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Rocuming 7

The first all-metal tubes announced had-the which may be considered as entering the No. 2

filament or heater circuits terminate at pins ntum- mn of octal tubes, could retum throughithe “top
bered 2 and 7. Subsequently, the metal-tube = cap” or through ANY oi\the tube base prongs.
5Z4 was announced with a filamen{ circuit termi- This' development enables Supreme owners
nated by pins number 2 -and 8, so that two to immediately take care of such new tubes as
8-prong sockets or an extra switch had to the type 6P7, just announced. in which the

heater circuit is terminated by pins
numbered 2'and 3 or any other
new tube which may be an-
nounced in the future in which
the filament (or heater) cur-
rent returns. through any
pins other than those speci-
fied in the original series

of octal tubes.

be incorporated in tube tester designs,
unless socket contacts No. 7 and
No. 8 were connected together
within the tester, thereby pro-
viding incomplete test of
ALL octal tubes.

Supreme engineers, howy
ever, foresaw at the time
that other tubes would be
announced in which a
filament circuit would not
necessarily terminate  at
pins No. 2 and No. 7 or No.
2 and No. 8, but that the fila-
ment COULD terminate at any
one of eight pessible positions. it is just one’ more reason most
Supreme * anticipated “Roaming wide-awake servicemen are choos-
Filaments” and ingorporated in 1936 ing mew Supreme models in pretfer-
Models an exclusive feature “Filament Re- ence to any other make.
turn ‘Selection”. whereby the filament cuirent, o

@ NEW SUPREME CATALOG NOW READY-—-FREE o

Practically all good jobbers now have these instruments in stock for demonstration

and for your inspection—Supreme’s new complete catalog, just off the press and sent
to you without obligation, tells you more about "Roaming Filaments.”

SUPREME INSTRUMENTS CORPORATION

534 Supreme Bldg. Greenwood, Mississippi
Export Dept.. Associated Exporters Co.~1457 Broadway, New York City. Cable Address. LOPREH. New York

Remember, “Filament
Return Selection” is found
only in 1936 ‘Supreme Instru-
ments. An exclusive develop-
ment of Supreme engineers,

FILAMENT RETURN
SELECTOR

SUPREME 89—STANDARD SUPREME 89 DELUXE TUBE TESTER SUPREME 385—AUTOMATIC

A multi-unit instrument, combining fea-

TUBE TESTER The 7-in-1 instrument. Resistance tures of 339—DeLuxe Analyzer and 89—

A new low priced Tube Tester. ranges to 20 megohms s W“*‘s f;“g DeLuxe Tube Tester. plus other flexibil-
ieatux:ing Supreme’s famous conlained power supply ... 3 ity features possible only through Su-
Neonized leakage test - $34.95 preme’s exclusive uni-construction $77.95

www americanradiohistorv com
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STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS

your payments.
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Learn

= RADIO

I N T T
SEND TODAY FOR DETAILS OF MY
Pay-Tuition-after-
Graduation Plan!

Train for Radio in 12 weeks, right here in the great
Coyne Shops — not by correspondence — but on real
Radio, Sound and Television equipment. Mail the
coupon below. If you are short of money I'll send you
all details of my finance plan and consider your appli-
cation. If accepted, you won’t have to start paying
tuition back until five months from the date you start
school, and then you'll have over a year to complete

Tremendous Developments Ahead
in Radio and Television!

HERE is YOUR opportunity to cash in. Every day brings news of new developments in every branch of Radio and Television, with
more opportunities, more jobs, and a greater future for the trained man than ever before. I consider the fellow who is ambitious

enough to want to get ahead by taking my Training,
you are willing to spend just 12 weeks in the

oyne Training Shops learning Radio. Then,

enabled many to get complete Training and pay tuition back later.
oin
-

e

Learn By D

1 don’t care whether you are 16
or 45. It makes no difference to
me if you don’t know an oscilla-
tor from a spark coil. You don’t
need any previous experience or
advanced education to master
my Shop Training. Don’t let lack
of money hold you back from
g?tting all details of my amazing
plan.

MANY EARN While
LEARNING

If you need part-time work to
help pay your living expenses and
will tell us your problems we
may be able to help you as we
have thousands of others. Then,
in 12 brief weeks, in the great
Training shops of Coyne, you
will learn on a wide variety of
modern, up-to-date A. C. Super-
heterodyne sets, oscillators, ana-
lyzers and test instruments. Pre-
pare for Amateur Broadcast, or
Telegraph Radio Operator’s Li-
cense and to know all code and
Dept.of Commercerulesforagov-
ernment License Examination.

TRAINING

By Actual Work
No dull books . . . you get indi-
vidual training . . . real actual
work with only the theory you
will need. Building real radio sets,

COYNE

: bl
Auto Radio Instruction

Prepare For Jobs
Like These
Here are a few of hundreds of posi-
tions in the Radio field, My free em-
ployment burcau gives you life-time
employment service.

AIRCRAFT RADIO OPERATOR
SHIP RADIO OPERATOR
RADIO SERVICING
PUBLIC ADDRESS SYSTEMS
BROADCAST STATION OPERATOR
TALKING PICTURE STUDIOS
TELEVISION LABORATORY MAN

doing radio wiring and testing,
trouble-shooting. repairing and
servicing. That’s a glimpse of
how we help to make you a Radio
expert, and fit you to qualify for
jobs leading to the biggest pay.

Jobs - Pay - Future

“I got my present job two days
after graduation. at shorter hours,
and wages increased 609 over
my old job,” reports Arne Wiklem
of Minnesota. ““I have my own
shop, own a real car and make
fine money in the radio busi-
ness.”” writes E. Allen of Mon-
tana, ““All thisis possible because
I came to Coyne.” And I could
£0 on quoting from hundreds of
letters of successful Coyne Trained men.

What they have doné, you should be
able to do.

Electric Refrigeration

H. C. LEWIS, Pr.s};;:c -
RADIO & ELECTRICAL SCHOOL
500 South Paulina Street

Dept. 85-8H,

Home of Coyne Shops

Air Conditioning
Right now I'm including my big new
Electric Relrigeration and “Air Con-
ditioning course at no extra cost.

I__-___-.:.‘S.V..

worthy of my help. MAIL THE COUPON BELOW and you can prove to me that
I'll tell you about my finance plan which has

g In 12 Weeks

GET THE FACTS

Coyne is your one great chance
to get into Radio. This school is
36 vears old—Coyne training:is
tested—proven beyond all doubt
—endorsed by many large con-
cerns. You can find out every-
thingabsolutely free, Simply mail
the coupon and let me send you
the big, free Coyne Book with
photographs . . . facts . . . jobs
. . . salaries ., . ., opportunities.
Tells you how many earn ex-
penses while training and how
we assist our graduates in the
field. This does not obligate you.
So act at once. Just mail coupon.

Book

This is our fireproof mod- l H. C. LEWIS, President

ern Building wheren is
installed thousands of
dollars’ worth of Radio I
cquipment of all kinds.
Every comfort and con-
venience has been ar-
ranged to make you happy
and contented during
your Training.

Chicago, I11.
Cily.

|
]
|
Founded 1899 [| Name
|
]
|
T

Please Say That You Saw It in Rapio-CRAF
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dddress. . ........

Coyne Radio & Electrical School
500 S. Paulina St.

Dept. 85-8H, Chicago

Dear Mr. Lewis: Without obligation send me your
big free catalog and all details: also tell me alt
about your **Pay-Tuition-After-Graduation” Plan.
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HUGO GERNSBACK, Editor-in-Chief

C. W. PALMER H. G. McENTEE
Associate Editor Associate Editor

R. D. WASHBURNE, Technical Editor

T ———— e T

EXPERIMENTAL RADIO IN OUR
NEXT ISSUE

The forthcoming RADIO EXPERIMENTERS' issue of
RADIO-CRAFT will be chock full of ideas and circuits
which will whet the interest of every radio man whether
he is a beginner or an "old hand at the game." Arficles
will be found on new apparatus and circuits with which
every radio man will want to experiment.

Latest developments will be discussed from a practical
angle so that as far as possible the experiments can be
duplicated.

For those interested in electronics, there will be some
interesting information concerning the photoelectric cell
and its application.

The issue will be experimental even to the inclusion of
an article on how to make a coil winder from parts found
in the average junk box.

Ask your newsdealer today to reserve your copy!

RADIO-CRAFT is published monthly, on the first of the month preced-
ing that of date; its subscription price is $2.50 per year. (In Canada
and foreign countries, $3.00 a year to cover additional postage.}
Entered at the post office at Mount Morris, Ill., as second-class matter
under the act of March 3, 1879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also
agents for WONDER STORIES and EVERYDAY SCIENCE AND
MECHANICS. Subscription to these magazines may be taken in
combination with RADIO-CRAFT at reduced Club rates. Write for

information.

Copyright 1935. Continental Publications, Inc.

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary

Published by Continental Publications, Inc.
N. Wesley Ave.. Mount Morris, Hlinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Il
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

Publication office: 404

European Agents:
London—Gorringe's American News Agency, 9A Green St., Leices.
ter Square, London, W. C. 2.

Paris—Messageries Dawson, 4 Rue Faubourg, Poissonniere, Paris,
France.

Australian Agent: McGill's Agency, 179 Elizabeth St., Melbourne.
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Read what fiappened

YES 7

I'll take your train-
ing. That's what
S. J. Ebert said. He
has made good
money and found
success i Radio.

Mo s

I'm not interested.
That's  what this
fellow said. Today
he would be
ashamed if I gave
vou his real name.

| will Train You at Home in Spare Time
for a GOOD JOB IN RADIO

These two fellows had the same chance. They
each clipped and sent me a coupon. like the
one in this ad. They got my hook on Radio's
opportunities.

S. J. Ebert, 104-B Quadrangle, University of
lowa, lowa City, lowa, saw that Radio of-
fered him a real chance. He enrolled. The
other fellow, whom we will call Johin Doe,
wrote that he wasn't interested. [{e was just
one of those fellows who wants a better
job. hetter pay, hut never does anything alout
1. One of the many who spend their lives
in a low-pay, no-future job, because they
haven't the ambition, the determination. the
action it takes to succeed.

But read what S. J. Ebert wrote me and re-
member that John Doe had the sam chance:
“Upon graduation T accepted a job as service-
man. and within three weeks was made Serv-
ice Manager. This job paid me $40 to $50
a week compared with $18 [ earned in a
shoe factory before. Eight months later |
went with station KWCR as operator. From
there I went to KTNT. Now I am Radio
Fngineer with WSUIL I certainly recommend
the N.R.I. to all interested in the greatest
field of all. Radio.”

Get ready for Jobs like these. Many
Radio Experts make $30, $50,
S75 a week
Spare time and full time set servicing; in.
stalling. operating, maintaining broadcast. avi-

Get My FREE LESSON
on Radio Servicing Tips

I'l'_prore that my Tratlning gives practieal,
motev-making information, thar it is easy to un
is Just arhat pou need to master

toxt. e :

Bystem g You  the
probable eanse and a
quick  way
and  remedy ¢l
tronbles, A" spe
tion fx alevoted re
ceiver cheek-up, align.
ment.  balaneing, new
tealizing  and  tesping,
) this lesson Free.
No obligation, Just
mail coupon.

“I want to help you. If
you are earning less
than $35 a week I bhe-
tieve I can raise your
pay. However, T will
let you decide that. ILet
me show you what I
have done for others.
what T am prepared to
do for you. Get my
book, read it over, and
decide one way or an-
other.” J. E. Swith.

ation, eommercial, police, ship. and television
stations. Opportunities with Radio dealers and
jobbers. A service shop or retail Radio busi-
ness of your own. I'll train you for these
and other good jobs in connection with the
manufacture. sale and service of Radio send-
ing and receiving sets. auto Radios, loud
speaker systems, short wave sets, etc.

Save Money—Learn at Home. Money
Back Agreement Protects You
Hold your job. I'll train you quicklv and in
expensively right at home in your spare time
to be a Radio Expert. You don't need a high
school or college cducation. My 30-50 method
of training—half with lessons, half with Ra-
dio equipment—gives you broad practical ex-

E. SMITH, President

-

Dear Mr. Smith:

Whortunities and_how I can train for them at
time, (Please print plainly,)

Name

Address

City

L---------------—-------—----

Please Say That You Saw It in Rap1o-CRAFT

www americanradiohistorv com

ational Radio Tnstitute, Dept. 5MX. Washington. D.C

Without obligation, send me the samnple
lesson and your free hook alout spare time and fall time Radio

perience—makes learning at home easy. fas-
cinating, practical. 1 will agree in writing to
refund your money if you are not satisfied
with niy Lesson and Instruction Service when
youn graduate,

Many Earn $5, $10, $15 a Week in
Spare Time While Learning
That's what many of my students earn in
spare time while taking my Course. | send
you Extra Money Job Sheets containing tested
plans and ideas to help you do it. Many
students have made $200 to $1.000 in spare
time while learning. Nearly every neighbor-
hood offers a spare time serviceman an appor
tunity to make good money. I'll show you
how to "cash in"—show you why my Course
is fF..jmous as "the Course that pays for it-

se
Find Out What Radio Offers You

Mail the coupon. My hook is free to any am-
bitious fellow over fifteen years cf age. It
tells you about Radio’s spare time and full
time opportunities—about my Course. what |
give you. what my students and graduates
do and earn. There is no obligation. Act to-
day. Mail coupon in an envelope or paste on
a lc postal card. Do it right now.

J. E. SMITH, President
National Radio Institute, Dept. 5MX
Washington, D. C.

home in spare

State 14X
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A department devoted to members and those
interested in the Official Radio Service Men's
Association. |t is the medium for exchanging
ideas, kinks, gossip and notes of interest to
Service Men, or others interested in servicing.

THE "EXPERIMENTERS'
NUMBER" OF RADIO-
CRAFT WILL CONTAIN—

—All sorts of things for the man
{young or old} who "makes things”
just for the unadulterated pleasure it
gives him. Experimental set-ups in-
corporating the new metal tubes of
course will be included in the “technical
feast”: so, too, will be novel circuit
arrangements, construction data on an
easily-built coil winder, & whole fistful
of useful "kinks,” & lot of information
for electronics dabblers concerning
photoelectric cell equipment, and
scads of other good things we've not
had an opportunity to print in past

issues  of RADIO.CRAFT. ORDER
YOUR DECEMBER RADIO-CRAFT
NOW!

ADDING EARPHONES

RADIO-CRAFT, ORSMA Department:

T have a side-line business of rent-
ing out radio sets for use in hospitals
and in homes. I use mostly the small
RCA Victor R27.

When these sets are used in the hos-
pitals the use of speakers is not allowed.
Therefore, I am forced to disconnect
the speaker and hook up earphones. As
it is a bother every time to do this and
connect the speaker up again for home
use, 1 inserted a double closed circuit
jack in the set. This is put on the side
by the volume control.

It now takes only a few seconds to
plug in phone plug, and the speaker is
cut out. Figure 1 shows connections.

I hope this idea may be of help to
others.

R. S. BAKER,
Hudson, N.Y.

This idea will probably be of help to
other members who rent sets, since it
can be used not only for the purpose
mentioned but can be sold to DX listen-
ers (who often wish to use headphones),
and for other purposes the alert Serv-
jce Man will think of.

“CONDENSER TESTER"
RADI0-CRAFT, ORsMA Department:
1 see that you published my condens-
er tester in the ORSMA department in
the July issue of Radio-Craft.

260

I have received many letters pertain-
ing to same, and asking whether it can
be used to test electrolytic condensers.

The diagram, Fig. 2, shows how this
is done. A S.P.D.T. switch, Sw. 1, is
placed in position 1 when testing paper
condensers, and in position 2 when
testing electrolytics. The latter must
be tested according to polarity. Switch
Sw. 2 is closed when first testing
electrolytics, for protection of the
meter, then opened and a reading tak-
en. If the condenser passes more than
1% _ma. per microfarad, it should be dis-
carded.

In testing paper condensers, with Sw.
1 in position 1, the voltage can be reg-
ulated to the working voltage of the
unit being tested. The 500 V. D.C.
meter is for this purpose, and while not
absolutely necessary, it is very handy.

For further information, see Radio-
Craft for July, 1935, page 35.

If you will publish the above infor-
mation, you will save me a great deal
of time and trouble in answering all
the letters.

ALFRED KAFOURY,
Greenville, Miss.

We know this tester made a hit as
we have received many letters of in-
quiry on it ourselves, so the comments
of Mr. Kafoury will doubtless be of
interest to those who have built the
unit.

FOREIGN MEMBERS

RADIO-CRAFT, OrsMA Department:

We are specialists in radio servicing,
and as one of our Service Men, who is
a member of some of the Radio Insti-
tutes in your country is interested in
vour association, kindly let us know
if the association is open to foreign
nembers. If so, please state the terms
and conditions of membership.

We thank you beforehand and await
the pleasure of hearing from you.

Jose Faria, L. Da,
Porto, Portugal

We were indeed glad to welcome
members from foreign lands. We are
at present making negotiations with
associations in both England and Aus-
tralia to combine with us. Thus either
individuals or existing organizations
are cligible.

RADIO-CRAFT

wWWWwW americanradiohistorv.com

TIRE STATIC

RADIO-CRAFT, ORSMA Department:

I have come across a case of trouble
that I think may be of interest to oth-
er members.

A very bad case of tire static was
found to be coming from the tire cas-
ing patches, which had a coating of
aluminum paint on the tube side.

Interference coming from this source
seems to be worse on concrete or stone
roads and is totally eliminated when
the road surface is wet.

This type of interference is evidenced
by a loud rasping sound in the speak-
er, the rapidity of which depends on
the speed of the car, and the number
of patches in the tire.

R. N. VAN GELDEN,
Sussex, N.J.

This is a very interesting hint and
no doubt will be of help to many auto
Service Men trying to track that elu-
sive last trace of “static.”

HOUSTON ORDINANCE

RADIO-CRAFT, ORSMA Department:

I note your item in Radio-Craft for
August, relative to an ordinance to reg-
ulate and license Radiotricians, pro-
posed by IRSMA of Houston, and Asso-
ciated Radio Craftsmen of the same
city.

“A reporter” is either ignorant of the
facts or has made a gross misstatement,

(Continned on puge 318)

Fig. |, below. Adding a pair of headphones.
RED
M WIRE | .
E .
n:I BLuE f &)'I
WIRE h
ouTRuT é' 26
SoryEs AT EE SPEAKER
38 ==oaha
Fig. 2, below, Improved condenser tester.
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SCOT'T
Jull Jinge Ji Fidelity
ALL-WAVE

1ings YOU PARLIAMENT'S MIDNIGHT
CHIMES WITH SUCH THRILLING TRUE TONE

London midnight — full of stars and historic towers! And the great
chimes of Big Ben booming the hour across the darkness’

And in another quarter of the world: at the same instant—at a touch
of the dial of your ncw SCOTT — you set your own watch to the
same thundering measure of these great chimes ringing out over the
British Parliament!

THE YARDSTICK FOR ALL DX RECEPTION
A nightly modern miracle — vours with the magnificent new SCOTT!
World events—world views—inspiring music from foreign stations vou
have never heard before, brought in with a power and tonal splendor
that stop your breath, so thrilling is the realism of SCOTT re-crearion.

SCOTT distance records are unchallenged throughout the radio world.
London — Paris — Madrid — Geneva — Brussels — Berlin— Rome —all
with the clear, enjoyable sparkle possible only with the SCOTT Higher
Uscable Sensitivity,

Reserve power not even claimed for any other receiver. ““Peak’” fortis-
simos of a Becthoven symphony or popular dance arrangement with a
brilliance and freedom from distortion that elevates the SCOTT to a
class by 1tsclf.

DOUBLE THE TONAL RANGE OF ANY RECEIVER
The SCOTT Full Range Hi-Fidelity AliWave is the only receiver today
which captures all the dazzling overtones of voice, violin, oboc, and
trombone, from the 16,000 cycle high fidelity stations. Regular high fidel-
ity radios with 7,500 cycle limit miss morc than half the overtone range.

BULLET DIRECT SELECT1VITY-—Picrcing the most power-

ful adjacent wave length stations to bring you more foreign
starions rhan you have cver heard before. 2to 16 K. C.

HIGHEST USEABLE SENSITIVITY-—guarantecing less noise

on distance reception than any recciver today.

PERFECTED AUTOMATIC VOLUME CONTROL—

keeps distant world programs at even level.

E. H. SCOTT RADIO LABORATORIES, INC.
4404 RAVENSWOOD AVE. DEPT. 24T5, CHICAGO, ILL.

DISTORTIONLESS PEAK RECEPTION — 35 Wacrs pure
Class ““A™ output. Six times average power for unwarped tone.
SHORT WAVE STATION LOCATOR-—gives clear momen-

tary whistle when vou tuoe in distant stations.

SOUND DIFFUSION-—the only radio today with scientifically
designed sound diffuscrs for perfect distribution of all tones.

FULL RANGE HI-FIDELITY — twice the tonal range of any
other high fidelity recciver. 25 to 16,000 cycles.

THE RECEIVER THE CELEBRITIES OWN
The unparalleled performance of the SCOTT is backed by a five vear guar-
antee o}’ perfect service on all parts except tubes. Custom-built and sold
dircct from the laboratorics on a thirty day home trial (U.S. A. only)
Send TODAY for complere information on the new SCOTT Full Range
Hi-Fidelity AllWave — the receiver owned by Toscanini, [eritza, Rudy
Vallee, Guy Lombardo, Walter Winchell, and many other celebrities.

3 Coyy.
"

LAy )
 SEND THIS COUPON 777)4Y-DETAILS, FREE

@A
~- // E. H.SCOTT RADIO LABORATORIES, INC

= 4404 Ravenswood Ave., Dept. 24T5 Chicago, Iil.

Send me complete details of the new SCOTT Full Range Hi-Fidelity
AllWave. 94 PROOFS" of its superior tone and DX performarnce,
and particulars of your 30 day trial offer.

Name
Street

City - State______ .

Please Say That You Saw It in Ravto-Crarr

www americanradiohistorv com
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RAYTHEON

TRADE MARK

presents

"33 DEALS FDR YOI

Raytheon’s 33 New Tube Deals ﬂﬂd

offer a wide range of service equipment, w
designed to meet 1935-36 conditions

including the special requirements of
metal tubes and octal sockets.

T
r

“TUBE TALKS' Modern Radio Serv-
ice and Merchandising (including tube
complements). This 48-page book is hot-
off-the-press, full of sales ideas, service
tips and constructive suggestions, which
have been tried out and proved in actual
practice. Subjects cover not only radio
tubes but also include sound methods

iy

MODERN RADIO SERVICE
AND MERCHANDISING

et e o T

\ &

applicable to all radio products. !I "
Finally, 30 of the 48 pages are devoted | = “*’@_@)

to a tube complement scction which lists l'r

the types and numbers of tubes required r‘

by various model receivers of 25 well- ---ui..

RAYTWEON PRODUCTION CORPORATIGH

FALIE M S4uler Teste Teary

known radio manufacturers. This data
covers over 2,000 models. This informa-
tion should be available for reference,

i
- L

in all dealers’ sales and service departments and by all independent service men.

This is the start of a service reference library. The binding, designed especially
for this book, permits the addition of supplementary pages which we will supply
periodically . . . We believe this book is unique and is worth many times the price
placed upon it. First edition is limited . . . . . Mailed prepaid for 50c¢

Ask your Jobber for complete details of Raytheon's New Tube Deals ar write 1o

RAYTHEON PRODUCTION CORPORATION

General Sales Office: Dept.E-11, 30 East 42nd Street, New York
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‘“Takes the Resistance out of Radio’’

Editorial Offices: 99 Hudson St., New York, N.Y.

HUGO GERNSBACK, Editor

Yol, VIl, No. 5, November, 1935

RADIO AS A YOCATION

An Editorial by HUGO GERNSBACK

T IS estimated from best available sources that the
radio industry as a whole today employs no less than
150,000 men in all its branches. This includes every-
body, from the lowest-paid radio assembler girl up to

the highest-priced radio executive. In between, we run the
entire gamut of all classes of radio men and the classifica-
tion of all of them would take more space than this printed
page!

The young man eager to enter the radio field today has
a tremendous field before him with numerous branches of
the industry from which to choose. Each succeeding year,
new sub-divisions of the various branches are being added
and the field constantly expands and keeps enlarging. The
major branches of radio today may be roughly summarized
as follows:

Radio set manufacturing, radio tube manufacturing,
radio parts manufacturing, television, general electronics,
radio broadcasting, radio servicing; and a great many
minor branches.

I constantly receive letters from young men who write to
me that they “wish to get into the radio game.” As a rule,
the writers do not state their qualifications or their educa-
tional background, and it is almost impossible, without
closely questioning the subject, to determine just where he
will fit in best. It is useless to speak in generalities to these
people without having made a careful survey of their
mental equipment. One man might fit in well as a Service
Man and might make a success of it, while the same man
as a research engineer or broadcasting engineer would
be totally unfit. For this reason, it is impossible to give
hard and fast rules, it being impracticable for the outsider
to arrive at any definite conclusion.

We cannot all be radio executives or research engineers
of high order. We may not have the right mental equipment
for this. In many ways, the college graduate who has taken
up electrical engineering is fitted for an entirely different
capacity than the man who has only a high school educa-
tion; but, of course, there are exceptions. Some of our best
radio executives have had no college education. Here then,
again, the mental equipment and other educational back-
ground play a big role. No two cases are ever alike for
two men. No two men will react exactly alike; or will their
likes be exactly the same; or will they fit into the same
position equally well.

There is, however, a general rule—that may be summar-
ized in one word—which the young man who wishes to
enter the radio industry should be told about. In the first
place, what are his personal likes in the matter? What are
the goals he is striving for? Some men who wish to reach
the top do not care how low they start; anything that comes
along will be taken as the first rung of the ladder to be
climbed. Others have fixed ideas as to what they wish to
tackle. My own recommendation to would-be aspirants to
a position of importance in the radio industry has always
been expressed in one word—“Specialization.”

What the radio industry of today needs more than any-

thing else is specialists in the various branches. There are
too many half-baked, irresponsible young men who just
hold down jobs and never get anywhere. These form by
far the largest percentage of the total manpower of the
radio industry. It is the minority who specialize, and who,
as a rule, get somewhere.,

And it makes little difference in this respect whether they
are college graduates or not. Of course, if you can afford
to go through college and take the various courses (always
providing that you know how to take advantage of the
teaching offered at college), you will emerge from college
with a first-class background which will enable you to “go
places” in the radio industry. By far, the greater majority
of young men, however, are not so fortunate. They find it
necessary to earn a living after they leave high school.
A large proportion of these either take a good radio cor-
respondence course or visit a resident school for a number
of months. Others, who cannot afford this, get their entire
knowledge from practical work in the field and from
radio books and publications, In the end, it all amounts to
the same thing. If they have the correct mental make-up,
it will get them just as far with one type of education as
with another,—and often the self-taught man has been able
to go as far as the college graduate. Edison, for instance,
never had better than a high school education, yet he had
a mentality of the highest calibre; and most of his knowl-
edge was gained from books and publications.

In the final analysis, everything depends upon yourself.
The more you know about a given subject, the more you
specialize in it; and the more you know about it the greater
are the chances that you will succeed.

Coupled with this, you require other qualities. It is, for
instance, not enough that you are another Edison or a
Marconi unless others know about your qualifications. The
world, as a rule, does not run after you, wou must put
tourself ahead; in other words, you must know how to sell
yourself to the radio industry, This can only be accom-
plished by bringing yourself to its attention, either by
personal contact, by letter writing, or by writing for vari-
ous radio publications and thus getting a reputation in the
radio industry.

The radio industry is no different than any other, when
it comes to manpower. Competition is just as keen in
the radio industry, as it is in any other industry,
and perhaps in many respects more so. It has, however,
plenty of room for the young man of the right mental
calibre. Every radio organization needs good men and is
willing to pay their price; every organization needs spe-
cialists in their own line, men who can think for themselves,
men who can do things, men with initiative, and men who
believe in the future of radio. And after everything is said
and done, always remember that radio is still in the earliest
stage of its infancy; and that the young men who enter
radio (and its legion of subdivisions) today, will “make”
the great radio industry we will have tomorrow,
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THE RADIO MONTH

The U.S. Signal Corps station at Point Barrow.

ROGERS-POST NEWS
HALLOWS
"POINT BARROW"

ADIO, which played

R such an important part

in the success of Will

Rogers also played an outstanding role

in his “last round-up” when that sad

accident took him and his companion,
Wiley Post, from us, last month.

It was the radio that sent the first
word to the world, from the U.S. Army
Signal Corps station at Point Barrow,
Alaska, of the fatal accident—and radio
also permitted people all over the world
to be present (in spirit at least) when
the “Jester to the American People,”
as he was so aptly called in newspaper
accounts, was placed at his final rest.

The world will long miss the frank
opinions woven into his home-spun hu-
mor and his place in radio broadcasting
will never be filled.

BOOM IN SET SALES
NEXT SEASON

CCORDING to the fi-
nancial page of the
New York Times, one
day last month, the radio industry is
looking forward to an increase of 60
to 100 per cent in set sales this season.

The statement is, in part, as follows:

“In radio, Wall Street sees the next
factor contributing to a greater re-
covery.

“A survey of the outstanding radio
manufacturers in the U.S. indicates
that plans for the coming season pro-
vide increases in production ranging
from 60 to 100 per cent.

“The obsolescence of more than 25
per cent of the receiving sets in use
today—a parallel to the situation in the
motor industry at the opening of the
“model year” now drawing to a close—
is given by manufacturers as the out-
standing basis for the belief that a
record year for sales of units is about
to be established.

“Officials of the RCA have announced
that their program for the new year
contemplates an increase in production
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of approximately 100 per cent over the
total for the year now closing.

“In addition to the expanding for-
eign markets, manufacturers of sets
have found an ever-increasing field in
the automobile market. Aside from
these outlets, the home set field still re-
mains the great avenue for new dis-
tribution without considering replace-
ments.

“Units sold in the U.S. in 1934
amounted to 4,084,000, the highest mark
since 1929, when 4,438,000 units were
marketed against 3,806,000 in 1933.
Estimates now in preparation indicate
that sales for this year will reach if
not surpass the 5,000,000 mark.

“Leaders in the industry, mindful of
the drop in sales two years ago when
prices were increased, are tending
toward a lower price list for the new
season. While the so-called “midget
sets” will continue in vogue, retailing
anywhere from $8.00 up, the regular or
standard sets will have a starting figure
of $18.00 to $20.00.”

ONCE ACAIN-
THE THIRD CHAIN

MCA which has fig-
ured so often in at-
tempts to form a

third national network once again took
the spotlight, last month with an an-
nouncement that the American Broad-
casting System had just started oper-
ating on a “national” network, with
WMCA as its key station.

The complete network of the Ameri-
can Broadcasting System, though her-
alded as the third national chain, actual-
ly does not reach further west than St.
Louis, covering only the eastern states.
The full roster of stations includes:
WJJD, Chicago; WIND, Gary, Ind.;
WHBF, Rock Island, Ill.; WIL, St.
Louis; WFBE, Cincinnati; WJBK, De-
troit; WEBR and WKBW, Buffalo;
KQV, Pittsburgh; WWVA, Wheeling,
W.Va.; WDEL, Wilmington, Del.;
WTNJ, Trenton, N. J.; WHDH and
WAAB, Boston; WPRO, Providence,
R. I.; WMCA, New York; WIP, Phila-
delphia; WCBM, Baltimore, and WOL,
Washington, D. C.

The locations of the ''outlets’ of the A.B.S.

-DETROIT- ~WILMINGTON-
-CHICAGD - wibK WOEL
w10

~CINCINNATI-
wFBE

~GARY, IND.-
WIND

~ROCK ISLAND -
WHBF
-PHILADELPWA
wip
-BALTIMORE -
weem

- WA SHING TON-
-PITTSBURGH- -WHEELING  WOL
xav WW Vi
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The Ethiopian radio station installed at Harrar.

RADIO IN
ETHIOPIA

ITH extensive prep-
arations being
made as this mag-

azine goes to press, by both the Ethio-
pian and Italian forces, radio is play-
ing an important part as a reliable
means of communication.

Contrary to what might be expected,
the Ethiopian forces are well fitted with
radio equipment as the photo here
(which was made last month) shows.

It is interesting to compare the mod-
ern radio method of communication,
with the tom-toms and signal fires
which were used to keep outposts in
touch with army headquarters, in pre-
vious African conflicts.

WORLD’S LARGEST
S.-W.RADIO STATION!

CONTSTRUC-

TION permit was

granted by the Fed-
eral Communications Commission, last
month, for the highest-powered short-
wave radio transmitter in the Western
Hemisphere and possibly in the world.
The permit was granted to RCA Com-
munications, which will erect the trans-
mitter at Rocky Point, L.I. The sta-
tion antenna power will be about 200
kw. and is expected to be ready for op-
eration about the middle of Novemher.

Engineers of the company said that
the station, which will have the call let-
ters of WEF, will be used from time to
time for relaying radio programs to
Europe for re-broadcasting purposes.

The installation will be considered
experimental until the results of tests
tell whether such high power is econom-
jcal. At present, station WEF oper-
ates with a power of about 40 kw. in
the antenna.

It is expected that this new trans-
mitter will provide better telegraph
service to foreign countries at higher
speeds of transmission which will
eventually result in lower rates for
such messages.

NOVEMBER,
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A “Fifty-Fifty” Breok

Radio has passed the stage where hroadcasiers and sponsars
may thik oaly 1 terms of pratits Raduo 16 & business, to be
sute, but 115 pecubiar ianmacy with the American home gives
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Part of the front page of the new magazine.

CAN CLUBWOMEN
AID RADIO?

OLUME 1, number 1,

Vof a new publication

of the Women’s Na-

tional Radio Committee made its ap-

pearance last month and immediately

received both loud applause and cat-
calls from the press,

It will be remembered that the
Women’s National Radio Committee,
representing over 17,000,000 club wom-
en in the U. 8., has made a bid in recent
months for the role of David in stoning
the Goliath of inferior radio entertain-
nient.

In an editorial in Radio Review, the
new magazine, a plea is made, as fol-
lows:

“The present preponderance of light
programs is conditioning an entire na-
tion, and particularly the proportion
thereof which has never been exposed
to culture, to an appreciation of inferior
entertainment. It would be just as
easy to develop a liking for better
things by giving the people a greater
number of worth-while programs. This
does not mean that there would be no
lighter features, but merely that the
world’s finest music, literature and
drama would be available in the same
proportion.”

2'2 MILLION DOLLAR
BERLIN RADIO FAIR
DESTROYED!

N A fire even more spec-

I tacular than the burning

of the Reichstag, flames

destroyed Germany's great annual radio
exposition, one day last month.

The cost of the fire, which was start-
ed by a short-circuit, was estimated at
about $2,500,000. TFortunately there
were few fatalities, though the Fair was
crowded when the fire broke out.

RADIO-CRAFT for

N REVIEW

velopments.

"WHAT PRICE
TELEVISION?”

N AN address given by

I A. W. Cruse of the U.S.

Department of Com -

merce, last month, some very interest-

ing summaries concerning the present
status of television were presented.

Mr. Cruse said—“Television trans-
missions over distances of, say 25 miles,
are indeed practical. I have seen such
transmissions reproduced on 9 x 12 in.
screens with fidelity greater than that
of the best quality of home motion pic-
tures.

“Television in Europe—particularly
in England and Germany—is moving
ahead under the protecting wing of
strong government subsidies—and I be-
lieve that within the next year they will
be giving Television to the public living
in a few of their principal population
centers for short periods each day.

“It will be some time before you need
worry about getting a set combined
with a Television receiver and you may
rest assured that even if you do miss
the first Television receiving set off the
assembly line—and, by the way, it will
probably cost you at least $250—you
won't be badly off by failing to keep up
with the Joneses in this respect.”

THE RADIO
PLOW

ing that “necessity is

the mother of invention”
was amply proven last month, by a
farmer in Sigourney, lowa. Mr. A. D,
Hart, the farmer, is also a baseball fan,
and according to the story received by
Radio-Craft he couldn’t see the jus-
tice of being deprived of hearing a
baseball game in order to plow over a
corn field. So Mr. Hart took the radio
set out of his car and mounted it in a
box on the plow frame.

The results were more than expected,
for the signals were so loud that farm
hands working in a neighboring field
were also able to enjoy the announce-
ments of the game!

THE truth of the old say-

The auto-radio set and battery on the plow.

NOVEMBER, 1935
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Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments
and presents a review of those items which interest all.

The Russian blind-reading device in use.

A BOOK READER
FOR THE BLIND

DEVICE enabling

blind persons to read

ordinary books has
been designed by a Russian scientist,
according to reports received by Radio-
Craft, last month.

The machine consists of a carriage
which slowly moves the book, line
by line, under a powerful magnifying
glass. The enlarged images of the let-
ters are projected upon a special photo-
electric device which converts the light
into corresponding electrical impulses.

These electrical impulses actuate a
special desk upon which the blind per-
son lays his fingers. Small rods are
pushed up by the electrical impulses,
according to the letter, and the blind
persons are taught to interpret these,
similar to the raised letters of the
Braille system.

According to the reports, several
desks can be attached to the machine,
so that more than one person can read.

NOW-—-REMOTE
PUBLIC ADDRESS!

HAT promises to
be a new and fruit-
ful business for

P.A. service companies was inadvert-
ently started last month, when George
N. Ayres, of Des Moines, Towa, presi-
dent of a life insurance company, was
prevented from attending and address-
ing a group of his associates at a Yel-
lowstone Park meeting.

When it was discovered that Mr.
Ayers could not attend the meeting, an
aggressive P.A. service company ar-
ranged to have him give his speech over
the telephone, from which it was picked
up, amplified and projected by means
of loudspeakers.

The possibilities of remote P.A. gerv-
ice can not at first be realized. How-
ever, when one considers how often an
important speaker is absent from po-
litieal, social and business gatherings,
the applications begin to take form. It
does not take too great a stretch of the
imagination to forsee a national net-
work of such P.A. service companies.
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AN IMPROVED
RADIO-CONTROLLED

SAILBOAT

A detailed description of a radio-controlled yacht. The
experimenter may wish to similarly control other devices.

HE REMOTE CONTROL of ap-

paratus by means of radio is be-

coming an increasingly popular

hobby with many experimenters,
and one of its most fascinating ap-
plications is the control of model sail-
boats. It is a mystifying and thrilling
experience to watch a small sailboat
some distance off shore going through
all the maneuvers of a full-sized yacht
—running before the wind, coming
about, tacking and gybing—ijust as if
there were a Lilliputian crew aboard.
And to the skipper on shore who is
responsible for these uncanny actions,
the thrill is an even greater one!

Such a model can be constructed
quite inexpensively and without a tech-
nical knowledge of radio. The fol-
lowing description is intended to be
a supplement to a less detailed account
published in the July, 1934, issue of
Radio-Craft and gives the method of
constructing the various components
of the controlling mechanism.

Briefly, the theory of control is as
follows: radio impulses sent out from
the transmitter on shore are picked
up by the receiver aboard the boat
and cause a relay to close at every
impulse. This relay actuates a se-
lector switeh which in turn governs the
operation of electrical devices which
move the rudder and adjust the sails.
The number of impulses or ‘“dots”
which are sent determines which de-
vice will respond.

THE TRANSMITTER

The transmitter, shown in Fig. 1A,
is a one-tube, unmodulated, ‘“modified,
tuned-grid, tuned-plate” oscillator,
operating at 78 meters. It is funda-
mentally conventional with only minor
additions for convenience and com-
pactness. The trimmer condensers are
used to enable the transmitter fre-
quency to be initially adjusted to
The circuit of the transmitter at A,

and the receiver, B.
Fig. 3, right. The parts in the hull.

Fig. |, below.
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ROBERT H. PACKARD

within the tuning range of the receiver.
The fine control for occasional tuning
during operation is done with the 2-
plate midget condenser, C6. Coils L1
and L2 are wound on tube-base forms
and L1 may be moved with respect to
L2 to vary antenna coupling . A 2.5-V.
lamp in the antenna circuit is used to
check oscillation by throwing the
switch Sw.1, putting the lamp in series
with L1 and C1. The antenna, a
quarter-wave Marconi type, consisting
of 58 ft. of No. 24 enameled wire, is
shown in Fig. A, together with some
string and a 3-foot ground wire on a
reel at the right-hand end of the trans-
mitter.

The “B” supply is composed of 2
portable type, 45-V. batteries and one
small 22%-V. battery. In normal
operation the switch Sw.2 connects to
the 90-V. point but when the boat is
very near the transmitter, the voltage
has to be reduced to 67.5 V. to prevent
“locking-in” of the receiver with the
transmitter. The 221%-V. battery is
used to temporarily increase the power
in case the boat should get out of range
at the 90-V. power, The filament sup-
ply is a home-made, 3-1b., 6-V. storage
battery made with standard-size plates
cut into quarters and placed in a cut-
down motoreycle battery case with 1
positive and 2 negative plates per cell
(see Fig. 3). Control signals are sent
by pressing the pushbutton Sw.3
which is at the end of a 6-ft. flexible
cord plugging into the Jack, J1. The
complete transmitter is built into a
5x814x10'5 in. wooden box and
weighs only 15 1bs.

THE RECEIVER

The receiver is a standard three-
tube regenerative set with a sensitive
relay in place of phones at the output,
as shown in Fig. 1B. An R.F. signal

(Continued on page 295)
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THE NEW
"MYSTERY RAY”

This new ray—developed simultaneously by
three World Powers—depends upon the
beam-effect and reflection of "'centimeter'-
length or ultra-ultra-short waves to "spot"
enemy planes, ships, etc. Fortunately, there
are valuable commercial applications for
this new tool of warfare and destruction.

The ray transmitter with the dip;ala antenna at left.

N THE PAST half-year many ex-

citing reports have been published

concerning a new invention, which

may be used to produce the most
perilous of all war weapons, the often
predicted—but mever presented “death
rays.” Comments from experts con-
cerning these exciting reports have
firmly indicated that death rays are
mere daydreams, at least on the basis
of present technical progress, and
that the existence of these “extremely
dangerous” rays may fit well into the
realms created by Hollywood studio
facilities but not in the world of real-
ities.

The public mind, however, fascinated
by the horrible prospects of these death
rays in a future war, took these un-
confirmed reports as scientifically veri-
fied facts and mystery story authors
even started at once to lubricate their
typewriters and do their part in con-
fusing the public mind!

This, quite muddled, situation has
recently been even more confused by
an interview given to the press by
Senatore Guglielmo Marconi concern-
ing a new kind of ray, of which he pre- F:
dicted some extraordinary possibilities """f
through their application in case of L,
war. This interview by the head of e
RS S SRS Ma}'coni_ Wireless Ltd. induced its com- 2 INS
Below fransrr:iﬂer with "wing"y;eﬂe:for betitor In the world market, the Ger- '

! : man Radio Corporation (Telefunken
Company), to unveil some results of
their recently finished secret experi-
ments with a kind of ray similar in its R
qualities to the mystery rays of Mar-

coni. . .
. . Above, split-magnetron sending-recei: tube,
According to recently prmtcd WA 8elow, dipole annnnsnf:gf:a:\sr‘:;::r ’
paper reports the U.S.A. Signal Corps .. o . 0RoS onenna for 1 '

also has a mystery ray device in de-
velopment, which scems to be equal
(Continued on page 299)

The transmitter compared to match box.
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Fig. |. Annual earnings of engineers.

vided with all the educational tools our excellent

school system can offer, are confronted by one of the

most important problems in life; they are puzzled
about their future careers. A hasty step taken in this
period under the influence of either youthful enthusiasm,
or the romantic ideas of us older ones, may later bring on
the dissatisfaction resulting from a wrong choice or, what
is still worse, if adverse circumstances occur, even cause
complete failure. This is more likely to happen when there
is a lack of intelligent inspiration to carry on through the
conflict and disappointments which arise in life.

EACH YEAR thousands of young boys, already pro-

00.000

SOME FACTS ABOUT

Are you thinking of making radio your livelihood? If so,
you will find this article an invaluable reference.

WILHELM E. SCHRAGE

PRELIMINARY THOUGHTS

Not only strong inclination toward a certain profession,
but proven abilities, which promise a real success should
influence the decision. The attraction of an interesting
hobby does not prove that particular profession will insure
a successful life; but, on the other hand, the failure of a
relative or acquaintance in some business or profession—
should not be taken as an indication that our boy will be
unsuccessful in his chosen field.

ABILITY. NOT LUCK, DETERMINES SUCCESS

Life is too complicated for us to forecast what may hap-
pen tomorrow. How, then, can we dare to predict with any
assurance the possible future of an adolescent human be-
ing, when the bases of this decision are provided only by
our emotions. Actual, measurable qualities, such as knowl-
edge and ability, are the factors which govern success in
life, and those facts alone should be decisive. These quali-
ties are the essential ones; there is no occasion to take into
caleulation that indefinable something called “luck”!

How foolish it is to believe that lack of ability can be
compensated by “luck” will be explained by a few examples
from daily life. Even the common remark, that “luck”
caused the elevation of a certain person far above his nor-
mal professional and economical level, is not proof but
rather a shabby excuse for competitors who have not

100. 4 t

OPERATIVES 71,000 140,000 133&2888 reached even a mediocre level.
TOBACCO DENTISTS BAKERS ADIO

INDUSTRY INBUSTRY EVERYBODY HAS HIS OPPORTUNITY

Fig. 2. Comparison of employment in radio and other industries
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Thoughts of this kind mislead us. We are the greatest
enemies of ourselves and of our children, if we believe lack
of ability may be overcome by a run of “luck”; because therc
is no “luck,” in the colloquial sense, in this world. What
is usually called “luck” is, in 99 of 100 cases, only oppor-
tunity properly utilized.

Each of us is given his opportunity, but only a few of us
are able to recognize it at the right moment. The alert
will grab it at once—long, long before the mentally clumsy
person detects that he has missed something.

THE BEST METHOD TO HELP YOUNG MEN

If we wish to help our boys, really careful judgment of
their qualifications is necessary. Another assistance which
we can give them is by a thorough survey of the economic
prospects and conditions prevailing in the profession under
consideration. If this task is to be executed in an efficient
and proper way, we face a job which will give us plenty

e
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Fig. 4, left. A comparison

of electrical home neces-

sities. Radio is second in
importance on the list.

Fig. A, right. The volume
control board used for
long-distance telephony.
This control is used to in- il
sure the greatest speech |

intelligibility.
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RADIO AS A CAREER

An old timer, who has seen the progress of radio on both |
sides of the Atlantic, gives a message to young men and
their parents and a guide along the possible paths to follow.

to worry about. We older ones should not interfere too
much with the deliberate and reasonable decisions of our
children, since youth itself is alone entitled to decide ulti-
mately upon its future career. It is our duty only to be a
source of friendly guidance and information. We should,
furthermore, try not to inject personal bias against a
certain profession into the cautious solicitude which we
are obliged to show towards the welfare of our offspring.

AGAINST TOO OPTIMISTIC PARENTS

Those cautions are important, if parents happen to be
pessimistic towards the vocational choice of their children;
but there is also another group of parents who will accept
anything and everything their children say, and it is diffi-
cult to say which of these groups is more dangerous.

WHAT A HOBBY INDICATES

Let us, for example, consider that our boy concentrates
his thoughts upon a study of radio as the area of his fu-
ture professional activity. And let us further assume that
he believes that this particular profession is the only one
from which he can “get something out of life.” And final-
ly let us consider the common argument which parents make
in respect to their son’s radio technique, that this choice
must be the right one since the boy has often shown that
he knows quite a bit about radio, that he reads all the radio
magazines, and understands them so well as to have con-
structed his own custom-built radio set, and a very good one
at that.

Does this really prove that this boy is a born radio engi-
neer?

RADIO ENGINEER OR BIOLOGIST

Many parents believe such indulgence in a hobby is per-
fect proof of adaptibility. But we should consider that the
construction of radio sets is today a popular hobby and,
if one boy in a crowd starts to build a set, all the others
will very likely wish to do the same, The second factor
to be taken into account is the fact that his favorite radio
magazine furnishes him with carefully tested radio circuits,
which have been designed by experienced radio engineers,
Such a radio circuit often involves hundreds of experiments
to make the construction of such a set easy. Consider,
how it would be if this same boy lived in a group among
whom_ microscopy was a great hobby, and he played with
magnifying glasses, microscopes, slides, and test tubes.
Would he be a born biologist?

1 Fig. B, left. One of the

_ transmitters  jnstalled at

—i Lawrenceville, N.J., for use

in transoceanic telephone
work,

| Fig. 7, right. The number

| of auto-radio receivers in

" use in the United States,

today. This represents an

. enormous field for sales and
{ service work.
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Set distribution in the World.

L

Fig. 8.

CREATION OR RECONSTRUCTION?

We realize that a hobby does not mean much if it con-
sists only of carrying out thoughts and ideas picked up from
a magazine which publishes them in such a way that even a
layman is able to follow them. There are, of course, spe-
cific conditions necessary to induce interest in a particular
field, and also a skilful hand is needed to do the work in
a neat way; but manual dexterity alone does not determine
the successful radio technician. That might be enough
for a radio set assembler who does piecework. We find to-
day in radio plants hundreds of unskilled laborers working

(Continued on page 300)

AUTOMOBILE
RECEIVERS
(1,800,000)

l

U.5.RADIO HOMES
WITH TWO OR MORE SETS
(2,295,770 SETS)

Fig. 5. The number of home and auto sets in the U.S.

U.S. RADIO HOMES
WITH ONE SET
(21,455,799)

PERCENT OF ALL U.S HOMES OWNING RADIOS
SHOWN BY SIZE OF COMMUNITY. JAN. 11935

ovee e U055 | Tt | Guee] 8
250,000 250,000 25,000 | 1.000
07 9343 °
707: - 9‘17 0
507 285, 69.4%
30,
39
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Fig. 6. Possible radio sales are seqregated in this way.

1 800.000 MOTORCARS EQUIPPED
WITH RADIOS
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HE ADVENT of the metal tubes has created a vast

amount of interest and many fans, set builders and

Service Men find themselves in an embarrassing posi-

tion, because of lack of specific knowledge regarding
this new development.

Of course, it is possible to get data sheets, curves and
other technical information about the new tubes, but the
information derived therefrom is too general and is not
to be compared with knowledge derived from actual ex-
perience.

With this thought in mind, the construction of a 2-tube
all-wave set is described in this article. This set is de-
signed around the metal tubes and shows how to use them
to the greatest advantage in a simple but powerful regen-
erative circuit. Not only the circuit, but the entire design
of this receiver, renders it particularly applicable to the
beginner. In spite of this, the set when completed is very
efficient and will bring in foreign stations in most localities
with a fair degree of regularity. ’

It will be noted from the illustration, that this 2-tube set
differs considerably in appearance from the ordinary radio
receiver. This is because all non-essentials have been
discarded in an effort to provide maximum efficiency at
lowest possible cost.

The Beginner’s Metal Tube Set is designed for phone
operation only, although it is possible to operate a small
loudspeaker with it on exceptionally strong stations. It
uses overlapping plug-in coils to cover the band from
10 to 550 meters. Plug-in coils, although not quite as
convenient as a switching arrangement, are more efficient
(lower losses) and also cheaper. It is possible to receive
long waves also with this set, by using a special coil having
more turns and by shunting the variable condenser with
either one or more small mica condensers, each having a
capacity of about 100 mmf.

The plug-in coils are of the 4-prong type, being inserted
in a standard 4-prong tube socket. Two of the prongs are
connected to the long winding which determines the fre-
quency band to be covered. The other two prongs connect
to the tickler winding.
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A BEGINNER'S
ALL-WAVE
METAL-TUBE "2"

This set was designed specifically to ac-
quaint the experimenter with the new metal
tubes. It uses a breadboard type chassis.

H. . CISIN

Before discussing the metal tubes and their use in this
cireuit, it is advisable to analyze the circuit itself. The
schematic diagram, Fig. 1, and picture diagram, Fig. 2,
disclose a standard regenerative circuit, using a separate
rectifier tube so that the power supply is an inherent part
of the set itself. The A.C.-D.C. circuit is employed, mak-
ing the little receiver extremely versatile in that it can
be energized from any A.C. source regardless of the
frequency and also from any D.C. source. While normal-
ly designed for use on any 105 to 120 V. circuit, it can
also be used on 220 V. or even higher by inserting a spe-
cial ballast resistor between the outlet and the set.

Through the use of the A.C.-D.C. circuit it is possible to
discard or eliminate bulky and expensite items such as
power supply and filament supply transformers. Further
simplification of the circuit has even eliminated the usual
filter choke, which is replaced in this receiver with a simple
10,000 ohm carbon resistor. This is bypassed at either
end by electrolytic condensers of sufficient capacity to
remove the last vestige of hum, smoothing out the cur-
rent so effectively that no A.C. hum can be heard, even
when using a very sensitive pair of earphones. To save
space, the two electrolytic condensers are combined in a
single compact cardboard container. The voltage limiting
resistor used in the filament circuit is contained in the
line cord. This also saves space and serves to distribute
the heat away from the electrolytic condensers and other
components of the set.

The antenna trimmer, C1, shown in series with the
antenna and the long winding of the coil, is an important
adjunct to this circuit. It is adjustable from about 2 to
50 mmf., permitting the set to be used with any length
aerial. It is also of great value in tuning in weak, distant,
short-wave stations. When used with the broadcast coils,
it offers a means of separating stations which otherwise
would overlap. In other words, loosening the antenna
trimmer will bring the set to almost any required degree
of selectivity. When used with the short-wave coils, the
antenna trimmer performs an entirely different function,
for with these coils, its regulation cuts out “dead spots”
so that the circuit will oscillate and bring in stations at
any desired wavelength within the range of the coil.

The station selector condenser is a 140 mmf. variable

(Continued on page 302)

Left, the picture diagram of the Metal-Tube 2.
Below, the Schematic circuit of the regenerative set.

RADIO-CRAFT for NOVEMBER, 1935

wWWwWWwW americanradiohistorv.com


www.americanradiohistory.com

"FINDING YOURSELF”
IN THE TECHNICAL WORLD

The "danger line" for a college man is the 2-year period im-
mediately following his graduation, when he is most apt to
find himself installed in jobs to which he is ill-suited.

should the man suit the job?”
All too often the graduate radio-
man becomes calloused to the phrase,

IISHOULD the job suit the man, or

Another view at Bell Tel. Labs. Here, a laboratorian
is shown putting a new form of qas-filled rectifier
through its paces.

“We’ll get in touch with you if we have
an opening,” without ever realizing
that perhaps an opening already exists
for a QUALIFIED technician!
Securing a suitable position is often
a difficult one for the college graduate.
Many of these trained men have a deep-

seated conviction that the business
world is waiting with open arms to re-
ceive them; and many prospective col-
lege students are of the opinion that
they have only to buckle down to 4 or
5 years of college work in order to
bring Success within arm’s reach upon
completion of their studies.
Unfortunately, the factors that en-
ter into the selection of personnel for a
high-grade organization constitute a
much more complicated one than this;
and, as is indicated by the following
review of data presented (in connec-
tion with a highly informative talk de-
livered by John Mills representing Bell
Telephone Laboratories) at the recent
annual convention of the American
Management Association, the uphill
task of becoming a success in business
often begins right at the doorknob of
the portal lettered “Employnient Man-

A scene at Bell Tel. Labs. An expert technician is
interpreting an oscillogram during the development
of a radio set.

ager” (though few men realize this)!

Colleges are a logical source of good
labor material as it is from the col-
leges the personnel director hopes to
obtain men of good mental ability and
personality, who have acquired habits
of thought and study which will enable
them—(a) to see broadly the business
and technical problems of the future;
(b) to analyze the factors involved;
(c¢) to arrive objectively and without
prejudice at solutions; and, (d) to give
those solutions weight and effectiveness

(Continued on page 302)

TELEVISION AND
HIGH FIDELITY
AS A STUDY

An outline of the training in these two "live”
subjects received at one school is presented.

television offer, perhaps, a more potential future for
both the beginner and the advanced radio man than any
other branch of the radio industry, today.

High-fidelity radio is, today, one of the big improve-
ments that the radio set manufacturers are incorporating
in their new models. The Federal Communications Com-
mission is likewise interested in the improvement of trans-
mission quality which naturally means high-fidelity broad-
casting.

Television in its commercial form will no doubt be the
next big movement in the radio industry. It looks as if

THE STUDY of high-fidelity radio and the science of

in both of these fields.

At work in one of the laboratories.

This school maintains a staff of

England and Germany are leading the way in bringing
television out of the laboratories into the home. However,
this is being contested by the subtile activities of the
larger radio companies in America who claim that “you
ain’t seen nothing yet” until you have had the opportunity
to witness the new, high-definition pictures that they are
able to produce with excellent results.

First National Television, Inc., through the facilities of
their two broadcast stations, W9XAL for Television, and
W9XBY for High-Fidelity Radio, have set up research and
development laboratories for the purpose of experimenting
NOVEMBER, 193§

RADIO-CRAFT for

seven expert engineers for the purpose of conducting tests,
from the “practical” sense.

The training division operates a school for student-engi-
neers who study a course of instruction and training which
specializes on high-fidelity and television broadecasting and
reception. The student-engineers go through a regular
course of training until they have qualified for a radio
telephone operator’s license. After getting their govern-
ment license, they are put through an advanced training in
practical broadcasting and are qualified to participate in

(Continned on page 303)
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ERY FREQUENTLY, we are

asked, “Is Radio a profitable pro-

fession to follow, or has it passed
its boom days and developed into a
field in which excessive competition re-
stricts opportunity for profit?” This
question always reminds me of the em-
ployee of the United States Patent Of-
fice who, before the advent of the auto-
mobile, airplane, radio, air condition-
ing and many other marvelous modern
devices, is said to have decided that
everything worth while inventing had
been patented and, therefore, there be-
ing no further need for his services,
committed suicide!

Radio may have passed its boom
period in the same sense that many
other industries experienced a very un-
healthy inflation and over-expansion
in the late twenties. However, radio
has already accomplished a much bet-

*Shop Super., Coyne FElectrical and Radio School.

A high-grade recording studio catering to

EERING down the corridor of
Ptime, historians have noted that the
greater the distress a nation en-
dures, either through war or economic
depressions, the more hungry the peo-
ple become for recreation. Carlyle em-
phasized in his *“French Revolution,”
that during the turmoil in Paris when
the guillotine was working overtime
and the streets were barricaded by op-
posing armed factions, a large number
of theatres remained open and were
crowded to the doors!
Here, in America, during our late la-
mented depression, which happily is
fast disappearing, our people have gone

*wpeak-0-Phore Co.. Inc,
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TRAINED RADIO MEN

The author points the "straight and narrow'" path that the
potential radio technician must follow to success.

E. L. RICHARDS*

ter job of recovery than many of the
other major industries. Radio should
continne to contribute substantially to
the progress of industry and increased
employment in this country for many
years, and ambitious young men of the
nation may safely plan to spend a prof-
itable lifetime in this field. Radio is
still a very young industry with many
years of profitable development and
expansion still ahead of it. The radio
industry is definitely and rapidly ex-
panding in many of its branches today,
while certain other industries and
trades are actually declining and em-
ploying less trained workers every year.
This is not alone due to the depression.
but to natural economic laws and t .
relentless trend toward modernization,
mechanization and improvement. Many
of these same forces which tend to re-
duce the need for certain trades, help
to expand radio and electronic devices
and  their diversified applications!
Therefore, the writer sincerely feels
that anyone who is ambitious and will-
ing to apply himself conscientiously to
the task of becoming thorough trained
should make no mistake by investing

A profitable

amusement mad.
This mass appe-
tite has been fur-
ther superinduced
by the fascination
of two modern
media: Radio and
Motion Pictures.

The tremendous demand for change
and improvement in these forms of en-
tertainment, threatens to exhaust the
supply of talent and unless new sources
are quickly tapped and developed, a
famine of performers may inflict us.

In former days, before the advent
of these two fields, a vaudeville artist
could carry the same program around
the country for a year or two. Now.
the public asks this same performer,
when he becomes a radio entertainer,
for a new program every week or every
day! Unless there is a complete change
of script, only « new performer will
satisfy!

(Continued on page 304)

“mike' artists.
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his time, money and effort in prepara-
tion for the future which unquestion-
ably lies ahead in this important phase
of industry.

In the field of household radio, for
instance, there are estimated to he over
25,000,000 radio sets in this country
alone. With constant improvements in
receiver circuits, multiple-purpose and
new metal tubes, tone control, wide-
range amplification, high-fidelity repro-
duction, automatic tuning, all-wave re-
ceivers and other refinements, many
millions of these present sets will be
replaced during the next several years

(Continwed on page 303)

The school gives practical experience in shops.

MAKING MONEY IN
SOUND RECORDING

business medium has been

found in "recording studios,” which the
radio man may establish at little expense.

ARTHUR HEINE*
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HOW TO MAKE A

MIDGET
PREAMPLIFI

The use of a midget screen-

ER

grid tube and a new type of

portable "B battery make this amplifier unusually handy

for P.A. and transmitter use.

HOWARD G. McENTEE

PIN JACKS
FOR LEADS
7

HE P.A. technician often has need

for a completely” self-contained

preamplifier, as for example, when

the mike is located a¢ a distance
from the main unit. No external pow-
er should be required for such use,
either batteries or line current. Also it
should be small and unobtrusive, so
that it can be carried or put away out
of sight.

The tiny unit here described is just
right for such use. It uses one of the
new English-made baby screen-grid
tubes (which are now available in this
country). The batteries are also a new
development of very small size, the two
together making possible a midget unit
of high efficiency.

The circuit is quite flexible since any
type of mike can be used. Without
additional equipment, either crystal or
condenser mikes may be used, either
one being connected between the ground
terminal and its own input terminal.
Velocity mikes are usually made with
a built-in transformer so they may be
used by connecting the leads between
ground and the crystal mike terminal.
The same connection is used for a car-
bon microphone, but, of course, a
transformer and mike batteries are
needed.

The output is also variable, since
either high- or low-impedance eonnec-
tions are possible. The high-impedance
connection is designed to connect direct-
ly to the grid of the amplifier. For this
reason, it can only be used when the
preamplifier is a short distance from
the main unit. The low-impedance con-
nection allows the preamplifier to feed
directly into the mike winding of the
input transformer. Even more flexibil-
ity may be secured if the output trans-
former is of the double-button type.
This was not needed on the original

unit, and was not provided fog:

The Preampliﬁer chassis witﬁ all bat-
teries 1s housed in a small sheet steel
ease. The steel case is advisable, in
order to provide some shielding against
magnetic fields. The case is usually
grounded, the shield on the output lead
being sufficient in most cases. The two
midget ‘45 V. “B” batteries, and one
3 V. “A” battery are held in place by
a single bracket bent from 1/16 x %-
in. aluminum.

The actual chassis is bent up from
1/16-in.-aluminum. The drawings give
full details' of this part. The output
transformer is the largest part to be
accommodated, so if the type specified
cannot be obtained, the chassis may
have to be changed somewhat.

The slot in the top of the chassis
makes it easier to install or remove the
pilot bulb, which is of 2 V. 60 ma.
type, and generally available as equip-
ment for use in air-cell sets. The bulb
acts as a dropping resistor as well, the
drop also providing “C” bias for the
tube. It may be necessary to shunt a
small resistor across the tube filament,
to keep the voltage down to exactly 2.
This resistor may be around 60 ohms
and is shown in the diagram, Fig. 1,
as Rx. It should be adjusted to the
proper value, and may be of the flexible,
wire-wound type. The pilot bulb will
not light to full brilliancy, since it only
gets about 1 V. This filament arrange-
ment is very satisfactory and provides
the much-needed tell-tale to show when
the unit is in operation. The total
filament drain is about 70 ma. at 3 V.

The output transformer is a midget
microphone type and may be either sin-
gle or push-pull, as previously ex-
plained.

The secondary of the transformer is

(Continued on page 304)

CRYSTAL C1,.01-mF. XSG C3,0.4-ME Y
ono, 1= 2
: 5 MEGS S SeC
GND. < 2 > Fig. I, left. The circuit of
N\ < z the unit. Resistor Rx shunts
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=z g .25- grid tube, thus limiting its
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ADJUSTMENT
Fig. B. The top of the amplifier and batteries in

their steel box. The tube is only slightly larger
than a cigarette!
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Fig. 2, above. The chassis and box details. The

small size of the unit is evident,

Fig. C, below. The complete amplifier as used in

amateur station W2FHP.
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(Courtesy. Milwaukee School of Kuzineering)

THE RADIO FIELD
AS A FUTURE

A complete break-down of the radio possi-
bilities is presented in chart form for the
student and prospective radio technician.

W. WERWATH

HE “PRACTICAL” radio man often asks himself,
T“\Vhat good will it do me to take up a course of study

in radio, when I am making a reasonable income and
have no difficulty in servicing and building sets?” This is,
to be sure, a narrow viewpoint. Granted that the man can
fix radio sets fairly well, he will probably not progress
much farther than that stage. There is no doubt that he
will gather a great fund of valuable practical experience,
but it is only when this experience is combined with prop-
erly assimilated technical theory that the man becomes one
for whom the executive positions are held open.

The radio field is expanding so rapidly nowadays, that
the Service Man is often called upon to handle work in
other fields, such as television, electronics, high-frequency
equipment, and so on. If he cannot handle such work in-
telligently, his prestige drops rapidly, and no matter how
good a Service Man he may be, his business also will
drop off.

The whole thought here is that the “practical” radio man
these days must have something to back up his field cxperi-
ence in order to “get along.” With this thought in mind let
us look at the accompanying chart which shows how the
various branches of Radio Engineering and Electronics are
related, and what degree of success may be expected from

(Continued on page 305)

A MULTI-RANGE
METER KIT

A useful service and test instrument which
combines the advantages of many other
units. The ohmmeter is particularly useful.

D. L. VAN LEUVEN* m——

HE UTILITY of the ranges covered by this instrument
Thas many added measurements and accomplishments,

besides the usual volt, chm and milliampere combina-
tion tests. These added features are mostly due to the
novelty of the scale arrangement on the meter dial, cali-
brated for 1 ma. meters having 50 ohms internal resistance.
See Fig. A.

Five sets of scales are etched on this meter face, two for
resistance measurements and three for milliamperes, volts,
millivolts, microamps., ete. By the use of imaginary deci-
mal points and added zeros many more scale ranges may
be obtained. (One should be fully acquainted with the
1eading of component scales. Another important rule to
keep in mind is the meter current relation to the resultant
resistance range.)

The foregoing pertains to both HI and LO scales, even
if there are different principles involved. As for example:
Take the usual 100,000 ohms scale, using a 4% V. battery
and a 1 ma. meter in the usual “series ohms” circuit. Now
if a shunt be connected in the proper manner so that the
current followed is 10 ma., the original scale reading will
be reduced by 1-10th and the meter reading becomes
0-10,000 ohms, full-seale; the same calculation being true
when using the 100 ma. shunts, etec. This explains the
use of shunts to obtain lower resistance readings in “series

*D. L. Van Leuven Labs.
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Fig. A, panel,

Fig. 1, circuit.

ohms” civeuits.

These same three circuits are now going to be used in
the “clockwise’” or low-reading scales to establish the cor-
rect current through the meter-and-shunt circuit. Three
values of current are to be used, 1, 10, and 100 ma., with
respective values of 100,000, 10,000, and 1,000 ohms read-
ings in the series circnits, and 500, 50, and 5 ohms full-scale
using the LO range meter terminal extension.

As shown in the illustrations and drawing there are
two heavy copper extensions connected to the meter binding
(Continued on puage 305)
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NEW OPPORTUNITIES IN RADIO

School graduates often are confused by the variety of
radio activities confronting them; practicing technicians
often overlook utilizing advances in radio spheres outside
their own. This article is aimed to interest both groups.

R. D. WASHBURNE

HE AVERAGE radioman has his nose so close to

the grindstone he doesn’t realize the tremendous

changes that have occurred in radiotechnical work—

changes that betoken better times for all concerned.
If, however, the individual is better represented by the pen-
sive young man in the heading illustration, who gazes with
impartial eye upon a field of myriad radio potentialities for
lucrative employment, he may wish to be set aright regard-
ing the comparative values of radio opportunities today.
(Refer to Table I on page 306, “The Trend of Radio Devel-
opment.” reproduced from an article by J. Kaufman, of Na-
tional Radio Institute, in the Jan., 1934 issue of Radio-Craft.
Also, see “Radio Opportunities,” March, 1934, pg. 517; and,
“Modern Radio Beginners,” March, 1935, pg. 517.)

To be more specific, let’s refer, by hour, to the “clock” of
12 new developments in radio. (References to some of the
articles on the subjects mentioned, that have appeared in
Radio-Craft, are given for the benefit of those who may
wish to secure additional data concerning one or more of
the items mentioned.)

1 O’Clock—Police and Boat Radio. Few radiomen realize
that rapid strides are being made in the development of
radio equipment not only for use in squad cars designed for
1- and 2-way operation on ultra-short waves, but also in
radio apparatus designed for use by « patrolman. Thus,
the thousands of individual foot-policemen in every city and
hamlet in the United States become

of us really wide-
spread adoption
of point-to-point
comniunication
between home
and office, be-
tween factories,
and between mo-
bile units of every
description, where communication is desired over a wide
angle, as in broadcasting to points that are not in sight
but which are within range. (The dimensions of the 5-
meter antenna often determine the service.) In faet, it is
even possible that the use of high power may point the way
to practical means for (comparatively) DX operation on 5
meters. The possibility of such transmissions has been men-
tioned (See, “600 Miles on 5 Meters,” Radio-Craft, Sept.
1935, pg. 135. The practical test will occur this Fall, when
RCA completes a 200 kw. station at Rocky Point, Long
Island, N.Y.!). Much more efficient 5-meter transmitters.
and more compact and efficient receivers must be built.

It will be recalled that at 5 meters, static, both man-made
and natural, is a practically non-existent phenomenon; con-
sequently. ultra-short wavelengths permit much more satis-

logical prospects for radio equipment PUBLIC ADDRESS

(and subsequent service). This “per- AND SOUND
sonal set” idea is a “honey.”! REENFORCEMENT
. h) T T ”
(See, “Radio-Equipped Policemen,
V ELECTRONIC
Radio-Craft, June 1934, pg. 720; and, MUSIC

“Jow to Make the World’s Smallest
Tube Set,” Sept. 1935, pg. 138.)

By “boat radio” we refer to the tens £
of thousands of small yachts, launches.
motorboats, and even rowboats that dot
every navigable plot of water in the
United States, every one of which
should be equipped with a receiving set
—at least! In fact, the writer is in fa-
vor of F.C.C. regulations that would
compel the use of small transmitters, 2
as well, aboard small boats carrying | & %
more than a very limited number of || |
persons; such ruling would greatly re- '.‘ A e .I
duce our annual mortality figures due v
to drownings caused by misfortunes to
small hoats unable to signal for help in
had weather.

(See, “Car-Radio Sets Afloat,” Rudio- !
Craft, June 1935, pg. 717; and, “Build :
the ‘6-in-4’ Rowboat Portable,” Sept.
1935, pg. 139.)

2 O’Clock—5-Meter, and “Centimeter”
Waves. Although considerable advance
has been made in radio operation at the
ultra-short wavelengths in the region

N RECORDING
NEW DEVELOPMENTS

“?;ifi\ IN RADIO FIELDS
FAN: %

"1".

factory performance in sound and television opera-
tion. Also only a small amount  (Continued on page 308)
POLICE AND
BOAT RADIO

5-METER AND
CENTIMETER
WAVES

SOUND

3t

RADIOOYNAMICS

HIGH
FIDELITY
AND
CONTROLLED
SOUND

INDUSTRIAL

ELECTRONICS

of 5 meters, and the ultra-ultra-short or MUL""‘—E:“
“super”-short wavelengths nolonger than TELE&%A it
a few centimeters, tl"onwn(lnus .adva.ncos TELEPHONY
are yet to be made in these directions.

In 5-meter operation, we have ahead
RADIO-CRAFT for NOVEMBER, 1935
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OW that the layman is being
educated to be conscious of the
quality or fidelity of music and
speech that he listens to repro-

duced electrically, and the radio and
sound engineers are being called upon
to bring out realism and naturalness,
one form or another (or combination
of forms) of quality controls will be
necessary.

Perhaps some brief explanation of
why there is a need for a method to
correct or equalize a reproducing sys-
tem is in order. It is oftimes consid-
ered that if an amplifier and its as-
sociated equipment is designed and
carefully constructed to give an over-
all fidelity response that will he rea-
sonably flat over a desired range of
audio frequencies, the ultimate of
faithfulness and naturalness (assum-
ing no distortion) has been achieved.
In the case of amplifiers used for
broadeast purposes, this may be the
ultimate to be desired, but for a re-
producing system, whether it be radio,
phonograph, or public address, a flat
frequency response (if such a thing is
possible) is far from the desired ulti-
mate of fidelity.

To answer the question why, let us
consider in a general way just what a
reproducing system has to accomplish
and the obstacles that have to be over-
come.

First, we have a loudspeaker which,
aside from having a lot of peaks, is go-
ing to attenuate the audio frequency
band at the low and high ends. Sec-
ond, and just as important as the first

radio programs, as-

reproducing
sume that it is the best that money
can buy today, and what is the result?
We say it sounds good simply because

we know no better. Since the area
of the baffle is naturally limited to keep
peace in the family, the bass end de-
creases a few more db. (almost out of
hearing) and then in the average home
the room characteristics still includ-
ing the baffle are of such dimension
and filled with objects and reflecting
surfaces that the other end of the
frequency range, the highs, soon fall
by the wayside (assuming another
virtual impossibility, a perfect R.F.
amplifier without cutting side bands)
and we tend to accentuate our first
reason until all we have left, in any
appreciable quantities, is middle note
response. The third and perhaps the
most difficult to overcome is the fact
that we can never achieve 100 per cent
fidelity, that is, with all the quality
control possible we will never be able
to reproduce a symphony orchestra in
the home just as it sounds when we
go to the music hall to hear the same
orchestra. We can and will, however,
approach that point where it will be so
faithfully reproduced in the home that
we can honestly say that it does sound
very good amd not just like a radio.
The fundamental principle involved
in this quality controller is the phe-
nomenon of parallel resonance. That
is, the building up of an apparently
high impedance at a particular fre-
quency. With this in mind then it can
readily be seen how this method can
be most beneficially adapted to the

"QUALITY-

CONTROL"
AN AID TO OLD SETS

A method of A.F. equalization that obtains
realism and naturalness in speech and music
reproduction. Service Men can make money
aﬁiing this unit to new and old amplifiers
and sets, similating hi-fidelity results.

C. K. KRAUSE

tems of control. This system does not

restrict the constructor to any par-
ticular frequencies or any limited
group, but rather the two limiting

ends of the band are selected as de-
termined by the speaker and the range
desired and then the equalizer is made
to fit.

As for the mechanics of setting the
controls of the equalizer, it should be
kept in mind that the primary purpose
is to secure a proper balance between
highs and lows which are going to be
strengthened and middle frequencies
which are going to be reduced. A full
appreciation of what can be accom-
plished in an amplifier with this form
of equalization is shown in Fig. 1. The
original amplifier without any form
of quality control is for all practical
purposes flat from 30 to 6,000 cycles.
With equalization applied designed to
have a 42 to 5,200 cycle band width,
it can be seen that the amplifier now
has two predominant peaks, one atthe
lower end at approximately 45 cycles
and at the higher end at somewhere
near 5,200 cycles with the middle fre-
quencies being down about 20 db.
This curve represents full equalization,

(Continued on page 309)
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reason, but usually the least considered, [l
are the conditions under which the loud- audio end. Furthermore, it permits (L 230 —!
speaker has to operate. Take the of a highly desirable flexibility of con-
speaker to be used in the home for trol that is not available in other sys- Fig. 3, above. The high-frequency inductance,
Fig. 2, below. The circuit of th lizer,
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HOW TO EQUIP A
SOUND TRUCK FOR
ELECTIONEERING, ETC.

With election day fast approaching, there is
a real demand for high-power sound trucks.

CHARLES R. SHAW* PART |

THE PAST year has seen many noteworthy advances

in the design of mobile P.A. systems, not only in

complete units, but in many cases, fundamental com-
ponents such as tubes, microphones, speakers and ampli-
fiers.

Extremely compact, portable and highly efficient ampli-
fiers have been placed on the market which can easily be
temporarily or permanently installed in touring cars or
commercial trucks.

New auxiliary components when used with the latest
design, storage battery operated amplifiers are capable of
developing sufficient power to adequately cover outdoor
areas of 80,000 square feet. New circuits have been de-
veloped which faithfully amplify over an extended fre-
quency range, new high- and low-frequency speakers have
made their appearance in sound cars. In short, the mobile
P.A. field now offers the Service Man, sound technician,
and dealer fertile fields for aggressive merchandisin~ of
correctly designed equipment.

While there has been considerable technical and descrip-
tive material printed in the past issues of Radio-Craft
dealing with circuit constants and functions of the various

*besign Engineer, Columhia Sound Ce., Inc,

L

-
{Photo courtesy Wright-Det'oster, lnc,}

components, these articles in the main have been of a
general nature. It will be the purpose of this article to
take up the installation of specific equipment in a modern
high-power sound car. :

REQUIRED POWER OUTPUT

As a first consideration in the planning of a mobile sound
system, the kind of amplifier to be used should first be
detérmined.

Although arbitrary recommendations as to power re-
quirements will not as a rule, cover all conditions of normal
noise levels, the tabulation given in Table I may be used
to obtain a general estimate of the power required to cover
any desired outdoor area. (The figures for this compila-
tion have been carefully checked in (Continued on page 307)

L‘-a -. T

THE

RADIO ENGINEERING
VOCATION

One well-known course for teaching radio
engineering is outlined for the radioman.

E. B. REDINGTON*

past the “barnstorming” stage.

Success in this field can be attained
today only by definite, specialized
study. The possibilities for the trained
man are better than ever before. The
technical end of broadcasting is daily
enlarging its scope, filling the new po-
sitions with men particularly trained
for its special needs. The following
comments may serve to crystalize these
statements.

Aviation companies are expanding
their radio facilities to meet recent and
anticipated government regulations.
A large eastern air transport company
is at this writing completely rebuilding
its entire communication chain. An of-
ficial of another major air-transport
company stated that his company would

*Capitol Radio Engineering Institute.

THE RADIO industry is definitely

for

RADIO-CRAFT
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within the next 6 months hire a con-
siderable number of radio men who
would have to be specialists in their
lines. Production of equipment is be-
ing stimulated by advancements in
broadcasting technique. High-fidelity
broadcasting is making almost every
present-day radio receiver obsolete.
Millions of new automobiles will be
equipped with receivers. The all-wave
receiver production has just begun.
Of the residence class just graduated
(June) from the Capitol Radio Engin-
eering Institute, 25 per cent found al-
most immediate employment in respon-
sible positions with receiver manufac-
turers. The man with the »ight kind
of technical education has a job. With-
out considering the tremendous possi-
bilities of the industrial applications of
electron tubes, television and ultra-

1935
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short wave applications, but only the
well-established branches of the indus-
try, the files of the Institute indicate
that the men with the specialized train-
ing are in the positions of responsibil-
ity. Industry is absorbing them almost
as rapidly as they can be trained.

The curriculum of the school is
founded on the basis that the properly
trained engineer is definitely trained
in theory and practice, and that this
training is needed to rise above the
crowded lower stratum. Both the home
study and residence courses are di-
rected toward providing the serious
student with the advanced technical
education which he must have to suc-
ceed in this highly technical field.

The home study courses consider the
needs of the average professional ra-
dioman in (Continued on page 307)
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Students operating station equipment.

not an investment in radio is justi-

fiable at this time, is one uppermost
in the minds of a large number of
young men. I shall endeavor to set
forth a few facts relative to the sub-
ject, leaving the reader free to draw
his own conclusions as to the correct
answer.

There never has been a time in the
history of the world when technical
developments have reached the present
state of perfeetion. This is especially
true in the field of radio. Many mil-
lions of dollars are invested in equip-
ment which cannot be entrusted to the
care of untrained individuals. (See
the article, “Facts About Radio as a
Carcer,” in this issue—FEditor)  The
operator or broadcast engineer who
does not have a thorough background

THE QUESTION as to whether or

T Director of Radla. Ddge Telegraph & Nadlo Inst.

vibrators,

Old- (A) and new- (B) type "'B8"

ligned child of the auto-radio in-

dustry, after 3 years of struggle
and adversity, of being kept in the
back kitchen whenever polite company
was in the drawing room, at last has
grown out of its moronic state and
now has taken its place at the dining
room table on an equal footing with
other fullfledged members of the

Manufacturer’s name on reéduest,

THE VIBRATOR, that much ma-

Fig. I.

SHOULD |

TAKE UP RADIO?

The rapid expansion of the radio industry is pointed out by
a man who is qualified to write on the subject.

J. B. HERSHMAN*

in the fundamentals of radio, is finding
it more and more difficult to understand
satisfactorily the new equipment which
is being placed in his care. There al-
ways has been and always will be a
place in the industry for one who knows
the fundamentals of radio and is in-
terested enough to put forth the effort
for a constant improvement and broad-
ening of that knowledge. The field is
not crowded in the least with techni-
cians who have thoroughly prepared
themselves.

Any person who has interests along
certain lines of endeavor should al-
ways put forth a vast amount of ef-
fort to prepare himself for an occupa-
tion in that particular field. Since it
seems that the average person must do
a certain amount of work for a liveli-
hood, a young' man should always se-
lect an occupation that will be inter-
esting and hence enjoyable and not just
a job. Some of those rare species of
the human race, who become perpet-
ual growlers and grumblers, are per-

sons whose daily work is of little in-
terest to them, hence monotonous, and
a thing to be avoided as much as pos-
sible.

In marine radio, broadcasting, manu-
facturing, selling and servicing, there
are always new developments which
make for more interesting work be-

(Continued on puge 308)

Students learning studio technique,

The action of the various types of vibrators is shown in the drawings below,
action of the more complicated parallel or shunt vibrators.

IMPORTANT DATA ON
VIBRATOR-"B" UNITS

Information of great interest to the auto-radio Service Man
since it describes the operation of all types of vibrators.

B. THOMAS*

radio
ing.

There isn’t much that can be said
for the first vibrators, to be sure.
They were frowned on as illegitimate
offsprings by all but a few far-sighted
engineers who saw in these crude, in-
efficient devices, the possibilities of
development of a trouble-free method
for converting the 6V. current of the
automobile battery into alternating
current that could then be stepped up
to the high plate potentials required
for efficient auto-radio receiver opera-
tion.

That these possibilities have been
fully realized may be judged from the

family—metaphorically speak-

fact that vibrators today are employed

for this purpose in virtually every
automotive broadcast receiver now
manufactured.

While the first vibrators were ma-
terially handicapped by their mechani-
cal design and construction, the faet
that they were of the “series” type
precluded any real progress until the
“shunt” principle was introduced.

In the series vibrator, current flows
through the magnet coil only when
the vibrator reed is in contact with
one of the vibrator points, so that in
starting position the reed must be in
contact.

(Continwed on page 311)

Figs. A and B show the simple series vibrator. Figs. C, D, and E show the
The small arrows designate direction of current flow,
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ANALYSES of RADIO RECEIVER SYMPTOMS
OPERATING NOTES

PILOT SETS

HREE Pilot long-wave sets all had

low volume. Continuity test showed
all parts to be good. A stage-by-stage
test with an oscillator showed no gain
in the second I.F. transformer. Since
no parts could be obtained, a 250 mmf.
condenser run as shown in Fig. 1,
cleared up the trouble. The sets
worked “better than new,” the only
difference being that the detector stage
tuned broader.

1933 CROSLEYS

ALL 1933 Crosleys. Set stopped after

being worked for half an hour.
All resistance values and voltages
checked correctly, these checks being
made both when the set was playing
and after it stopped. The set performed
perfectly after a new 2nd LF. trans-
former was installed. This transformer
becomes excessively hot due to close
proximity to the tubes.

ERNESTO SANTANA,
Ponce, Porto Rico,

EDISON SETS

N THE model using five 27s and two

45s, the push-pull input transformer
has a fixed condenser built inside the
case. This condenser is used to keep
the “B” current out of the primary,
and the resistor which feeds the plate
of the first A.F. tube is located at the
rear of the multi-plug. T have had
several of these sets in which the fixed
condenser has either shorted or opened,
in either case the plate reading on the
first A.F. plate was normal. My rem-
edy is to cut out the primary of the
transformer and connect a condenser
of about 1-mf. from the plate side of
the resistor mentioned, to either of the
grids of the type 45 output tubes (Fig.
2B). This gives as good tone and vol-
ume as the original hook-up (Fig. 2A).

R. L. DEARING.

CLARION 220
TIIE COMPLAINT was no reeeption.

This trouble was finally traced to the
control-grid lead of the detector-os-
cillator tube (a 24A). The wire con-
necting the clip to the tuning condenser
is really a 1,000 ohm hair-size-wire
resistor, inside of the sheath, and can-
not be noticed or found except by
complete analysis of the receiver. The
trouble can be remedied by using a
1,000 ohm metallized resistor in series
with the grid lead to the tuning con-
denser. See Fig. 3.

The break is caused, no doubt, by the
removal and replacement of the tube
during testing or servicing.

D. R. BITTERMAN

RADIO-CRAFT for

THE PURPOSE OF THIS
DEPARTMENT

It is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service Kinks that
may help your fellow workers?
If so, let us have them. They will
be paid for, upon publication,
at regular space rates.

T e ]

CROSLEY SHOWBOX 706
HERE ARE a great many of these
machines in service over the country

and under ordinary conditions they
give very reliable service. Our expe-
rience with this machine has been that
a good bit of the trouble is confined
to an open circuit of the primary of
the input transformer. The trouble
here is that the two A.F. transformers
are in one can and there is hardly room
in the set to put in a replacement. The
transformer assemhly for this job nets
for $3.85 and by the time the profit for
the part and the labor charge is added,
the cost is about as much as the value
of the set. T have used the connection
shown in the diagram to advantage and
it only takes a short while to change

L 3 — ]
the set from push-pull to parallel oper-
ation. The loss in volume is so small
so as not to be objectionable.

The procedure is as follows: discon-
nect the secondary center-tap from
ground and tape it over. Parallel the
grids and connect them to one end of the
secondary and ground the other end.
Parallel the plates and connect them
to one end of the transformer primary;
the other end goes to the post formerly
used by the output choke center-tap.
The voice coil connects across the choke
instead of to the plates as it formerly
did. A .1-meg. resistor is used in place
of the open primary and a .01-mf. con-
denser used for coupling from grid to
plate. This explanation may not be
complete but will be easily followed
with the diagram shown (Fig. 4). This
method may also be applied to other
receivers using “hard to get” trans-
formers,

RCA MODELS 44-46

HESE machines have only 5 tubes,

and are sensitive—considering this
faet, but usually after a year or so
they gradually shift off scale and suf-
fer a loss of volume, until they will
finally bring in only the most powerful
local stations. This condition is due,
as a rule, to the chassis expanding and
causing the tuning condensers to be
forced out of line. The chassis is made
of cast metal. The best method to re-
pair the set is to ream the holes in the
bakelite plates that hold the stators.

(Coutinied on page 311)
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ETTING thunderous volume
from a battery of double-basses
in Stokowski’s Philadelphia Or-

chestra is one of the wrinkles which the
maestro has succeeded in accomplish-
ing lately. Adding more double-basses
helps slightly to increase their volume
but fails to solve the problem.

Ivan Ivanovitch Eremeeff, who is an
associate of Dr. Leopold Stokowski in
the development of problems of a musi-

period of a decade, the rapid
strides made in the development
of radio have been nothing short of

DURING THE comparatively short

amazing. Noteworthy progress has
been achieved in improving the effi-
ciency of Operating, Servicing, Broad-
casting, Sound Pictures, Maintenance,
Electronics, Research and allied activi-
ties. New ideas and new methods have
been utilized to make radio virtually
indispensable in commerce, industry
and the home.

The result is that radio is here to
stay. It is little wonder, then, that the
thoughts of forward-locking young men
should be turning more and more to
radio work as a permanent vocation.

No other medium has been so large-
ly responsible for the present popular-
ity and widespread use of radio as has

*Principal. Trade and Tech. School. N.Y. Y.M.C.AL

280

A "RADIO"
BULL-FIDDLE

A piezoelectric crystal pickup and 30 W. amplifier allows
one double-bass to override a symphony orchestral

cal and acoustical nature, has devel-
oped an amplification system so that
one double-bass plays 10 times as loud
as a battery of basses, to the delight
of the conductor and to the chagrin of
double-bass players.

Tests have been made in the Acad-
emy of Music, Philadelphia, with two
very large theater horns, each located
in an opera box near the stage and
ceiling, directing sound into the audi-
ence. A 30 W. amplifier was used for
this purpose.

The amplification of the double-bass
is dependent upon the use of two small
plates of a piezoelectric crystal, en-
closed in a very small bakelite case, ap-
proximately 3/16-in. thick and 34 -in.
square! A thin shielded wire connects
the piezoelectric pickup with the vol-
ume pedal on the amplifier. The plate
containing the piezoelectric erystal is
attached to any part of the instrument
by adhesive tape, as a musician gener-
ally does not care to submit his instru-
ment to engineers for putting in screws

SELECTING

or drilling holes. A volume knob usu-
ally is located on a stand near the
musician, or the musician is provided
with a pedal with which he regulates
the volume by foot, at the times when
large volumes are required by the con-
ductor.
(Continued on page 311)

Fig. |. Electrical connections and volume control,
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A CAREER IN RADIO

The many diversified applications of vacuum tubes in the
past decade have created a tremendous field for radio men.

LOUIS L. CREDNER*

the vacuum tube. Because of it. radio
broadcasting and sound pictures have
to a great extent attained their pres-
ent state of development. Recently, its
use has been extended to industrial ap-
plications through application of the
photoelectric cell as well as commercial
thyratron and phanotron rectifiers. In
addition, the vacuum tube is now em-
ployed in such widely different fields as
Metallurgy, Medicine, Biology, Botany
and Music, to all of which it has con-
tributed many definite advantages.
There is no denying the fact that be-
fore radio reaches its peak, other im-
portant and astounding inventions and
applications relating to its use will be
made. Indicative of what may be ex-
pected in this process of radio’s evolu-
tion is the therapeutic branch of short
waves now in its early stages of evo-
lution, Already, experiments in short-
wave fever therapy are being conducted
by hospitals and in the laboratories of
physicians and dentists. Short waves
are also being used for purposes gen-

RADIO-CRAFT
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erally unknown to the public such as
in the elimination of insects and in the
exploration of the soil for mineral de-
posits.

In the broader fields, there seems to
be a general agreement among lead-
ers in the field of radio that great op-
portunities exist-in facsimile, television.
and the many applications that could

(Continued on page 309)

Good training is essential to success.
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C. A. MORRISON

Station HPS5B, situated at the Miramar
Club, Panama City, Republic of Panama.

N WRITING to foreign stations for
confirmation of reception it is es-
sential that you enclose return post-
age for a reply. This courtesy will

practically always insure an answer to
your communication. It would be of
no value to enclose U.S. postage stamps
in your letter, as they would be useless
in a foreign country. Return postage
can be insured in three different ways,
namely, International Postal Reply
Cards, International Reply Coupons,
or unused postage stamps of the foreign
country from which you wish a reply.

The International Postal Reply Card
may be used for brief messages, and
consists of a double Postal card, one
side of which is a duplicate attached
by a perforated edge and to be used
for the reply. These double Postal
cards can be purchased at any first
class Post Office. For a reply from
Canada, Newfoundland, Haiti, Mexico,
Spain, Central or South America, the
double card costs 4¢. For a reply from
any other foreign country the cost is
6c.

Where it is necessary or advisable
to insure a reply in the form of a letter,
the “International Reply Coupon” may
be used. The International Reply
Coupon may be purchased from any
first class Post Office for 9¢ each. An
International Reply Coupon may be
exchanged in any country in the In-
ternational Postal Union for one post-
age stamp of their (own) country.
International Reply Coupons must be
stamped with the date of their pur-
chase¢ by the Postmaster from whom
vou buy them, or they are not valid,
and of no value.

Probably the least common method
of insuring a reply is by enclosing
the postage stamp of the foreign coun-
try to which you are writing, 1t is
obviously impossible to keep a supply
of the stamps of even the main for-
eign countries on hand for this pur-
pose. For those who wish to use this
method for reply a service has been
established called the “Stamp Window
L.td.”, Missoula, Montana. This Stamp
Window carries in stock, stamps of
common denomination of some 92 for-
eign countries. These stamps, we un-
derstand, can be purchased at their
regular face value plus a small charge
for operating the service. The “Stamp

RADIO-CRAFT for
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THE LISTENING POST

Window Ltd.” is not a commercial en-
terprise, but run mainly for service to
DX-ers.

TUNING THE BROADCAST BAND
DURING OCTOBER-NOVEMBER

During the cool nights of October
and November the DX listener can get
an early start in logging those elusive
foreign stations. Reception of the
stations from Australia and New Zea-
land will be at its fall peak, and we
would advise you to watch closely for
the appearance of these stations in
North America during the hour before
dawn.

Japanese and Chinese stations will
be showing up in profusion on the
Pacific Coast, although it will still be
a little early for their reception in the
Central or Eastern areas. These sta-
tions are best from about 2:00 to 4:00
a.m. P.S.T.

European stations will begin to ap-
pear about now in Newfoundland,
Nova Scotia, and perhaps the extreme
North-East New England coast region.
Next month, as these stations gain in
signal strength, and are being heard
over a wider area we will bring you a
lot of information on tuning them in.

PIETERMARITZBURG, NEW
SO. AFRICAN DX GOAL

The new DPietermaritzburg station
of the South African Broadcasting Co.
was officially opened on July 15th.

-ERS
| L

The listenin post of Henry B.
Shields in gFa-lsworfh, England.

Previous to that time it was heard
testing on about 698 kc., and it will
probably use this frequency perma-
nently. The call letters are ZTP, and
the power of the station 10 kw. The
transmitter being almost identical to
those of Grahamstown, and Cape
Town. The installation was made by
Marconi Wireless Telegraph Co., Ltd.
The Aerial towers are 328 ft. high,
and stand on wonderful “World View
Hill,” which is over 4,000 feet high
itself. ZTP will take the Durban pro-
grams by land line. Reports can be
addressed to ‘“Radio Station ZTP,”
African Broadcasting Co., Picter-
maritzburg, Union of South Africa.

OTHER NEW BROADCASTING
STATIONS

A. Saito, of radio station JOGK,
Kumamoto, Japan, informs us that
JFCK, Taichu, Taiwan Island, is now
officially on the air on 580 ke. with
1,000 W. (Owner—the B:oadcasting
Corp. of Taiwan). JBAK, Fuzan,
Chosen, will be opened before Sep-
tember with an antenna power of 500
W., on about 1,020 ke. (Owner—the
Broadcasting Corp. of Chosen). Sta-
tions at Kagashima, and Toyama will
be opened this fall with a power of
500 W. each. The stations will operate
on 1,060, and 760 ke., respectively
(Owners—the Broadcasting Corp. of
Japan).

The new long-wave station Radio
Brasor, Romania using 150 kw. is offi-

(Continued on page 313)

Here is an interesting veri-
fication-request card used
by one DX-er in requesting
stations to send ‘veris."
The back of the card lists
the time, call and program
heard, as well as details of

| iongiuie 10454 wast

Glann T Mevshon,
Pusbio Cotarede, U SA
Satpuny o Ho Brse’

Loruge 30510 Nertes

the receiver used, etc. A { N L]
station receiving such a o . il 3 H
concise card will certainly E M(fwxfkw @W Gitas . .
reply. o %bw Lontion - datadoct accxnont 3 Luansmsion m *E
(U bk o can Sampoget Hus Blogram vy muck as well as cthon
.. PMave Aand fiom you Twonla peeatd i uiii Aecansig
v pcauon Jam acloung Frsstea s e, Gaton .
. Bhantng you moit Fmidly. J, 5 . p
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INTERNATIONAL
RADIO REVIEW

RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for
most radio men, we have arranged with technical
translators to prepare reviews for our readers.

ri20 [ T
ARMATURE

VARIABLE LF. AMPLIFIER COUPLING

HILE the “high-fidelity” bug has not taken hold in

Europe to the degree that is apparent in the u.s,,
several really worth-while articles on this subject have
made their appearance in foreign magazines in the last few
months.

One of these was printed in the Viennese magazine
Radio Amateur, recently. The article, entitled “Band
Widening—Some Practical Circuits” covers the subject of
LF. transformer and circuit design, to permit the “pass
band” to be widened sufficiently for high-fidelity work.

The article covers, in general, the use of special iron
cores in the LF. coils which serve the dual purpose of
increasing the gain and permitting the circuits to be
trimmed to the desired frequency.

Two interesting circuits are included. The first shows
the use of a capacitative type band filter for coupling the
various LF. stages, shown in Fig. 1A, By short-circuiting
the condensers C5 and C6, the band width is changed from
the normal (about 10 ke.) to the wide-frequency position.
A toggle switch on the tone contrcl knob permits this
change.

The second circuit is a variation of the first idea, in
which a variable resistor is shunted across the condenser
C3 to vary the band width. These theoretical circuits
show the progress that is being made in Europe in the
development of high-fidelity sets.

AN ITALIAN CONSOLE

HE MAGAZINE Radio Industria, published in Milan,

Italy, recently contained the description of a new con-
sole type receiver of unusual appearance.

An exceptionally large, easy-to-read dial is the first fact

Fig. A. An expensive console of Halian origin.

Variable-band I.F. transformars.

The method shown above assures
perfect tuning of any station.

1FT TF
g 3 Vi POUAI
o "3%.: %"; Fig. I, left.
© A S Fig. 2, above.

Fig. 3, below. The "thermometer’ dial.
h Fig. 4, right. Robot plane control circuit.

éig. B. This oddly-shaped cabinet houses one of the
new English sets.

that stands out upon examining the photo, Fig. A. This
greatly facilitates tuning, especially on the high-frequency
bands.

The attractive and unusual cabinet style is the second
outstanding point. When closed, the cabinet resembles
an organ with the overhanging front panels and protrud-
ing base.

The third outstanding fact is the receiver itself which
covers all wavelengths from 10 to 2,000 meters, giving a
full 12 W. of undistorted output. A phonograph turn-
table is also included, with an automatic record changer.

"SELF-TUNED" RECEIVERS

DISTINCTLY novel idea for superhet. receivers ap-
peared recently in an English magazine—Popular
Wireless.

In this type of set, when A.V.C. is employed, it is neces-
sary to tune a station in accurately, due to the tendency
of the A.V.C. to bring up the signal strength to normal
even if the set is mis-tuned. This results in distortion and
the use of visual tuning indicators has thus become stand-
ard practice.

To simplify the tuning in such sets, the idea shown at
A and B, Fig. 2, was developed. Referring to Fig. 2A,
which presents the basic principle, it will be seen that two
detectors are fed from the aerial coil, and the outputs of
these two tubes are fed to a balanced magnetic circuit,
mechanically coupled to a trimmer condenser, C1. If
condensers B and C are adjusted, one a little above the sta-
tion frequency and the other a little below, it can be
readily seen that if condenser A is tuned to a frequency
slightly higher than that of the station, a greater current
will flow in tube V which will turn trimmer C1 out, thus

(Continued on page 310)
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VOCATIONAL
POSSIBILITIES
IN RADIO

The similarity of requirements for all types
of communication engineering is shown, in
a comparison of theory and practice.

J. K. WHITTEKER*

THE SCIENCE of electrical communication may be gen-

erally divided into three classifications: (1) Telegraph
Engineering; (2) Telephone and, (3)
Radio Engineering.

While each of these divisions may appear to the lay-
man to be separate and distinct branches of engineering,
a little careful thought will prove the reverse to be true.
Our first system of electrical communication was the
telegraph. Out of this grew the telephone and from the
two came the radio.

As our first example, let us take an engineer in a radio
telegraph system. Roughly, his technical knowledge must
be about as follows: (1) knowledge of radio transmitters;
(2) knowledge of radio reccivers.

The radio transmitters and receivers arce connected to
the control station by wire lines (telegraph circuit). This
control station may be from 50 to 100 miles from the
transmitters and receivers.

The transmitter is keyed by, and received signals are
recorded by devices like those which perform correspond-
ing duties in the telegraph cable office.

There is also a growing tendency to apply the multiplex

Engineering;

*Chief Instructor K. % AL Institute, Ine.

Service laboratory of RCA Institutes,

and printer telegraph system to radio. Here we apply to
radio some of the most advanced wire telegraph practice,
s0 we may now add a third requirement to the list of
things the radio telegraph engineer must know: (3) knowl-
edge of telegraph engineering.

The engineer in radio broadcast (telephone) work will
be taken as our second example. Requirements (1) and
(2) remain the same as in the first example. Here again
the transmitter may be located many miles from the con-
trol station (studio). Signals consisting of speech and
sound, musical or otherwise, must be carried by wire
lines from one point to the other. Immediately we are
involved in a problem of telephone engineering of the
highest order since higher quality lines and apparatus are
involved than would ordinartly  (Continued on page 312)

Lnietouched Television view—reproduced by a Yon Ardenne cathode.ray
scanner. Remarkable grain and line structure are indicated.

HE RELATIONSHIP of motion
pictures and television ix an im-

portant one that merits thoughtful
and impartial analysis. It is hoped
that the following article, which is

that may seem.

The theatre picture
is projected as a complete unit, one en-
time frame at a time.
is produced and limited by aggregates
of silver grains in the developed posi-

PART |

TELEVISION
IN THE THEATRE

One of the greatest opportunities for the
radio man will be in the development of
television. This is the first complete review.

ALFRED N. GOLDSMITH

The methods of
producing
the pictures are
entirely different
in the two cases
of theatre motion
picture, and
home television
reception, odd as

A modern falkie projector, used for film scanning
in the new Berlin television station.

The delineation

based on the writer’s article, “Tele-
vision and Motion Pictures,” delivered
at the Spring, 1935 Meeting of the So-
ciety of Motion Picture Engineers,
will be of interest to those who are
closely following “television-telephone”
(television and synchronized sound)
development.

COMPARISON OF THEATRE AND
HOME TELEVISION
(1) Mode of Picture Production.

RADIO-CRAFT for

NOVEMBER,

tive image.

The television picture is produced
by a luminous dot (or “dot-element’),
the brightness of which is accurately
controlled as it passes In succession
over a series of parallel and closely
adjacent lines until it has covered the
entire area of one frame.

In the theatre case. the entire pic-
ture is on the screen at a given instant
of time, to be succeeded by full-screen

(Continued on page 316)
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HOW METAL TUBES ARE MADE
" o

ABOVE, CENTER—the finished product. The metal tube, designed by G.E. is being con-
structed by RCA Radiotron and many of its liconsees. A feature of the new tubes is their
small dimensions. ABOVE, LEFT—exhausting the air from the metal tubes. Pumps draw off the
air from the tube as it rotates through the gas flames which heat it to drive out gases occluded
in the metal. ABOVE, RIGHT—assembling plate and header. Eyelets faston the plate to its
mica supports. LEFT—welding eyelets
£to the header. The metal headers are
supplied to this machine with eyelets
inserted. The water-cooled welding
plunger carries a heavy current to the
assembly and welds it in one stroke.
These eyelets are the ones through
which the leads of the finished tube run,
the necessary insulation being supplied
by beads of a special high-resistance
glass. The beads in the base, and those
used in tubes having a top-cap lead,
constitute the only glass used in the
complete structure, RIGHT—placing
the metal shell over the completed
“mount.’ The mount is the finished in-
ternal structure of the tube, with all
Pls'  clements in place. After the shell is
’ put in place the assembly is ready to
o) be welded. Neither base nor cap are
TIX added yet, since heat used in
Il exhausting would destroy them.
4

¢/ LEFT—the sealing machine. This
% close-up shows 8 assemblies in
place ready for the sealing oper-
ation. The machine is auto-
matically controlled, and applies
a current of 75000 amperes to
the weld for 1/30 of a secondl
Thyratron tube controlled timing
assures very accurate results.

RIGHT—the final factory test.
Here many separate, operation
tests are given to each individual
tube to insure that it is as near
perfect as possible. It is said that
the metal tube design effects a
big decrease in the number of
rejects due to inferior tubes.

o< LEFT—welding exhaust tube to
the header. The tube is held in
position by a jig as the oper-
ator spot-welds them to the
header. Welding is again em-
ployed in the exhausting process,
since when this is completed, the
exhaust tube is pinched together
in a spot welder so that the
oinch is made vacuum tight,

RIGHY—seasoning the finished
tubes. Before final inspection,
they are operated for a time suf-
ficient to stabilize their charac.
teristics. (RCA Radiotron Photos) mas 004 Ty
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FIRST PRIZE .
SECOND PRIZE
THIRD PRIZE.. ...

Honorable Mention

Fig. A, above, shows the appearance
of the multiple switch; Fig. |, below,
connections.

FIRST PRIZE—$10.00

MULTIPLE SWITCH. The ar-

rangement in Figs, A and 1
may be made with any number of
prongs from 4 to 7, depending upon
the number of circuits it is desired
to break. The two sockets are the
same and are fastened firmly to-
#ether. The particular unit shown
was made for use in a short-wave
set, two sets of coils being made
available. The 6-prong tuhe base
has every other prong cut off for
this use, so that to shift from one
circuit to the other it is only neces-
sary to pull the plug out and turn
it 1/6th revolution before replacing
it. When used simply to break a
numher of circuits at once, no
prongs need be cut off.

W. A. GuibER

SECOND PRIZE—$5.00

PEAKER CORD EXTENSION.
It is often a time-wasting job
to remuve a speaker from a console
cabinet, in order to work on a set
on the hench. To avoid this, 1
made up an extension, of a length

of fexible cable and a tubhe hase
and socket. It is best to use cable
of the SK-conductor type and use

adapters at each end of the cord,
since some modern sets have as
many as B active conductors in the
speaker eord. See Fig, 2.
Adapter kits may be made to suit
individual localities. as required.
GASTON BERTRAN

THIRD PRIZE—$5.00

NDUCTIVE LEAD-IN. The lead-
in is often a problem, particularly

Fig. 2, A speaker cord extension for the busy Service

EXPERIMENTERS: Three cash prizes will be awarded for
time- and money-saving ideas.
given for all other published items. Send in your best “kinks"!

.. $10.00
- ... 5.00
.. 5.00

Honorable mention will be

when there is an objection to pierc-
ing the walls or window casements.
A way to avercome this objection
and yet retain full efficiency of set
and antenna is pictured in Fig. 3,
The coils are preferably of the
spiderweb type (“regular’' coils of
solenvid type may be tried, how-
ever) and are wound with about
45 T. of No. 26 enameled wire.
Hang or fasten one e¢oil on each
side of the window, directly opposite
each other. The antenna and
ground go to the outside coil, with
a lightning arrester across the coil
to satisfy regulations. The inside
coil is connected to the set as pie-
tured. Some sets require the stabil-
izing effect of a ground so this is
connected to the Rround post thraugh
a2 2,000 to 5,000 ohm resristor. If
this ground lead is more than 4 ft.
long it should be shielded and the
shield grounded at the lower end.
Where no window is available, try
the stunt directly through the wall.
In this case larger coils would prob-
ably help.
Be sure to properly weatherproof
the “inductive lead-in.”
Warter E.

HONORABLE MENTION

ORTABLE METER MOUNTING.
The lowly tin can may be clevated
to a position of prominence by using
it as a base for mounting a meter.

KEEVER

Figure 4 illustrates the idea.
{""Gresolvent” ¢ans and certain
coffee cans are the hest for this
use.}) A coat of paint will give

appearance.
Josern LEEB

HONORABLE MENTION

TARTING NUTS. A ureat

amount of time is often lost in
starting nuts in “hard to met at’
places, as it ix usually impossible
to use pliers or socket wrenches.
Pracure a long tapered scriher, and
slip the lock washer on it until it
will hold itself. Place the point of
the scriher on the end of the screw
and slide the washer down with a
screwdriver. (See Fig. 5).

The nut may he put in place in
the same manner. In this case,
turn the nut with the screwdriver
until a thread is caught hefore re-
moving the scriber. The nut may
then be tightened hy the more usual
methods,

that “*professional™

Al. ANDERSON

Man is a time saver.

RADIO
CABINET .I
[}

\ 8-WIRE
SOCKET

HOLDING SETS OF ADAPTERS, ——a
MADE UpP as NEEDED

8-WIRE

PLUG \\i‘xkiT

CABLE
SPEAKER PLUG

', SPEAKER

o
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SHORT-CUTS

IN RADIO

CuASSIS
-’ GROUND

Fig. 3. An inductive lead-in.

HONORABLE MENTION

NCREASING SET SENSITIVITY.

Many of the popular 4-tube mid-
wet sets with a single stage of R.F.
are somewhat lacking in selectivity
and sensitivity. and may be im-
proved by the addition of a tuned
antenna stage. The size of the coil
will depend on the set and antenna
used, but as a rule 70 T. of No. 30
D.C.C. wire on a 1% in. form will
he about right when tuned by a
350 mmf. condenser. The coupling
coil consists of 10 ar 15 turns of the
same size wire wound an top of the
other coil. A" and "G" of Fig.
%o to the antenna and xround con-
nections of the set. If the set has
no ground connection, the “"G" post
may be connected to chassis. In
Fig. 6 B, the same ecircuit is shown
with a switch added to cut out the
tuner if desired.

Service Men should find this gad-
®et an excellent demonstrator to aid
in showing the need for moderniz-
ing older sets.

G. H. Bairn
HONORABLE MENTION
IBRATOR-"R" ADJUSTMENTS.

Thiz simple adapter illustrated
in Fig. 7. makes it possible to ad-
just an auto-set vihrator in actual
operation. This saves a great deal
of time and labhor and also produces
a much better joh. It would be
advisahle to make several of these
adapters., for vibrators with dif-
ferent bases, but this is no hard-
ship as the device is so simple and
cheap,

Wn.Lis DENMAN

HONORABLE MENTION

A SIMPLE FIELD SUPPLY.
This device may be used to

(Continued on page 310)
Fig. 4. A portable meter mounting.

OLD MAND-
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Fig. 5, above.

washers.

Starting nuts or
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Fig. 7. VYibrator

adjusting adapter.

7, kot :3
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Fig. 8. A simple field supply.
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Fig. 9, above.

Copper tubing
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Fig. |. The sweep circuit amplifier.

HE SENSITIVITY of the ordinary
Tcathode-ray tube is such that an

appreciable voltage is required to
deflect the beam over a 3 or 4 inch
screen. For instance, the sensitivity of
a well-known make of cathode-ray tube
js such that a potential of 75 V. is
required to deflect the beam either hor-
izontally or vertically a distance of 1
in. Because the output voltage of the
ordinary electrical sweep circuit is very
small, an amplifier is usually used to
step it up. A high-gain linear ampli-
fier suitable for this purpose is shown
in Fig. 1. Terminals A and B connect
to the corresponding ocutput terminals
of the sweep circuit. The output ter-
minals of the amplifier connect to the
proper pair of deflecting plates in the
cathode-ray tube. This amplifier stage
will produce a gain of approximately 40
and the amplification is linear from 20
cycles to 90,000 cycles -+ 10 per cent.
The frequency response is excellent,
mainly because of the use of the com-
bination resistance and inductance

“*Radio Technieal Pubiishing Co.

SWEEP & WOBBLE CIRCUITS
FOR CATHODE-RAY TUBES

Further details concerning the specific use of a cathode-
ray tube for service work are given below.

ALFRED A. GHIRARDI*

load R7, L2, in the plate circuit of the
tube. This same amplifier may be used
to amplify the voltage which is to be
observed in the cathode-ray tube, if this
voltage is small.

WOBBLING THE TEST OSCILLATOR SIGNAL
FOR VISUAL I.F. STAGE ALIGNMENT

Now that we are acquainted with
the construction and operation of the
cathode-ray tube, the sweep circuit and
the amplifier, we are prepared to con-
sider the use of the cathode-ray tube
as a visual resonance curve tracer in
the alignment of the tuned circuits of
I.F. amplifiers. The advantages and
reasons for the use of the cathode-ray
tube in this work have already been
stated. We are interested here merely
in how it is accomplished.

Let us suppose that the response
characteristic of a flat-topped L.F. am-
plifier in a superheterodyne receiver is
to be observed either when checking
over the receiver or when actually
aligning the LF. stages. Ordinarily, a
service test oscillator would be con-
nected to this I.LF. amplifier and its fre-

est link.”
the strongest!

A
Fig. 2, above. Two views of an efficient speaker and a fypical sound car
installation. . 1 tt
Fig. |, below, Two forms of focused' speakers for P.A. work—these are useful £ BEWALS kil
outdoors.

TManufacturer's name on reqauest,

286

quency would be varied over the flat-
top frequency range of the LF. ampli-
fier; the reading of the output meter
connected to the receiver then would
be watched to determine whether the
flat-top characteristic extended over
the proper band of frequencies. If the
characteristic of the circuit was seen
to be below par, adjustments would be
made to align the circuit as nearly as
possible so that it would conform to
the desired characteristic. (In this ca-
thode-ray tube method of checking per-
formance, the cathode-ray tube instead
of the output meter is connected to the
(Continned on page 314)

Fig. 2. A typical form of wobbler.

MAIN I 1 ] 1
TUNING STomal Seede
CONDENSER TEST | UNDER,
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SHAET RESONAMCE
CURVE PATTERN

ON CATHODE
RAY TUBE PEEN

‘/m-up)

—-
MOTOR. SwEEP CIRCULIT

THE CORRECT USE OF
LOUDSPEAKER HORNS

In P.A. work the speakers play the most im-
portant role in the entire set-up.

R. C. REINHARDT*

P.A. SYSTEM is often similized by a chain and de-
scribed by the expression “No better than its weak-

The last link, the reproducer, must be

This final stage of the amplifying system performs the
most difficult task of converting the A.F. electrical im-
pulses to air vibrations or sound pressure variations.

Due to the complexity of electrical, mechanical and
acoustical requirements, and their reaction upon each other,
the design of an efficient and wide-fidelity speaker is not
Therefore, let us assist the reproducer
in every possible manner with the use of either, or both,

a properly designed reflector or (and) bafile.

air.

zleless hose.

The importance of the use of a directional baffle or horn,
as it is generally called, is unfortunately often neglected.
A flat bafle is usually not satisfactory unless its size is
extremely large and even then it does not permit the
gpeaker diaphragm to push against or grip a quantity of
This means that the sound builds up little pressure
and may be compared to water leaving the end of a noz-

A baffle of inexpensive and simple construetion is illus-

trated in Fig. 1A.
gether with a square housing enclosing the loudspeaker

This bafle may be used as shown to-

(Continued on page 314)
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SPECIAL NOTICE

Those qQuestions which are found to rep-
resent the greatest general interest will be
published here, to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a qQuestion and the
appearance of its answer here.) Mark such
inquiries, “For Publication.”

Replies, magazines, etc., cannot be sent
C.0.D. Back issues of RADIO-CRAFT
prior to December, 1932, arc available at
50c per copy; except the following issues:
/29,1, 2,3, 4,6,7,9and 11/°30;: 5, 8 and
9/'31; and 7/°'33, which are out of print.
Succeeding issues are still available at the
regular price of 25¢ per copy.

Inquiries to be answered by mail MUST
be accompanied by 26c (stamps) for each
separate question; answers are subject to
subsequent publication if considered of
exceptional interest.

Furnish sufficient information (in refer-
ence to magazine articles, be sure to men-
tion issue, page, title, author and figure
numbers), and draw a careful diagram
(on separate paper) when needed to ex-
plain your meaning; use only one side of
the paper. List each question. Be SURE
to sign your name AND address.

Enclose only a STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers; or, in connection with
correspondence concerning corrections to
articles, as this information is gratis.

Individual designs can be furnished at
an additional! service charge. The fee may
be secured by addressing the inquiry to the
SPECIAL SERVICE department, and fur-
nishing COMPLETE specifications of de-
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MIDWEST
"TUNING LIGHT" CIRCUIT

(347) Mr. Cy Lestring, Detroit, Mich.

(Q.) In connection with scrvice work T have
come across the diagram of a new Midwest set,
which has a tuning indicator incorporating a
separate tube. This tube seems to operate
without “B” voltage, although I have been as-
sured that the circuit enclosed is correct. Can
you tell me briefly how it operates?

(A.) The circuit as shown in Fir. Q.347A, is
quite correct. The small transformer in the
bulb circuit applies an A.C. potential between
plate and cathode of the 6C5 triode, causing a
flow of current in the tube. The transformer
is wound so that with no siznal coming into the
set. its windings are balanced to allaw the bulb
to operate at full brilliancy. When a carrier is
tuned in, the nerative bias on the 6C5 is in-
creased, through the lead to the diode detector.
the higher bias causing the plate current to
drop. The lower plate drain from the sec-
ondary results in lower current in the primary.
therefore the bulb will glow more weakly. Fig.
Q.348B shows the same idea in simplified form,
the triode being replaced by a simple resistance
in the secondary circuit. Increasing the resist-
ance decreases the load on the transformer, re-
sulting in lower primary current and less light
from the bulb.

In practice the transformer is run very close
to the saturation point. so that the variation in
bulb current and brillianey will be as wreat as
possible, This means that even a weak station
will cause a noticeable variation in the licht.

"YERSATILE CONDENSER TESTER"
(A CORRECTION])

(348) Mr. W. H. Milsap, Houston, Texas.

(Q.) Tn the Aurust, 1935 issue of Radio-Craft,
pare 94, a versatile condenser tester was de-
scribed by Mr. J. R. Williams. I believe this
diagram was incorrect, and would like to have
the proper one if possible.

(A.) The diagram of the condenser tester as
corrected by Mr. Williams, appears herewith.
See Fig. Q.348.

FORESTRY PORTABLE SET

(349) G. K. Landin, Kester. Colo.

(Q.) T have secn the foresters using a small
telephone set which works by radio, Only a very
small aerial is used. Can you give me any in-
formation on such ejuipment. and could it be
home built? (A sending license will be obtained.)

(A.}) The outfit you refer to is probably an
ultra-high frequency set. the diagram of which
is illustrated in Fig. Q.349. This iz very similar
to the so-called transceivers used hy many ama-
teur operators on the S-meter band. A kit is
made for this particular set and similar ones
ean be hought in kit form or already built.

TREASURE LOCATOR

(350) Mr. Joe Wildowi. Tulsa, Okla.

(Q.) 1 have built the treasure locator de-
seribed by Mr. H, L. Berry, in the August. 1935
issue of Radio-Craft, and would like to know
if there are any points that you have heard
from the auther on the building or use of this
apparatus. Are there any improvements that
could be made?

(A.) Mr. Berry writes us as follows: “I men.
tioned 1 1lb. of wire because I find the experi-
menter will need more than one coil of each
kind to complete the instrument.

“A dilference of 1 ohm in the meter. cable,
tube resistance, etc., will change the entire
hook-up and if the constructor has several coils
he may hit on the correct one. by elimination, to
match the balance of the circuit. The diagram
as published is very simple at first glance, and
the would.be builder may have plenty of grief.
I know of no way to overcome this,

{Continued on page 319)
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QUESTIONS
& ANSWERS

P.A.
Conducted by

CHARLES R. SHAW

Here is a new department for the Radio
Dealer, Service Man and Sound Technician
who require general information and help in
P.A. work. This department will furnish
valuable aid for the asking. Address all
questions to  Radio-Craft's Public Address

Forum. Only those questions of general in-
terest will be publishcd and we reserve the
right to publish any of these inquiries and
answers,

SPEAKER CONNECTIONS

(210 Mr. Charles Feldman, Louisville, Ky.

(Q.) How can I use a 8-wire cable for
connecting two widely separated speakers. The
circuit requirements necessitate that the dynamic
speaker fields be connected in series. while the
voice coils are connected in parallel. Both speak-
ers are now wired with a common voice coil and
field conncction for use in another amplifier. I
would like to meet the rejquirements of the above
circuit without changing the present speaker
wiring,

(A.)  The circuit is shown in Fig. Q.21. Tt will
be noted that the voice coils will be at the ficll
potential abave ground. It will therefore be im-
possible to ground either side of the voice coil,
for, if this is done, one of the fields will he
“shorted.”” However, the junction between voice
coil and the ficld coil may he grounded, if nee-
essary, by removing the ground shown.

" REMOTE CONTROL

(221 Mr. George Alta, San Francisco, Calif.

{Q.) I find it necessary to be able to oper-
ate the “ON-OFF™ switch of my P.A. outfit
from two remote points, that is the A.C. must
be *“opened” or “closed” from two separate
switches, and so arranged that either switch
will operate regardless of the setting of the
other switch. Is this possible? If so, please
rublish a circuit for this setup.

(A) The eircuit is shown in Fig. Q.22.
Two single-pole double-throw switches are re-
quired. Either switch will put the amplifier into
operation and shut it off regardless of the set-
ting of the remaining switch.

(Continned on page 319)
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Fig. Q2l, above. Multiple speakers. Fig. © 22,
below. Circuit to control amplifier from two
locations.
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Radio's development is aptly demonstrated by the

two photos here. Above is a view of G. 5. Kemp,

an early assistant of Senatore Marconi, shown with
the latter's first radio transmitter, in 1895!

Below is a confraslimi view, showing part of Mar-
coni's 1935 "floating laboratory’’ equipment, worth
thousands of dollars, aboard his yacht, "Elettra.”

RADIO STUDENT -
REQUIREMENTS

Two ways to success are pointed out by the author: techni-
cal training in an engineering school; and, home study.

J. F. WITKOWSK|*

ADIQO ENGINEERING embraces
R not only the broadcasting of pro-

grams and the transmission of
messages, but many applications of
radio science which are still largely
unfamiliar to all but the expert.

Two courses are open to the young
man who chooses radio engineering as
a career. He can acquire his technical
training by attending an engineering
school at one of the universities, and
then proceed to its application. If this
is impractical, he can seek a beginner’s
position in some branch of the radio
industry and acquire his technical
knowledge along with his practical ex-
perience, by study in spare time.
Whichever course is chosen, hard and
persevering study will be required, for
the technical problems involved are so
complex that real success can come only
to the thoroughly trained man.

The possibilities of television are

*Princlpal. Nelool of Radio, International (“orrespond
enve ® hools.

rapidly becoming better understood and
the day when a television set can be
installed in the home seems to be not
far distant.

Radio beacons are guiding the avia-
tor by night. Research is turning to
the radio tube to provide constant in-

.dication of a plane’s altitude above the

earth and of its approach to a moun-
tain side or another plane. The tube
(Continued on page 317)

The yacht "Elettra”"—the scene of Marconi's recent
axperiments in ultra:-high frequency transmission.

AN EASILY-BUILT
UNIVERSAL BRIDGE

The Wheatstone bridge, one of the oldest electrical instru-
ments, has many A.C. and D.C. applications in radio.

HUBERT L. SHORTT*

ITH THE introduction of more
Wand more complicated all-wave

receivers, phonograph-radio
combinations and P.A. amplifiers, the
accurate measurement of resistors and
condensers is becoming increasingly
important from the standpoint of the
Service Man. For instance, in A.V.C.
circuits, where the time action is a
function of resistance and capacity, re-
placements of defective units cannot be
made with confidence unless the true
value of the new part is definitely
known. In certain amplifiers using

*¢lhief Engr. Wholesale Radio Service t'o.. Ine.

The rear of the panel of the bridge unit.

phase inveriing circuits to produce
push-pull action without the use of
transformers, a critical grid resistor
must be just right or the awmplifier
sounds peculiar.

Manufacturing tolerances being what
they are, the labels on resistors and
condensers cannot always be trusted,
and if they should be missing altogeth-
er, or if the color bands are charred
or faded, the Service Man is just out
of luck unless he owns a bridge of
some sort.

The usual small “volt-ohm-meter,”
consisting of a milliammeter in series
with a local battery and a zero-adjust-
ing resistor, is all right for casual
measurements of resistors of medium
value, but is admittedly unsatisfactory
for either very low or very high values.
It is of no value at all for condenser
mceasurement.

To meet these new service conditions,
Mr. Gerard Kelly, working in the writ-
er’s laboratory, has developed a com-
pact. reliable wniversal “Wheatstone

RADIO-CRAFT

www.americanradiohistorv.com

bridge” that accurately measures re-
sistance from .01-ohm to 1 meg., and
capacity from 100 mmf. to 100 mnf.
Now the Wheatstone bridge is one of
the classical instruments of the elec-
trical art and has been known for more
than sixty years, but in its laboratory
form (as most Service Men remember
it from their high-school days) it is a
rather unwieldy device and involves
mathematical computations for which
(Continued on. page 317)

The circuit of the A.C. bridge, with values.

VOLTAGE
SOURCE

GALVANOWMETER
P R

4

- LOHM

10 OHMS READ
9 & |
100 OHMS - A
1.000 Oums

II'\_
TEXTERNAL & X" [
*~ STANDARD (UNKNOWN UNIT)

for NOVEMBER, 1935


www.americanradiohistory.com

TUMING,
LOHDENSE B
-

A 3-tube short-wave set which gives
loudspeaker results. (832)

Small ajrcraft transmitter,

(834)

"DESK-TYPE
CRYSTAL
MIKE *

No mounting is required for the desk
microphone above. (835)

——— - ——

Below, short-wave superheterodyne
available in kit or finished. ({834)

Name and address of any manufacturer will be sent on roccip; of a

RADIO-CRAFT

for . NOVEMBER,

THE LATEST
RADIO EQUIPMENT

ik A

T e B0

"Suppressor” spark plug. (837)

SHORT-WAVE RECEIVER
(832)

(Eilen Radio Labs.)

USIN(; only 3 tubes, but giving

results equivalent to 5, this
new outfit is complete except
for the speaker. Sold in kit form:
matching speaker in separate case
is available. Some features are:
illuminated airplane dial, smooth
regeneration control, band spread,
large power output. Plug-in coils
are used for simplicity and effi-
cieney.

HANDY SET HOLDER
(833)

ERVICE MEN will be interested

in this new development. The
2 main frames may be separated
to accommodate any chassis up to
30 ins. in length (C). Hooks, B,
hold the chassis on the arms, A.
Knobs, D, allow the set to be
turned to any convenient angle.
Prevents damasge to tubes, tuning
condensers, dials. wiring, ete.

SMALL AIRCRAFT
TRANSMITTER
(834)

HIS COMPANION unit to item

No. 747, Aug., '35 Radio-Craft
weighs only 11 pounds, and can
be used for voice, tone or C.W.
transmission, Two frequencies
are available; output, 5 W. on
modulated signals, and 15 W. on
C.W. Measures 8%x6%x9% ina.
high.

DESK MICROPHONE
(835)

O MOUNTING is required for

this crystal microphone, since
it rests directly on the table in
front of the speaker. Four sound
cells are connected in series-par-
allel for the element. Output level
is —74 db.: frequency curve is
flat to 6,000 cycles. rising alightly
after that.

SHORT-WAVE SUPER-
HETERODYNE
(836)

LUG-IN coils are used for high.
est efficiency in this self-con-

tained 7-tube A.C. set. A beat-
frequency oscillator is built.in.
Range, 14 to 185 meters. Incor-

porates high-gain LF. transform-
ers; second-detector is of high-

1935

Space-saving insulated resistor. (838)

sensitivity type: output utilizes
a 2A5 tube. Sold in either kit
form or completely assembled.

SPARK PLUG
(837)

COMBINED spark plug. and

car-radio  noise suppressor.
The feature is that resistor D is
easily removable for replacement.
Item A is a universal cap; stud R
and spring C make resistor accessi-
ble; E is the center electrode. This
spark plug is made in types to fit
all cars; its use simplifies car-radio
installation and service.

INSULATED RESISTOR
(838)

{International Resistance Co.)
MALL size is the feature of
these units (shown in com-

parison with a pen nib). yet they

retain all the advantages of the
metallized type. Made in two
sizes, ' (illustrated) and 1 watt.

The markings are both color-coded

and printed, in standard values.

Leads are tinned.

ALL-WAVE SET
(839)
HIS new set uses the now com-
mon metal or metal-glass tubes

in an A.C. circuit, The wave cov-
erage is continuous from 22.5 me.

to 640 ke.. in 3 bands. A special
switch with visual indication is
used. Incorporates full A.V.C.:

coils impregnated for tropical uge:
and, tone control. A type 6F6 tube
provides an output of 4 W, Note
the unusual cabinet style.

SLIDE RULE
(840)

(Tavella Sales Co.)

LTHOUGH only 2% ins. in dia.,

this washable, white celluloid
slide rule gives results somewhat
more accurate than the usual 10
in. straight rule; is supplied with
a durable case. All usual scales
are provided.,

PORTABLE SOUND QUTFIT
(841)

OUSED in 2 neat cases this
complete sound outfit affords
efficient operation and fine quality.
It can be used for the reproduc-
tion of any standard type or speed
record, or it can be used as the
(Continued on page 315)

www americanradiohistorv com

An all-wave set incorporating the
metal tubes. {839)

Midget circular slide.rule. (840)

Portable sound outfit. (841)

18 LAF,
200V
{ELECTRILY TIC)

The newest in small electrolytic con-
densers is illustrated. (842)

———— o)

A test speaker for use with any set or
output tubes. {843)

ulf—a‘d.drosnd, stamped envelope. Kindly give (number) in above description of device.
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149 Radio Service Data Sheet

HOWARD MODEL G-26, AND "AIRPLANE 4" MODEL AA25 A.C.-D.C. AND BATTERY T.R.F. SET
- {lluminated airplane dial; large dynamic speaker; highly-finished cabinet; A.C.-D.C. operation.)

e ]

DET 250
6C6 MMF)

al

cr ol
25-vp| s

35.000 OHMS *

MEG
]J_ l"' )
FIELD

o =l
=
- Top YIEW L

NOTES —
1' 4 ALL CASES OF § AND 32VOLY

Four of the newest-type plass tubes are

A . ~ 1 . o A OVERATION, REPLACE THE 41 TUBE
used in this compact set. The T.R.F. circuit :"“‘ EVOLT USE, FOR 32 VOLT USE i " WITH A TYPE 41 TUBE.
is designed for the utmost gain from the | 31 S11FY NS LR oHM "' 206405 Osa3 PRANLIEIS N
tubes available, and is very efficient. The | 3+ a+ 3+ A+.B= e P A\ ANarA o (Ll o
A . ine + A=, B= 4 - .
airplanc-type dial (model AA2S set) in- | 3! 17 T e
cludes two standard pilot lamps, across

which is wired a limiting resistor. (Placing

the tuning dial directly in the ¢center of
the reproducer tends to improve tone qual-
ity by reducing the amount of highs in the
reproduction.)

ATWATER KENT MODEL 4649 ALL-WAVE 9 METAL TUBE SUPERHET. SET
(Range, 540 to 18,000 ke.; 6.6 W. power output; selectivity control combined with

For battery “A” use, on either 6 or 32
volts, there is & socket at the rear of the
chassis. The circuit drawing shows the plug
connections needed for proper operation on

either of these voltages.

The placement of the tubes on the chassis
is shown on the sketch at the bottom of the
circuit drawing.

fidelity control; shadow tuning.}

The airplane dial of this set chanxes il-
lumination as the bands are shifted. DBoth
halves are lighted on the broadeast band, the
upper half on the S.-W. band, and the lower
half on the police band. The tuning ratio is
60-to-1 on the high position.

The selectivity control makes possible true
high-fidelity when in the low selectivity po-
sition. 1n addition, a 4-position tone contral
is used. Correct tuning is shown by observ-
ing the shadow tuning meter, which is oper-
ated by the plate current of V2 and V3.

The sct draws 120 W, from the line, The
range switch has 3 sections, each of which
changes 3 separate ecireuits.

The following table gives voltage readings:

Tube Cath. C.-G. S.-G. Plate
No. Volts  Volts Volts Volts
Vi 3 3 90 250
vas 3 3 (] 250
Vi3 2 2 90 250
V4 5 5 80 260
V5 2 —_ — —
Vvé 4 —_ —_ 100
V7 15 15 230 230
V8 15 15 230 230
V9 365 —_ —_

*Anode grid, 215 V.
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WHAT IS
THE FUTURE OF
RADIO SERVICING?

The man engaged in service work can look
forward to greater prosperity, if he will but
train himself o meet forthcoming demands.

F. L. SPRAYBERRY ¥

radio industry today should con-
sider himself fortunate.

Probably no industry in the world
holds such tremendous and immediate
possibilities for sudden growth. For
instance, not only is the alert Service
Man enjoying good business today, but
forthcoming developments are such
that he will almost surely share in
new and greater prosperity on the not
far distant morrow. Short-wave de-
velopments are coming thick and fast.
Facsimilie broadcasting with all its
vast potentialities for the advertising
and publishing trades as well as for
home reception is far nearer to being
a popular reality than many now imag-
ine. Magazines and newspapers are
full of talk about television, coaxial
cables and the like. Power amplifica-
tion, theatrical sound work, aviation

THE MAN who is engaged in the

and army radio,
etc., are becom-
ing increasingly
important and
bringing new op-
portunities for
those qualified to
handle it. Metal
tubes, new cir-
cuits and unique new models in home
radio receivers, which are being offered
this Fall, will mean that there will soon
be several million new sets in Ameri-
can homes which, sooner or later, will
require efficient attention by skilled
Service Men.

Broadcasting developments also fa-
vor a big increase in popular radio
interest. Next year’s presidential cam-
paign alone will create listener inter-
est to the extent of hundreds of thou-
sands of dollars worth of additional

Two views of Joe Kiss's "'drive in" auto radio shop in New York City.

work for Service Men.
So much (Continued on page 319)

*sprayberry’s Practical Mechanies of Radlo Nervlce,

Mr. Abbott's novel shop-front follows an A.K, "Tune-O-Matic" design,

S STATED in our October issue, the response to Radio
A Craft's “Ideal Radio Service Shop” contest was so
tremendous as to render it utterly impossible for
the judges to complete a careful check of all the entries,
in time for the November issue; also, since sufficient time
must elapse to permit entries to be received from remote
points it was necessary to schedule announcement of the
winners for publication in the forthcoming December num-
ber. As mentioned (July Radia-Craft), the prizes are:
First Prize—RCA No. 9545 portable cathode-ray oscillo-
scope. Value, $84.50.
Second Prize—Weston model 663 volt-ohmmeter and
carrying case. Value, $48.75.
Third Prize—IHickok model OS 7 all-wave service oscil-

RADIO-CRAFT for NOVEMBER, 1935

RADIO-CRAFT'S
"IDEAL RADIO

SERVICE SHOP"
CONTEST

"'As we go to press letters continue to pour

into RADIO-CRAFT from all over the world
in connection with this $400 contest. Radio
men from South Africa seem just as anxious
to get an oscilloscope as are service techni-
cians in the States. The December jssue

will tell the story of who won the prize!"
Signed, JACK GRAND, DIRECTOR

lator. Value $48.00.

Fourth Prize—Supreme model 333 deluxe set analyzer;
or, optionally, Supreme model 85 tube checker (in either
counter or portable model). Value, $39.95.

Fifth Prize—Clough-Brengle model UC portable vacuum
tube voltmeter. Value, $34.80.

Sixth Prize—Triplett No. 1200 multimeter and No. 1220
free-reference-point tester. Value, $34.67.

Special Prize—Six Consolidated Official Radio Service
Manuals. Value, $17.50 (each). (Except for the manuals,
above are nct values; in several instances list prices are
considerably higher.)

The most interesting contribution was received from
Mr. Lawcence Abbott, and while the letter did not make
the grade as a contest winner it (Continwed on page 318)
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Radio Service Data Sheet ..

150

&
S

Above, Model 1362 Ferrodyne, front view.

The model 1362 set (illustrated), which
has the type R-136 chassis, has a new-style
cabinet. Three. wave bands are available.
The set is designed to get the most out of
the new metal tubes, and the so-called Ferro-
dyne chassis is used, this chassis having been
designed only for use with the metal tubes.
It iz used in several receiver models (Nos.
1361 to 1369), which include all cabinet types.

“—s_ G.-GRID
. HEATER
K> CATHODE

P.- PLATE
S.» SHELL

{Receiver models 136! to 1369; temporary diagram.
control; AVC; dua! line filter; 8-in. dynamic

~ SOCKET
REAR OF CHASSIS

0.G.+ OSCILLATOR GRID
0.9.: OSCILLATOR PLATE

5.G - SCREEN GRID
Sup. - SUPPRESSOR GrID

NOTE —6FG GRID BIAS - 16.5V MEASURED AT YOLTAGE DIVIDER IN (8-) LEAD.

Above, left, are the actual voltages at the sockets o

The following table gives numbers of the
various trimmers. as they are designated

on the chassis photograph:

1. 1st LF. transformer trimmers

2. 2nd LF. transformer trimmers

3. Broadcast oscillator shunt trimmer
4. Broadcast detector shunt trimmer

5. Broadcast antenna shunt trimmer

6. Broadcast oscillator series padder
7. Band No. 2 oscillator shunt trimmer
8. Band No. 2 detector shunt trimmer
9, Band No. 2 antenns shunt trimmer
10. Band No. 3 oscillator shunt trimmer
11. Band No. 3 detector shunt trimmer
12, Band No. 8 antenna shunt trimmer

The use of a doublet-type antenna with
this set i highly recommended. This may
consist of a 41 ft. lensth of wire split in the
center by an insulator, and provided with
two twisted wires as a lead-in. No special
kit is required. An ordinary antenna will,
however, give very satisfactory results, espe-
cially on the broadcast band.

The dual line filter is deiigned to remove
any noise that may come in over the power

VOLTAGES ~
BOTTOM VIEW

VOLTAGES MEASURED BETWEEN
SOCKET TERMINALS AND CHASSIS
LINE VOLTAGE - 115V.
RANGE Sw. IN BROAOCAST POSITION.

STEWART-WARNER "FERRODYNE" CHASSIS MODEL R-13677 METALf TUBE:.;ALL-WAVE SUPERHET.

All.wave operation; all metal iubes.:’ multi-color, 2-speed airplane dial; tone
loudspeaker; . sutomatic station register; ‘doublet antenna provision.)

L svac _d

Oy il 2}

Numbers correspond to those in table at left.

line and is very efficient for this purpose.

The 2-speed station selector is ball-bearing,
gear driven, and provides accurate control
of station selection. Automatic station regis-
ter permits the operator to instantly tune in
the station desired to perfect resonance.
Metal tubes must be used in this set, as it
was not designed for glass tubes.

METAL

L

f the set as viewed from the bottom. This table also will give location of the various tubes on
the chassis. Right, photo of chassis. Below, actual circuit diagram,

4 s CHASSIS W - EXTERNAL GROWND  (omiacy
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Wholesale Radio Service Co., Inc. e
100 Sixth Ave., New York, N.Y.

Please rush FREE copy of your new

I 1936 Catalog No. §9.

wHOLEsALE RADIOSERVICE(: e

NEW YORK NY.
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EXPERIENCED MEN

et thhe Big Radio Jol

S. Q. NOEL

PRES. FIRST NATIONAL TELEVISION, INC

“Every qualified man I traio puts in acwual
hours at my 1,000 Wart Commercial Radio
Station! When you bave completed my train-
ing course, you are a tested radio and television
expert—ready 10 step into the BIG PAY class!
You have bad actual experience behind you in
geouine radio broadcasting work which gives
you preference in any radio job. The hours you
spend io my ultra.modern, "Hi-Fidelity™ com
mercial station WOXBY and my licensed tele:
vision experiment station W9XAL mean dollars
to you. Never before have you been offered so
great an opportunity! Tune in on “Hi-Fidelity™”
Station WIXBY —1530 kilocycles.

Get your liconie wlhilp learrming

A government operator’s license 1s a pass.
port to a real job with a future! My stu.
dents qualify for their licenses and ger cer-
tified service records while learning. FREE
employment service for life on graduation
No previous experience nceded.  Write
today and let me point the way to the
highest-pay radio jobs!”

$. Q. Noel, Pres. First National Television, Ine.
{Training Division)
Dept. CC-11, Power and Light Bldg.,
Kansss City. Mo.
Without obligetion. send me postpaid FREE
IMustrated Folder telling about new opportunities
in radio and telesision. 1 am 17 Years or older.

Name. Age.

Addreas

YOUR MONEY'S

Built in the world's largest ¢on-
T————— denser plant devoted exclusively to
~—————— the manufacture of condensers,
e you are assured of the best that

e
/ money can buy when you demand

C-D electrolytic, paper, oil and

%};.

<. mica condensers.

Unconditions] gusrintee BKssures
you absolute satlfactionm.

Write for descriptive cata-
-;_. log No. 128 today.

M E
BI-DIMENSIONAL
HIGH GAIN 2-CHANNEL
HIGH FIDELITY

AMPLIFIERS

WITH 4 CHANNEL MIXERS for any type of
microphone, phono, ete. with 50, 6A6. 6B5 or
6A3 output tubes of 12-15-20-25-40-50 watts
output, Special priees with Rela G-12 eoncert
dynamie speaker, crystal mikes and pickups.

COLUMBIA SOUND COMPANY, Inc.

135-R Liberty St., New York, N. Y.

NOISE-REDUCING TWINS

LYNCH HI-FI LYNCH

ASSEMBLED ALL.
WAVE ANTENNA FILTERADIO
Culs out ohx:ﬂion;lhlf

1§ ready to hang, E

aves 0% of installa- l_-un-.: inu‘: he ligh
t time, ine. Essy to in.
A‘?-';lum. re- S .75 stall. simple W0 35..0
rulie, adjust List

N yeour dealér

cannsl sappy
you, arder
rect, o wrlE
fow Toldwr,

List

=. Lymch, Ine., TIT Fislten &b, N.

.
1D MEE HOISE-REDUCING AERIALS
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RADIO-CRAFT

JOSEPH CALCATERRA

The literature listed in this department con-
tains a wealth of very useful information.

A special arrangement hetween RADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits bulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.

2, HAMMARLUND 1935 CaTaloc. Contains 12
pages of specifieations, illustrations and prices
on the new line of Hammarlund variable. mid-
wet, band-spread and adjustable eondensers;
trimming and padding eondensers; R.F. and L.F.
transformers, coils and coil forms; sockets,
shields, chokes and miseellaneous parts for ultra-
short-wave, short-wave and broadeast operation.

3. How 10 GET A HAMMARLUND 1935 SHORT-
WAVE MANUAL, A circular containing a list of
contents and description of the new 16-page
Hammarlund Shorl-Wave Manual, which eon-
tains construetion details. wiring diagrams, and
list of parts of 12 of the most popular short-
wave receivers of the year.

4. Tue ""COoMET FPRrRo” SHORT-WAVE SUFER-
HETERODYNES.  Describes the outstanding fea-
tures of the standard and erystal-type Hammar-
lund “Comet Pro” short-wave superheterodynes
designed to meet the exacting demands of pro-
fessional operators and advanced amateurs for
a 15 to 250 meter code and phone receiver, but
which can be adapted by anyone for laboratory,
newspaper, police, airport and steamship use.

6. ELECTRAD 1935 VoLumE CONTROL AND ReE-
SISTOR CATALoc. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols. Truvolt adiustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
age dividers, precision wire-wound non inductive
resistors, center-tapped filament resistors, high-
quality attentuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

25. LyNcH NoiSE-REDUCING ANTENNA Sys-
TEMs. Complete descriptions and instruetions
jssued by Arthur H. Lynch. Ine.. for making all
kinds of antennas for broadeast and short-wave
reception, with a special supplement covering
Ham Antenna Design for transmitting as well
as receciving all the amateur bands. including
the ultra-high frequencies.

26. LYNCH AuTo RaADio ANTENNAS. FILTERS
AND Notsk SUPPRESSORS. This folder describes
a complete line of Lynch antennas. filters and
ignition noise suppressors designed for auto
radio installations. The antenna system is of
the under-the-car type for easy installation. It
includes data on Hi-Gain matched-impedance
transmission lines which make the under-car an-
tenna highly desirable for use with the new
“Turret-top’’ cars.

28, LYNCH SuPER-FILTASTATS FOoR AUTo Rapnio
INSTALLATIONS. Deseribes and illustrates, with
instructions for using, the new Lynch Super-
Filtastats which do away with the need for sup-
pressors in auto-radio installations, giving bet-
ter performance in operation for both the ecar
and radio set.

57. Rismox MicrRorHoNES AND How To Usk
TiteM. Deseribes the prineiples and operating
characteristies of the Amperite velocity miero-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

62. SPRAYBERRY VOLTAGE TaArLEs. A folder
and sample pages giving details of a new 300-
page book, containing 1,500 *'Voltage Tables"
covering receivers manufactured from 927 to
date, published by Frank L. Sprayberry to
simplify radio servieing.

64. SurreMe No. 385 AuroMaTic TESTER. A
technical bulletin giving details. ecircuits and
features covering this new Supreme develop-
ment designed to simplify radio servicing. In
addition to the popular features of Supreme
analyzers and tube testers it contains many
direct-reading features which eliminate guess-
work or hecessity of referring to charts or
tables.

67. PRACTICAL MECHANICS oF Rapio SERVICE,
Information, including cost, features and outline
of lessons of the Frank 1. Sprayberry course in
Radio Servieing, and list of Sprayberry Data
Sheets for modernizing old radio equipment.

Pleage Say That You Saw It in RaDIO-CRAFT
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TECHNICIANS' DATA SERVICE

DIRECTOR

Radio-Craft Technicians’
99 Hudaon Street,
New York City, N.Y.

Data Service

RC-1135

Please send to me. without charge or
obligation, the catalog, booklets. ete.
the numbers of which I have circled be-
low.

2 3 4 h 25 26 28

57 62 64 67 72 74 ™

6 T
My radio connection is checked below:

) Service Man operating own business.
)} Service Man for manufacturer.
) Service Man for jobber.
) Service Man for dealer.
} Service Man for servicing company.
) Dealer.

) Jobber.

) Experimenter.

) Professional Set Builder,
) Amateur Set Builder.

) Licensed Amateur.

) Station Operator.

)} Radio Engineer.

) Laboratory Technician.

) Public Address Worker.

) Manufacturer's Executive.
) Student.

)

o o~ — .~ .~

—

am a:
)

( Subseriber  (

) Newsstand reader

I buy approximately............
material a month.

ceeeeeeen0f  TAdIO
(Please answer with-
out exaggeration or not at all)

Name

Address

City State.
(Please print name and address)

Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.

72. HALLICRAFTERS' SKYRIDER SHORT-WAVE RE-
¢EIVERS. Deseription of the Skyrider tuned R.F.
and Super Skyrider superheterodyne short-wave
receivers designed and built by Hallierafters.
Inc. Features: range of 13 to 200 meters (with
broadeast or 10-meter band optional). auto-
matic wave.change switeh, econtinuous band-
spread, built-in monitor, speaker and power
supply (or batteries), high-fidelity audio. and
other refinements.

74. SPRAGUE 1935 ELECTROLYTIC AND Parer
CoNDENSER CaTALos. Gives specifications, with
list and net prices on a complete line of wet and
dry electrolytic. and paper condensers made by
the Sprague I'roducts Co. for radio Service Men,
set builders, experimenters and engineers. In-
formation on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing receivers, is included.

76. SPrAGUE Ter-U-How ConNDENSER GUIDE.
A valuable chart, compiled by the Sprague Prod-
ucts Co. which tells the proper types. capacity
values and voltages of condensers required im
the various cireuits of radio receivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on condenser
ealeulations.

76. Facrs You Stiouts KNow Amour Con-
DENSERS. A folder, prepared by the Sprague
Products Co., which explains the importance of
various characteristics of condensers, such as
power-factor, leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in operation.

(Continued on page 305)
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AN IMPROVED RADIO-CON-
TROLLED SAILBOAT i [l I)CI)'S lo K—/\/'()II//

(Continued from page 266)

from the transmitter, picked up by the ship’s a
antcnn?. produces an AF‘ hcat-.nole in the ThIS NEw Ioo-Page
oseillating detector. This is amplified by two 1
transformer-coupled tubes, the second of which
acts also as a rectifier for the signal because it VOLUME CONTROL GUIDE
is hiased to plate-current cut-off by about 9 V. 0 P
of "C” battery. Thus, when a signal comes lees Essentlal Facts on
through, the plate current of the last tube rises V I
from zero to a few milliamperes and operates
the sensitive relay. otume ContrOI Replacement

This relay which trips on about 1 ma. was .
made by winding 2 coils of 12,000 turns each LECTRAD has
with No. 36 enameled wire and slipping them

gone to great
: trouble and expense in compiling
this handy, 6%” x 9%”, Volume Con

over a U-shaped core made from transformer

laminations, The armature is a piece of soft trol Guide. It is an invaluable addi-

iron 2x%x1/16-in. with a vertical bearing at one tion to the busy service man's kit. \
end. It is counterweighted with a lump of lead Contains a complete alphabetical list

and is mounted in the boat so that the tip of of receiver models for which Electrad

the arm moves fore and aft to minimize effects standard or special replacement controls are made. Includes name
of rocking and rolling of the ship which might of receiver manufacturer, model number, catalog number of proper
tend to close the contacts. The receiver is built ; Electrad replacement control, resistance value and list price—facts

on a 5x6-in. bakelite panel with the transformers | you must have to make a quick, intelligent, satisfactory volume con-
and “C” batteries mounted below to keep the trol replacement.
center of gravity as low as possible. It rests on

the bottom of the boat near the bow and is held . How to Obf .
in" posits ndi ain YOUR COPY FREE
in position by 6 binding posts fastened to the
sides of the }l,)oat which also make the 6 con- \ ;[’;1: :n‘:yt I?iv;h:scg:;d‘.’rl""mbi“:j Rene{lal free( distribution. But
jons i i 11 you send us t i -

necum::. to th’e’ :;tergnoa!' ﬁ:c_l:;-_‘mﬂ;k;j_AgiT' cification and resialance)ytorn from an; ‘:\ael:v-ll;‘:):‘ l*s:ﬁoc’é;:g (33':--
GND, “B+45, +90, +2," an in Fig. bon Volume Control carton, together with your business letter-
1B. Thus the set may be quickly removed from head or business card. Address Dept. RC-11
the boat through a 5x6-in. hatch for servicing. 7

The trimmer condenser C2 is used to initially

tune the receiver to the transmitter and is also R 5 ' S . 3

useful in adjusting the receiver to maximum esis r

sensitivity. To do this a milliammeter is plugred 0‘ PeClalleS
Featuring.

into the home-made jack J1 to indicate plate or

relay current,. apd with. the trans.mitter on, C2 i QU'ET CARBON VOLUME

o iaire The cois L1 and L3 are wound Ll LML g L CONTROLS

on tube-base forms..thed.tickler L2 beir;:zl mount;d ELE CTRAD v”‘REOUS RES'STORS

(::ris:(;’ews so that its distance from may be mE. TRUVOLT RESISTORS
POWER RHEOSTATS

The 9-V. “C” bias for the last tube is ob-
tained from six small flashlight batteries which
are taped to the underside of the receiver, The
“B" supply consists of two portable 45-V. bat- e SEC N =
teries and the '‘A" supply is taken from a 6-V,
storare battery (identical with the one used in
the transmitter) through the resistor. R2, which
drops the voltage to slightly over 2 V. A
switch, Sw.2, is mounted on the deck of the boat
to enable the entire controlling mechanism to
be turned on or off. Also built into the deck
is a pushbutton. Sw.l, which closes the same
circuit as the sensitive relay does, and which
was found very useful for checking operation
of the selector and machinery when the hatches
were closed.  Switech Sw.3 is merely used to
prevent operation of the selector while tuning
the recciver,

THE SELECTOR

The selector may well be callel the heart of
the control system and is perhaps the most
difficult picce of apparatus to construct. As
seen in g, 2. there are two moving contactors
or wipers which advance together one step at a
time alongz two rows of contacts. These wipers
are attached to a ratchet gear that is actuated
by the selector magnet so the motion is along
the arc of a circle (shown as a straight line in
Fis. 1B for simplieity). By tracing the wiring
in the right-hand part of Fig. 1B (remember-
ingg that the motor will not operate through the
high-resistance path of a lamp). it will be found
that the motor operates, through the contaet 8,
in one direetion when the wipers are at posi-
tions 1 and 3, and in the reverse direction at
positions 2 and 4. In positions 1 and 2, the

wenr-xhift magnet M1 is in series with the motor OXFORD RADIO coRP-

and so it closes causing the rudder gears ta Dept. C, 350 W. Huron St., Chicago

operate. In positions 3 and“fhi::e v;l::jn:tp hilj ”t‘![p ’-[0 BY 50 ””0 J”” 0 [MENT
e —

WE'VE GOT SOMETHING HERE! You simply haven't
heard modern radio or public address until you've heard
it from the new OXFORD CHROMAVOX SPEAKERS.
They give you VOLUME with remarkable purity of
tone, and 2 BALANCED FIDELITY, reproducing high.
est overtones of the piccolo as well as the lowest
pedal notes of the organ, Surpass the most exacting
engineering requirements—and they're sturdy units
that stand hard service, Investigate,

Ask your jobber or write us for full information.,

closes, operating the Rears
unwind the strings attached to the sails. Posi- |
tions 5 and 6 may be used for any other con-
trols which may be desired such as an auxiliary
propeller, or lights, or a horn, ete.

The contact S which completes the return
circuit from the wipers to the negative side of
the battery is open while the wipers are ad- = mz""w :Tﬂ&'{:ze"{ﬁlﬁg’; ?‘;\’o‘;uu:rp&w * with all the ten original spe-
vancing, but closes if a pause of more than | | 2 \ C and D. C. kenerators and motors v:l{’;t::il:::;v? 3"3,,':'63“,‘5’& "f‘f,ﬁ

14-second is made at any position. Thus the 3 e power, light, weldlng, and radlo operatlon. Create new generators adapiable
wipers are dead while they are sliding over the | |8 for home, automobiles, or Lrucks. They can be driven b{‘ fan beit, wind or |

4 water. This book, with complete Lljustrations, tells you
contacts, a fact which not only prevents actuat- jnomh‘al!y these changes can be made. Also lnslruct);ons for rewinding auto

ow easily and eco-

armatures, 250 definitions of electrical terms, ote, Alrea o
dorzed by thousands. Price $1.00 postpald dy] veefjianales,
AUTO POWER Dupt. C 414 S. Hoyne Ave. Chicago

ing some machinery on the way to a higher posi-
(Continued on page 296)
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"YOUR NEW BOOK

SUREFILLS THEBILL”

THERE'S NO CHARGE
.. SEND FOR YOUR
FREE COPY TODAY

@® Send for your free copy of Sylvania's

New Volume of Service Hints ., ..
Service Men All Over the Country Tell
Us They Wouldn't Be Without It . ...
Short Cut Solutions and Inside Dope on
Everyday Problems.

New ways to solve everyday problems
. hundreds of short cuts that practical
service men have discovered for them-
selves ., . get these up-to-date tips in
Sylvania’s new Velume of Service Hints!

You may have helped write this book
.. .. hundreds of successful service men
did . . . sent in their solutions of tough
problems . . . and Sylvania compiled them
all in this Free booklet that’s yours for
the asking. It will pav vou to send for it
because it may save you hours of trouhle
shooting on some hard to crack job.

Don't wait. Mail the coupon below for

yvour copy of Volume 2 of Sylvania SERV-
1CE HINTS today. The up-to-the-minute
tips contained in it will put you in line
for jobs you didn't know you could do!
Clip the coupon now and your copy of
Sylvania SERVICE HINTS will be mailed
to you in a few days.
Hygrade Sylvania Corporation. Makers of Syl-
vania Radioc Tubes and Hygrade Lamps.
Factories at Emporium, Pa., Salem, Mass., and
St. Mary's. Pa.

SYLVANIA

THE SET-TESTED RADIO TUBE

m——————

Hygrade Sylvania Cerporation.
Emporium, Pa. |
Please send me free, without obliration, Volume 2 of l
Hylvanla's “"Service Hints.”

Experimenter (J Amatesr (O Call l
Serviceman [ Empl

1
|
1
|
| Independent O |
|
|
|
|
|

Member Service Organization
NAME
ANDRESS
CITY.
NAME OF JOBRER
| ADDRESS . .,

S8TATR

RADIO-

IMPROVED RADIO CON-
TROLLED SAILBOAT

(Continued from page 295)

AN

tion, but also eliminates sparking and consequent
pitting of the contact points. Once this contact
has closed, the next throw of the selector arm
sends the wipers back to the starting position
and at the same time opens contact S.

When the selector magnets are energized they
attract the armature, pushing the arm A for-
ward from the position shown in Fig. 2, so that
the "finger” E engages with the ratchet R and
advances the wipers W to the first position.
At the same time the air dash-pot V is pushed
in slightly because of the arm X striking the
washer Z attached to the dash-pot. Now if the
magnets are de-energized the spring K causes
the arm X to spring back. but due to the washer
Y attached to the dash-pot this return motion
is slowed down so that the arm A slowly re-
tracts. Just before the contact S (which also
acts as back-stop) closes, a small projection on
the edge of arm A falls into a notch of the
end of the lever L. Then contact S cloges,
allowing current to flow through the wipers and
the external circuit connected to position 1.

The next time the magnets are energized the

finker E is prevented from engaging with
ratchet R because as arm A advances it also
has to move to the right a little since it is

hooked to the end of lever L which turns in
an arc. Thus the short branch of the arm
strikes the ‘““tail” end of paw! T, releasing the
ratchet and allowing the wipers to snap back
to the zero position. At the same time the tip
of the longer branch strikes the vertical slanting
stop F' and is forced sharply to the right heneath
guide D, allowing lever L to become unhooked
and to snap back to its original position, agZainst
the stop G.

Now when the armature is released, arm A
slowly returns and would again become hooked
to lever L if it were not for the fact that a
thin, flat spring M became engaged in a notch
I when the tip of the arm A was against the
stop F, preventing the arm {rom returning too
far. This spring must be stiff enough s0 as
not to buckle when resisting the backward
motion of the arm A, but flexible enough to
allow the arm to move to the left so that the
finger K may engage with the ratchet on the
next impulse. The normal position of this
spring, which is assumed while the wipers are
advancin®, is shown dotted.

If it ia desired to reach position 2, it is only
necessary to give the selector two impulses in
quick succession 80 that there is not sufficient
time between them to allow arm A to become
hooked to the lever L. This time may be varied
by adjusting the spring K and the distance
between washers Y and Z. Similarly any other
position may be reached by giving the correct
number of "impulses and after a pause of about
one-half second at any position, the next im-
pulse will send the wipers back to the neutral
position,

SELECTOR CONSTRUCTION

The selector magnets and armature are taken
from a 20-ohm teleFraph sounder tofether with
the sounder arm and i{ts bearings. These are
attached to the lower part of a right-angled
piece of aluminum, B, 2 ins. wide as shown in
Fig. 2, and a 2-in. square of bakelite. C, is
screwed to its top, forming the basis for con-
struction of the wunit. A small strip of fibre
is screwed to the top of a ratchet gear, R,
(taken from an old alarm clock) and two strips
of spring brass, with small pieces of silver.
soldered to the ends, are screwed to this fibre,
forming the wipers W, as shown in the detsil
drawing in Fig. 2. Current is taken from one
wiper through a very flexible flat lead N in a
wide arc to one of the mounting screws. The
other wiper is “grounded” to the ratchet R and
another flexible lead runs from a hub on the top
of the ratchet shaft to an upright attached to
the moving arm A. The bearing «haft is
soldered to the center of the ratchet znd turns
in holes in the base C and top contact strip H.
This strip and its companion strip about %-in.
below it are made of Y%-in. bakelite and are
fastened to the base C by three screws, and are
rseparated {rom each other and from the base
by six collars.

The twelve contacts which are cut from an
old silver spoon and filed into -in, discs are
set into %-in. holes drilled far enough into the
inner surfaces of the strips so that the discs

Please Say That You Saw It in RaADIO-CRAFT
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set in them. flush with the surface of the bake-
lite. They are held there by drops of solder
placed in similar holes drilled part way throurh
from the opposite side. The lead wires O are
soldered to these points as shown in the sec-
tional view in Fig. 2 and pass through holes in
the base C down to two six-prong tube-bases
which are screwed to the bracket B and act
as mechanical supports for the selector. Not all
these leads need to run to the sockets for, as
seen in Fig. 1B, upper contacts 1 and 3 may be
connected together and to lower contacts 2 and
4, before leaving the selector.

A spiral clock spring J keeps tension on the
string Q which is wound around the hub of the
ratchet R so that the wipers will return to the
first or “zero” position when the ratchet is re-
leased. This hub is filed to an approximate
spiral so that its radius decreases as the string
winds up, & fact which keeps the torque constant
even though the spring tension increases, Thus
the magnet does not have to work any harder
to advance to the higher contacts than to the
lower ones, a wreat aid to the efficiency of the
gselector. The ratchet ix prevented from slipping
backwards at each step by the pawl T mounted
on the base C beneath the lower row of contacts
as shown dotted in the top view and is held
arainst the ratchet by the flat spring U, The
selector arm A is combPosed of two pieces cut
from sheet brass and soldered together at right-
angles and is bolted loosely to the driving arm X
so that considerable side motion is possible. A
short piece of 1/16-in. steel wire E is bent and
filed to fit the ratchet tecth and soldered to the
longer branch of the arm A to serve &s &
“finger”* to advance the ratchet R. The shorter
branch is twisted at right-angles near its end
and bent so that it just clears the 'tail’” end
of the pawl T while the finger E is advanc¢ing
the ratchet. The tip of the longer branch rests
on a small flat piece of brass screwed to the
base C and is prevented from lifting by wire D.

The flat spring P is bolted to the arm X so
that it bears against the vertical surface of the
arm A, thus tending to hold the arm and finger
E against the ratchet. The air dash-pot, V.
which consists of a smoothly bored tube closed
at one end sliding over a close-fitting solid
piston is attached to the bracket B; a short
wire with two washers Y and Z soldered to it
is fastened to the moving cylinder and passes
throurh a hole in the arm X.

THE BOAT AND CONTROLLING
MACHINERY

It is not within the scope of this article to
describe. excebt very briefly, the construetion
of the hull of the boat and the reader will do
well to use his own ideas on the subject. The
important points are to have enough displace-
ment to carry the necessary weight, enough sail
to move this weight. and enough keel to bal-
ance this sail. For a 4-ft. model the hull must
be quite "‘tubby.” the rigging much over-sized,
and the keel deep and heavy. inleas the wcight
of the apparatus is considerably reduced. which
is quite possible. The writer's hull is 48x12x9
ins, deep and has 8 lbs. of lead at the end of
an 8-in. deep brass fin keel. The masats are 63
and 49 ins. above deck and the total sail area
is 1,300 sq. ins,

Figure 3 shows the location of apparatus
within the hull. The *B"”-batteries and the
storage battery are located amidships, the selec-
tor and controlling mechanism near the stern,
and the receiver in the bow. The antenna runs

{Continued on page 298)

Fig. A, A view of the self.contained control trans-
with & wire reel aerial on the side.

mitter,
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When you order from your new 1936 ALLIED Catalog you will
be getting bigger values than ever before. That's saying a lot

—when you consider that we've had a great reputation for
selling the best radio equipment for less money ever since the
early days of radio. We say that you can't buy identical brand
and quality anywhere for less—if you can—we’ll refund the
difference in a jiffy. Send for the new 1936 ALLIED Catalog
right now. Page by page, it will prove to you that we sell for
less.

How ALLIED saves you money: We don't
have to bear a terrific overhead in maintain-
ing branches, and we Pass our savings along
to you. We ship from one great center where
we have assembled radio’s biggest stock. We
are 100% Radio Specialists—our buyers have
a genius for getting value-scoops. We buy
in vast quantities—get lower prices—and pass
them on to you—so that you can buy
for less. That’s how we save you money!

Why ALLIED serves you better: W
are located in the very nerve center of
America's transportation system. That's
why we ship your order fast. Under
one big roof-—on 45,000 square feet of
modern floor space—we have gathered
the choicest and most complete radio stock in
the country. Your whole order is shipped from
one |ocation without delay. An alert, really
peppy radlo organization sees each order through.
That’s why we serve you better.

RADIO'S LEADING
SUPPLY GUIDE

*There are more than (0,000 quality items in the 1935
ALLIED Catalog—each an unbeatable value. Five
great sections answer the needs of every one in radio.
They feature thousands of exact duplicate and replace-
ment radio parts, radio tools and latest fest equip-
ment; complete lines of Short Wave and Amateur re-
ceiving and transmiting gear; dozens of new kits to
warm the set-builder's heart; an amazing array of new
Public Address Systems, amplifiers, microphones, re-
cording equipment, efc.; newest matal fube and
glass tube receivers, battery, 32 volts, and auto
radios. Everything you need in radio is in this
FREE Catalog. write for it now.

ALLIED RADIO
CORPORATION

i al 833 W. JACKSON BLVD.
Chicago. lllinois. Dept. D.
Ie a Io Send me your FREE
1936 CATALOG-

C OR P OR A T I O N RADIO'S LEADING SUPPLY GUIDE.
833 W. JACKSON BLVD. [ .-
CHICAGO,ILLINOIS Address S

City . State. ...

Please Say That You Saw It in Rapio-CRAFT

ALLIED puts meaning into PERSONAL SERVICE:
We are not an organization carrying on a cold
impersonal chain business. We're a big friendly
close-working group with a real interest in your
needs and your problems. We invite and like the
thousands of inquiries you send in each month.
We'll answer you always in an intelligent, valu.
able and personal way that you'll like. As a cus-

tomer, you are always an individual af ALLIED—
not just an order number,

Send for your copy of the new 1936 ALLIED Catalog right now. Buy for
less and be better served. We have bigger stocks than ever before—more.
people to serve you—thousands of feet more space—more live high gradeg
lines, more Personal Service—more Value than ever before. ']
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/ MUTER /n(er/e:reg\ccgé/%’erf

equipment.

silence it forever,

ference-free program.

THE MUTER COMPANY
1255F South Michigan Avenue
Chicago, Nlinois

[ Please RUSH me (postage paid) a Muter Interference Filter.
O Send FREE General Catalog including list of Candohm original

squipment resistors.
1 am enclosing $3.00
SATISFACTION GUARANTEED

This "Traffic Cop" of Radio absolutely elim-
inates the man made interference that comes
in over the power line. With a MUTER Inter-
ference Filter on your set, you can enjoy clearer foreign and
domestic programs without the accompaniment of your refrig-
erator, light switches, electric irons or other interfering noisy

NO MORE POWER LINE NOISES

when you are tuning in your favorite program—iust clear, unspoiled reception.

A Muter Interference Filter on your receiver itself is usually sufficient, but, when s
particularly offensive electrical device is spoiling reception for yourself and  your
neighbors, attach a Muter Interference Filter direct to the offending equipment to

The Muter Filter has a capacity to silence interference from motors as large as

12 H.P., oil burners, flasher signs and similar high frequency disturbers.
Send for it today and learn what unalloyed pleasure you can get from an inter-

MAIL THIS COUPON

1 will pay postman $3.12

-

0y

Interference’/

RECOMMEND IT TO THAT
OFFENDING NEIGHBOR
When some one’'s eleetrical
equipment s ‘’raising hob™
with the radio reception of his
neighbors, suggest installatien
of a Muter Interference Filter.
He'll receive a vote of thanks
from the whole neighborhood.
If your jobber ean’'t supply

¥ou, send the coupen.

Name ... ...
THE MUTER COMPANY
Address.... ... ... .. 1255F So. Michigan Ave.
) CHICAGO, ILLINODiS
City oo JUURRRIN 1 73 T YO, U.8.A.

e e e —

LEARN CODE

the way you'll

be using it

There i3 onily one way to
learn to read code and that is by listening to code.
There i3 only one way 10 learn 10 send code and that is
by hearing Your own sending repeated hack to you.
With the Master Teleblex (ode TFeaching Machine you
lezrn code the natural, easy. fascinating way. Only
Insirument ever produced which records your sending
in_ visible dots and dashes {on copper tapes)—then
SENDS BACK your own key work at any speed you
desire. We furnish complete course. lend you the New
Improved Master Teleplex. give you personal instruee
tion with a MONEY BACK GUARANTEE—all at a
surprisingly low cost month. Write today for
FREE catalog "A'’+35. No obligation

TELEPLEX COMPANY
76 Cortlandt Street New York, N. Y.
*"MASTER TELEPLEX=—~The choice of those who know®”

MORE $5%$%%

FOR YOU

We can show you how to devote spare time to
making money for yourself, Simple, easy work—
only an hour or two a da¥, brings you extra dol-
lars. AND, there’s no limit to what you can earn,
With this extra money you can huy things you
want—or save your carnings. ‘There’s hundredd of
things you ean do with a few extra doilars.
Everyone in your nelghhorhood is a vrospect—
your friends, retatives—all would he interested in
what you have to offer.

Write to ug for ¥our pian “EXTRA MONEY IN
YOUR SPARETIME.” We'll send you the details
promptly. Address

Circulation Manager

RADIO-CRAFT
99 Hudson Street New York, N. Y.

Pleaze Say That Yoeu Saw It in RaDIO-CRAFT
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AN IMPROVED RADIO CON-
TROLLED SAILBOAT

(Continued from page 298)

out through a hole in the deck to the tip of the
bowsprit, thence to the tops of foremast and
mainmast (serving also as a stay) and down the
latter to a dead end a few inches above the deck.

The motor is mounted with its shaft and
worm gear No, 1 vertical as shown in Fig. 3.
The rudder drive shaft has a fixed bearing at
its left end so that flat gear No. 4 is always
engaged with worm gear No. 1, but its other
bearing near magnet M1 is movable so that
worm gear No. 2 can move toward or away
from flat gear No. § under the action of M1,
So when M1 closes and the motor runs, gear
No. 5 together with the rudder turns in one
direction or the other depending on which way
the motor is turning. When the rudder is hard
over against a stop, gear No. 6 keeps on turn-
ing but the rudder does not due to a friction
connection between the gear and the shaft.
Thus the rudder can be held hard over as long
as desired. When the motor stops and M1 ree
leases, worm gear No. 2 backs off allowing the
rudder to spring back to its neutral position
under the action of a spring.

The sail drum shaft has a fixed bearing at its
left end and a moving one at its right end, and
this means that flat gear No, 6 is not engaged
with worm gear No. 1 except when the magnet
M2 closes, The drum itself was machined from
a brass rod and has three sections. Worm
gear No. 3 drives flat gear No, 7 operating the
limiting contacts which stop the motor whene
ever the sails are all the way out or in.

Wire stays are used on the boat and serve the
dual purpose of strengthening the masts and
carryinZ current to the two bulbs on the mast-
heads. These bulbs are necessary to tell from
shore what is happening aboard the ship. Re-
ferring to Fig. 1B. it is seen that lamp K1 will
light whenecver the selector magnets are ener-
gized so this lamp gives a check on the overall
reception of the signals. The other lamp, K2,
lights while the selector wipers are advancing
and goes out as scon as contact S closes, indicat-
ing that the motor is running and facilitating
timing of the various controlling operations.

There is practically no limit to the variations
and improvements it is possible and advisable
to make in the system of radio-control just
described.

LIST OF PARTS

Transmitter (Fig. 1A)

One 150 mmf. fixed condenser, receiver type, C1;

Two 250 mmf. fixed condensers, receiver type,
C2, C3:

Two approx. 50 mmf. trimmer cond., C4, C5;

One 2-plate midret variable condenser, receiver
tyve, C6;

One .002-mf. bypass cond.. receiver type, C7:

One 15 turn coil, No. 19 enameled wire, 1 in,
form. L1;

QOne 10 turn coil, No. 13 enameled wire, 13 in,
form, L2;

QOne 57 turn coil, No. 29 silk-covered wire, 1 in.
form (grid coil), L3:

One 10,000 ohm gridleak, 1 W.. R1:;

One 5 ohm filament rheostat, R2;

One type 71A tube, V1:

One open-circuit jack with filament control, J1;
One 2.5-V. flashlight bulb, K1

One single-pole double-throw switch, Sw.1:

One single-pole triple-throw switch, Sw.2;

One single eircuit pushbutton, Sw. 3;

Receiver (Fig. IB)

One condenser made from two 4-in.
metal plates, about %-in. apart. C1:

One Approx. 50-100 mmf. trimmer cond., C2:

One 100 mmf. fixed condenser, C3;

One .002-mf. bypass eondenser, C4;

Two 1 mf. bypass condensers, C5, C6;

sguare

One 23 turn coil, No. 24 D.S.C. wire, 1% in.
form, L1;

One 6 turn coil, No. 24 D.S.C. wire, 1% in.
form, L2;

One 4 meg. gridleak, R1;

QOne 22 ohm fixed filament resistor, R2;
One audio transformer, 5/1 ratio, T1;
One audio transformer, 6/1 ratio, T2:
Three type 30 tubes, V1, V2, V3;
One closed-cireuit jack, J1:

Two 5-volt flashlight bulbs, K1, K2:
One single-circuit pushbutton, Sw, 1;
QOne on-off switch, Sw.2,
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THE NEW "MYSTERY RAY"

(Continued from page 267)

in its qualities to the German and Italinn ones.
The kind of rays and devices used by the Signal
Corps could not be learned. since all details con-
cerning the devices made by the General Elec-
tric Co. have been enveloped in ureat secreey.
While the Signal Corps conducted its first prac-
tical tests at the Lighthouse Station on the
Navesink Hills near Highland, N.J., a heavy
military police line was thrown around the sta-
tion,

These circumstances make the demonstration
of the German mystery rays, recently conducted
in a suburb of Berlin especinlly interesting,
These demonstrations disclosed to the invited
newspapermen, and foreign military attaches,
contrary to all expectations—were not units of
tremendous dimensions. but tiny devices nbout
as larwe as a normnal mateh box! The new mys-
tery-ray machines do not operate as has often
heen predicted with millions of watts, hut
radiate only a few watts in the form of very
short waves (from 5 to 15 centimeters) into
the *“air.,”” The energy necessary to operate these
mystery ray transmitters is provided by regular
dry-cell batteriex of normal xize and weight.
The produced beam radiated by these transmit-
ters is as narrow and “confined” as a water
pripe of ardinary dimensions, and despite the fact
that they are not really death rays, in the sense
fiction story writers put it, they are actually
able to bring death and destruction to ships
and aircraft.

The reason for this ostensibly seeming paradox
is explained by the fact that, although these
rays do not kill or destroy direetly they do sa
indirectly by furnishing the means to detect
and localize airplanes even if hidden by clouds,
snioke, snow or rainfall.

It is said that these valuable uses are possible
throurgh the ability of the mystery rays to
penetrate the sight ohseuring elements without
being ahsorbed or dispersed as would bhe the
case if a normal light beam (and under certain
circumstances, even a strong beam of ultra-red
light} was wused. These newly utilized rays
have, however, the advantare of being as easily

reflected as & normal light heam. How these
qualities of the newly utilized “ultra-ultra’
short-waves may be used for air defense will

be shown by the following example.

Along the borderline of the country a great
many of these sr . miystery-ray transnritters
will be fixed atop cast-iron posts or, perhaps,
hidden on church towers or tall buildings. The
transmitters are su adjusted that their
are radiated at a slight angle into the sky.
airplane flying throurh these invisible
will reflect the heam back to earth. Sinece these
heams obey the well known optical law, that
“the auple of reflection ix eaual to the angle
of incidenee,” it is casy to install a great many
of these receivers in such close proximity that
at least one of them may he depended upan to

beams

pick up the reflected beam, rezardless of how
high or how low the plane flies.

Since the use of so many receivers nright
create some difficulties in controlling them all
at the <ame time (which ix necessary for an
efficient air defense) an  automatic stem,

operating similarly to the relays used in auto-
matic telephony, to connect two telephones with-
out help of human hand, will he developed. The
various transmitters will he modulated by cer-
tuin current impulses, and if such a <uccession

How the ray shows the location of enemy aircraft.
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Dr. 5. Spitz, of Burbank, Calif., developed this
amazmg machine, which mdncaus as a movmq spot
of |;M the location of an airplane; the 'plane’s
sound automatically actuates the d-vuce. The same
prmcnple probably could be applied to silent
‘planes, the actuation then being obfained by
means of centimeter (the “mystery ray’' mentioned
in this article) waves refiected from the 'plane!

of impulses is received, the “telephone” relay
will indicate the puosition of transmitter and the
receiver in operation upon a kind of annuciator.
(See the photograph on pare 267.)

These rays are produced by tiny split-plate
magnetron tubes (The split-plate magnetron is

illustrated and deseribed in considerable detail
in the article, “Super-short Radin Waves,"
which appeared in the October, 1934, issue of

Radio-Craft.—FEditory, which are alsa
the reception of these rays. The electro-magnet
used for these transmitters is of surprisingly
small dimensions but produces (through the ap-
plication of a special hizh erade of iron) a re-
markably strong magnetic field.

The new German ultra-ultra-short-wave re-
ceivers and transmitters have heen developed by
the Drs. H. Scharlau and W. Runge. of the
Telefunken  Laboratories, As  Dr. Runge re-
cently demonstrated. these newly utilized rays
may be of wreat value in piloting incoming
ships into foggy harbors. For this purpose
two parallel  “running™ heams are radiated
by two transmitters with any desired spread
between them. Two receivers are installed
aboard the ship ta be piloted which are con-
nected to a pilot  indicator instrument by
means of a bridge circuit.  As long as the ship
follows the wroper direction, the indieator of
the pilot instrument will stay at the “on eourse
line. I the ship shifts more to one side. thus
leaving the proper direction, the ficld strenith
of one of the very sharply concentrated heams
will rise, while the other heam will he received
with decreasing strength,

The mystery-ray devices mirht nlm be useful
for private telephone connections bhetween two
points as far distant as sight is possible. If
receiver and transmitter are installed on high
points, the maximum bridged distance will ap-
proach 50 mile The communication can be
kept secret because no reception outside of the
very narrow “heam line” between transmitter
and receiver is possible.

used for

Construction and circuit of the "'split magnetron®',
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DEALERS

PRICESI 8@

A new tube tester that fests all tubes. metzl and
glass-metal, has these Cfeatures,  Doutdr wrid
cap for klass aml metal tubes, Shaduw Type A
meter for Aadjusting line voltage, lteakuge and
short test. tubes tested on load. Iouseqd iw lr
tiful aunrter oak case with all metal !litiskranhed
panel. Ksperially construcled against shisslesienc
Noo 120 complite withy Triplert Modsl 221

Good-Had  scale protected  agalnst
damage. Dealer Net Price $18'00
Modet No. 431—same as No, 430 except has
READRITE Gomd-f8ad Meter [nstead
of Trinlett, Tealers Net Price $14'40

fter

554-A

ALL-WAVE
SIGNAL-GENERATOR

with an |

AL tres

hre uts of present day wnutsivring,
fund ol iilized

liil nd 1 perly i, 1
frespiiiioh ldrad " =1
fieq adisl by
1 t ves kgliod In
rlete taftertes and two

N i Lihes

Degler Net lirice . $14-40

FOR MORE DETAILS—SEE
YOUR JOBBER OR WRITE

MAIL COUPON NOW
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(] ranKe [

il i with

§ ity Slate

1
: Readrite Meter Works 1
Dept, C. Bluffton, Ohlo

Gentlemen: ]

I e wend me ware information— :
1 Madel No. 130 Model No, 431
1 Mmdel No. 554-8 Catalogue g
1 [
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Aduress 1
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Servlcemen !

Let Me Help
% You Build a

REAL

127 SERVICE
| & - BUSINESS

Naturally, 1 don’t claim that every serve
iceman who has taken Sprayberry training
is making “big money.” But taken by and
large, you'll find Sprayberry graduates
forging ahead far more rapidly than com-
petitors who drift along, relying solely on
their own resources and ideas.

In almost every case. & modest invest-
ment in Sprayberry training has netted
handsome dividends. Dozens of enthusiastie
letters prove this.

...BUTGETALLTHEFACTS!

Let me tell you about this modern course
designed exclusively for forward-looking
servicemen. This information will rost you
nothing and, as it has already done for so
many others, may point the way to a bet-
ter, brighter futur¢ in the work to which
you are deveting your life.

Send the coupon NOW!

= 4
* -
-

-: 1-,.5'-#

2548 University Pisce, N.W.
Washinpton, D

F. L. SPRAYBERRY

Without ~oet ar obligetlon. Dlease your book
“PUITTING PROFITS AND EP‘FI(‘IF.\I \' INTO
SERVICING.”

Kame

Btreet . ... F

Address RC11/35
SPRAYBERRY'S PRACTICAL
MECHANICS o5 SERVICE

CHEKATUBE *157,,

TESTS METAL TUBES and all others wlthout
adanters. Alo Bl rectitlers-Diodes-Secomd plate.
Automatle plate shorts with Neon while fllament {s

hot. Scale ghows POOR ? GOUD and line voits en
sengitive D'Arsonval tybe mhieter. [Dortabie type—
cover not shown—size 10x11x6 inches. Welghl 10

Ibs. Mlghest srade equals $10 testers—Money Nack
CGuarantee—regnlar price $21—Order today for only
$15.95 cash or $2 with order for C.0.D. shivment.

J-M-P Manufacturing Co., Inc.

3032 N. 34th St. Milwaukes, Wis.

QUALITY

RADIO-CRAFT

SOME FACTS ABOUT RADIO
AS A CAREER

(Continued from page 269}

as set assembhlers, and it is not always the most
able workers who choose this kind of job., zince
other industries often pay much more for intei-
ligent workers, Such a joh is always open for
a competent boy at the beginning of a career
but, if he wishes to make a real place for him-
self in the radio field, more than merely manual
skill is necessary.

NO. SUCCESS WITHOUT TRAINING

thorough

However, as we indicated before.
knowledge of eleetricity, physies and especially
mathematics, sometimes even knowledge of
chemistry, are the surest keys to a Ereat career
in the radio field. These important weapons, to
firht through all competition to the top of the
radioc engineering profession. are obtainable
only by a thorough training in high-yrade
schools. But. even for the foreman with a well-
paid position in the radio plant, or for a Service
Man who desires to make more money than his
average competitors, a good achool training is
essential. There are, as you will find deseribed
elsewhere in this issue, a xreat many radio
schools in this country which provide means for
obtaining the knowledge necessary for making
a career in the radio field.

THE VALUE OF AN EDUCATION

The American Society of Mechanical Engi-
neers, in the year 1930, made a study of the
earnings of its 20.000 members. One of the

important findings was that engineers (all men
with a proper professional education) reach
their maximum earning power in later years,
at an age when the non-professional men are
often considered out of the market, because
younger ones, in possession of their full power,
do the work as well and ask for less money.

The accompanying diagram (Fig. 1) shows
(see curve A) the slow rate and small total
earnings of an average man, even if he is

an engineer. Curve B indicates the progress in
earnings of the mediocre engineer, especially as
he gets alder. And. finally. eurve C shows the
more rapid rate and much greater increase of
income which a really gifted engineer might
obtain.

Since similar surveys, made by the American
Institute of Chemical Engineers. and by the
Society for the Promotion of Engineering Edu-
cation, are in agreement with this, similar con-
clusions may be made for men working in the
radio field.

EARNINGS IN THE RADIO FIELD

(a) Engineer. The first valuable figures ever
published in respect to the earnings of radio
engineers have been compiled by Mr. Keith
Henney, editor of KElectronics and read by him
before the December meeting of the Institute of
Radio Engineers last year. A part of Mr,
Henney's survey was published in Electronics,
January, 1935, and the remainder in the IRFE
Praceedings. May 1935. Mr. Henney divided the
plants under survey into three groups: (1)
those making 10,000 sets or less per year: (2)
those making between 10,000 and 100,000 sets
per year: and, finally (3), those larger manu-
facturers whose output is in excess of this.

TABLE A
Radic Set Engineers’ Salaries
Flants Making 10,000 1. | 100.000 Sets
Set 100.000 Setn | and CUn Per
P'er Year-—35 Per inr—7ﬂ Yeur— 10 Toisl Plante 115
Ave. | No. | Ava. a. No.
Annual| Per |Annual l’-r 1| Per Toral{Total Pay.
Thile Salery [ Plant| Salary | Plant| & Flant| Jaba il
Chiel lm- $ asanl 1 |8 5880 1 1 s s ﬂl?ooo
Tt v 4200 1 4 | 1o 4%4
"7nu 1 32000 3 7|3 lm‘.'mo
1 2350 4 s | 395 $IN,500
I mn i 1.350)| § 12 | &40 741,000
Totul
nual Eng 1 Paysoll
Payroll. $11.400 1835.900! 53,170 3758100

(b)Average Factory Worker. The great dif-
ference between the earnings of a well educated
professional man working in the radio field, and
the averake radio factory worker, may be seen
from facts available through the courtesy of the
Radic Manufacturers Association. According to
these facts the earnings per capita in radio

factories are about $18,76 per week.

Please Say That You Saw It in RADIO-CRAFT
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(c) Service Men. Better chances to obtain an
income exceeding that of the average laborer
in a radio factory. and the possibility to do in-
teresting work which is by no meaus comparable
with the routine work in set manufacturing, are
open to the radio Service Man if he is intelligent
and has the proper educational background. It
is easy for a Rood Serviee Man to get a job
which brings him more than $25 per week.
There are of course some owners of radio serv-
ice shops who do not make mueh more money
per week (see Radio-Craft, July 1935, “The
Radio Service Business™). but it is their own
misfortune: hecause some of them did not have
the desire to obtain the proper professional
achool training, and are na more radio Service
Men. in the real sense of the term, than a
quarryman is a sculptor!

td) Broadeast Station Engineecr. There are
many other well-paid and interesting positions
in the radio field—for example, that of radio
engineer in a broadeasting station. Exact facts
as to how much the average broaudcasting station
engineer is earning are at present not available

since the only survey at hand (made by Mr.
Donald G. Fink of the editorial staff of Klce-
tronics) is not as yet complete. Approximately

800 guestionnaires have been sent out and so
far only 86 replies have been returned.

TABLE B
Broadcast Station Engineers' Salaries
T | 50,000
Power of statien wod
In walte wo| 250  300| 1.000] 2.500| 5.000/10.000 more
Number of ata-
tone  in  shis
vower clase ... .| 19 " 1063 132 18 N n 32
Number el sagi I
neers. ate., bes 1
station. ... 2 3 4 [} 5 5 67 4 ulo
Salary puid for N
:horu-hnu.l entie { oel1e
atall per Ll
in dollars. 2.730] «230] 8,350 »s70] 11300 ] THES0| TR0GH 41 o0
Total sumber of
technical sian
for m en | en | en lcu | en | ~e "
elase. :lml 400 4tu w )| 3m
Percentage mn- !
l'-rull question-
Debres.. ... 5.0% 111,64 |10.6%, 113.6' 4 127.8% |35.9% | 15.2¢, Iz061.
{e) Radie Operator. Another vocational field
in radio is the position of radio operator on
a ship. These men are ranked as officers. and
are given good accommodations on board. The

average income of a ship operator, according to
the information furnished from the Radio tele-
graphera Association, is ahout $113.00 per month,

(f) Ruadio Sales Engineer. There are, in addi-
tion to the previously-mentioned positions, xreat
possibilities for well-trained radio technicians
with sales ability, to go into the field of radio
salesmanship, jobs in which are gzenerally con-
sidered as being among the most lucrative ones
in the entire radio field. Aeccording to uncon-
firmed information an income of about $10.000
Per year is possible for key men.

HOW MANY JOBS IN THE RADIO FIELD?

Employment in the radio manufacturing in-
dustry, according to a letter from the Radio
Manufacturers Assiociation. is geasonal and
varies greatly. “From 30,000 to 60,000 factory
operatives are employed in radio manufacturing
and probably 125,000 altogether, including ex-
ecutives, salesmen. radio jobbers and dealers.
To this may be added 20,000 to 30,000 profes-
sional Service Men.”

The occupational statistics of the U.S, Census
of 1930 included 4,955 radio uperators.

Chart of tube and set sales, by years.
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Ahout 2,000 men are employed ou the tech-
nical staff of the 600 hroadeasting stations in
the U.8. And ahout 1.000 men may be added.
according to an estimnte, as having positions
in the airway industry as radin operators of
airplanes and airports, or working as operators
in the forestry fiehl, and in police hroadcasting.
Congidering that part of the radio industry is
influenced by seasonal fluctuations, it might he
said that on the nverage 150,000 persans (see
Fig. 2) are working in the American radio tield,

(Also, see the article. "New OQOpnortunities in
Radio.” in this issue.—Fditor)

RADIO A GROWING ECONOMIC POWER

eomsumption

means 0 American
aud  production is impressively shown hy the
following figures, which huve been prepared
from material wiven in the U.8. Census of 1930.
Of each dollar spent by consumers in all retail
stores. the radin store pets 1153 cents.  {See
Fig. 3). What this figure sctually involves in
money may he seen by eomparing the drug

What radio

store’'s nercentage share of each dollar spent by |

consumers, which amounts to 3.41 cents. The
share of another wreat American imdustry, the
cigar stores, is 0.83-cent. whereas the news

dealers get 0.31-cent from ench dollar spent.

RADIO A "HOME ESSENTIAL"

What the uverage housewife
buyer'" in the Ameriean market)
the question, "Is a home radio essential?”
(an important problem for the future of the
broadeast and radio industry) has bheen an-
swered very impressively by a survey muade by
MeCall’'s Magazine among 1.017 housewives in
New Jersey. Asked to vote on the most es-
sential household electrical eaquihment the New
Jersey housewives voted as follows (see Fig. 4):

Irons 68.9 per cent, radio 61.4 her cent: re-
frigerators ot their share, being 38 per cent
essential ; and a similar large vote of 36.3 per
cent goes in favor of washing machines.

25 MILLION RECEIVERS

newly-compiled statistical
survey published recently by the Columbia
Broadeasting System (see Fig. 5) there are at
present 25.5581,569 radio sets in use in American
homes. This figure includes 1.800.000 auto re-
ceivers, and 2.295.970 receivers in homes with
more than one set. Quite a few of thesze 25
million receivers are obsolete and will have tu
be replaced in the next few vears.
America’s radio audience should not grow any
Iarger in the years to come (though it cer-
tainly will) the replacement business alone can
keep the radio industry busy. Il we take the
averawe lifetime of a modern radio set as ubout

(who is ‘'the
thinks about

According to a

8 vyears. approximately 3 million sets will be
sold in the next few vears for replacement.
That meuns that about 75 per cent of the sets

sold on the domestic market will o to people
who at hresent own obsolete receivers. Of the
remaining 25 per cent one-half will consist of
battery-powered receivers which will he sold to

farmers.

FAVORABLE ECONOMIC FORECAST

Aecording to another CUS statistical
(see Fig. 6) only 33.9 per cent of all the farms
of America are equipped with radio sets: but
the averawe percentage of all American homes
equipped  with radio receivers (including the
farms) is 69.4 per cent. and in reality much
larger when the rural districts are subtracted
Since this percentage is not at the saturation
point (as the percentage in radio set owner-
ship of Denmark. one of the foremost agricul-
tural countries of Europe, impressively indicates)
domestic radio sales might experience a further
increase. FEspecially great sales possibilities are
provided in the automohile radio field. There
are at present 21,430,000 passenger cars in use
in this country (see Fig. 7). but only 1,300,000
of these cars are equipped with radio sets.

As the map (Fix. 8) indicates. which shows
the various continents of the globe and their
ownership of radio sets. tremenilous export pos-
sibilities are open for the Ameriean radio in-
dustry in the future.

A more thorough ansalysis of the economic
facts of the radio field of loday will perhaps
serve even hetter to illustrate the prediction
that THE FUTURE POSSIRILITIES FOR A
YOUNG MAN IN THE AMERICAN RADIO
INDUSTRY ARE EQUAL TO, IF NOT RET-
TER THAN. THOSE IN ANY OTHER IN-
DUSTRIAL VOCATION!

NOVEMBER,

Even il |

f
survey

1935

PO b
EN.RP*D Ken~ dul
Glass or Metal 1THE L= { The § Ken™ &
Radio Tubes Divisi 2 ctuw“o
Also

marked tube sockets—for 5.
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watt Amplifiers-—using the new All

age for conventior halls, auditoriums,
night clubs, taverns, lodge halls,

THE "STENTORIAN" WAY
IS THE MOST ECONOM-
ICAL WAY FOR QUALITY.
SOUND AMPLIFIERS
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TORIAN"
name of our nearest distributor.

General Transformer Corporation
l 504 S. Throop Street

Sound Amplifier

Nucleus

® POWER supply units are the nucleus—the very

heart of good Sound Amplifiers.
fiers the “STENTORIAN” way for the finest results in
this great new field.

The Nueleus includes matehed power trunsformer. chokes. audios and outputs,
with a bluck wrinkle-finished chussis equipped with lettered terminal strips and
10, 15 and 30 watt Amplifiers.
2.5 and 6.3 volt tubes.
Metal
Preamplitiers; and for small Class 3 battery Amplitier.

The “STENTORIAN way Sound Amplifiers provide clear, powerful sound cover-
refectories,
political
factory call systems, truck and auto advertising, and for depot train-call systems,
race track announcements, concession barkers and the like.

Build your ampli-

Some Class A and
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tubes: for crystal or condenser mike
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heart!

CANTON

ONCE

TODAY IT Reaches Round the Earth!

In your cusiomers’ homes there are radios which cost hundreds
of dollatrs not so long ago.
furniture in living rooms. Obsolete but beautiful and dear 1o the
A new idea developed by Zeh Bouck, famous consult-
ing engineer znd explained in a2 new book by him, tells how
you may convert old radios into modern All-Wave Recejvers
which will span the world, bringing choice programs from
far-away lands—and a new income to YOU!
Bouck's Book today!
covers the cost of handling.
merchandising kit and plan outlining how you may become a
modernization engineer.

TOBE DEUTSCHMANN CORPORATION

Dept. C-115

RADIO-

THIS WAS AN
OLD -FASHIONED
RADIO RECEIVER

They stand as lovely pieces of

Send for Mr.
The cost is only 25¢ which but partially
With the book comes a complete

Don’t delay, send today!

MASSACHUSETTS

VALUES

in the new
A4 completely

Hiustrated and fidly describiod
1935 general catalog Mo,

equipped plant, with up-to-date modern pro-
duction fa en anareyou of
the lowest in prices on quality
radio parta. (et a copy today,
The catalogis waiting for vou.

ICA Acorn Tube Sockeis. de-

signed for Ultra Short Wave

work, constructed of Insulex.

Extremely small in sizes for

Acorn tubes No, 954 & 955 14

diameter x % high.

No. 959 List $1.00
1CA Wafer Sockets, Adaptable for either sub-
panel or for base board mounting. A truly low

loss socket made of "INSULEX''—a non-hydroscopic
ceramic composition unaffected by climatic condi-

tions.
le:.! 2600-2605 From A0 list

Mail I0c in stamps or coius to cover cost of
handling and mailing catalog

INSULINE CORPF. of AMERICA
Y.

15 Park Place - New York, N

-
Eﬂ :‘
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Electricity—Talking Pictures=in Los Angelas
Learn profitable tradea by practical shop me{hod-. Enroll h A
i the Weat,

pert;
n and for many other jobs.
bl d ax.  Higgest oppertunity for you.
limited time we will alluw eunch raileond (are to los Augeles. Send for
free which gives full detsila about different Jobs You tan quslify
far. complete ruurse of inatruction and phetographe of echool ubherativnna
Bign and mail eamron.

| mamionaL scuoots,
Dent.11-RC, 4000 S0, Figueros St., L
Please send me your Big Free Rook on Tel Talking Uetures |
1o and Electriciiy  Also details of R. R ler.
TR . [

Addrese. .

Angeles, Callf,

Ciey

We SPECIALIZE in the De-
sign end Manufacture of
Public Address Amplifiers
SEND FOR FREE CATALOG!
Number K-30

85 different models and
StEmE FARgINE up ia 200
ouiput. & woltp AC; DC.
Buy Direct from Monufocturer
AND SAVE BIG MONEY
Coast to Coast Radio Corp.
fi0-RA Fixch Ave, Mew York, W.Y.
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complete F.A.
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"FINDING YOURSELF" IN THE
TECHNICAL WORLD

(Continued from page 271)

through personality and executive ability.

What are looked for then in college graduates
are trained brains, in vigorous bodies, with
pleasant but dynamic personalities—men who
may make creative contributions to respective
businesses or arts and, in a sufticient number of
cases, develop as capable executives.

Granting that we may reasenably expect such
qualifications from a colleke man, we then may
draw up in detailed form tentative requirements
for such a man: 6 such specifications follow:

(1) Intellectual Curiosity. That is. the un-
quenchahle vuriosity which leads to a continued
and orderly effort to determine the “why?” of
the nhysical or social phenomena of the world
about us. This is the firat requisite for growth
in a rapidly progressing age.

(2} Ability to Study. Learaing looks to the
past, while study looks to the future. An abil-
ity to apply the mind toward acquiring knowl-
edge by effort is a prerequisite in industry.

(3) Habit of Study. The ability to study is
a habit that apparently takes time to acquire
and even the 4 vears of a college course fre-
guently prove insufficient.

(4) Ability to Learn from Men.
(5) Ability to Cooperate with Men.
(6) An Aspect of Leadership. That is. poss

session of a viewpoint that Rives promise to
lead and influence men.

Having established these “specs.” the next
step is to interrogate the applicant in order to
determine whether he can meet these require-
ments; the following 3 generie questions., cor-
rectly couched, incorporate the requisite tests:
{1} Along what lines of endeavor lie (a) his
fundamental interests and urges. and (b). his
aptitudes?; (2) has he the mental foundation
to produce in lines (a) or (b)?; and (3) has
he personality. character. and bhysical qualifica-
tions for such productive work?

To determine the aptitudes of an applicant
it i necessary to zet below the surface of con-
ventional preferences. The method described in
the Journal of Personnel Research under the
title of "Engineering Aptitudes,” which may be
consulted for detailed procedure, involves the use
of four elasses of questions. which in abstract
form are as follows: first—what is his prefer-
ences as to the numerical order of the follow-
ing four “fields” or media of employment—
(1) idems, (2) men, (3) things, and (4) eco-
nomic symbols?; second—what i3 his prefer-
ences between technical and supervisory respon-
sibility ?; third—what is the applicant’s estimate
as to his proportion of the three motivating
instinets— (1) economics. (2) ambition. and (3)
perfection ?

To a far-sighted eoncern the time investment
of an engineering applicant may shape up
about as follows: 8 years in elementary schools,
4 years in high school. 4 years in colleze, 3
years in which to adjust himself to employment,
and 10 years to reach a responsible position.

1f the embryo technician aspires to a posi-
tion of real importance. he will do well to
analyze himself on the basis of the above sum-
ary, in order to better appreciate the general
viewpoint of many employment manasers.
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A BEGINNER'S ALL-WAVE
METAL-TUBE "2"

{(Continued from pape 270)

condenser shunted across the longer winding of
the plug-in eoil. This particular capacity has
been selected because it is best adapted to cover
the range from 10 to 550 meters or even higher.

As mentioned above, the shorter winding of
the plug-in coil servex ax the regencrative or
tickler winding. It is eonnected in the plate eir-
cuit of the pentode regenerative dcetector tube,
providing very efficient regeneration, which
"peps” up the receiver gfZiving the necessary
sensitivity for foreign reception. Regeneration
also aids seleetivity, so that even in localities
where the stations are badly congested. it is
possible to separate them. A 75,000 ohm poten-
tiometer is rhunted across the tickler. The
center-arm  of the potentiometer is connected
to a 500 mmf. mica condenser and the other
terminal of this condenser is grounded. This
connection fives exceedingly smooth regcneration
control and experience has s=hown that it is
superior to the screen-grid method of control
As a result, tuning in short-wave stations is
made very much easier. Gridleak detection is
employed, a 2 meg. gridleak being shunted by
a 100 mmf. miea condenser. The voltage on the
screen-grid is reduced to two-thirds that on
the plate of the pentode hy using a 25.000 ohm
resistor in series with the screen. It will be
naoted that the screen-rrid is bypassed by a
.1-mf. cartridee type condenser,

CONSTRUCTIONAL DETAILS

In assemblingz the Beginner’s Metal Tube ''2',
the smaller wood pedestal is first nailed to the
thin wood base. Two holes are drilled for mount-
ingz the variable condenser. this being held from
the underside by means of two 13%-in. screws
(8/32). Two bhrackets are then fastened at
front rizht and left, using small wood screws.
The antenna trimmer is mounted at the left
hracket and the combined regeneration control
potentinmeter-switeh is mounted on the right-
hand bracket. The sockets are fastencd to the
pedestal and base, as indicated, by %-in. wood
screws. Three small wood acrews with lugs
provide anchorage for the line cord. A fahne-
stock elip at the right rear serves as the bind-
ing post for the antenna. Two other clips,
fastened to the rear of the pedestal are used
for making the phone c¢onnections. The dual
electrolytic condenser i3 mounted cloke to the
pedestal at the right of it. The fixed 500 mmf.
condenser i3 soldered directly to the stator of
the variable condenser, and placement of the
other parts is clearly shown in the illustration.

In wiring the set, wire in the filament circuit
first, then plate, grid and cathode, filter, bypass
condensers and finally solder in the line cord.
Wiring is simple and straightforward. but care
should be used in wiring in the new-type tube
sockets. Howcver, if the diagrams are followed,
no trouble whatseever should be experienced.

LIST OF PARTS

Cne Hammarlund antenna trimmer, type MICS-
70, C1:

One Hammarlund variable tuning condenser,
type MC-140-M, C2;

One Cornell-Dubilier miea eond., 500 mmf., C5;

One Cornell-Dubilier mica condenser. 100 mmf.,
200 V., C3:

One Cornell-Dubilier 3-section electrolytic eond.,
& mf., 200 V., 4 mf., 200 V., and 5 mf.. 36 V.,
C4:

One set of 5 Hammarlund plug-in coils cover-
ing the band from 70 to 560 meters:

One L.R.C. metallized resistor, 1 meg., R1:

One Electrad potentiometer with awitch, 75,000
ohms, R2, Sw.1;

One L.R.C. wmetallized resistor,
%-W.. R3:

One LR.C. metallized resistor, 10,000 chms, R4;

One power cord with 350 ohm resistor, R5;

One Na-Ald 4-prong socket for eoil;

Two R-prong sockets for metal tubes:

One special sereen-grid clip for 6J7 tube:

One 6J7 metal tuhe;

One 6C5 metal tube:

One wood base 9x41%x3/16-in.:

One wood pedestal 4% x4Yx%-in.;

Three fahnestock elips:

Two metal brackets for antenna trimmer and
potentiometer:

Three knobs:

One roll of push-back hookup wire;

Hardware, serews, lugs, ete.

25,000 ohms,
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TELEVISION AND HIGH
FIDELITY AS A STUDY

(Continned from page 271)

the program of experimental work which is re-
quired by the Federal Communications Commis-
sion in connection with the two experimental
transmitters.

Two transmitters are used for Experimental
Television Station W9XAL. The older and the
larger of the two has a maximum power output
of 400 W. and operates on a frequency of 2,800
ke., this being the center of the 100 ke. band
(2,750 to 2,850 ke.). The second. recently com-
pleted is a 15 W. master oscillator, power ampli.
fier, ultra-high-frequency transmitter, operating
on a frequency of 44,000 ke.

Both of these transmitters were built in our
own laboratories. In the larger transmitter, a
total input power of 1200 W. is used, mak-
ing it possible to secure a power output of
approximately 400 W. The transmitter itself
is located on the 31st floor of the huilding in

which the school ix located. It is 38T feet
above street level. Extending above the 3lst
floor is a 137 ft. tower. A vertical antenna

stretched from the top of this tower to one of
the off-sets of the building is fed by a special
two-wire transmission line from the transmitter
to the top of the antenna. Recause excessive
“ghosting’’ was encountered in the operation of

this station, it was necessary to feed this
antenna at the top end instead of feeding it
This

at the bottom end as is usually the case.
condition was necessary because of the relation
between the height of the building and the fre-
quency of operation.

The second transmitter uses a push-pull oscil-
lator employing special. type 10 tubes desiZned
for ultra-high-frequency operation. This trans-
mitter is also located on the 31lst floor of the

building. Considerable difficulty was encoun-
tered in securing a food radiating system
for these ultra-high frequencies. However, the

problem was finally solved in the following man-
ner. A 16 in. iron pipe runs from the extreme
top of the building to the 15th floor. used as
a ventilating pipe in the building’s air system,
A special 2 wire transmission line was con-
structed and this pipe used as a shield for the
line. so that the line could be run from the 31st
floor to the extreme top of the building. Here,
a special half-wave antenna is located. fed at
the center with this special two wire line. The
antenna itself is 487 feet above street level.
Since this is the highest spot in the state of
Missouri, excellent results have been secured
even though only a small amount of power has
been used. Using voice transmission. distances
from 25 to 40 miles are regularly covered. On
television transmission, good pictures are secured
in any part of the city, or distances up to and
including 15 miles from the building.

The school operates one of the four new high-
fidelity broadeasting stations recently assigned
to the band hetween 1,500-1,600 ke.

Two special studios are used in the operation
of WOXBY with the control room between the
two. A high-fidelity monitoring system is also
provided so that the operators of the station
may have a constant check on the quality of
transmission. A special double  vaice coil
dynamic speaker mounted on a baffle board is
driven by a four-stage high-fidelity monitoring
amplifier. The frequency response characteristie
of the entire audio s¥stem from microphone to
telephone lines is flat within 2 db. from 30
to 10.000 cycles.

Since the studios and transmitter are sepa-
rated by a distance of 8 miles, it was necessary
to install special telephone circuits in order to
maintain the high audio quality necessary in
the operation of such a station.

Because of slight variations in equipment as
well as telephone lines, it is necessury to take
a complete A.F. response curve on this cquip-
ment every two weeks. This is done to assure
a performance of high standard. Using a spe-
cial beat-frequency oseillator, the curves are
taken from the microphone input circuit to the
cathode-ray oscillosecope which checks the output
of the transmitter, The complete over-all curve
shows a response characteristic flat within 2
db. from 30 to 10,000 cycles,

All of the graduating students first secure a
radio-telephone first-class operator’s license as

well as actual and practical experience in the
operation of hoth WIXAL and W9XRY. When
they leave this institution they are expertly

trained men with experience to back training.
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TRAINED RADIO MEN

(Continued from page 272)

and many millions of homes that still have no
radio. should purchase one. The desizning,
manufacturing, testing, inspecting, selling, in-
stallation and servieing of this vast number of
units provide a tremendous field of epportunity
for those who train and qualify themselves to
stand out above the mass of poorly qualified,
untrained dabblers in this field.

The refinements and improvements in late
type receivers and the new models expected to
appear on the market soon will make it still
more difficult for the poorly trained man to con-
tinue in the servicing field. Additional circuits,
parts, tubes, and eontrols, many of which have
entirely new characteristics, require a more com-
plete knowledge of fundamental principles of
electricity and radio and also a better under-
standing of modern up-to-the-minute service
methads and instruments than ever before. This
makes it almost impossible for the man who
has only a limited “picked up” knowledze of
radio to keep up with these new technical
developments, and to compete with the Service
Man who has the benefit of a specialized prac-
tical training on modern equipment,

Without waiting for the long-promised devel-
opment of television, we have another big
branch of radio already launched into heavy
commercial development. I refer to automobile
radio sets which are now being manufactured
and sold by the hundreds of thousands and for
which we have a potential market in this coun-
try even exceeding the huge numher of house-
hold sets now in use!

The fields of public address and sound pie-
tures are in a constant state of development.
We find great activity in this field already,
Thousands of trained men are reguired to
operate and service the sound equipment in
theatres, schools, churches, hotels, auditoriums,
ball parks. amusement parks, stores, sound
trucks, ete.

Photoelectric cells with their accompanying
amplifiers have recently found hundreds of new
applications in industry and the limit of their

application is still beyond conception. Vacuum
tubes in amall and huge sires not only for
detection, amblification. rectification and oseil-

lators in radio sets, but for converters, inverters,
oscillators, rectifiers and amplifiers in industrial
and power applieation. are just beginning to
show the real possibilities of enormous future
development and added opportunities in this
branch of clectronies.

Radio operating in hundreds of broadcast sta-
tions, aboard thousands of ships. at airports,
on airplanes, and in forestry and weather bureau
stations, also provides real opportunity for
ambitious, wide-awake men with the proper
training. Recognition of the vital importance
of these men and their work was recently re-
flected in a substantial increase of their salaries
by shipping companivs. The more rigid require-
ments in connection with Government examina-
tions for opcrators’ licenses, and the improved
standards adopted by the more relinble schuols
should also aid to further increase the oppor-
tunities for those who are wise enough to get
the best available training in this branch of
radio,

With the renewed interest aml increased
financial expenditures in the development of
television during reecent months, we may not
have to wait as long as many people have pre-
dicted for some Inrge-scale commercial develop-
ment. Unquestionably, television holds far too
great an appeal to the buying public coupled
with the enormous commercial possibilities, to
be long resisted or kept in the background,

A CORRECTION

Concerning the short item which ap-
peared on page 166 of the September. 1933,
issue of RADIO-CRAFT, entitled ‘A Tube
Tester Patent™ it is necessary to state that
if “English-reading” testers are made
which do not involve the use of an adjust-
able shunt for making all “good” tuhes read
at the same point on the meter or other
items covered by this patent. they will be
in no way affected by or infringe upon this
patent. [In other words all “English-read-
ing” tube testers do not employ the meth-
ods outlined in the patent and some manu-
facturers produce such instruments which
do not infringe.
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Another Kendall Clough Achievement!

l
—the new Model 82

low price, all-wave, direct reading,

R.F.Signal Generator

—has every modern oscillator feature,
plus C-B guaranteed performance and
dependability, at less than is usually
asked for an ordinary instrument.

Continuous coverage, all on funda-
mentals from 85 k.c. to 21 m.c. Cali-
brated directly on the 8%” scale of
the open-face tuning dial. Ladder-
type attenuator with interpolating ver-

nier control. Uses two type ‘30 tubes.
Write for complete literature describ-
ing this and the many other new
CLOUGH-BRENGLE instruments.
Complete with tubes. less §
batterles, net prlce 19
only

“The Most Com[)lete

' Line of Radio Instruments”

I Whatever your instrument needs are.
see your local CLOUGH-BRENGLE
distributor today, or use the coupon
below:.

Model CRA Oscillograph with built-in am-

plifiers and lincar sweep. complete with

Cathade-ray and all other tubes, net $81.50
Model CRB Oscilloscope, same as above,
less linenr sweep circuit. net $69.50
Model OM R. F. Signal Generator w th
built-in frequeney modulator, complete v

tubex, net only........_.. 857, '.

Model OC, new improved series wilh direet
reading frequency chart and carrying han-

dle on top of case. net only .$32.90
Model &1 Fixed-Swecp Heterodyne 1re-
quency Modulator eonverts any other R.F.
signal wenerator for use with an oscillo-
graph. Complete with tubes, net
only $34.25

Model 79 Beat-Note Audio Oscillator, cali-
brated from 50 to 10,000 cycles. Has built-
in power pnck and vacuum-tube voltmeter,
Uses six tubex. Complete with tubes,
net only $51.90
For complete description of these and
the many other CLOUGH-BRENGLE
instruments, clip and mail the coupon

THE CLOUGH-BRENGLE CO.

1130 W. AUSTIN AVE., CHICAGO, U. S. A,

Mail Coupon Today
for FREE Catalog

Send me your new catalog listing the cam-
plete CLOUGH-BRENGLE line of instru-
ments.

Name. e

Addres:
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LIBERAL ALLOWANCE
MADE
ON YOUR OBSOLETE

INSTRUMENTS

Trade in your obsclete meter and
purchase the modern service-
man's Universal Tester

Volts A.C.-D.C.

5.25-100-250- 1000
1000 ohms per volt

Milliamperes D.C.
1-10-100- 1000

Capacity

.001-10 Mfd.
Paper or eiectrolytic
condensers.

Inductance
1-10,000 Henrys

D.C. Resistance
.5-5.000.000 ohms.

Send full description of obsolete in-
strument you wish to trade in, and
bc in stamps for Bulletin 611-PB de-
scribing the Shallcross Universal
Tester.

Shallcross Mfg. Company, Cotlingdale, Pa.

AC Self
Powered

QUALITY TUNER

Featured in Awgust Issue of Radio World
'l'l|li up to the

mlnule newly desikned tuner employs 5
and vne s0. Comblete kit of
hd colls.

1l
qu-llu [TTE RN \\Ilh Lltz
-

Bpeclal..

Speclal: l-lll-.l DIAGRAMS mul ulmn rruues( for any
of e THOR Amplifier or Tuner Kits,

MAIL CRDERS PROMPTLY FILLED

ar
167 GREENWICH 57. SO RY
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RADIO-CRAFT

' MAKING MONEY IN SOUND
RECORDING

{Continued from page 272)

The neighborhood picture house must give
their customers four new features every week.
but each of several hundred broadcasting sta-
tions must furnish a8 new program each 15
minutes for 18 hours per day!!

Where is the supply of talent coming from to
watinfy the “radio' customer?

In every hamlet of the country. thousands of
men and women, boys and girls are searching
their innermost selves. to discover if they can
fill a niche in this fertile field of occupation.

To establish und maintain a Recording Studio,
first provide a place where Pprospective and
embryo artists can test their voices, play their
instruments, read their =script, recite their
monoclogues and dialogues, and otherwise en-
deavor to qualify for cccupation in this lucrative
field.

By means of this new and specialized busl-
ness, one can speak before the microphone and
instantly receive and hear a record of his or
her work. Immediately after a recording is
completed, it can be played back on the same
instrument or any one of the 15,000,000 phono-
graphs that exist in the U.S.

The recorder after many years of research
and experimentation has emerged from a status
as an intriguing toy, to an essential and per-
fected tool used in many fields of human ac-
tivity.

In its latest form, it is 100 per eent fool proof
in construction and operation. It requires no
technical knowledge or skill and can be thor-
oughly understood and operated in one hour.
And the records are permanent and imperish-
able. The cost has been brought down to a
very reasonable figure and maintenance is prac-
tically nil. amounting to the consumption of a
few watts of electricity per day.

In every city of the U.S. with a population
from 25,000 upward, a recording studio can be
established, and maintained with substantial
profit. Any business that has for its incen-
tive the promotion of recreation and the develop-
ment of talent for the radio and motion picture
ix practically bound to succeed.

The efficacy of recording is well illustrated
by # distinguished and popular idel. whose radic
premiere was widely disparaged by the crities.
This conscientious artist uses a phono, recorder
religiously for pre- and post-audition tests. The
critics are still mystified by the remarkable im-
provement between the first broadcast and the
third and subsequent ones.

THOUSANDS OF USES FOR RECORDINGS

Service at profitabhle fees c¢an he rendered to
banquets, reunions, conventions and sales mecet-
ings. where organizations and participants are
cager to preserve an audible record of the pro-
ceedings for sentimental, archive and reference
purposes. Such a studio can be made available
to schools, colleges. and individual teachers for
bringing their students there to advance them
in music, public sheaking, phonetics, diction,
foreign languages, etc.

By simply attaching the recorder to a radio
set, programs can be instantly recorded off the
air with high fidelity and sold to sponsors, ad-
vertising a#encies, broadcast stations and in-
dividual performers, (Insofar as copyrights
permit.—FEditor)

The making of personal phonograph record-
| ings is not confined to artists. educators. stu-
dents, musicians, performers, dramatists, hroad-
casters, ete,, but is for every man, woman and

People crowding in front of a "beach' recording
shop to have their voices recorded.
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child who has 3omething to say, a song to sing,
an instrument to play or 1 memory to preserve.

Many and varied are the reasons for making
personal recordings. One woman thus pre-
served the songs of her two favorite canaries.
A man has ready his own funeral oration long
before his demise, to he gently spoken with
comforting words to the mourners when his
funeral occurs. Complete wedding ceremonies
have been recorded. Reno's traffic could per-
haps be xreatly reduced if the actors in the
orizinal ceremaony could only hear repeated the
impressive words. Preserving children’s voices
in the same sentimental way that mothers treas-
ure periodical photographing of their offspring,
the bronzing of bhaby's shoes and the sculptur-
ing of hands. is yet another application,

Gloria Caruso's voice is already recorded,—
Lindbergh's first speech is preserved—John Me-
Cormack’s children likewise and thousands of
dist:nguished citizens.

Business executives with big ideas lose their
potency when they dictate and see their woris
in weary. flat. stale and unprofitable type. Now,
Mr. Thos. A. Watson of the International Busi-
ness Machines Corporation and James H. Rand
of Remington-Rand Company and many others
are able to step up to the microphone of their
private recorders and “‘deliver the goods™ in
their own characteristie and effective ways on
permanent dises and then send them out to
their various outlying branches.

A studio established in summer resorts. amuse-
ment parks and along well traveled city avenues
presents the novel and intriguing opportunity
to “speak’’ to far off friends. sweethearts and
dear ones at home in what may be called an
“audible greeting card.”

(An interesting article on sound recording
to which the reader may wish to refer, appeared
in the Fehruary, 1935 issue of Radio-Crajt.
The article is entitled, *‘Broadcast Artista Record
their Programs."”—~Lditer)

HOW TO MAKE A MIDGET
PREAMPLIFIER

(Continued from page 278)

used as a high-impedance load in the plate
circuit of the tube. but no D.C. passes through
it, since the plate is fed by a 14-megr. resistor.
The low-impedance mike winding is used to feed
the line to a regular amplifier unit,

All resistors except Rx are of the %-W. in-
sulated type, as the current to be carried is very
low, and space ix at a premium,

The various condensers used should be of the
best possible make, as should all other units,
to minimize noise. Condensers of 200 V. rating.
are satisfactory.

The results obtained with this amplifier were
very satisfactory. No test equipment was
handy to make actual gain tests, but the pre-
amplifier in connection with an ordinary con-
denser mike, gave quite a bit more gain than
a very high-sensitivity single-button carbon
type, used without it. The A.F. response char-
acteristic is apparently very good, and the lack
of hum and hiss make the result very pleasing.

The batteries last a long time, since the "B"
current drain is only around 1 or 2 ma, while,
as stated, the A" drain is only about 70 ma.

This unit may be used for any type of ampli-
fication requirements besides P.A. work, such as
for use in amateur transmission. In fact it bas
been used for such work most of the time since
it was built.

LIST OF PARTS

One Thordarson midget micraphone transformer,

*One Hi-Vac type XSG tube {(and special socket
for same). V1:

One Blan off-on toggle switch, Sw.;

One 60 ma. pilot bulh (and socket for same),
v2:

Four Na-Ald insulated pin jacks;

Onc Na-Ald insulated binding post;

**Two molded resistors, 5 megs.. 4-W, Rl. R2;

**0One molded resistor, 75.000 ohms. 1%4-W.. R3:

**One molded resistor. % -meg., 4-W., R4;

One Cornell-Duabilier tubular condenser, .01-mf.,
200 V.. Cl:

Twao Cornell-Dubilier tubular condensers, 0.1-mf.,
Cc2, C3:

One Try-Mo steel case, 5xfx3% ins. wide:

Hardware, wire, grid clip, etc.

*Name of distributor upon request. **Nume

of manufacturer upon renuest.
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RADIO-CRAFT
A MULTI-RANGE METER KIT

(Continued srom pape 274)

for

posts to permit connection of the “unknown’
resistor for measurements without introducing

additional resistance. The “'unknown’” re-
sistor to be measured is now connected in
parallel with the internal resistance of the
meter, thus affecting the current flow and

wcetuating the meter, and indicating the proper
value of the “unknown.,” Caution should be
used to connect the shunts to the meter, in
the series ohm cireuit, with short and heavy
wires as you are paralleling the “unknown™

resistance with both the meter and shunt. Any
appreciable amount of resistance in these
shunt “leads’” will cause error in the LO read-

ing  scales.
In Fig. 1, you will ohserve a link switch
providing for a low-loss arraniement which

proves very effective. It is also used in con-
nection with current measurcment on the
right side through tip-jacks: alo, for HI and

LO ohm circuits at the hottom of the panel:
and volts on the left.

OPERATING DIRECTIONS

Testing Current. Up to 100 ma. Swing
the link to 100 and connect one test lead to
the eommaon jack marked MA. at the top, and
plug in the other tip at the jack marked 100,
For 10 ma. use the same operation, turn link
to 10 and take off with tip-jack leads. For
1 ma. leave the link open, and use proper
jacks as marked.

Testing Voltage. Set Jink to VOLTS and
use jacks on the left side marked VOLTS. Any
range gavailable on the {ial may be had by
use of different multipliers.

Testing Resistance. With the shunt link
open as shown at Fig. 1, short the common

jack marked OHMS at the bottom of the
panel to the 100,000 jack and regulate the
OHM  ADJ. until the meter reads full-xcale,

which is the 1 ma.-100,000 nhms fundumental.
Keep thix circuit closed and we now have the
0 to 500 low-range fundamental, using the
heavy terminal leads. Slip the link to 10
ma. and. readjusting the meter after shorting
the common and 1,000 ohms jacks with a test

lead, the HI fundamental now reads 0-10.000,
and the 1O has n measurement of 0 to K0
ohms.  Awain change the link to 100 and re-

adjust for full-scale, the H! reading will now
be 0-1.000 ohms and when left connected at
full-scale the LO scale will be 0 to 5 ohms.
The lowest division reading .01-ohm. To
conserve the battery. disconnect the test lend
short in the series circuit.

10 Meg. Scale. Measurements higher than
the fundamental, (1 ma. and 100,000 ohms),
are changed hy raising the vaoltage, thus 41,
V.. 45 V. and 450 V. nppled to a 1 ma. meter
through 4,500 ohms, 45,000 and 450.000 ohms,
will give the resultant full-seale readings of
100,000 ohm:, 1 mek. and 10 megs., respeet-
ively. For the 10 meg, voltage supply, con-
nect through a 0.4-meg. wire-wound resistor
to the panel terminals marked EXT. and
VOLTS, twu leads from a standard type

Underside view of the multimeter showing in detail
the sturdy mounting of the few parts needed.

MILLIAMPERE
TAPS

VOLTAGE
JACKS

METER
OHM-
METER
i ADJU!
1008 JUSTER
SHUNT
10 MA
SHUNT
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of radio-set voltage divider, rectifier tube or
power supply having a drop of 450 V. or
more available. An adjustable resistor in the
power supply line to the transformer may be
used to adjust for the 450 V. properly required.
which will be shown by the meters reading
full-<cale at tip-jacks OHMS. COM., and 1 MEG.

1 Megohm. The circuit in Fig. 1 shows
a 45.000 ohm resistor in series with the 1
mer. jnek, therefore only a midzet 45 V.

hattery will he necessary for this cureent sUp-
ply. Be sure to close the EXTERNAL VOLTS
circuit after using.

LIST OF PARTS
One Van

type 3X dial:
One Weston 1 ma. meter having 50 ghms in-
ternal resistance. models 301-88. and 321;

One Van type 50 8-2 scriex shunt (50 milli-
volts at 10 and 100 ma.);

One panel, 314 x6 ins.;

One Klectrad or C.R.L. midget 1,000 ohm
rheustat or potentiometer;

Eizht Eby hinding posts:

Twelve Na-Ald tip-jacks;

Voltage multipliers

One Shalleross resistor, 4.000 ohms, for ohms
eircuit;

One Shalleross resistor. 45,000 ohms, for chms
circuit;

One Shalleross resistor, 4,950 ohms;

One Shalleross resistor, 45,000 ohms:

One Shalleross resistor, 450.000 ohms;

One 415 V. battery, small size:

Lugs, heavy ecopper bus wire,
ete.

THE RADIO FIELD AS A
FUTURE

(Comtinned from page 274)

varions  periods  of properly-directed  study.
It may be seen, for example, that one semes-
ter’'s work leads to u class 13 amateur license,
while two are needed to attain a First-Class
Radiotelephone or a Second-Class Radiotele-
graph license. The latter can be increased
to a First-Class Radiotelegraph  ticket after
a year of expericnce. The man may then
he made chief operator of any radio station.

A 1 year course would probably lead more
directly to a high-salaried position, without

copper straps,

some of the intermediate steps needed with
less training.

Not all men wish to enter the operative
fields. quite naturally, so the chart includes

many others, such as =ervice, executive, and
engineering, The “practical” Service Man
niight well take such a course as a responsible
school ean offer. in order to fit himself to at-
tain, more quickly, the position of service
manager or service engineer of a radio cor-

poration—a position he of course might achieve
otherwixe. but certainly only after many cxtra
wears of work,

We muxt never lose sight of the fact that
the years of experience that the radio Serv-
ice Man has acquired are of great help to
him, no matter what study course he under-
takes. A man who has had much practical
experience is n great deal more valuahle, hoth
to himself and to his employer, than one whao,
although he has had the same amount of
xchonl study. lacks the background of prac-
tical knowledge. The former will he ahle
to apply his theory in a direction his prac.
tical knowledpe tells him is correct, while
the “theoretical engineer.” although his so-
lution of a prohlem may he quite correet on
paper, will find it does not stand up under
actual use. Thus the “practical™ man should
not bemoan the time he spent bhefore taking
up actual study of his chosen line, for his
former knowledge will always he of the great- |
est help to him.

TECHNICIANS' DATA

(Continued from page 294)

P

7i. SUPREME 391 P.A. ANALYZER. This book- |
let describes the features and use of the new

Supreme 391 P.A. Analyzer, designed to equip |
the radio Service Men to cash in on the con- |
stantly growing opportunities for service in

the sound equipment and public address systems

used in movie theatres, schools,
toriuma, etc.
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Editors, vxperte. atudents, technicians—
radio 1 from all over the country are
nnanin sindeclaring Ghirordi®s MODERN
RADIO SERVICING to be the finest book

ever written for service men.  “'The most
g -

others w hoxe enthusiastic recep!um hanfar
ereceded our most optimistic expectations.
11°8 time for YOI to look inte thi

MODERN RADIO

SERVICING

Every phose of radio servicing as it in |
timed . hy the mont successful service
uruu in the U S, Every modern
trument and method {including the
( ullnule-liay Oucillorcope) clearly deseribesd
and explained. Shows you how to do every
kind of test and repair job the best and
!

kent  way. \Il the latest 1935 dope
in cany-to-understand
1300 poges. 706 illustrations.
723 Review Questions.  Price $4.00.

RADIO FIELD

SERVICE DATA

B. M. Freed, co-author
Supplenment and Answer Book to MODERN
RADIO SERVICING. Cuntains over 25 in
saluable 1ables and charts for qu
handy use in practical serviee work-
ing table of ll‘IIllhll‘ symptoms and remedie
for over 750 rececivers. romplrlc table of
i.f.’s for nll superhets (2,790 in all?). ote.,
ete. 240 pagen.  Hl illustrations. Price 31.50.

Intraductory Combination Offer.
MODERN RADIO ssoo RADIO FIELD
SERVICING and — SERVICE DATA

Lif purchased together)

RADIO PHYSICS

k and

9‘2 pam-s.
lh() Review Questions.
Price $1.00.

————— Mail This Today= =— — — = —

T 1
I RANO & TECHNICAL PURLISHING €O. |
| 45 tator Place, New York. Dept. RC-11

| Please send free literature on the books described |
l in RADIO CRAFT. '
| Niame 2
l Address I
| .
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Train Aow }F;:r Ntw

Get Into a Line

y

Where There's Analyzer &
Action—Every Day— Resistance

And a Payday Every Ie:te:—

_ 1 ates

Week—You Be; the Boss! | pogign—

tity m il et ore | YOURS

lfi-u:'ll uny, the ‘rmlllu Im-m‘l;n- Without
el enn use  traine “n.

With ttl:" proper t,r;nlnlm: nnd Extra Cost

i e ry squipment,  von

can enter this feld o ke

a comfortuble living, We ln-

clnde with onr conrse this modern set a
trouble  shooter  withont any  extra
plees of  cqnipment hos proved  to b wible
help tee o members, ACer briet pretiond of i
fnk ¥ou can take the set analyzer out on Service culls and
really compete with “old timers.” We show ymi how to
wire shortwave receivers—analyze amd Tenair all types of
radio setz amdl many other profitahle jobs can be yours.
Teaching eresting work s our husiness and we
have pro res with every faeility to help You
learn auickiy l'el tiw-roughly. 1f you possess averake intelli-
zenee aml the desire to make real profress on Your own
merits. you will he fnmterested.

ACT NOW —MAIL COUPON

Start this very minutel Rend for full detalls of our plan and
free hooklet that explalns how easily you can new cash in on
radio anickly. Don't put it off! Write todsy. SEND NOW!

LLL) .ll-lllIlllllllllllll.-l..lll-llll.
RADI0 TRAINING ASSN., of AMERICA
Dept. RC-511, 45|13 Ravenswood Ave.. Chicago, 1l

Gentlemen: Send me detalls of your Enrollment Plan
and Information on how to learn to make real money
in radic quick.

Name.

Address. ...

Btate.

RADIO

Made Easy

() —Wwrite for FREE NEW CATALOG of
Condensers. Transformers, Chokes, Sotkets and
general equipment for receiving and transmitting,

(2)—SEND 10c for New 32-page Manual of most
popular Short. Wave Receivers. with illustrations.
diagrams and parts lists.

Address Dept. RC-11

HAMMARLUND MANUFACTURING CO..
424-438 W, 33rd 8t., New York

City.

o Battah Raclicr

ammarlund

30-15,000 CYCLES | 1 D. B.
MULTIPLE COIL

Hum Free Consltruction E“h
Audio Transformers ¢ 75

In Hum. Proo' Cases 3
Kingle ar I‘u,.h frutl High and

Tow Equalizers in Alloy case $1.50
Hum FProof Alloy Case 075
I ALLOY TRANSFORMER CO., 135R Liberty St., New York City

—New Service l.nstrument!—1

I'eak (mtpul Vis-

A lalien e

e tor Linip [ oupers
Tl viver.. Re

H paper cipe imeters,

[l i barn our_or et

out of rder,

o1 paid Sl'7

RADIO DESIGN COM.
PANY. 98 Parl;‘ YPluco.

New York,

UE WHAT |5 WRONG

WHAT TO CHARGE —
Radlo
CKKER,

You can’t afford
to be without ane. (No Stambs)
PAUL G. FREED (Publishing Division R}
5053 Baltimore Ave. Phiiadelphia. Pa.

Every member of The l‘hlla..
Service Assoriation owng a CI
trouble-graph and repair. pncer'

I'rice 50¢ potiaid

RADIO-

NEW OPPORTUNITIES
IN RADIO

(Continued from paye 275)
of power is required for most types of trans-
mission: and. a combination transmitter-
receiver or “transceiver” may be built at slight
cost. Many new uses have been found, too.

(See. ‘“‘Armstrong Invention Ends Static!”,
Radio-Craft, July 1935, page 6; "Radio Waves
Now Kill Plant Pests and Insects,” November
1934, page 272; “Ultra-Short-Wave Radio for
the Freight Train. May 1934, page 646 '"How
to Make an Experimental Radiophone,” October
1933, page 200: “Professor Lectures Class from
Home," April 1935, page 582; "S.-W. Radio
for N. Y. Stock Exchange,' September 1935
pare 134: and. “Transceivers in Tomarrow’s
Car.”” June 1935, pawe T14.)

Centimeter-wave uperation, in contrast with
S-meter performance, is ultra-new,—at least,
insofar as securing any considerable amount of
pm\er-rndwtlon is concerned New developments
in the “magnetron” type of tube have made it
possihle to secure very hixh cfficiency at wave-
lengths only a few centimeters long.

(See. "The New "Mystery Ray' ', in this issue
of Radio-Craft: *Super-Short Radio Waves.™
October 1934, page 213; and. “Marconi's New
Invention.” October 1934, pawe 19%.)

(Also. refer to the January 1933, SHORT-
WAVE NUMBER: note the item, “Short-Wave
Applications,” page 391.)

3 O'Clock—Radiotherapy. A few, well-equipped
organizations are supplying limited types of
radiotherapy cquipment: further expansion will
soon establish a demand for advanced techni-
~ians to construct, install, operate and service
this high-priced, precision apparatus.

(See. “Machine for Amplifyinig Heart-hcats,™
Radio-Craft. September 1035, pawe 137: “An
Artificial Fever Apparatus.” July 1934, pase 9:
“The ‘Radio Knife''", Aurzust 1934, page 72; and
“Curing ‘Stif Shanlder’ by Radio.” July 1935,
page 8.)

4  O0'Clock—High-Fidelity and Controlled
Sound. First. continual improvements in (a)
reproducers, (h) tubes, (¢) circuits, and (4
mierophones. and other associated compupents;
second. improved browdeasting  facilities: and,
third. improvements in the technique of manip-
ulating sound set-ups have made sound repro-
duction not only indistinguishable from  the
original, bhut also far more effective

(See. “How to put ‘High-Fidelity’
Sets." Rudio-Crart. March 1935, paite 537: "Hi-
Fidelity on Short Waves.” January 1935. pare
396: “The Problems in Hixh-Fidelity Design.”
December 1934, page 339: and, "How WHAM
Goes High-Fidelity.” December 1934, page 357.)

Contraolled sound. a new term in the radin

into Old

field. is to the sound field what perspective and
color are to the motion picture field-—in faet.
we forceast a wonderful hoost in the mation

picture business when this industry awakens to
the possibilities for expression afforded by the
nuse of controlled sound. For, in a word. con-
trolled sound supplies not only the ‘‘depth,™ in
sound. that perspective Eives to motion pictures.
but also econtributes the emotional control that
ix achicved. in pictures, by the usce of colar.
(See. " ‘Controlled Sound® for Madern Theatres,”
Radio-Craft. September 1935, pare 157: “Third
Dimension ir Music,” May 1434, page 654 and,
“Klements of 4th-Dimension P.A. or Saund Sys-
tems.” Part 1, January 1935, page 407, amd
Part 11. February. pawe 481

5 O'clock—Industrial Electronica,

Said David

Sarnoff. formerly president of RCA, ~Without
electrons we would have no radio sets, sound
| moving picturex. lung-ldistance telephony, 'talk-

ing books® for the blind, faesimile transmission:
nor thousands of other devices which make our
lives more pleasant, such as light measurement
and eontrol. automatic ecounting and sorting
devices, protection of machine aperators, burglar
alarms, cte.”

Industry has taken electronics, in the warb of
the photoelectric cell, to its corporate bosom.
Inside of 5 years, we will look back and wunder
why we hadn't previously thought of the thou-
sands of additional applieations which will have
been developed in the interim.

Service Men specializing in
then he with us in “profusion,” so to speak.

(See, "The Electranic Art. Radio-Craft, Avpril
1935, page 581: “The P.E. Cell.” Aupgust 1934,
pawe ®6: A Cold Radio Tube,” December 1934,
page 326: and, "Home Electronies,” April 1935,
pare 595, Also, refer to the April, 1935 ELEC-
TRONICS NUMBER.)

electronics will
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6 0'Clock—Facsimile and Television. We plave
these items in the order indicated, =ince the
commercial status of transmission and reproduc-
tion of facsimile views and illustrations is hixher
in the U.S. than is that of televizion.

(See, "New National Wirephoto Service,
Radio-Craft. April 1935. page 581: “Announcing

-Electrolytic Pictures via an Improved Sys-

tem,” June 1935, page 718; “Radio Sct Prints
Newspaper.” Abril 1934, page 5%0; “'The Radio
PPen,” July 1935, page 13: *‘Ultra-Short-Wave

Fhotoram Service." April 1934, paze 583: and,
“How to Make a Faesimile Sender and Record-
er,” Aupust 1935, page 85.)

Television is very much in a state of flux.
Nevertheless. it is inexorably progressing to the
position of a domestic and commercial actuality.

(See, "'Latest in Television, Radio-Craft, De-
cember 1934, page 330: “A Modern Yicture of
Television.”! Part I, April 1935. paxe 589, and
Part II, May. page 673: and, “"World-Wide
Television,” Aurust 1935. page T6. Also, refer
to the August, 1935, TELEVISION NUMBER.)

7 0*Clock—Multiplex Telegraphy and Teleph-
ony. Right at the start. let us mention that
this reference is »ot to the previous methods of
multiple transmission, hut to the advanced sy=-
tems that utilize, for instance, ‘frequency”
modulation, and “coaxial” conductors. The lat-
ter, for instance, permits 200 conversations to
be carried on, between 400 persons, over a sinkle
pair of “enaxials”: the previous limit was 2
(ar, at most, by using a “"phantam® ecireuit, 3),
conversations between 4 (6) persons!

(See. “‘Frequency” vs. ‘Amplitude’
tion."” Radio-Craft, Aurust 1935, page 75;
“Inter-City Commercial Radio Serviee,”” July
1934, page 6: * 'Frequency Modulation' in Ta.
morrow's Set,” September 14935, page 152; and.
~Television Hook-Up from N.Y. to Phila-
delphia™ [an item concerning coaxial cable},
August 1935, page 70.)

8 O’Clock—Radiodynamics.
of mechanical devices has always stirred the
imagination, but *‘radiodynamics.” or the re-
mote control of cquipment by means of radio
signals is Loin¥ to do more than that for, it
has already started to stir the pocketbooks of
manufacturers and technicians. Airplanes, boats
and other devices have heen hrought under con-
trol of the lenzthy finger of radio waves; even
the typewriter has succumbed to radio contrul

Modula-

Remote operation

-TABLE I-
THE TREND OF
RAD!O DEVELOPMENT
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(See, “‘Radio
September 1934,

Radio-Craft,
New Radio

Telemechamics."
pare 133: "The
Garage Door Opener.” September 1933, page
138; "“An Introduction to Radio-Dynamies."
February 1934, pare 472: “The 'Human' Ford
Car.” March 1934, page 519; "Radio Controls
Battleships,” April 1934, page 592; and, A
Radio-Controlled Boat.” July 1934, paxe 18,)

8 O'Clock—Sound Recording. There are sev-
eral "angles” to the recording of sound. There
is, for instance, the “transcription’” record,
which is a veritable radio program. from A to
Z. with announcements, advertisingz patter, and
entertainment material, all combined in one or
more superlative recordings. Only experts ecan
qualify for positions here. Other types of
recordings are open to somewhat less-skilled
lahor, and include the outdoor job of making
bird-sound records; and studio work such as
(a} recording radio programs for checkback as
to enunciation, speed of delivery. ete.. and. (b)

making impromptu recordings for mailing to
relatives, ete.
(See, "How Broadcast Artists Record their

Programs.”” Radio-Craft, February 1935, pare
a63: "How the Sounds of Birds are Recorded
on Film and Dise,” February 1934. page 463:
*‘Records "Play’ 3 Hours,”” July 1934, pawe 9:
and, “High-Fidelity Reproduction from Records.””
May 1935, page 669.)

10 O'Clock—Electronic Music. Music lovers
the waorld over are slowly awakening to the
possibilities of electronic music, and with in-
creased interest will come increased husiness of
thiz type for thousands of apparatus builders.

(See, "A ’'Syntronic’ Organ,’”” Radio-Craft.
Augrust 1934, parge 77; "And Now -The Electric
Violin,” August 1933, page 85; "How to Make
the Beginner's Pianotron,” January 1934, page
404: *'The 'Polytone” Eleetronic Organ,” May
1934, page 657: "An Easily-Built *Theremin.”
April 1935, page 600; ""The Marimhalite,” Oc-
tober 1034, page 205: "The Latest Electronic
Organ,” April 1935, page 600; and, “Hammond
Electric Organ,”” July 1935, page 9.)

11 0’Clock—Public Address and Sound Reen-
forcement. Under this heading are several new
items to which attention should be called, bhut
the very first thing to do ix refer to the listing
of 101 applications of P,A. equipment, under
Table 1, in the article. "The Growth of ‘Public
Address' ", hy D. H. Wright of Wright-DeCoster,

Ine., in the May 1935 issue of Radio-Craft.
page 654.
It is not every day that a stadium can be

s0ld on sound equipment. but they ure slowly
coming into the fold: even existingz installations
afford work that is requiring the full-time atten-
tion of hundreds of radiomen.

Private homes are still an excellent source of
income, for. the owners of swanky estates
ordinarily are anxious to keep their sound in-
stallations (usually. a radio-phonograph com-
hination with long-playing records. and *“‘piped™
to many reproducers within, and outside the
house) right up-to-date,

(See, "A Super-Power and -Quality P.A. Sys-
tem,” Part 1, Radio-Craft. Decemher 1933, page
338, and Part II, January 1934, page 400:
“*Amplified Chimes for Schools—Churches,” June
1934, page 718: ""Reenforcement Systems in
Stadiums,” May 1935. page 648; '*Centralized
Sound for Schools.” May 1935, page 661; “A
New Giant, Mile-Range Loudspeaker,” Decem-
bher 1934, page 334; and. "New Money-Making
Possibilities in a Portable P.A. Demonstrator,”
July 1935, page 24. Also. refer to the May,
1935 PUBLIC ADDRESS NUMBER,)

12 0’Clock—Metal Tubes. As the writer
stated in an article in the preceding issue of
Radio-Craft :

"Definitely, metal tubes are here to stay.
Therefore, the radioman might just as well
start right now to absorb every available bit
of technical data relating te them, if he wishes
to keep abreast of future developments in
metal tubes.”’

Unaquestionably, we have entered the "Metal
Tube Era.” in which the old. glass-type tubes
will play but little part, and that mostly as
replacement in out-moded equipment,

(See, “"Now--Metal Tubes,” Radio-Craft, June
1935, pare 726; and. “Tube or Not Tube,” July
1935, page 7. Also, refer to the October, 1935

METAL TUBE NUMBER.)

Although this resumé of new opportunities in

radio i3 very incomplete, the writer will feel
exceedingly happy, indeed, if the reader has
found the article sufficiently entertaining to

have realized in some measure the tremendous
acope of present-day radio activities.
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HOW TO EQUIP A SOUND
TRUCK FOR ELECTIONEER-
ING, ETC.

(Continued from page 277)

actual installations.}
proximate relation
put of a P.A.
square feet,

The following is the ap-
between audio power out-
system and outdoor coverage in

Tahle I

Audio I*ower ADDtox. Aydio Power Apiwox.
in Watts Outidoor in Watts Ourtdnor
Devetoped by Coverape Developed hy Coverare
Loudspeakers in 8a. Ft.  Fowlnpeakers in 8q. Ft.

1 100 20 %.000

2 200 25 11.000

3 300 30 15,000

4 550 35 21,000

5 1.000 40 30.000

7.5 2,000 45 55.000

10 3.000 50 80.000

15 4,700

SELECTING THE AMPLIFIER

The actual selection of a specific amplifier for
any given sound system is of cours¢ a matter
into which many factors enter. For the ampli-
fication of voice only. a high-fidelity amplifier
fs not required inasmueh as speech itself is
limited to a comparatively narrow frequency
band. For the quality amplification of phono.
records or for the “‘re-enforcement” of orches-
tral and vocal selections, a high-fidelity type of
amplifier is desirable for best results. Of course,
a number of other vital factors enter into the
selection of an amplifier which are directly de-
termined by the type of associate cquipment to
be used with the system. For instance. if it is
decided upon to use the new crystal type mi-
crophones, the amplifier must develop sufficient
gain to provide full output with normal voice
inputs. Likewise, the efficiency of the speakers
employed must be taken into consideration, for
speakers of 75 per cent efficiency will require
an audio amplifier capable of developing 66.5 W.
in order to cover an area of 80,000 square feet,
16.5 W, (or 25 per cent of the amplifier output)
being  wasted in the conversion of eleetrical
impulses into sound waves.

WIDE-RANGE AMPLIFIER

Let us for a moment consider the wide-range
variahle output P.A, amplifier described in the
Decermnber, 1934 issue of Redio-Craft, page 347,
as the one which most closely fulfills our needs
from the viewpoint of (1) sound coverare, (21
flexihility of operation, (3) simplicity of instal-

lation and remowval, (41 compactness, (5) light
weight, (6) universal power supply, (7) com-
pleteness, (8) economy of operation. and (9)
low cost.

The variable output feature of the amplifier
provides for 5, 25 or 50 W. output with at-

tendant economies at the lnwer levels,
(This interesting discussion of amplifier choice
will be concluded in the next issue.—Kditor)

THE RADIO ENGINEERING
YOCATION

(Continued from page 277)

the light of specialized training in his particeu-
lar field, Graduates of this course are well
qualified professional men in the strict sense of
the word.

There are 3 residence courses. One, for home
study graduates only. is comparatively short,
aimed entirely at the radioman with consider-
able practical experience who wishes to enrich
his knowledge of the higher theoretical consider-
ations. tokether with the practical ¢nds involved.
It extends for 10 weeks of intensive training
during the summer months. The second is the
one-year residence course. No particular pre-
requisites are expeeted of the student of this
course except that he have a high school educa-
tion or its cquivalent. A man experiencing this
training  will receive well-halanced theory and
practice, His time will be divided as follows :

35 per
35 per
20 per
10 per

cent theoretical instruction
cent actual laboratory praectice
cent construction. and

cent mechanical drawing, ete.

The aim of all the courses is the training of
practical radio engineers, The results which
have been attained prove the wisdom of the
original concept.
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Save Money!
New “DEPENDABLE"
TESTS SETS

AsWell as TUBES

Ready to
Operate,

$17.85 $21.95

HIS newest Radio City development is

an excellent up.uuy and resistance tester,
in addition to testing accurately all present
and new type tubes,
This donble-service makes it ecially use-
ful and the low price shoul(r appeal o
service men who wish to save on their test
equipment cost.
Latest design $” Bakelite fan-type meter in
full view. Unusual Neon lamp indicaces
shorts, also
Handsome. black, etched.
panel; waterproof case,
and deluxe models,

‘DEPENDABLE"
MULTITESTER

Only S13.95
Ready 1o Operate

Kit,

leakages above 500,600 ohms.
sloping metal
Counter, portable

Accurate, up-to-date tect-
aswired  when  us

SRETT Analvzer
. yaur old Haly-
ger. Contain: J-rangel
ohmeter; J-range volt-§
meter; nicroammeter; mil=
Hammeter and  batteries,

KIT, $10.65

Write Dept. RC-11 for New
1936 Bulletina

RADIO CITY PRODUCTS CoO.

B8 Park Place, New York

No_403-A

STLE AYEAD

IN THE SERVICE PROFESSION WITH CASg
RECORDS OF BROADCAST RECEIVER REPAIRS

’ NAME.

ADD 10,000 HOURS our expe.
rience!’ ELI nlur:n%ul's.w’é’"
in_your Servicin N'T PUZZLE
YOUR OFIYS.A
Your work is nlrt-d and re:
cordc«lloryonm (‘Agh RECORDS,™
lentherette hinder CON-
&p h-be-u--lly lml nu-

dune

I quianged e resords of
ﬂﬁ' Y (,()\!I’L]- TED
JOUS. “Fach Kecord

b hyr’-mom P

sepair.  Faotest S'rvlrlnl nch-
ruquc Imo-vn
fodeln. \UI'

Mal
I’LEMF\‘I‘BD Ql ARTERLY
FREE for 1 ye
CAPITOL lADlO RESEARCH
LABORATORIES INC,
993 Natlonal Prcn Bldl.
athington,

$4.75 Postpaids
| Kiodly tlorward full details on "CASE RECORDS,”

ADDIRESS.

L it
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COMPLETE
DESIGNS
of 10 Public Address

..:'.l J:'."

A manual of cir-
cuiteof Audic Am.
plihers. One for
every purpose,
From 3 watts
lo 30 watts

All tried and

testod de.
signs. With
complets

lists of
parte and
t eler
valuse.

AFIERS

FRE

VALUABLE REFERENCE BOOKX.
Thisadvertisement and 10c INSTAMPS,
to cover mailing expenses, will bring
your FREE copy of this valuable Refer-
ence Book. There is no obligation.

STANDARD
|  TRANSFORMER
/R CORPORATION

851 Blackhawk St.,
Chicago

A

AEROVOX MIDGET @
ELECTROLYTICS

For assemblies where space is limited
+ + . Or as replacements in midget sets.
Remarkably compact . . . yet safety
factors remain adequate. In 200-volt
and 450-volt ratings. 2 to 16 mid.
Use them in those tight places . .

and forget your condenser headaches’

DATA Send for latest catalog covering
complete condenser and resistor
line. Also sample topy of monthly Research
Waorker.

CORPORATIO
7 Washington St L

Brooklyn, N. Y.

wi K JGHY PLANTS

A littie xas and a Kato A plant en-
ables you to operate AC radios, amnld,.
fiers, refrigerators and other atandard
en 300 watie and
up. i Live lizerature
on AC and IIC mud!ll Burn Kearosene.
5 KW [Mosel driven

ATO E| N| NG CO. Mankato, Minn,, U. S, A
braphdesity f L ere for spevating AC vadios on 32 and 110 velty
¢ windmill ikt Plants & batiery charders

RADIO

ENGINEERING

broadeasting. wviation and pollce Fadlo, servicing, ma-
rine radin teleRraphy amd telephony, Morse telegranhy
and raiiway arcountlng® taught thoroughly. FEagincer-
Ing eoutse of nine months' duratlon equivalent to three
years of colleRe radio work. expenses low. Cala-
lo free Scheol establlshed TR74.

Dodge’s Institute, Hudson St., Valparaiso, Ind.

RADIO-CRAFT for

SHOULD | TAKE UP RADIO?

{(Continued from page 278)
cause of their element of newness and change.
Success in every sense of the word comes to
that person who finds himself engagwl in profit-
able and interesting work,

Since radio work ealls for trained workers
{with more training st present than ever be-
fore) only those who have the ability and pre-
vious preparation can zucceed—this limits auto-
matically the number of persons with whom
one must compete in securing suitable employ-
ment, For the past few years every field of en-
deavor has suffered from lack of employment,
but the untrained man has borne the brunt of
the economic depression since almost anyone
could replace him.

Professional men. whether they be doctors,
lawyers, dentists. teachers or radio technicians
are recogtnized as such by the cammunity in
which they reside, A person thorousrhly trained
in some particular field always holds o maore
secure social pusition than a “jack of all tradea”

The institution with which I am identified has,
for the past 21 years, suceceededl in preparing
young men for the radio profession. 'There is
probahly no other school of this type more
widely known to the radio fraternity as a
whole, starting as it Jdid. in the days of the are
and spark transmitters and continuing to the
present time. as a schoul devoted exclusively to
telexraph and radio instruction.

1n order to keep abreast of the field of radio.
and, in fact, to anticipate some of the future
developments, we huave found it necessary to
make constant revision of the types of courses,
methods of instruction and lahoratory pro-
cedure. Such courses as Mathematies. Elec-
tronics and A.C. and D.C. Electrical Theory have
been added to the curriculum of this school, due
to the increaxing nced for a more fundamental
knowledgge of these subjects as radio apparatus
becomes mare and more complicated.  We are
able to prepare voung men in a period of 9
manths. to enter the radio professinn in a worth-
while capacity, by including only those parts
of Mathematics and FElectrical Theory that are
direetly related te the ficld of applied rudio, We
require high-school graduation of students en-
rolling for the Breadeast Engineering course;
those enrolling for Radio Servicing and Marine
Radin Operating must have at least 2 yeurs of
high-school training. In view of the fact that
high-school graduation is required for the
Broadeast Engineering student. most of the in-
struction given is on a collere level.

With the full realization that a course in
radio cannat be complete without a well-equipped
laboratory, in which the students themselves may
gain first-hand information concerning the sub-
ject matter covered in their text books, this
school takes pride in the type of laboratory in-
struction which it provides. The laboratory
courses are not desigzned to give routine manipu-
lation of specific types of apparatus. but to de-
velop the student’s ability ta think for himself
concerning radio problems and their solution.
The laborutories are well equipped for thix
purpose. From the elementary experiments to
the more advanced. the student is led. in log-
ical sequence: experiments becoming  more
complicated as his knowledte of radio in-
creases. These experiments are checked and
graded by the lahoratory instructors, as the
stwlent progTesses in his work; each student re-
ceiving ax much personal supervision as is nec-
essary for the complete undertanding of the
principles involved. The school maintains a
weneral laboratory, in which mast of the ex-
periments of a fundamental nature are per-
formed. Besides the &eneral Ilaboratory, the
schaol maintains a Service laboratory, equipped
with the latest types of test equipment and
radio receivers, from the earliest to the latest.

All students, except those enrolling for Radio
Servicing, are required to learn the Contin-
ental (Morse) code, making it possible for grad-
uates to procure either first-class telephone or
second-class telexraph licenses. or both, thus
giving the graduate from this institution a
greater opportunity for obtaining employvment.

In summarizing, radio training offers the
following advantages to the person willing to
devote time and study to its attainment: radio is
an expanding industry, offering excellent oppor-
tunities to those with thorough training; it
provides the means of a livelihood which yields
both cash dividends and enjoyment: it provides
a vocation which yields income over a long per-
iod of time. wiving professionat standing and

¥reater social security.
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tests both
ALL-METAL and

GLASS TUBES

Plugs
into
110 Volt
AC Line

Combined TUBE
and SET TESTER

Tests every type of recelving tube made
Inclding  all-retal  and  glass  types, 7
KIT

Uses 5' fan-type meter with English
reading "Goud-Bad™ scale.  Tests shorts
and leakages with veon light,  Makes continuity and

ohmmdter test~.  Tests paper and electrolytic con-

wt., 10 1h-

No. 305C ‘Tube hecker,

97 Hudson St., New York, N. Y.
Manufactured for U, S, Signat Corps

dersers. Simple to operate—no adapters required,

Na 305KC T‘Il-he (‘herker Kt

M rosted, VOTK'FRTEE, meteely wired $21.95
WESTINGHOUSE

200 Watt. 110 V. AC

Radio Trading Co.
POWER GENERATOR

A. C. ELECTRICAL POWER

from a Windmill, fromm avallable Waterpower, from your
Autemoblie, from your Motorcycle, (rom your Bicycle, Foot-
pedals or Handerank (for transportable Radio Transmitters,
sirong Floodlights, Advertising Slgns); dn you want to
operate AC Radio sets from 32 V. DC farin light systems;
operate two generators in series to get 200 V, AC: omaln
two phase and three pPhase AU. ete.. ete.

There Are Over 25 Applications
Some of which are:

A.C. Dynamo lLighting from elght to ten 20 Watt 1190
Volt lamps. Biiort Wave Tran-mitter sopplying 11¢ Volta
At for operating ""lHam” transmitter. Operating (10 V.
AC 60 ('yele Radio Receiser in D¢ diﬁlrlﬂ: Motor Gen-
eratar. I'ublic Adilress Systems, FElectric Sirens on motor
boats. yachis, ete. Camb Lihting, Short Wave artificial
“‘fever'* apparatus. Television. I'elton Waterwheel for
lighting or other purposes. Airpline: for [ixhting strong
search IIRhts or elecific signs. Labmratory wuark. ete, ete.

14 to % H.I'. needed to run Kemerator.

BLUE-PRINT 22x26 In. and Four-Page
8, x 12 im. !NSTRUCTION SHEETS FREE.

Generator, as deseribed, Including four re- 90
placement carhon hrushts Blue- ||rlnl amd $ ’

instructions

Send $2.00 ¢ I|ni|l halance .0, n.
Shipping weight I8 1bs.

(Replacenrent earbon brushes hought scparate $1.50 per
set of four., Set of instruetions hought separate $1.00.)

MONEY-BACK GUARANTEE,

WELLWORTH TRADING COMPANY

560 West Washington Blvd., Dept. RC-1135, Chicago, 1.
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"QUALITY-CONTROL"
AID TO OLD SETS

(Continued on page 276}

for

AN

that is. with the high and low portions full on
and the middle portion almost off. This is an
overall curve from the output of the detector
up to and including the output transformer.

Curve No. 1 was taken on the audio amplifier
only and the increase at the two ends allows

for the attenuation that will occur in the
speaker, batfle, and surroundings.
When the edualized audio amplifier is used

in conjunction with a radio frequeney amplifier.
the results of equalization will be at a minimum
unless the R.F. amplifier will pass sufficient
frequenecy width to allow the equalizer full
control, Cutting of side bands in the radio fre-
quency stages can only be partially eompen-
sated-for in the equalizer. On the other hand.
if the radio frequeney band is made wide, at
least 13 to 15 ke. total, the equalizer can,
when necessary, by operation of the high con-
troller narrow the band that will he reproduced.

CONSTRUCTION DETAILS

The method of assembling the component parts
and eonnecting the unit in an amplifier is shown
in Fie, 2.

Assuming that the audio range to be repro-
duced with successful results is to be approxi-
mately 45 to 5,200 eycles, the following com-
bination of coils will be necessary., For the
high end there will be required a eoil having
an inductance of 200 mhy. and this will be
shunted with a .005.mf. mica condenser and a
50,000 ohm control. The inductance should have
a relatively low resistance and to the best of
the writer's knowledge none now on the mar-
ket will do, consequently it will have to be made.
The constructional details are shown in Fig. 3
and are self explanatory. The resistance con-
trol should by all means be non-inductive, which
means that it should be of the carbon type
rather than the wire-wound variety., otherwise
any change in the resistor control will have a
tendency to change the frequency to which the
high control is tuned as muech as several hun-
dred cycles.

The eyualizer for the bass end econsists of a
well desizned 30 hy. iron-core inductance (power
supply filter choke) in parallel with a .5-mf.
paper condenser and a 10.000 ohm volume con-
trol. In this portion of the equalizer it makes
little difference what type of wvariable resistor
control is used.

The coupling® condensor. C, should be the best
obtainable preferably of the 1,000 volt variety.

Its size will depend upon the grid resistance
which will be used on the input to the tube
following the equalizer. The basizs for deter-

mining the size iz that the impedance of the
condenser at the lowest frequency of the equal-
izer should not he greater than 1/10 to 1/6 of
the value of the grid resistor.

The equalizer control for the middle portion
of the response consists simply of a 2.500 or
3,000 ohm volume control either carbon or wire
wound. The entire equalizer consisting of the
low, middle. and high contral is finally bypassed
by a 2 or 4 mf. condenser as shown in the dia-
gram. This is important., otherwise the amount
of equalization will be decreased approximately
6 db. Operation of the equalizer is simply
a function of the amount of resistance in shunt
with the individual resonant circuits. The vari-
able resistances used to control the gain of the
equalizer should have a taper either of the “C”
bias or antenna type,

If it iz desired to broaden the response offered
by either the high or low equalizer, this can
be aeccomplished by inserting a small size non-
inductive resistance in series with the induct-
ance coils. This resistance is usually not nec-
essary and should never be over 200 ohms.

One thing that the huilder should expect
when the equalizer is installed is an appre-
ciable increase in the hum level of the ampli-
fier. This is natural and is occasioned by the
fact that the amplifier is bein¥ made to respond
to the lower frequencies (including 60 cycles).
Undoubtedly, additional filtering will be neces-
sary. It may even be found desirable to filter
the equalizer stage independently. If so, filter-
ing should be done with a fixed resistor and
condenser rather than with a choke eoil.

There are two possible methods of incorpor-
ating this equalizer in an audio amplifier; by
substituting it as the plate load in place of the
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resistor or transformer load of the amplifier; or
by making a single-stage amplifier consisting
of tube with equalizer units as the plate load
and connecting the entire unit into the pres-
ent amplifier. The latter method is preferable
inasmuch as the overall maximum gain of the
amplifier will remain the same (the losses of the
equalizer being absorbed by the additional am-
plifier tube).

Regardless of which methad is used. the equal-
ization for obvivus reasons should be accomp-
lished at low level. If the equalizer is to be
substituted for the plate lond of a present tube,
it should be the plate of the detector (the triode
section of a 55 tube) ; or, if a separate amplifier
unit is used, this unit should follow the detec-
tor,

Several points that are worthwhile consid-
cring in grder to secure the maxinmum advan-
tage from this equalizer are—never set the mid-
dle range control at zero, In 90 per cent of
the cases this control can be set at approxi-
mately 500 ohms and forzotten. If guality with
minimum distortion is expected from an ampli-
fier, it is essential that for a band extending out
to 5.000 and 7.500 cycles the final amplifier be
operated at very low output. As an example,
it is believed that for ordinary home use the
type 250 tubes in push-pull class A with fixed
hias is necessary. Furthermore, one should not
expect 15 to 20 watts output if the frequency
ranke goes out to 5,000 cycles or greater, but
rather in order to keep harmonic distortion to
a minimum, the amplifier should be derated to
perhaps 5 W,

As will be noticed in the circuit diagram, the
high frequency equalizer is shunted by means of
a suitable switech with two condensers, the sec-
ond condenser of .0025-mf. capacity being used
to extend the frequency range to ahout 7,200
cycles,

Several points that should be remembered:
Select the hest speaker possible, not necessarily
the one capable of handling the most power or
with the greatest per cent efficiency. but rather
the one having the fattest average response
over the maximum audio range. This coming
year will undoubtedly see better response speak-
ers. If it is necessary, several oqualizer units
may be incorporated in one amplifier, either in
the same stage or separate stages. For ex-
ample, the apeaker used starts to attenuate slow-
ly at say 4.600 cycles and the response desired
is to extend out to 6.500 cycles. The ohvious
answer is to build two high traps usingz two
coils of 200 mh. of induetance with different
condensers.

It is the writer's humble opinion that 1936
will witness the era of high fidelity both from
a receiving standpoint and from the transmit-
ting end not only on the new band from 1.500
to 1,600 ke. but aver the entire hroadeast range.

SELECTING A CAREER IN
RADIO

{Continued from

280)

be developed from the basic electronic prin-
ciple, and that these offer the rreatest future
in the art of radio science. While it is claimed
that television is here, up to the present time
crities seem to feel that the pictures are not
clearly enough defined to make it popular for
home use.

Tremendous developments are constantly be-
inZ made in the electronic fields. Trade jour-
nals are publishing articles on many electronic
devices that have heen developed fur radio and
industry. such as making it possible to control
flying ficld lights by a photo-tuhe device.

Many uses are now hein® made to measure,
count and weigh objects. Through the appli-
cation of the electronie relay it is possihle to
measure with such a device a millionth of an

nage

inth or to determine defleetions by measure.
ments as small as five one-millionths of an
inch!

From the foregoing, it will be obvious that
numerous attractive opportunities exist twlay
in the radio field. Broadcast stations must have
capable wen for installing, maintaining and
repairing their equipment. The sound picture

industry requires thoroughly trained, highly
skilled technicians for the maintenance and
repair of sound picture apparatus. in fact,

the trend of radio development offers unlimited
possihilities. And whatever phase of radio one
decides to specialize in as & career. a good gen-
eral training in electrical and radio technique
i esmential.

Please Say That You Saw It in RADIO-CRAFT
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Now-—a high-powered—

Radio 7Engineering
Library

—especially selected by
McGraw-THill publications

radio specialists of

—to give most complete, dependable coverage
of facts needed by all whoase fields are grounded
on radio fundamentals

—available at a special price and termas.

These books cover clreult phenomena. tube theory. Ret-
works, medsurements, and other subjects—glve specialized
treatment of all flelds of practlcal design and application.
They are books of recognized positlon in the literature
bhooks you will refer to and be referred to often. If you are
practical desikner, researcher or enkincer in any fleld
ha-ed on radie, you want these books for the help they
give in hundreds of problems throughout the whole field
of radio engineering,

§ volumes, 3981 pages, 3000 illustrations
1. Everitt’s COMMUNICATION ENGINEER-
G

2. Terman's RADIO ENGINEERING
3. Chaffee’s THEORY OF THERMIONIC

VACUUM TUBES
4. Hund’s HIGH FREQUENCY MEASURE-
MENTS

5. Henney’s RADIO ENGINEERING HAND-
BOOK

10 days' examination. Special price. Monthly payment:
$26.00 worth of hooks cost you only $23.50 under this
offer. Add these standard works to Your library now: pay
small monthly instaliments, while you use the books.

SEND THIS ON-APPROVAL COUPON

McGraw-Hlll Book Co,, Inc.
330 W. 42nd St., New Yorlk, N. Y.

Bend nie Hadio Enginesring Library, 5 vola., for 10 dsys’ exzamina
tion on approv In 1 daye I will send $2.50, plue few con!
snd $3.00 monthly till §23.50 is paid. or return a postbaid. (V..
pay ;.)n.lu- on ordere secompanied by remittance of firei 1srall
mendt.

Nama
Addresn.
City snd 8tata

I'nsition

| Comoans

HERE'S SOMETHIN'
REAL HOT” says
“EMANUEL ESICO*

Something really hot in the way of elec-
tric aoldering irons. An iron that is hot.
stays hot and doesn’t burn out.

iron that you ean depend on
..

® A low priced iron with high priced
characteristics.

Your cost as low as G6c* at all Esico

distributors.,

*Model Nick Nack §5 watts.

Electric Soldering Iron Co., Inc.
New York, N. Y,

342 West 14th Street

R. C. A. ALL-METAL TUBE BULLETIN
HAMMARLUND SHORT-WAVE MANUAL
WORLD-WIDE SHORT-WAVE MAP
(Send DIME Each to cover Postage. ete.)
Factory Prices Kits—Sets—FParts

RADIO CITY LABS., Suite 1222-R
30 Rockefeller Plaza New York
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Tomorrow’s

MAGNETIC SPEAKER

Today!

The Revolutionary NEW
WRIGHT-DECOSTER

"HYFLUX"

L =
@ ngh Efficiency
@ Wide Frequency Range
@ Permanent Dust Proofing
@ Rugged Construction

Write For Complete Derails,
Specifications, Prices

WRIGHT - DECOSTER,

2251 University Ave.

Export Dept.: M. Simomy & Bon Co.
Cable Address: SIMONTRICE. New York

This midget RESISTOR
does a BIG job well!

Our type “R= MICROHM % -walt
Resistor shown here. actual size. is
ideal for Analyzer. meter tonversion

Inc.
St. Paul, Minn.

and many other use.. where & com-
pact, low-priced Resistor [s required.
ltesistance up tu 500,000 idijii:, (om-

panjon to abore unit Is our type "=
1 wait which may he obtalned in

reslsiance vaiues up to 1 Mexohm.
Wreite for samples, further Informa-
tion and our new catalog.

PRECISION RESISTOR CO

334 Badger Avenus, Newark,

.(‘jl

WIF{E WOUND RESISTO

SPEAK-O0-PHONE
COMPANY, INC.

33 West 60th Street
New York

SOUND ENGINEERING

Designers and Manufacturers of

SPEAK-O-PHONE (INSTANTA-
NEOUS) RECORDERS AND

REPRODUCERS

for Professional and Non-Professional use

RADIO-CRAFT

INTERNATIONAL RADIO
REVIEW

(Continued from page 282)

compensating for the mis-tuning of condenser
A, since C1 is shunted across A, Thus, exact
tuning ix assured.

In actual practice. the arrangement shown at
Fig. 2B is used. The tuning compensator is
coupled in the I.F. amplifier circuit, which is
also controlled by the A.V.C, Circuits R and C
are tuned slightly above and helow the L.F. re-
spectively, so that when the set is mis-tuned, the
currents in R1 and R2 do not match, and cur-
rent will flow in either one direction or the
other. Instead of making this contrel current
operate a relay, as shown in Fig. 2A, it is used
to alter the grid bias on ane or mare of the pre-
ceding tubes so as to increase or decrease the
damping effect on the tuned circuits, or it is
passed through iron core tuning coils. so as to
alter their effective inductance by saturation.

NEW ENGLISH RADIO SETS

EVERAL new innovations in radio set de-
sign appeared in recent issues of Wireless
Warld magazine. The first, shown in Fig. 3,
is & new form of dial, known as a “thermome-
r’” dial, in which the tuning is indicated by the
positions of black metal rods which run up and
down in glass tubes, at the sides of which are
calibrated scales.

The second novelty is in the form of cabinet
used for a new sct which has just made its ap-
pearance on the English market. The odd shape
of this cabinet is shown in Fig. B and is cer-
tainly motivated by the stream-lined vehicles
which are becoming so popular. the world over.

THE ROBOT AIRPLANE

AST MONTH, we announced the results of
some experiments by the British Army in
flying a full-sized plane without any pilot
aboard. by means of radio dynamic control.
In the latest issue of Popular Wireless, a sim-
pliied diagram of the apparatus which controls
the ptane from the ground was printed. An ex-
amination of the circuit reveals the method of
operating the control. A motor driven endless
tape is perforated to contain the signals required
to actyate the mechanism on the plane. A group
of buttons connects the contacts through the sig-
nal ribbon, closing a magnetic relay which con-
nects this contrel to a radio transmitter tuned
to a predetermined point in the ultra-high fre-
guency spectrum. A locking control on the sig-
nalling buttons prevents a second button from
being pushed down until the previous signal has
heen completed.  Each of these signal buttons
controls one movement of the plane, such as
“bank left"”, “rise"”, "ulide’. ete.

SHORT CUTS IN RADIO

(Continued from page 285)

add a dynamic speaker to any set not having a
field current supply. As shown in the hook-up,
Fig. 8 the parts nceled are simple and few.
The 2 mf. condenser smnoths the D.C. so that
the hum is hardly perceptible. The current is
around 40 ma., when using a 2,500 obm field.
which does not tax the 27-type rectifier.
Crype W. PHEBLE

HONORABLE MENTION

OPPER TUBING SUPPORTS. Copper tub-

ing piecces may be secured from any auto
shop by asking for a “wgas. linc.”” This tubing
is very handy for mounting wafer sockets in a
breadboard type of set. A single long serew
will hold hoth the socket and tube hushing at
each end of the socket. (See Fig. 9).

FRANK RADER

HONORABLE MENTION

ANDY EXTENSION PLUG. Almost every-
H one has an old automatic control unit, of
the type used to oberate & trickle charger and
“B” eliminator. laying idle in the junk box.
This can easily bhe made into a handy extension
plug with double outlet, as shown in Fig. 10,
The relay iz removed (for possible use
where) and the two sockets wired together so
that they are both "hot.” The two binding
posts may also be wired into the line.

IvEr PAULSEN

else-
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uanoy Flectrie

PAINT SPRAYER

ONLY

4

Complete
Outfit
and

Spray Gun

Startling offer' Famous spraving outfit Includes
pressure Iniernal nix spray Run. adjustable, non-
cloEging. fan and round spray nozzles. Ideal for
spraying paint, varnish, enamel, lacqQuer, shoe (yes.
biinssnuts prints. meectwiden el The powrz way snves Dme
woad fuabu 1 lses betrer wark. Outfil eomplele with aprad gun
Nationul Compresaar with sealed piston (eannot pump
duty Westinghouse motor, 110 voht. 80 evele. A_C.. plug
safrts «nlve 1516 air hone  Just plug men hight socke
ready for operation.  $14.50 complets. BSend $500
hatanee C. 0. D Shipping weigh). 30 1hs. Sotd on mone
back guarantss basls.

WELLWORTH TRADING COMPANY
560 W. Washington Bivd.. Dept. RC-1135, Chicago. I,

- - @ nNeIr magazine
for short-wrave fans!

SHORT WAVE LISTENER
_ 4,600 Short Wave

stations listed
hort Wavel HE finest magazine
ol of Its kind ever pub-
L‘“ener lished—totally  different
in get-up and contents
from an¥ other. {"ontaing
the largest listing of
short wave dtatfon: in
the world, up-to-the.
minute, including
“Police.”” *‘Television”
and short-wave Stallnns,
as well as a speclal list
of the star short-wave
stations with their fre-
quencies and call letters.
Also contains photos and
descrintions of short-
ware broadeasting sta-
tiong ln various parts of
the world with photos of
short wave studio artists
—How to locate ““weak’' distance statlons.
and other hints fer the '‘short-wave list-
ener’'—Uuestion and Answer Department

tor the *‘listener’'—=ilver (up Trophy

THE COPY for best photo of lstening “Posts.”

on a SHORT WAVE LISTENER
NEWSSTANDS 99 Hudson St. New York, N. ¥,

Ee)

Al T T T ]

orﬂcun ;‘I |

RGAIN

FANS.—32 Pages—
Two Colors=ro-
| fusely Hiustrated
This Dook Will
Save You Money!
Packed _between ths
covers of this 32-page
book i3 a trememibous
array of modern radio
equipment and other
electrical and scien-
tific mepchundlize— the

CA‘I’AI.OG
Sln, OB

MATEAE A a T FrEAdo — r-"H

"M GG

no! RLE
"n'}l RICEIVIRS

I
‘ q'

very material for

which You have been

looking—and at brices

all | whioh cannot possibly

be ny lower,

adio sete ‘and partn, low

priced micrngonpes, automohile udm scts, complete public addrees

equipment, fisld glusses, the finest short-wave equipment nysiabia,

uyllnl receivern, ratio N-Lhrtmnll ele.ete Name the item

——and it's in the bookt Thw Amum( book will show you how

o save money You save by buying at thc lowest

pylc.;, why not start saving now? Don't delayt

Send posteard or letter. Book by return mml

RADIO TRADING COMPANY
97 Hudson Street, New York, N. Y.

ossible
rte to-
It's freel

If you are interested in servicing eleetric
refrigerators, write today for complete de-
tails about the Second Volume to the OFFI-

CIAL REFRIGERATION SERVICE MAN-
UAL. Address, GERNSRBACK PURLICA-
TIONS, Ine.. Dept. RC, 99 HUDSON ST.,

NEW YORK. N. Y.
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IMPORTANT DATA ON
VIBRATOR-"B" UNITS

(Continued from page 278)

The 6 V. coil of the power transformer is the
only resistance in the cireuit at starting. ac-
cordingly there is very heavy load of about 10
to 12 A. placed across the battery. Since the
resistance of the filaments is also low when they
are cold, there is an additional load of some-
thing like 10 A. or a total of 20 A. at start-
ing,

‘When this drain is placed on a partinlly dis-
charged or undersized battery, it can very eas-
ily drag the hattery voltage down to a point
where there is insuflicient voltage to start the
vibrator,

When such a condition eecurs it may result in
the burning out of the vibrator or the power
transformer or at least opening the line fuse.

Fundamental desitn of the shunt vibrator
overcomes all of these difficulties. 1n this type
of unit at starting or ncutral position, the vi.

brator reed rests midway between the two cone
tact points. A high-resistance magnet coil is
inserted in between the battery and the vi-

brator and is shunted out when contact is made
at the vibrator points. The result of this re-
siztance is a reduction in starting drain from
10 to 2 A. Should the vibrator fail to start (and
the Jow drain makes starting considerably
easier), the vibrator cannot be harmed bhecause
it is out of the cireuit. and the high-resistance
marnetic coil guards the power transformer.

Vibrator engineers have continued to make
progress in mechanical as well as in circuit de-
sign, as may be seen readily in comparing the
modern Radiart Corporation full-wave shunt
vibrator illustrated with the older madel, full-
wave series vibrator it was designed to replace.

The new shunt vibrator will give more than
three times the life of the older maodel. and at
the same time deliver considerably more eurrent
at higher voltage. Likcwise it provides a stead-
ier output, and it mirht also be mentioned that
it requires less than 1/6th the space.

Two years of intensive research with ma-
terials has resulted in better spring steel for the
reeds, better tungsten for the points, and better
bronze for the contact arms.

Development has proceeded steadily in increas-
ing the frequency of the vibrators, which like.
wise has contributed to steadier operation, long-
er life and lower ‘‘hash” or interference level.

Workmanship has, of course, kept step with
other developments, Through the use of such
modern scientific instruments as the ‘‘compara.
tor” and the *oscilloscope,” vibrators now com-
ing from the production line are held to very
clpse limits of adjustment and performance.

Figure 1A represents the half-wave non-
synchronous vibrator at its starting position.

Arrows show current flowing from the neg-
ative terminal of the battery, up the vibrator
reed, across point A.Y through magnet coil M,
around through the transformer and returning
to the positive side of the battery. ‘This flow in
the primary sets up a secondary current, flow-
ing in the opposite direction.

When the current flow reaches the magnet
coil, it eauses the maxnet to attract eounter-
weight G, breaking the contact Y-A. Breaking
the circuit halts the action of the magnet,
and the spring action of the vibrator reed causes
it to rebound, again making contact at Y-A.

Because of the heavy drain at starting, this
type of vibrator is difficult to start and should it
fail, it will be observed that the vibrator peints
must carry the load of the low-resistance mag-
net coil and the transformer Drimary in series
across the battery.

Figures 1C, D and E represent the complcte
action of the full-wave, shunt-type, non-syn-
chronous vibrator.

In the starting position it will be geen that
the vibrator reed rests midway between the two
points and should it fail to start, the vibrator
will not be damaped., Also the fact that the
magnet coil in this shunt vibrator may be of
high resistance, as it is shunted out of the cir-
cuit, when contact is made at either point, pro-
tects the transformer.

Figure IC shows current flowing through the
magnet coil, attracting counterweight G, caus-
ing the action outlined in Fig. 1D. Contaet has
been made at A-C, shunting the magnet coil
from the circuit. and current continues to flow
throurh the upper half of the primary of the
transformer. The secondary current s, of
course set up in the opposite direction.

NOVEMBER,
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Shunting the magnet coil from the cireuit has
caused it to lose its attraction for counter-
weight G and spring action in the reed causes
it to rebound until contact is made at A-B3 as
shown in Fig. 1D.

Here it is seen that the flow of eurrent in
both primary and secondary has been reversed
from that of Fig. 1D, and a more or less true
form of A.C. has hieen menerated.

After contact has been made at A-B, spring
aetion causes reed to reverse itself, breaking
contact, and putting magnet back in cireuit.

Figures 2A and B represent the old type full-
wave series vibrator (as illustrated).

Here the core of the transformer is used as
the marnet. At starting position the reed is in
contact with the lower point, permitting current
to flow from the newative pole of the battery,
as shown by the arrows. through the upper half
of the primary of the transformer. The pull of
the magnet attracts the reed ecounterweight,
breaking the contact and halting the flow of
eurtent.  The reed continues its swink until
contact is made with the upper point of the
circuit causing current to flow.

Objections to this type of vibrator are the
same as to any series vibrator.

The action of the full-wave series vibrator,

al’i["'

OPERATING NOTES

{Continued from page 279)

The Intter can then be lined ub exactly,
the oririnal sensitivity restored.
L. H. STEINMANN

and

ATWATER KENT MODEL 155

HE MAIN complaint is lack of volume. It

gets out of aliknment and the screen-grid
resistor in the oscillator.detector ecircuit goes
off value.

I have often put twice as much pep in the
model 155 by replacing the 85 tube with a 75
type. The method is shown in Fig. 5B.

There is a special way to line-up the LF.
on these sets and a coupler is needed. Figure
5A shows the coupler and its method of attach-
ment to the set, The condenser gang should
be set at about 540 kec. Peak the trimmers, A8,
A5, and A4 in order listed for maximum signal
strength. Use the weakest oscillator signal pos-
sible, and turn the volume control on full. The
LF. is 262.5 ke.

GEORGE GREENBERG

TESTING THE 6P7 TUBE

HE latest arrival in the new series of metal

tubes——the 6P7—(which combines in one
metal envelope a pentode and a triode) has
caused confusion because the heater is not con-
nected to the same prongs as the heaters of the
others in the metal-tube series. ~

The present line of Supreme Instruments
Corp. tube testers however, is not affected by
this discrepaney in the terminals. By incor-
porating in these testers a specially designed
filament-return selector switch, by means of
which any pin or even the top cap terminal
may be disconneeted from other parts of the
tube tester outfit and connected to the filament
or heater windings of the power transformer,
the use of adapters or extra sockets is en-
tirely eliminated.

A "RADIO" BULL-FIDDLE

(Continued from pege 280)

Using amplification for double-basses pro-
vides unlimited volume for the foundation of
a symphony orchestra. esbecially in composi-
tions requiring the double-basses to override
with ease the output of a large symphony or-
chestra playing at full volume!

The diagram {(Fig. 1) shows Eremeceff's
arrangement for double-bass—and, in fact, for
any vibratory bodies. The photo-insert shows a
close-up view of the piezoelectrie pickup tied by
a string to the hook-shaped opening of the
double-bass.
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'(‘A- CENTRA AB / ”

SAVES THE DAY

Not a rough and tumble player, either
... but a smooth article, this hero of
a million touch-downs.

I its tough going in the “service
game” change to CENTRALAB and
watch your score go up.

For CENTRALAB Controls {a mere
handful) do the trick with practically
every set ever built.

Centralab smoothness re-
sules from the patented
Centralab n 0 n - rubbing
contact whercby a  strip
of polished metal rocks
on_the resistor so that the
only rubbing action is be-
tween an oilless wood
bearing and the polished
metal.

MILWAUKEE WIS,

RADIOHMS
FIXED RESISTORS

MANY R-T-1 TRAINED MEN
Earn $35 to $75 a Week

These industry appointed englneers,
who work for large radio manufac-
turers, will supervise your Training
at home, aml get you ready for good-

8 hoel L] =1
Zenith lhd.n Corp

H G

5 bt Rlim Entinrer
Grouse Radn

Hien
fectiee Hantées puica | pay  jobs in_ Railio lroadcasting,
Radwd TeleviwonCate | pgtallation. Servicing, Publie Ad-
Bt S masburn | Jress  System aml I'hoto  Electrie
IR, Msiiery & Co cell work, Also for coming aetivity
in  Television.  Opdortunities for

50 Big properly trained men better than

ever hefure. Earn while you learn.

Radio Concerns xome make $5 and $10 & week extra

Endorse R-T-1 in spare time one to tS“o ue;;:;
after starting. Many earn £33 to

?.T,ch;"e('pmsﬁ;’ 3w in full time, jobs or their

0 *  own business. No other truloing live mine. Get

Grunow,  Stewart- fn:l- it ou -nm & betzer job. Write now
Warner and others. for my free &y D. Smuth, President.
RADIO AND TELEVISION INSTITUTE

Dept. 48, 2150 Lawrence Avenue, Chicago, Ill.
e e P e — ||

H. G. CISIN METAL TUBE

ALL ELECTRIC AIR SCOUT
Efficient =10 to 550 meters - Powerful

Complete, Assembled Kit, with Instructions and pleture
diagram, and all four short wave colls, rudys395

ﬁ.!l_ nfl Matered (MG) Meul

hprn |l |n'\l Wave Un Broadenst Coils {Two), $1.48
Coil. rruerers on - 95 Earphone (mgte) "0 150
Special Combi non " ofier—Assembled Klt motal sgao

tubes, 7 coils including Long Wave Unit, earphone

Ab-m— Clh-\nm Built, Wired an:i Laboratory Tested. rendy to use, $lezuisa
CISIN, Chief Engineer Alliod Engineering institute

ot EpgIsI sineery) A A L R
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A-C-RADIO
TELEVISIGN

EVERY ELECTRICAL
SUBJECT COVERED
Beren great new }in Electricity. BRAND
NEW elttiun of )\plll d H- tricity brought right down to date with
rvery N ectzial subject fully covered. 10 big ‘nlum- and all
ipped FREE for cxsmination. specinl offer beluw,

For BIG FIELD! Big Demand!

Beginners Big Pay! Mea who uaderstand elec-
and Experts E y: tricity are urgently needed
Over 3000 pages| FikDE RoOw in thousands of industriess
(—hundreds of| Autos, airplanes, machine shops—practi-

illustrntions—|

cally every industry depend. on electricity
and men who know this subject make lig
money. Pleasant. fascinating work, easy
to learn shd do. Send coupon for & set of
these bookn for FREE examination.

8. Gernsback’s famons Radio
Encyclopedia (Iatest edition)
w-n lr- with these electrical
You send NOW,
lnv-lunhl: h ahy Hadio mork
Covers whale Hadio field.

American 'I'lthnlul Swlm. Dmcl at 58th St., Dept. E 326, Chicago

Bend for 10 days’ free use. BRAND NEW 10 vilume set of Electrieal Eugi-
neering,  lnglude free membersh ilp in the American Technical Boejuty
and 8. Gernsback’ l hncyclup«lh will pay the few cents delivery charges
on the books. I L wish { may mum tham in 10 days and owe You nollunm
but if 1 keep them I will send $2.00 aiter 10 daYs. then $3.00 s mont
uatil the special prise of only uyxo is paid.

City
Attach Ictier atating sge. eccupation and name and sddeess of employer
and st least one business man ss refeseace.

Regent 5 Band 15-550 Meter

Switch Receiver
This new improved *'Re-
gent”’ completely elimi-
nates the uge of pluz-in
colls,

Independent tun-
ing of the five separate
bands is accompllshed
by means of a five-band
switch. No more groping
around for the Dproper
coils. A grest dlstance getter that will fuldll the requlre-
meml of every radio experimenter or amateur, Uses 2-58's,
1-80 and 2-245%s. All controls on front of cabinet.
Complete kit of parts including speaker. airplane dlal,
biueprints, and all accessorles and cabinet. 2.50
Labor for wirlng and testing (Enn) .....
Set of Matehed R.C.A. d Tubes
‘Write for our latest catalog or circular.

TRY-MO RADIO COD., INC.
E5 Cortlandt 5t. Mew York City

This i3 our om

Round the WOrld-
RADIO LOG

For elevoen years Haynes hu served the industry with a
supericr radio 1og. Always the fatorite with listeners be-
cause COMPLETE COMPAGT CONVENIENT CORRECT.
The NEW log, a real achievement in logging short wave
atatlons, lovaluable to the owner of an all-wave receiver.
T'ut one in hia hahds—eamn his Eratitude—and business!
There are official lssues for the dealer selling Phiico.
Steonberg-Carlson, Zenith. Sylvanta. and Grunow. Sold
in lots of 100, 280. 500, at $2.25 per hundred. We will
print  your name, address. phone. slogan. ete.. on any
quantity for only $1.50 additional.

Speclal lssues made to order in every detail. Send your re-
quirements, ask for detalls and samble speclal Xmas Issue,
Save time—Take a chatice. Send $2.25 for & trial 100. They
MUST be good, and you'll say they are the best you've

HAYNES’ RADIO LOG

METAL TUBE

! AMPLIFIER
$7-49 tubes

Write for catalog
CONSOLIDATED RADIO
| PRODUCTS €O.
Northwestern smhn-um

arresponoence Courses |n

T RADIO e ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING sprem complete

nmndcyt i ified an unomlu-pnln{:kly LOW CO: hl'l:!
T .
RADTD ENGINEERING limmoase s o rade. publi
You to he su vico man, real vacuum tube technician. Run like
college. hl‘- oma given. Tuitlan only $25. either course. efer
ey,
WRITE TODAY i5rtr covig et ebons sudont mee-

LINCOLN ENGINEERING SCHOOL

859-A So. 37th St., iincon, Nabr.
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VOCATIONAL POSSIBILITIES
IN RADIO

(Continued from page 283)

be used for commercial telephony. The addi-
tional requirement for this engineer then is:
(4) knowledge of telephone engineering,

Our analysis now shows that the well-trained
engineer not only has a thorough training in
radio communication equipment as such, but is
required to have a broad knowledge of wire
telephone and telegraph practice as well.

SUBDIVISION OF RADIO ENGINEERS;

Radio work is further subdivided by many as
follows: (a) public address systems; (b) sound
recording and reproducing.

Training for a Position in Radioe Engineer.
ing. The foregoing analysis makes rather clear
the technical educational requirements of the
radio engineer.

The training of radio engineers has, for many
years, been a more or less haphazard process.
No special course in such work has been offered
by any of our American colleges or universi-
ties. Persons seeking such knowledge have
usually matriculated for electrical engineering
courses, taking in conjunction any special sub-
jeet which the school might have pertaining to
eommunications.

Probably the greatest difference between the
training of the power engfineer and the com-
munication engincer is the point of view. This
was most aptly expressed in an editorial which

appeared in the August, 1933, issue of The
Electric Journel which stated. in part, as
follows :

““When one approaches a physical problem in
our ordinary world, his previous experience and
training have much to do with his attitude of
mind, To the average enfineer used to dealin:
with 60-cycle currents, a foot more or less in
the length of a lead is of negligible conse-
quence. He knows, to be sure, that a foot of
wire has resistance, inductance, and capacitance
to ground or surrounding conductors; but these
quantities are too small to have any signifi-
cance. It is little wonder then that the power
engineer approaching a problem of suppressing
radio interference from a sparking commutator,
should find difficulty in adjusting his mental
attitude to an appreciation of the great im-
portance of the inductance of one foot of wire
at a frequency of a million cycles per second.
Failure to attain the correct mental perspective
in this particular problem has been known to
cost hundreds of dollars and unnecessary weeks
of annoyance.”

The foregoing makes it rather evident that
the teaching of communication engineering is
highly specialized. Throughout the entire course
applications must be stressed, but at the same
time the training in fundamentals must in no
way be slighted.

In order to insure teaching on this baasis, the
staff has been selected from engineers of long
experience in the communications field. Aeca-
demic background has also been given due con-
sideration, and of the entire staff of 14 instruc-
tars, the majority have academic degrees or the
equivalent.

WHO 1S MOST LIKELY TO SUCCEED

In statin® who i8 most apt to succeed in the
profession of radio engincering. it is probably
best to cite what we will call an ideal case and
assume that each person’s success will be propor-
tioned to his approach te this ideal.

The young man most apt to succeed in radio
engineering is gencrally one who has graduated
in the upper tenth of his class. majored in
mathematics and science. English is also of
great importance since the ability to express
himself is an extremely valuable asset. He
should have taken an active interest in school
activities such as science, mathematics, debating
clubs. and dramatic societies.

His interest in these organizations should
have been such as to indicate potential abilities
for leadership.

For hobbies, the boy should have actively and
efficiently operated an amateur radio station.
Such experience will be of more vaiue than
haphazard ‘“dabbling” in radio with no particu-
lar aim in view.

Ancther hobby that will later prove to be of
great value is music. In fact. a course in mu-
sic appreciation should not be overlooked as

part of the high school curriculum.
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SomethingNEW!

Weather Forecaster
and Humidity Tester

“HYGROSCOPE"

The Ace of Weather Forecasters

When placed in a well-ventilated room or
in the fresh air, the HYGROSCOPE fore-
tells coming weather conditions from eight
to twenty-four hours in advance. Ir also
accurately records outdoor humidity, and
when placed inside it gives the humidity
within the house or room.

The HYGROSCOPE is automatic, self-
adjustable, simple American-precision made.
It cannot get out of order at any time. The
dial measures 2%,” is enclosed in a 6” round
hardwood case, with either walaut or ma-
hogany finish. It is attractive for desk
or living room,

OUTSIDE DIAL
FORECASTS WEATHER

Fair—rain—or ch ble is indi d on
the outer dial when the HYGROSCOPE is
placed in a well ventilated room or out-
of-doors. If indoors, place the iastrument
near an open window.

INNER DIAL SHOWS THE
HUMIDITY CONTENTS

The HYGROSCOPE also acts as a hy-
grometer. Numbers on the inner dial in-
dicate the degree of humidity present in
the air and in artificially heated rooms.

SEND YOUR ORDER NOW! Get your
HYGROSCOPE today. Your remittance in
form of check or money order accepted. If
ou send cash or unused U.S. Postage
tamps, be sure (0 reglster your lecter,

Also speccyolf you prefer the $2 Un

PE in Walaut or
l\fihalln'.qx‘allﬂ}y";l eAdlllate?r ers are
shippe ™ 4 POSTPAID

GRENPARK COMPANY
99 Hudson St. New York, N, Y.
MAIL THE COUPON BELOW!

GRENPARK COMPANY RC-1135
99 Hudson Street, New York. N. Y,

Enclosed you wlll find my remittance of §...... for
which send me at once, POSTAGE PREPAID,
HYGROSCOPES st Two Dollars each.

3 walnut Model [0 Mahogany BModel

Name

Address

Clty
(Rend your remittance in check or money order.
1 your letter contains cash or unused U. 8. Postage
Stamps, be sure you register it.)

Btate .o
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THE LISTENING POST FOR
ALL-WAVE DX-ERS

(Continued from page 281)

for

cially on the air on 1,875 meters.

We take pleasure in presenting on the fol-
lowing pages an up to the minute list of the
principal South American broadcasters by order
of frequency. for your guidance in "trying for
them.” (We believe this is the first time such
a complete. and accurate South American list
has appeared in an American radio periodical.—
Editor.)

SHORT WAVE NOTES

The Colonial Postmaster, in Belize, British
Honduras informs us that the only short-wave
stations in British Honduras are the following
amateur stations each using 50 W. output:
M. D. Russell, Belize, VPAMR; Ernest Baber,
Belize. VP4WB:; Elmer Smith, VP4BA; 1.
Dwight Hunter. Belize, VP4AA; Louis Moran,
Relize, VP4BL.

The following Official Data on short-wave
stations in western Nicaragua was supplied by
American Vice-Consul George M. Graves, sta-
tioned at Managua: Station Bayer, YNOP,
located at Managua. operates on 4,054 ke., with
1,000 W. of power, daily from 7:30-9:00 p.m.
(owned by Edmundo Tefel, and Ernesto Andrea.)
“Voz de Nicaragua,” Station YNLF, located at
Managua, operates on 6,750 ke. with 1,000 W.,
and operates daily from 6:00 to 8:00 p.m.
(owned by Moises Le Franc). *“Ruben Dario.”
Station YNVA, located at Managua operates on
8,000 ke.. with 100 W., from 6:15 to 9:00 p.m.
daily (owned by Victorino Arguello). “Voz de
Jos Laros.” Station YNIGG, Jocated at Managua,
operates on 6.450 ke. with 150 W. power daily
from 6:00 to 9:00 p.m. (owned by Raul Gui-
terrez). “Alma Nica” Station YNGU, operates
on 9.000 ke. with 30 W, of power from 5:00 to
6:00 p.m. (owned by Matilde Aydee Diaz).
“"Hermanos Cristianos,” station YNIP, located
in Managua, operates on 26 meters with an
experimental power of 4 W., and broadcasts on
Sundays, and holidays from 9:00 to 10:00 a.m.
(owned by the Instituto Pedagogico). The fol-
lowing amateurs are operating on the 40-meter
band in Granada, Humberto Salvo, YNI1HS;
Justo Garcia Zaldana, YN2JG; J. Francisco
Tercero. YNLMT; and Leonidas Tenorio
YNLAT.

R. Austin Acly, American Vice-Consul in
Tegucigalpa, Honduras states that the only
short-wave station in Honduras is station HRB,

PRINCIPAL SOUTH AMERICAN

Recife, Trazii
Valparaiso, Chile
Rosarlo, Argentina

, 1935

owned by the Tropical Radio Tel. Co. and ,
operates on 6,005 kc. with 350 W., and on 11.740
ke. with 360 W.

O. Gaylord Marsh, American Consul-General
at Guatemala, Guatemala, says that the only
short-wave stations in Guatemala are Radio-
difusora Nacional, Station. TGW, 5,940 ke., 50
W.. and Liberal Progresista, station TGX on
50.5 meters with 10 W. of power.

It is reported that W2XHI. WOR's new short-
wave relay station is now testing in the eve-
nings.

According to reports from Gt. Britain, Ice-
land is at last broadcasting on the short-waves.
The new station. has been heard testing on

1224 me., and announced as “Hier ist der
Reykjavik. Iceland.” “Here is the new short-
wave transmitter at Reykjavik testing on a

wavelength of 24.52 meters.” They were also
heard on their 33.11 meter wavelength. They
stated they were using 7 kw. of power.

The Empire Broadeast from Japan intended
especially for reception in North America is
now being radiated over JVH, Nazaki (14.6
me.) from 12 midnight to 1:00 a,m. daily E.S.T.
The signals are being well received.

W2XE, W2XAF, and W2XAD are now sign-
ing off with the “Star Spangled Banner,”” our
National Anthem. This provides a distinctive
touch to our American broadcasts which has
been lacking heretofore, as the playing of ““God
Save the King,” at the end of the British trans-
missions never fails to thrill millions of listeners,

Try for GSJ, J for justice, on the very short
wavelength of 13,93 meters. This new Daventry
station was first brought into use on July 19th,
and at present is operating daily from 6:00 to
8:45 a.m.

Another new short-wave transmitter is that
of COCD, at Havana, Cuba. COCD is on 6.13
me., und usually is heard late at night.

RV15, Khabarovsk, U.S.S.R. on 4.27 me. long
one of the most eagerly sought DX goals will
now take on an added interest, as we learn they
will issue verifications in the near future. Due
to no one at the station speaking or writing
the English language heretofore no verifications
have ever been issued from this station.

Programs of Eastern music are being broad-
cast every Tuesday morning from PLV. in
Bandoeng, Java (9.42) and irregularly on other
days. These transmissions take place at 10:00-
10:30 a.m., and are beamed on the U. S.

Another new short-wave station is
Voice of Colon,” HPSH, of Colon,
about 6.07 me.
300 W,

“"The
Panama on
The transmitter has a power of

BROADCASTING STATIDNS

CALL LOCATION NAME

Lsp Huenos  Alrex, Argentina Radio tallag
PPorto Alegre, Rrazil Sor, Radio Faroubtlha
3uenos Aires, Argentina Radle Mayo
AMonterides. 1'ruguay Eataclon Oficial
ftuenos Aires, Argentina Radio Iortena
ltuenos Aires. Argentina Tadio Municipal
iluenos Adres. Argentina

Radle Club de Pernambiuco
oop. Vitajleia
Radio del Litorat
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“WATT" e Guide
5 ,Iéo Greates Profits!
1

FREE RADIO PARTS
CATALOG Ever Published

@® The New Radolek 1935 Fall Edition
of the Profit Guide is the most complete
Radio Parts Catalog ever publis)med-.-
new, bigger and better. Everything in
radio—at the right prices. .Over 160

ages of valuable, money-saving "'radio-
guying" information. Over 10,000 sep-
arate Repair Parts—hundreds of new
items—a complete, new selection of Ra-
dio Receivers and Amplifiers. Contains
the most complete, exact duplicate, re-
placement parts listings, of volume con-
trols, condensers, transformers, vibrators
ever compiled. Nowhere, ever, has there
been a Radio Parts Catalog comparable
to this superb k. Every page brings
you extra profits. Thisis your book—it’s
FREE. If you want the best Radio
Parts Catalog —if you want to give
better service at bigger profits — then
send for this NEW Radolek Profit Guide.

RADOLEK restricts distribution
of this catalog to active and legiti-
mate Radio Men. Please enclose your
business card or letterhead—

THE RADOLEK CO.
634 West Randolph Street, Chicago,

Send me FREE the Big New RADOLEK
PROFIT GUIDE

WHEN CHOOSING
A RADIO SCHOOL

RCA Institutes, with Jts repu-
tation established by 26 years
service, 13 an institution recog-
nized as an Important factor
in the radlo industry.

8ao Paule, lrazil
Buenos Aires, Argentina
Montevideo, 1'ruguay
®ao Paulo, Rrazil

Rio de Janeiro, Brazil
Ituenos Alfres, Argentina
Rio de Janeiro, Hrazil
Huenos Alres. Argentina
Asuncion, Paraguay

Nao Paulo, Brazil
Buenos Aires. Argentina
Rio de Janeiro, 1razil
Montevideo, 1ruguay
lsuenos  Adres, Argenting
(‘aracas. Venezuela

Rantos, Drazil

Rlo de Janelro, Brazil
Ruenos Alres. Argenting
Rio de Janeiro, B3razil

Montevideo, Uruguay
¥ao I'aulo, Rrazil
Itio de Janelro, Rrazil
Buenos Alres, .Argentina
La Paz. Bolivia
Montevldeo, 1'ruguay
Ruenos Aires, Argentina
Rao Paulo, Hrazil
Rosarlo, Argentina
Montevldeo, Uruguay
Porto Alegre, Brazil
Ituenos Adres, Areenting
%ao Paule, Brazll
Ruenos Alres, Argentina
Ruenos  Alres, .Argentina
Caracas, Venezuela
Rie de Taneiro, Irazil
Buenos Alres. Argentina
La Paz, Bolivia
Medellin, Colomhia
de Janetro, Rrazl|
Alres, Argentina
Janelrn,
Alres,
Alres,
Aires,

Argenting

>
ot
®
»
=)
5

2
Huenos Argentina

Bocledade Radio Naclonal
Radio Cultura

El Espectador Ltda
Radio Educadora Paullsta
Radjo Ipanema

Radio Execelsior

Radio Ctub do Rrasit
Radio La Nacion

Radlo Difusora Sao Iaule
Radio Argentina

Radio Montecarlo

Radio Relgrano

Broadcasting Caracae

Radlo (Nub de Santo<
Socledade Radle Philips

Radio Splendld

Radio Socledade Mayrink Velga
SADREY

Radio Sociedade Record

Radio Sociedade Guanabara
Radio Fenix

Radio Illtmanl

Hadio 1'ruguay

Radio E1 Mundo

Radio Tupy Sao Paulp

Radio Sociedad Rural de Cerealstas
Edison Rroadrasting

Radio Soctedade Gaucha

Radio Rivadavia

Radio Prieto

Radio Transmisora Rrasll
Radio Stentor b
Badio Naclonal

Socledade Radlo Naef,
Radio La Voz del A Ilr(- oeal
Radlo Tupy S.A.
mg:a (d'el' Ple\eblo

o Unlv. Nac, de La Plat
Radio Pela, de Rs. Alres *

'
Rocledad Anonima “Journal do Brasi’*

Whether elementary radio prin-
ciples or advanced subjects,
sound applications or practical
radlo engineering. RCA Insti-
tutes s prepared to give you
the insiruction you need.

| RESIDENT SCHOOLS NEW YORK AND CHICAGO
with modern standard equipment

EXTENSION COURSES FOR HOME STUDY
under convenlent ‘‘no obligation’* plan
Illustrated Catalog on Request.
Dept.

R.C. A. INSTITUTES, Inc. "}

76 Varick 8t., New York—1154 Merchandise Mart, Gllica._c

YOUR OBSOLETE ANALYZER
“PRECISION" MODERNIZED

- 2 8 " B @

INTO A TWD METER MASTER
ROTARY SELECTIVE SYSTEM

 Write for our Plan

Mention Model Number of
Your Old Analyzer
L ]

| PRECISION APPARATUS CORP
Maoderni I¥iri

E21 E. M. ¥. Avanus Brookiyn, M. ¥.
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TUBE PRICES REDUCED!

ARLO ubesg—Guarantend 8 .\lnnll.. —Licctned iy R, € A.—All pricen
(. B. fmetory. Newark. N.J.  Orders fur Icas than l(l 00 nol arcepted.
:o"’ deposit required on all nrder-
METAL SHIELDED TUBES
Price Type Price T:
$ .8

Type

REGULAR TUBES

Your Your Your Your Your Your Your Your
Cost Cost ost  Cost Cost Cost Cost Cont
26c 3le -40c -44c .56¢ 68¢ 80c $1.13
Type Type Type Type Type Type Type Type
01A  12A 24A 19 00A 83 10 48
26 27 35-51 20 v 1C6 81 5¢
8o 30 36 33 22 6FT  12A5 2B
31 38 42 32 PZH 12A7 586
37 39 43 34 182B 401 403
40 41 46 53 183 BH
45 44 49 59 484
56 47 55 79 435
T1A 57 75 84 6ds
76 53 K4 99 Sed
82 78 wDI1
a3 85 wD12
SZ3 89 1A6
6D6 99V 2A3
99X 2AT7
2A5 2B7
2A6 6Ad(la}
6Cé GA6
1273  6A7
25Z5 6B7
6Z4(84)
MAJESTIC TYPE TUBES
Your Your Your
Type Cost Type Cost Type Cost
2ATS $1.04 sD7 $0.79 555 3$0.77
2B7S 1.04 6ET .79 7S .36
25-4S 1.19 6F7S .86 355-518 .63
272-GB4 83 6YS .86 565 59
6ATS 04 6Z4 .59 578 .79
6B7S .95 6Z5 86 585 .19
7 86 248 .59 755 .77
25-25S 1.22 858 77

untatione an_ Tranminitting Vubes. Telesicion Tubes. Charger Bulba.
hato Cella. Cralre Tubes. Curhode Hay Tuhies sent ubon request,

ARco TUBE co- 227 CENTRAL AVENUE

NEWARK, NEW JERSEY

A NEW DEVELOPMENT
IN THE MICROPHONE FIELD

The New LIFETIME ELECTRO-STATIC MICROPHONE
is made possible heca of the recently ileveloned dieleciric
diaplitagin by LIF Enkineets,

The inierent di trie inrorjaratel in this wpecially and
seiemitically developed ilaphrakm s 300 volts rendering
It immune to <horl cirenits.

In aldition the LIFETIME Electro-Slatic Microphone
has no Inherent woise. i~ inoune to temberature and at-
nmosbheric thanges, has a hixh imbalance—tirect to grid—
no matching teanstormer to pick un hum,

List $20.00 Net Price to Dealers §9.95
At your lobhers—or direct from factury on recelpt of
ordetr and remittance.
Write for complete catalog of AMERICA'S OI'TRTAND-
ING VALUES jp Carbon, Condenwer, Crystal and Veloeity
Microphones and Sound Equipment.

The Lifetime Corp. Toledo, Ohio
POWERTONE SPE[:IAL|

Serviceman’s
Utitity Kit

Conslsts of a numher
of  parts.  whiceh iAf
hought separately
wouhl eost four times
the co.t of the kit As
a special offer. wilh
v kit purchased,
1 will receive A

.Inlf a 1Tuy tenl rhest
“'Rervicemen’s Tlandy Guide,””

aml 1he 51 25
while the kits last.

Buy now
SEND FOR OUR NEW CATALOG OF
D10 SETS. PARTS. ST EQUIPMENT, ete.
OWERTONE ELEC CORP
Fulton St., {79 Greenwich St., New York. N.Y.
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~~ RADIO COURSES

RADIO OPERATING: ['repare for Gov't
License Exam. @ RADIO SERVICING:
Including Short Wave @ AMATEUR CODE
@ New Course in El TRONICS: Day
Only. Other coutses, Dayv and Evening Classes

Resident Courses—I1'rvite for Booklet
| NEW YORK YMCA SCHOOLS ,‘._“,’, e ’;/

EVEREADY 5ER'«"ICE CEM ENT

**The Originsl Speabier Coment’

rejlucing =peaker
old rattling or torn cones
other Had - work. such as
ccmenting  loose tube
5 Vihration roof and Fast
n( A-k for il by nm . at your jobbers
|( he ean not aipply you, write ua.  Send for
Inrge citcular of nlhﬂ Srrvice Abia Liat
Prics 50c per large bottle

General Cement Mfg. Co., Rockford, Illincis

RADIO-

SWEEP & WOBBLE CIRCUITS
FOR CATHODE-RAY TUBES

(Continned from page 286)

receiver output, the voltage output of the LF.
amplifier heing viewed on the tube screen.)

When the cathode-ray tube is employed to
view the resonance curve of the 1.F. amplifier
the object is: to produce a visual plot of the
cxact voltage output of the tumed stage {or
stages) under comsideration. when an  input
signal voltage of constant amplitude but vary-
ing over the frequency band at which the reson-
ance curve is to be obmrerved is applied to the
gtage (or stages). To obtain this resenance
curve, it is first necessary to have a siwnal
source of variable frequency covering a range
which extends sufficiently above and below the
resonant frequency of the I.F. amplifier so that
the complete I.F, resonance curve may be traced.
The input signal must be varied or "wobbled”
over this frequency range repeatedly, at a speed
sufficiently high so that the individual ontput
curve-traces which appear on the screen of the
eathode-ray tube occur fast enough to appear
continuous (say about 20 times per second}.

Electrical means of somewhat complicated
design are available for wobbling the aliznment
signal. However, the principle involved is more
readily illustrated by reference to a mechanical
system, as shown in Fig. 2. To the shaft of the
same mator that drives the sweep-frequency
generating arrangement, is wanged the rotar
shaft of a small tuning condenser, Ct. This
condenser is then connected in parallel with the
main tuning condenser of the ordinary test
oscillator which is ta be used as the source
of ILF. signal voltage to be fed to the LK.
amplifier.

Mounted on the same shaft with this con-
denser is the sweep eirenit potentiometer, P,
(see Fig. 2) the voltage of which rontrnls the

horizontal sweep of the cathode-ray heam. For
a single rotation of this condenser, the sweep
circuit potentiometer makes one complete rota.
tion, so that by properly synchronizing the two
units, the saw-tonth sweep voltage zerp at
the lowest frequency of the oscillator and is
waximum at the highest frogquencey of the oscil-
lator.

The output of the second-detector of the LF.
amplifier is connected to one pair of defleeting
plates of the cathode-ray tuhe. The saw-tooth
timing (sweep) voltage is connceted to the
other pair. Now. as the output of the LF.
amplifier changes from instant to instant bhe-
cause of the varving frequeney of the steady
siggnal applied to it during one rotation of Ct,
the sweep circuit is spreading this response out
on a horizontal axis of the cathmde-ray tube, so
that the response curve is traced on the screen;
and since the image is repeated 20 times a sec-
ond (the spred of the motor), it will appear
stationary. Hence, the sereen of the tuhe will
show a resonance curve of the entire I.F. ampli-
fier.

THE CORRECT USE OF LOUD-
SPEAKER HORNS

{Continned from page 236}

is

unit. The housing lowers the natural frequency
cut-off of the buffle, reduces the possibility of
microphone eoupling or feed-back and improves
the front-side radiation and efficiency of the
cone.

On installations erected out of doors it is very
important to econtrel the distribution of the
gound and limit it only to the location requiring
it. Indoors. the =ound often reflects from the
walls. ceiling, cte., and tends to fill all seetions
of the enclosure. It is impossible te fill all
outdoors with sound: for this reason horns that
emit a gradually wideningg beam should be used.
FFigure 113 illustrates a horn that is focused in
the manner of a searchlight, and direeted to
the location requiring the sound coverase.

Firzures 2A and 2C illustrate a general-purpose
baffle designed for both indoor aml outdoor use.
It combines all necessary requisites for general
use and also permits convenient installation,
Its muxdern appearance offers fine eye value and
usually harmonizes with all types of interior
decoration.

Figure 2B illustrates a well-equipped sound
truck showing the method of properly mounting
dynamic cone <peakers for maximum effiviency
in operation.
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m=for the real

servicing ““dope”™

gonu can’t find «a
boetier book!

O other radio buok is comparable to the

new 1935 OFFICIAL RADIO SERVICE
MANUAL. In contents, in style of print-
ing, in grade of paper, in illustrations.
there has never been published such a com-
prehensive volume.
The 1935 Manual Cont.nns over a thousand
pages—yet it is only 1% inches thick be-
cause it is printed on a special Bible stock

which is an exceptionally good stock. yet
one of the thinnest and most durable pa-
pers. This 1935 Manual is the most au-

thentic and elaborate service guide ever
used in the radio industry. Service Men
and dealers who use this 1935 Manual are
astonished by finding in it such a wealth
of profitable service information which has
never been published before.

Contents of the 1935 Manual

Over 1.000 pages full of diagrams and essential
information of manafactured reccivers—only
data of real use in servicing is included. This
new Mammal is realy portahle since it will he
extremely thin and light as well. @ Volume V
continues where the preceding manual left off.
@ Many cirenits of old sets are included. @
Service Men know every xset has certain weak
puints  which are really the cause of trouble.
Wherever the information ecould he obtained,
these wenknesses with their cures are printed
risght with the circuits. This is an entirely new
and valuable addition ta the Manual. @ All the
latest reeeivers are ineluded—all-wave sets, shorte
wave sets, auto-radio sets, midget and eigar-box
sets, etc., as well as P.A. amplifiers and equip-
ment, and commercial servicing  instrument-s.

The cumulative index is even more complete

than before: including cross-refercnce to sets
sold under different names and type numbers.
@ Volume V includes resistance data: socket
layouts; LF. data; and voltage data. @ Tube
data on latest tubes. @ I‘ree guestion and an-
swer sorvice—as included in our last three
manuals.

OVER 1,000 PAGES

Over 3,000 lllustrations. Flexible, loose-leaf,
leatherette covers. Size 9 x 12
yet only 114" thick

GERNSBACH PUBLICATIONS, Inc.
99 Hudson Street New York, N, Y.

MAIL COUPON TODAY!
D T T T T P PP P TP P PP PP Py
GERNSBACK PUBLICATIONS Ine,,
99 Hudson St., New York,
i losel thd my remittame uf . fur \\Illlll semd me,
POSTAGE IP\RIEPAID. \()Ine Copy of the OFFTCTAL
it v

»

RADIO ALl [send rem ¢ hy cheek
ar o mol 5 sister letter ot it containe cash,
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THE LATEST RADIO EQUIP-
MENT

{(Coatinued from page 259)
amplifier section of any radio set. Connecting
cable between the cases is 50 ft. long and fully
shielded.

for NOVEMBE

SMALL CONDENSER
(842)
(Aerovox Corporation)

SPECIALLY suited for use in the popular
E midwet sets. or any other applieations
where a 200 V. (peak. 250 V.) midret can-
denser is needed, this unit has a capacity of
16 mf. Exclusive of mounting tals, the size
is 2%x%x1 in. wide. The case is of heavy
waxed cardboard.

MULTI-TEST SPEAKER
(843)
{Wright-DeCoster, 1nc.)

Y THE use of this test speaker. a proper

match can be made with any tubes and
set, as a wuniversal output transformer, and
tapped field coil are included. The steel panel
is removable for test bench mounting if so
desired.  All the taps are brought to switches
on the panel.

5-METER TRANSCEIVER
(844)
(Radio Constructors Labs.)

HIS small set can be used on either § or

10 meters, by changing the wnlug-in coils.
A single, type 19 tube is used, and the cir-
enit is transferred from “send” 1o ‘receive”
by a D.P.S.T. switch