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Do you want actual daily round-
the-world reception? Or 95 sta-
tions on the broadcast dial? Or
the simplest short-wave tuning of
any radic? Or a “down-to-the
noise level” sensitivity and the
hair line selectivity necessary for
championship “stunt” reception?
Or the most awe-inspiring tone
you’ve ever heard? Or power

enough to fill a cathedral?

W hatever it is you’re looking for
in a deluxe custom radio, you’ll

find it in the Howard 19-tube Ex-

plerer. We guarantee it!

That is possible only because the

Explorer ¢ - “rom the Labora-

tory of .- .ldest manufacturer
of radios in the world—the Lab-
oratory which gave the radio
industry the Multiple-Ganged
Condenser, Metal Shielding,
Automatic Volume Control,
Built-in Power Supply. The Lab-
oratory that pioneered the AC
Dynamic Speaker, Wet Electro-
litics, and Remote Control. In
recent years they have developed
Noise Suppression, and hold im-

portant patents on these circuits.

Some of the members of the
Howard Laboratory have been

there for more than ten years,

steadily building a small number

of the highest quality receivers.

Howards have sold for as much
as $4,000 for a table model!

We haven’t the space to give a
complete laboratory analysis of
the Explorer here. Fill in the
coupon now for a free copy of

the complete details.

SEND COUPON TODAY!

! Howard Radio Company oz

! South Haven, Michigan.

Pleasc send me every detail on the
Howard Explorer.

Address ssssivsssainss

Town............ ]
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FOR YOUR TRAINING

PA“H[R 10U GRADUATE

T am making an offer that no other school has dared to do.
T'll take you here in my shops and give you this training
and you pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
Yyour payments. There are no strings to this offer. I know
a lot of honest fellows haven’t got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.

T've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested
in your future here is the chance of a life time. Mail the

LEARN RADID IN

e

Y

4 scene in the Lig, busy Radio Shops at Coyne. Here you see
feliows working on rcal Redios—not reading about them from

coupon today and I'll give you all the facts,

books or lessons. This is THE way to prepare for the big-
money ficld of Radio!

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-cuts—lay-offs—unemployment! Don't be tied down to
an untrained man's future, You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here’s your chance of a
lifetime to get it! Hundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way-—not by books,
but by actual, practical work on actual Radio, Television and
Sound equipment. Ilere at Coyne you'll service and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Piceture machines, Code transmitters
and receivers, etc. In 10 weeks you can step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadeast-
ing equipment. You construct Television Receiving Sets and ac-
tually transmit your own Television programs over our mod-
ern Television equipment. You work on real Talking Picture

RADIO-CRAFT for MARCH, 1934

machines and Sound equipment. You learn Wireless Operating on
actual Code Practice apparatus. We don’t waste time on useless
theory. We give you the practical training yow'll need—in 10
short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack
of money stop you, Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested——proven beyond all doubt. You ean find out every-
thing absolutely free. Just mail coupon for my big free book!

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept.34-8H Chicago, 111,

Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept.34-8H Chicago, 111,

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Service; and tell me all about your
special offer of allowing me to pay for training on easy monthly
terms after graduation.

NATE -0 010505010 8210155 5585) S 0 O OO0 GO DO D O 3
Address. . ....... .
CRlY e S State. ....cov0e000e.
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IN OUR NEXT FEW ISSUES;

MANY WAYS TO IMPROVE YOUR RECEIVER. There are
many thousands of radio receivers in use that have become
obsolete simply because later developments have intro-
duced better methods. These sets are not by any means
useless. In fact they are probably giving good service at
the present time. But there is no reason why they cannot
be brought up to date by anyone who is acquainted with
the simple details of radio receiver construction. And it
is not necessary to have an engineer's degree to follow
the easy instructions given in this article telling how
many improvements can be made.

ADVANCED METHODS FOR AUTOMOTIVE RADIO NOISE
ELIMINATION. An article dealing with completely new
and advanced information on the elimination of ignition
noises from auto-radio reception. Present methods are
unsatisfactory not only to the car owner, and the radio
installation man (who still encounters considerable diffi-
culty with certain car models), but also to the auto me-
chanic as well who many times will find that the ‘“‘engine
trouble” is due to an incorrect or faulty radio installation!

RADIO-CRAFT is published monthly, on the fifth of thse month preceding
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 Mt. Morris, |ll.,, 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. Sub-
scription to these magazines may be taken in combination with RADIO-
CRAFT at reduced Club rates. Write for Information.

Copyright 1934. Continental Publications, Ino.

HUGO GERNSBACK, President . 8. MANHEIMER, Seosrctary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 96-98 Park Place, 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.

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hiil, E.C. 4
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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| will help You

start a Spare Time or Full Time
Radio Serwce Busmess

Here are a few examples

of the kind of money

Itrain myboys to make

$50 to $75 a Week

“The Nationa! Radio Institute
put me in a position to make
more money than I ever male
in good times. I am in the
radio serviee business for my-
self, where it is possible for
me to make from %50 to %75
a week. Service work has in-
creased pecause people, who il normal times
would buy a hew Hadio, now are contenied to
have (he oid one 'pepped up'.—HBERNARD
COSTA, 150 Franklin St.,, Brooklyn, N, Y.

Now Owns Own

Business
1f 1 had not taken your Course
1 would be digging ditehes in-
stead of runuing my own busi-
uess. One week I made £75 on
repairing alone, and this doesn't
eonnt. siles.  If a fellow wants
Lo wet juto radie, N. R, I is the starting
point.”—IR. 8. Lewis, Modern Radio Service,
Pittsfield, 111

Averages $80 per
Month in Spare Time
“I am wetting along well in
my Radio work, alwavs bheing
kept very husy. Since enroll-
m;.: I have n\er.ngenl araund
$80 a month working on Radio
]ust part time, since | :um
&till holdine down my regnlar
joh."—JOHXN B. \IORISSF‘TTL
%33 Somerville St., Manchester, N. H.

My Free book gives you many more

letters of N. R. L. men who have

made good in spare time or full
time businesses of their own

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra aargg

My Course is not all theors. T°!l show you how
to use my speelal Radlo edquipment for conducting
experimenis and bullding circuits whieh 1llustrate
irmportant prineiples used in such well-known .nlx
as Westinghouse, General Eleetrie, I*hileu, R.C.A
Vietor, \uwue. and others. You work out with
Your ewn hands many of the
tidngs you read in our lessan
books. Thls 50-50 method of
tralning  makes learning at
home easzy, interesting. fus-
cinating. intensely
practteal.  You leamn
how sets work, why
ithey work. nhow to
wmake them work.

“’S}a\

The famous Course That Pays For ltself

RADIO-CRAFT for

S\IITII President
\ahmm{ Radio Institute

The man who has directed the

Home-Study Training of more

men for the Radio industry thae
apy other man in Amecrica.

Free Book Tells How
Mail Coupon!

The world-wile use of Radio sets for home
entertainment has made many opportunities
for vou to have a spare-lime or full-time
Radie husiness of your own. | give you in-
structions early in’ vour Course for doing 28
Radio jobs (ommon in almost every neighhor-
hood. Many N. It. . men make £0, £10. §15 a
week extra in spurc time almost at once. 1
show yoir how to install and service all types
of receiving sets. 1 give yon liadio equipment
and iustructions far conducting experiments,
for building cirenits and testing equipment,
amd for making tests that will give you broad,
eticnl Radio experience.  Clip the coupon
below and get my free 64-page hook. “Rich
LRewards in Hadio'—It gives Fou a tull story
ol the success of N, R. 1. students and gradu.
ates. and tells how to start a spare-time or
full-time Radio business on wmoney made in
spare time swhile learning,

Many N. R. I. Men Make $5,
$10, $15 a Week Extra iIn
Spare Time Almost at Once

Many of the seventeen million sets now in
use are only 24 per ceni 10 40 per cent effi-
cient. 1 will show you how to cash in on
rhis condition. 1 will show you the plans
and l(ll‘llH that have enabled many others to
make &5, £10. $1) 4 week In s<pare time rwhile
learning. i-ord It. Leary, 1633 Davison Road.
Flint, Mich., wrote: ".\{y art-time earnings
while taking the N, R, I, Course were $651.”

Get Ready Now for a Radio
Business of Your Own and
for Jobs Like These

Broadeasiing stations use engineers. opera.
tors, station managers. and pay up to £5.000
a year. Radio manufacturers use testers, in
spectors, foremen, enygineers. servicemen and
buyers, and pay up to £7.500 a year. Radio
dealers and jobhers employ hundreds of ser-
vieemen, salesmen. managers. and pay up
to $5,000 a year. Radic operators on ships
enjoy life, see (he world, with board and
lodging free, and get good pay besides. My
hook tells vou of the opportunities in
Radio, Set Servicing, Aireraft Radio, Tele-
vision, Police Radio, Short Wave, and other
fields. QGet it

e
Wl DO Qua PAXY

MARCH,

FREE Radio Servicing Tips
Let me PROVE that my Course fz clear, easy to
understand  and I'aaclnnllng to study. Send the
roupon for a free lesson, "“Trouble Shooting in
D.C.. A.C.. and .l!anery Nets.’ This inter-
€ating  lesson Eives
132 ways to correct
common  HRadio trou-
bles. E am witling to
send this book to prove
that you too can mas-
ter Radio—iust as
thousands of other fel-
leavs hare done. Many
of them, without even
a grammar schoof edu-
catton, anit ne Radio
or technical experi-
ence, have become
Radlo  experts and
now earn two or three
times thair former pay.
Mafl the coupon now,

faovaLE RO oy

acec

TRy 80

D T L TR

J. K. Sanitn, President,
National Radio Institute, Dept. 4CX,
Washington, D, C.

Speclal Offer. Send me Your two books. ""Trouhle Shoot-
ing In D.C.
ward: In Radie.’’
obligata me. {(Please print plainly.)

Name ...
Address ...
City

I Will Train You at Home
in Your Spare Time

Tfold your job until you're ready for another,
Give me only part of your spare time. You
do not need a hixh school or college educa-
tipn. Tlundreds with only a common school
education  liave won higger pay  through
N. % L J. A, Vaughn jumped from $35 to
$100 a0 week. J. . McLaurine increased his
earnings 100 per cent. The National Radio
Institure is the I'joneer nnd World's Largest
organization devoted exclusively to training
men and young mep by Home Study for good
jobs in the lindlo industry.

You Must Be Satisfled

I will give vou an ngreement to refund every
penny of your moner if Fou are not satisfled
with my Lessons ‘and Tnstruction Service
when you complete my Trainlng, And T'I
not only give yon thorough tralning tn Radio
principles, practical experlence In bhullding
and serviclng sets, but also Advanced Traln-
ing in any one of five leading branches of
Radio opportunities.

Free Book of Facts

Mail the coupon for
“Rich Rewanrds in
Radio.” It's free to et
any ambitions fel- »
low over 15 years
old. It tells you
ahout Radio’s spare-
time and full-time
opportunities : abont
my training; what
others who have
titken il are doing
and naking. Mail
coupon nOwWw—in an en-
velope or paste on a
1c post card.

J.E.SMITH, Pres.
Dept. 4CX,
National Radio
Institute,
Washington,

D.C.

my new book
It points out
what Radio

THIS COUPON IS GOOD
FOR ONE FREE COPY OF
MY NEW BOO

Pear Mr. Smith: T want to take advantage of your

A.C. and HBattery Sets™ and “"Rich Re-
1 understand this reguest does not

1934
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~-Manual

$3so

Reg. List Price

e 3 : tfump]etr': Director

© . 1933.1934 Radis Receive,

1934
Official
‘Radio Service ..

400 Pages

9 x 12 Inches

Flexible, Looseleaf
af all T -

—

Over 2,000 lllustrations

Leatherette Cover

There's plenty of Servicing Material

in the NEW 1934 Manval

radio field has been shown by the fact that the

total sales of the first three OFFICIAL RADIO
SERVICE MANUALS, including the new CONSOLI-
DATED EDITION, now exceed 80,000 copies. Radio
Service Men and others engaged in various branches
of radio know the importance of such books, and how
they must depend upon them for reliable information.
Whether for public-address work, tube information
or a circuit diagram, the material needed is certain
to be found in one of the OFFICIAL RADIO SER-
VICE MANUALS.

In preparing this new edition many of the outstand-
ing problems of the Service Men have heen considered
—methods of servicing, the new equipment constantly
needed to cope with new tubes and sets, and the
other fields of radio, such as public-address systems,
short waves, auto radio and others,

The illustrations in the 1934 Manual are more explicit
than before ; inasmueh as the dingrams are not limited to the
schvmatie eircuit, but other illustrations show the parts lay-
out, positions of trimmers. neuntralizers. ete,  There are
bundreds of new circuits inchuded, and not one from any
previous editlons of the manuals has been repeated.  This
we unconditionally guaranice.

As in previous years, the 1034 Manua) also includes a
FREE QUESTION AND ANSWER SKRVICE, In each book
will be found 25 coupons, whiclk entitle you to free consul-
tation on any radio service topic. These coupons give you a
complete mail service—questions on servicing and operating
any set or circuit are answered promptly and accuratet
by the editors. Remember that. at the regular rate of 25¢
per question which is usually charged by radio magazines,
this service alone is worth £6.00. And for the Manual, we
charge only §3.50.

It is quite evident that the 1934 Edition of the OFFICIAT,
RADIO SERVICK MANUAL is a declded improvement over
previous volumes.

ORDER YOUR COPIES NOW

It is important to every Iladio Rervice Man and Dealer
to get his copy of the 1934 OFFICIAL RADIO SERVICE
MANUAL now.
valuable as those volumes of previous ycars.

No need to delay sending us your order—the 1934 MAN-
UAL. like its predecessors, is a necessity in vour business.
We strongly advise you to order your copy today.

GERNSBACK PUBLICATIONS, INC.
96-98 Park Place New York, N. Y.

THE necessity of GERNSBACK Manuals in the

The new book will prove itself to be in-

Contents of the 1934 Manual in Brief

@ Dingrams and service notes, more complete than ever be-
fore in any MANUAL, Not merely the schematic hook-ups
will be found. but chassis drawings showing parts lnyouts.
positionn of trimmers, neantrallzern, ete.

@ Vollage reandings for practically all sets. as an aid in
checking tuben and wiring.

® All values of intermediate-frequency transformers used
in superbeterodynes, with the manufacturers’ own SUEReS-
tions uk to corrcet bhalancing.

® Detalled trouble-shooting suggestions and procedure as
outlined by the manufacturers’ own engineers—in other
wordd, authentic “dope” right from headqgquarters.

Valnes of all parts indicated directly on all disgrams.
Section for reference to A.C.-D.C. cigarbox midgets.
Sectlion for reference to publle-address amplitiers.
Seetlon for reference to short-wave reeeivers.

Section for reference to remote-control systems.

® A complete compilation of rudio tube data, covering both
the old and the many new types.

® Section devoted to test equipment, analyzers, ete,, with
full dingrams and other valuable information.

@ A complete lint of Americnn broundcast stations with their
frequencies in kiloeyelesa: extremely xeful in calibrating
and checking test oscillutors undd in calibrating receivers.
® Free Question and Answer Service, the same as in our
Inst two Maununls.

@ No theory: only service information in quickly accessible
form.

@ Abrolutely neo duplication of any dingrams: nothing that
appeared in uny of the previous Manuals will appear in the
1934 MANUAL. Thix we unconditionally gunarantee,

® A handy, easily-consuited master index making it easy
for you to find almost anything pertalning to your service
ptroblem instantly. This index includes all the diagrams
published in all the previous GERNSBACK Manuals, as
well as the 1931 dingrams. A big convenience and time
saver!

Clip — Mail This Coupon Today

——— ————— —— —————— — ———— — — —

GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place, New York, N. Y. |
Gentlemen : Enclosed you will find my remittance of $3.50 |
for which youn are to send me, Postage V'repaid, One Copy I
of the 1034 OFFICIAL RADIO SERVICE MANUAL.  [Send

remittance by check or money order: or register letter if it |
contnins cash. currency or unused U. 8. P’ostage stamps.) |

Name .............. Coaacaacanaann o0 G :
ABATeRS . oot e e [ |
|

G EY Ry 00R00EoCoa0cea0aa00 Stnte...............l
RC-334 (

e e e e e e e e e e e e e e e
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“Takes the Resistance Out of Radio”’

Editorial Offices: 96-98 Park Ptace, New York, N. Y.

HUGO GERNSBACK, Editor
—

Vol. V., No. 9, March, 1934

RADIO OPPORTUNITIES

An Editorial by HUGO GERNSBACK

ARDLY a week goes by without some letters reaching
me from young men who wish to know if there are
still any epportunities in radio.

Most of these correspondents seem to have an idea
that since broadcasting is here, and the main radio hoom is
over, radio has become so well established nothing much
further will happen; and that, in faet, it has come down to
the level of the butter and egg business.

These letters are always slightly amusing to me because
when 1 think back for three or four years—or for 10 years—
when the same sort of letters came in; and when I notice
the tremendous progress that has been made in the radio
art, I am always amazed that individuals can be found who
seem to think that radio offers no further opportunities.
This puts me in mind of the case of a Washington DPatent
Office official who, in the early ’70s resigned his position with
the Patent Office because he was convinced that nothing
much further could be invented. Mind you, this man was
an expert in patent matters and had a good technical educa-
tion. Yet after he quit, to speak of only a few, the telephone,
X-ray, automobile, airplane, radio, and hundreds of other
most impertant inventions came along.

It is so with radio. I have often pointed out that the art
of radio is constantly expanding, and expanding so fast that
even the expert in radio can no longer keep track of all
branches. When I say the radio art to-day, 1 mean—radio
broadeasting, point-to-point communication, television, photo-
electric appliances, public address, automobile radio, radio
telemechanics, radio physics, and dozens of other applica-
tions too numerous to tist here. KEach one of these branches
is big to-day; in fact, many of the branches support huge
industries at this minute. And yet, I am convinced that the
surfacc has not as yet been scratched. We are still at the
very beginning in the radio art. The great radio inventions
have, as yet, not been made. Many marvelous and undreamt
of radio inventions are still to come. In the meanwhile, the
art is stepping forward naturally, with new improvenments
being made every day. You cannot pick up any radio maga-
zine, or a cohy of the Patent Gazette without finding dozens
of new radio inmprovements, appliances, and what not.

The trouble with most young men to-day is, when they
talk of opportunities in radio, they really do not know their
own minds. They think of radio in a vague, incoherent
manner. The important fact is to determine in which par-
ticular branch of radio you are bhest qualified, As 1 said
before, the radio art is such a huge thing to-day that there
is not a single man alive who could qualify as a radio engi-
neer in all of its branches!

So the important thing to find out is what you arc best
fitted for. You must guestion yourself about your experience
in radio up to now. If you have had no experience, then it
becomes necessary to find out what branch you would be
most interested in. Would you bhe more interested in radio
broadcasting, or in the short-wave radio field? Would the
radio communication field be more attractive to you than
airplane radio? These are questions no one can answer for

First of all, you must become well grounded in the funda-
mentals of eleetricity; yon cannot become a radio expert
unless you know electricity. This means book knowledge.
After you have mastered the electrical part, you then should
set hold of every book, every magazine, and every scrap of
printed information that caters to the particular branch of
radio in which you are interested. And while there may not
be separate books on each branch, most general radio books
carry a lot of information on practically every branch of
radio in which vou may be intervested. These. books should
be in your possession to give you the theoretical knowledge.

After the fundamentals have been mastered, you are now
ripe either to take a correspondence school course, of which
thiere are several excellent ones, or to go to a resident radio
school, which will teach you both the theoretical as well as
manual knowledge. After that, practical knowledge gained
in the field, in the laboratory, or in the factory, is essential.

The important thing for young men to-day is knowledye;
too many have half-baked ideas, and when the opportunity
and position come, they are not able to grasp the one and fill
the other because they hiave neither the theoretical nor the
practical knowledge. As I have often stated before, what is
wanted to-day is expert knowledge. Everybody needs experts.

For these people there is always a golden opportunity, be-
cause their number is never very large, and every employer
is on the lookout for the man who knows and can convince
others of his theoretical and practical knowledge,

And whether you take a job or go into business for your-
self, the same principles hold true. Remember, radio oppor-
tunities to-day are greater than they were ten years ago and
they will become greater us time gocs on,

But always bear in mind that no matter how much experi-
cnce you have, remember that you must sell yourseif to
those who need your services. There are all too many
walking cyclopedias in the country to-day who do not get the
right position because they have no idea how to present their
ecrvices to the right firms. This requires a study all by
itself. Writing letters to large concerns, asking them for
positions, is to-day useless. No attention is paid to them.
You must make some other form of contact; you must make
what is, technically, called a “presentation.” And that mneans
studying the requirements of the particular firm you are in-
terested in; it means studying their product; it means study-
ing their literature. In other words, you mnst know what
the firm is doing and you must know it well. You must also
have some inventive ability in order to push yourself ahead.
IFor example, suppose you live in a city in which there is a
radio manufacturer, the XYZ Radio Company, making radio
sets. By getting hold of a set, either by buying it or by look-
ing it over at the dealer's, perhaps you can think of some
improvements. This will give you your opportunity to get
in touch withh the engineering department or the General
Manager. You ask for an interview, not with an idea of get-
ting a position, but showing them something worth-while that
you have thought out for them. If the manager or head engi-
neer is impressed by your presentation, employment then

you. Only you, yourself, can answer them. often conles as a matter of course.

e e e —
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* The RADIO MONTH in

Mg, ANTI-IDALLYHOO RonoT

Bonie sponsars that e could mention have
well earned his attention!

A ROBOT TO DELETE

NAUSEATING

RADIO ADVERTISING
to our plea

A
e ——

for less ad-
vertising (Ranio-Crirt, February 1934,

page 455) comes news of a new radio
robot—a device which automatically
takes the “talk™ out of radio programs.
This device which was developed by
Prof. Gleason W. Kenrick of Tufts Col-
lege, acts whenever there is a quarter of
a second silence in the program and
keeps the radio set silent for ten seconds.

Prof. Kenrick’s robot is a detector
and amptifier similar to the automatic
voiume control devices incorporated in
many modern sets. Whenever the
“brain’” tube’s current momentarily
drops to zero, a selective relay operates
and cuts off reception for a given length
cf time—ten seconds of silence is an ef-
fective antidote for most radio talk,

We wonder what would happen if a
fast talker such as Floyd Gibbons tried
to beat out the robot, or, unless the de-
vice had “brains,”* how it would dis-
criminate between a speech by the 1’resi-
dent, and advertising matter!

ARTIST PLUS
CONTROL ENGINEER

HE man who
_T sits behind the
glass window
on one side of a broadcast studio can

if in answer
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do more tricks with a singer's voice
than a magician with a silk hat, ac-
cording to Richard Crooks, world-famed
tenor of the Metropolitan Opera.

AMr. Crooks says: “For a singer with
a smooth voice, the engineer, or control
operator as he is called can make a voice
cf little volume ring with the boom of
a Caruso or he can muffle a voice of stu-
pendous proportions. I have seen the
man at the controls put the soft pedal
on DMartinelli to such an extent that he
sounded like a lyric tenor.

“Anyone who would achieve success
on the air must place himself yveligiously
in the hands of the engineer and have
intrinsic faith in his judgment, And it
is surprising what a musicianly ear and
a general appreciation of crescendo is
vested in these men,

“One thing that is deadly to any
singer,” Mr. Crooks continued, “is a
studio hung with draperies as they were

CONTROI, LNGINEERS

not so many years ago. This gives the
singer the effect of singing into a blotter
with a bag over his head. DBut that dif-
ficulty has been obliterated at Radio
City, where sliding panels are employed.

“Speaking of Radio City reminds me
that the acoustic engineers have niuch
to learn. One engineer said that there
was little difference accoustically be-
tveen a studio filled with visitors and

one that is empty. Another told me
there was all the difference in the
world.”

Shame on the NBC engineers! At

least they should get together and stick
to one story. It sure creates a bad im-
pression if so famed an artist as Richard
Crooks can catch them in such obvious
differences of opinion, especially after
they have just spent so many thousands
of dollars in fitting up their new studios
in Radio City.

RADIO-CRAFT
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“These men can do more tricks with a singer’s voice than can
a magician with a itk hat,”

MAIL PLANE LOST
WHEN RADIO FAILS

THICK icy fog
A settled over
northern New

Jersey after Dean W. Burford, mail pi-
lot, left the Newark airport for Pitts-
burgh a few minutes after midnight one
day last month.

Burford was gone only a short time
when he reported by radiophone that
ice was forming on his wings and that
lie was returning to the ficld. Then the
fog began piling up, and to add to the
pilot’s difficulties the airport’s radio ap-
paratus went out of commission.

Until 4.40 A.M. the plan flew around
blindly, many times flying very low over
New York City without the pilot even
knowing that he was over the great
metropolis. Even the great floodlights
at the airport which
were turned on to
guide the lost pilot
were of no help,

Finally, the
transmitter at the
airport was re-
paired and com-
munication with
the plane rec-estab-
lished. By means
of the radio beacon
a safe landing was
made. The value of
radio to air flight is
well illustrated by
this incident.

MaiL PLANE LLOST OVER NEW YORK

Which shotes just how important the radio
beacuns are fo air navigation,
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REVIEW

F consider-

THE “HUMAN"
FORD CAR
O able interest
at the re-

cent Ford Motor Car exposition, in the
Port of New York Authority building in
New York City was a Ford automobile
that performned astonishing feats which
were both highly entertaining and mys-
terious to the on-lookers.

It talked, answered questions, started
its motor, turned lights on and off, blew
its horn, read serial numbers of paper
currency, and kidded the audience—
although more partial to the fair sex.
(Smart work, Henny!)

rom e
Eraenos
i - "

Faruer Hexey's Trick Car
We wonder how thiz car will improve the agility of »jaywalkers,”

and how soon we will find this breed

The car was, of course, radio equipped
and all the «perations performed through
remote control. The radio receiver and
loudspeaker were so well disguised and
hidden that it was impossible to locate
them even by a close inspection of the
car. Sensitive relays which were oper-
ated by the impulses from the radio set,
in turn, operated the starter, horn,
lights, ete. The car was also equipped
to drive and steer itself, in both forward
and reverse speeds!

Considerable interest was evidenced
by the audience concerning the equip-
ment used and how the car was made
to talk and control itself. The owner,
Mr. Harry Green of Detroit, Michigan,
however, was reluctant to disclose these
details, in view of the fact that the car
was to be placed on the vaudeville stage.

RADIO-CRAFT for MARCH,

Radio is now such a vast and diversified art it
has become necessary to make a general

survey of important monthly developments

throughout the field. RADIO-CRAFT analyzes

these developments, and presents here a re-

Logically, to reveal these facts would
mean to remove the mystery and conse-
quently the interest aroused concerning
how all these “tricks” were accomplished.

The reader who is interested in re-
mote control of mechanical objects might
refer to the “Radio Robot” which ap-
peared in the August, 1931 issue of
Ranto-CrarT.

THE ELECTRONS
ARE WITH US
AGAIN

N the recent so-

journs of Com-

mander Settle
and his Dpredeces-
sor, high-flying Pie-
ard, into the strato-
sphere, most people
have wondered
what possible use
could be made of
the information
gained regarding
the cosmic rays.

It appears that
very definite scien-
tific advances can
be made by the use
of these rays, as re-
cently revealed in
a startling manner
by Dr. Robert A,
Millikan,

By the use of a
Wilson cloud cham-
ber, a complicated
device by which cos-
mic rays can be
bombarded upon
atoms, Dr. Millikan has made photo
graphs of particles torn from the atoms.
These photos revealed in one case, two
positive and three negative electrons,
Another photo revealed about 26 parti-
cles, about half of which were positive
and half negative, and all of about the
sanle energies,

Dr. Millikan said: “The indications of
the photographs are that these particles
were knocked out of the neucleus of the
atom itself. These rays (the cosmic
rays) are drilling holes through our
bodies, from head to heel, and we like
it.”

Some of our readers may wonder just
what this has to do with radio communi-
cation, but when it is remembered that
tlie previous theories regarding atomic
struycture (in  which the positively

FHUMAN FORD L1

4
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view of those items which are of interest to all.

THE WILsON CLOUD CHAMBER
By means of which Millikan may toss inio

the discard onr books on radio and elec-
trical theory,

charged electrons were supposed to have
a mass of some 2,000 times that of the
negative particles) form the basis upon
which the entire structure of electrical
conductance depends, the magnitude of
this development becomes apparent. If
this basis is incorrect, the theories upon
which radio is based also are incorrect!

This photographic proof is likely to
have some very wide-reaching effects on
radio communication.

In commenting further on cosmic
rays, indefatigable Dr. Millikan states:
“They come from the celestial dome, in-
dependent of the positions of the great
celestial masses, such as the sun, the
stars and the milky way. They are darts
of light, that is they cling together for
long distances.”

AMERICAN VS.
BRITISH “RADIO”

T HE National Uni-

versity Extension
Association an-
nounced a short time ago that it had
selected for debating purposes the ques-
tion whether the United States should
adopt the essential features of the Brit-
ish system of radio operation and con-
trol. To meet the thousands of requests
for material on the topic that poured
into the headquarters of the National
Association of Broadcasters, this or-
ganization has found it necessary to pre-
pare a 191 page book on the subject!

In presenting the negative or Ameri-
can side of the case, Dr. Herman S. Het-
tinger of the University of Pennsylvania,
who prepared this material, stated:

“Adoption by the United States of the
essential features of the British system

(Continued on page 553)
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RECENT RADIO DEVELOPMENTS
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In the photo above (2) is the shack |
erected by station WSM to facilitate
the pick-up of sounds from the
“Pan American'* express train which
is used to introduce one of the
programs on this station.

IT IS no longer necessary to leave your watch for a week or more with a jeweler to be requlated;
with the stroboscopic timer shown at 1, it can be done in a few minutes! This device checks
the balance wheel speed against a standard by methods familiar to television enthusiasts. A
novel method of starting a broadcast by the sounds created by an express train is shown at 2.
The towers of the broadcast station appear in the background. The resonating tube reproducer
shown at 3 operates by sound reflection from a surfoce of liquid, a method described in
RADIO-CRAFT, May, 1930; the "system" shown at 3 is in the $1,000 class! The latest novelty
in radio set design is shown at 4 and 5. Photo No. 4 shows the interior of the 'radic globe,”
in which is enclosed a 5 tube A.C.-D.C. recciver. This includes such modern refinements as
AN.C. and a superheterodyne circuit. At & is shown an instrument which is atracting some
interest with radio listeners. It is a color organ that is capable of over 25 individual colors
which drift slowly across the screen like clouds, in an ever-changing array of color. The device
plays "color’ records, which may be repeated continuously until stopped, or the user can form
color combinations of his own by the use of the simple remote control shown in the photo, the
beautiful effects produced form a pleasing accompaniment to radio reception.

Phato courtesie 1—MBell Telephone Labs., 2==Station WSM; 3—Voelf Laboratory; 4, 5—Colonlal Radle Corp.; 6—Arf
Institute of Light.
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The three photos above show views of eauipment involved in the new
broadcasting center at Radio City. At 1 is the pack transmitter; at 2
and 3 are two of the studios.

IN THE January, 1934 RADIO-CRAFT, page 393, s photo was shown
of the new 150 W, mobile transmitter used as an addition to the service
presented by NBC in their new Radio City quarters. This transmitter is
in the form of a stream-lined sedan and has a stationary range of ap-
proximately 100 miles or a range of 50 miles while in motion. It is to be
used for "spot” broadcasts where the use of land telephone lines for
the pick-up is not practical. Now, in order to still further expand this
service, NBC has announced the "pack’ transmitter shown at 1. This
small unit, which operates at ultra-high frequencies, is carried as stand-
ard equipment with the mobile transmitter and is to be used where the
car itself cannot reach the spot of assignment. The case of govern-
mental broadcasts from the Coapitol, as shown in the photo, is a typical
example of the usefulness of this tiny broadcaster. In most instances,
where the pack transmitter is employed, the 150 W, short-wave mobile
transmitter is used as a relay station to carry the program to the
nearest NBC station {or "outlet,” according to the technical termi-
nology}.

Two additional views of the Radio City installation are shown at 2 and
3. At 2 is the Radio Guild studio which was designed especially for

Photo courtesies: 1, 2 and 3, NBC; 4 and 5, Wright-DeCoster, Inc.

The views below show two unusual P.A. installations, demonstrating the wide

field open to men interested in thls phase of radio.

T

-
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GLASS SCREEN

dramatic productions. In contrast to most studios, this one is in the
form of a small theatre, with o stage, footlights and 250 permancent
upholstered secats. In addition to these convenicnces for the dramatic
artists, a sliding glass curtain which completely covers the stage, pre-
vents any pick-up of noise other than that desired for the performance.
This glass curtain is motor-operated from the control room. The audi-
ence in the studio hears the program from 3 concesled reproducers
mounted over this stage.

The studio shown ot 3 appears more like o well-furnished Georgian
drawing-room than a broadcast studio. This is the speakers' studio.
The walls above the wainscoat are covered with silk damask, the fire-
place and hearth are of marble and all woodwork is painted in ivory.
The microphone is inconspicuously located over the small desk at the
right of the photo, and certainly should not give anyone "mike fright.”

Below, in 4 and 5 are shown two views of unusual P.A. installations.
The first, at 4, is installed in a park in New Rochelle, N. Y. It is used
to present band music, through the medium of phonograph records,
whon the usual band is not present. The other, at 5, shows an instal-
{ation in a bandstand in Chosica, Peru, South Amerjca.
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THE LATEST RADIO
EQUIPMENT

The short-wave superhet. above has several
novel features Including a unique dial and ine
dividual inductances for each band. (No. 404)

NEW ALL-WAVE SET

The receiver illustrated above, which
is adapted for reception of signals from
150 to 18,000 ke. (2,000 to 16.7 meters),
employs a superheterodyne circuit with
eight of the latest type tubes. (See Data
SHEET No. 109 in this issue.) The dial
is an “airplane type.,” calibrated in kec.
and megacycles. The shift from one
wave band to another is accomplished by
simply turning a knob which brings into
use a completely different set of coils for
each band. An additional R.F. stage is
added to the set on the highest fre-
quency band, to increase the gain.

A "DEAF SET"

The hearing aid shown below consists
of a two-stage amplifier using “dry-cell”
tubes and is adaptable for use with one
to ten headsets. Thus, the unit is use-
ful for group operation at home, in the.
aters, churches, schools, ete. The cir-
cuit is shown below, at the right,

A group-type hearing ald,

(No. 405)
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Phone adapter for pentode tubes. (No. 406)

HEADPHONE ADAPTER

This item is designed for use with
sets having a single output pentode tube
such as the 47, P'Z, etc., to provide facili-
ties for switehing to either plhones or
reproducer. The feature is its connec-
tion into the screen-grid circuit of the
output tube, by means of the adapter
plug shown.

BALANCED
ARMATURE
B =
MAGNETIC
UNIT —

g 3" CONE

Magnetic-type midget reproducer. (No. 407)

ULTRA-MIDGET SPEAKER

A small reproducer having a cone 3
ins. in diameter, which is especially de-
signed for ultra-small receivers is shown
above. The unit is of the magnetic type
with a balanced armature.

N2, 30 N2 30
0078 ons
- PHONES
-T R
v2 9N
r "B+45V,
T T = )
- L +c
i-\ -
HA 8 ~ % SW
MEKE OHMS % ,)
— (i =,
(TYPE HA-2 AMPLIFIER ) “C-"4 Yav |

Circult diagram of the hearing aid.
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A studio-type condenser microphone. No. 408)

CONDENSER MIKE HEAD

This condenser microphone and head
amplifier have been designed for use in
broadcasting and recording studies. The
amplifier employs two type 30 tubes. The
power for these tubes is supplied either
by external batteries or a power supply
unit. The output level of the mike and
amplifier is approximately —30 Ib. The
output impedance may be reduced from
2€0 to 50 ohms by strapping terminals
in the tube chamber,

METAL-OXIDE RECTIFIER

This rectifier has been specifically de-
signed for use with D.C. milliammeters
in converting them to A.C. service.
The rectifier has several novel features
including complete insulation in bake-
lite and a new method of making con-
tuct with the rectifying film resulting in
fized resistance characteristics.

A metal-oxide rectifier. A metallic film pro-
vides contact to the oxide. (No. 409)
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Talkies tube-test adapters. (No. 410)

"TALKIES" 50 W. TUBE ADAPTERS

The units above permit 50 W. tubes to
be tested in ordinary set analyzers, They
are available with different prong ar-
rangements for various analyzers. These
adapters facilitate *“‘talkies” repair work.

RLLLILITISERIAST 3

A fixed crystal detector. (No. 411)

RADIO SPARK PLUGS (right)

These spark plugs take into account
the popularity of auto-radio receivers.
In addition to the usual spark gap for
ignition purposes, a noise-suppressor re-
sistor of approximately 20,000 ohms is
niounted inside the porcelain insulator,
eliminating the necessity for an external
suppressor resistor,

ANTENNA

An A.C.-D.C. midget superheterodyne. (No. 412)

FIXED CRYSTAL (left)

The fixed ecrystal unit shown at the
left is nmwounted in a die-cast housing of
small size, finished in crystalline
enamel. The crystal (iron pyrites) con-
tact is scientifically adjusted to the most
sensitive point.

Crystal detectors are in dentand
among experimenters for such sets as
the Megadyne, etc.

T
CHEN LSRR T .

“Suppressed’ spark plugs. (No, 413)

A.C.-D.C. RECEIVER ([center)

This receiver, shown at No. 412, which
uses a superheterodyne type circuit en-
ploys five tubes. A 78 is used as first-
detector and oscillator; a 78 as LF.
amplifier; a 77 as second-detector; and
a 43 as output pentode., A 25Z5 rectifier
furnishes both the plate current and the
dynamic speaker field current. The LF,
i3 456 ke, An important feature is the
use of a bypassed “overload” resistor in
the second-detector grid circuit, which
increases the bias with a strong signal,
supplying a type of A.V.C. action.

A "PERFECTED" 2
TUBE SHORT-OR
ALL-WAVE KIT SET

OST radio sets lay claim to such

merits as low cost, extreme sensitiv-
ity, or high volume, but the “short-wave”
receiver illustrated below establishes
priority as a “perfected” set; that is,
one in which every single component
has been selected as the result of a
weeding-out process extending over sev-
eral years.

Although the wavelength range of this
set ig generally given as 15 to 200 meters
(the ‘“short-wave” range) by the simple
addition of two inductance units the
range may be extended to 625 meters.
Since the latter provision includes the
“broadcast” band, “all-wave” operation
is secured.

All the components, including the
metal panel and subpanel, are availabte
either in kit form or individually.

The following tabulation of coil data
refers to the use of the “standard” coil
form 1+ x 1% ins. in dia.; the spacing

(Continued on page 554)
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Lower and rear views of the 2 tube set. (No. 414)
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The clrcuit diagram of the 2 tube short-wave receiver of improved characterlstics.
The details of battery connections are also shown
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Front and rear views of the new test unit (415)

HIRD of three test units, the meodel 91 analyzer unit,

illustrated, is especially designed to be used in the

model 90 universal tester described in the October, 1333

issue of Ranmo-Crart (item No. 145); the model 92
serviee oscillator is illustrated and described in the Febru-
ary, 1934 issue (item1 No. 401). The model 91 analyzer unit
is available in kit form.

In conjunction with the model 90 universal tester prac-
tically all radio measurements may be taken. The switching
arrangement, shown in the diagram, makes it possible to
read all voltage, current and resistance values without re-
moving the radio set chassis. The feature of the instrument
is its low price—Iless than fifteen dollars. The kit consists
of all parts including engraved panel and cast aluminum,

A UNIVERSAL
ANALYZER AND
TUBE CHECKER

black, crystalline-finish case. In addition, a Na-Ald double
plug 6 foot analyzer cable with a conductor cord, and 7 to 4,
7to6, 7to5and 7 to 7 Na-Ald adapters will be required.
The unit is available with a carrying case which will house
all three test units mentioned above.

The model 91 analyzer takes care of all type tubes using
the 4, b, 6, or 7 prong socket; the latter accommodates both
large- and small-space tubes. The manufacturcrs call par-
ticular attention to the fact that they do not use ‘“‘composite’”
oF multi-tube sockets, stating their experience has been that
such sockets do not stand up under continual use as do
single-purpose sockets.

Referring to the diagram, note that the contact arrange-
ment of rotary switech Sw.5 opens the circuit at any point
0 that resistance values can be read directly from the ohm-
meter scale of a model 90 tester; also, it is possible to take
readings between contacts of switches Sw.4 and Sw.5.

The 90 and 91 units are connected together by means of
binding posts—plus to plus, minus to minus. The analyzer
cable is plugged into the upper 7 prong socket of the 91 unit.
Oue tube at a time is removed from the set and inserted in
the analyzer, using the proper terminal adapter, the analyzer

(Continued on puge 549)

SOCKET SOUND SYSTEM

An innovation in public address am-
plifiers is this ‘“socket mike.” The
device operates completely from the elec-
tric light socket, the A.F. output being
sent over the same power lines (Ramo-
CrarFr, November, 1933}, to various out-
lets.

The socket mike is plugged into an
outlet where the sound is to be trans-
nitted from (the reproducer and ampli-
fier unit are at the location where recep-
tion is desired). No wires or additional
expense for installation is required. The
simiplicity with which this unit may be
installed will please many P.A. men.

i — st

110 VOLT D.C. TO A.C. INVERTER

Here is a long-needed device for at-
tachment to the A.C. operated radio re-
ceiver when it is re-located in a D.C.
locality. 1nstead of converting the set
3¢ that it will operate from a D.C. source
by making inconvenient internat wiring
changes this unit may be used to sup-
plying the necessary A.C. power,

This will be found to be more ad-
vantageous, particularly when the set is
moved back again to where alternating
current is available. The inverter, in
that ease, is simply removed and the set
plug is inserted in the light socket with-
out any further expense for rewiring.

L

A “wide range” microphone (417).

A "TRIAD" CONDENSER MIKE

The miicrophone above is of the con-
denser type and has many unusual fea-
tures. Similarly to present, wide-
range sound installations, the micro-
phone is composed of three sub-divisions,
each of the units being designed for a
definite section of the normal sound
spectrum, i. e., bass, treble, and higher
frequencies. This unit has further im-
provements that make it more efficient
than the conventional type.

This “socket mike” eliminates wiring (416).

An inverter, 110 V. D.C, to A.C (418).
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A NEON-TYPE

ELECTRO-MUSICA
“"TROMBONE"’

A musical instrument played by 'sliding"
the manual; a switch controls staccato ef-
fects. This branch of radio is becoming
more and more interesting and is attracting
many radio experimenters. RADIO-CRAFT
is always on the look-out for new electronic
instruments. Those who have developed
ideas will find it profitable to let us know!

MELCHOR CENTENO V.

HE photoelectric glow-discharge oscillator, operating at

audio frequencies, is well adapted for use in electro-

musical instruments. The tonal variations are pro-

duced by varying the amount of light which falls on
the photoelectric cell of the device. DMany practical arrange-
ments are possible for this application.

An experimental form of electro-musical instrument involv-
ing the photo-electric glow discharge oscillator is shown in
Fig. A. The circuit diagram is illustrated in Fig. 1.

The variations of illumination on the photocell are se-
cured, in this particular instrument, by means of a shutter-
like affair which is operated by hand through a lever. The
shutter gradually opens or closes a small aperture through
which a beam of light passes to a photocell.

A single stage of amplification, provided by a 45 tube, is
required to bring the generated oscillations to a good sound
level.

A manually-operated switch-key, shown at the top of the
box in Fig. A, permits the player to obtain staccato effects.
The correct degree of illumination is adjusted by means of
a rheostat, the knob of which is located on the left side of
the box. This rheostat varies the current through the light.

” LIGHT

'-_Ah,—
et B %  SOURCE LEVER
[ N Iau:o N Ty L £ SnurTER)
i :|=|i|=.’"

av T DIAPHRAGM

MAGNE TIC
REPRODUCER

Fig. 1
Schematlo clrcult of the complefs ‘‘trombones.”
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Fig. A
The efectronic *'trombone’ being played.

source and thus provides means for tuning the instrument.

Since the photo-emissive gas-filled cell is used, it is neces-
sary to operate the light-source by D.C., hecause A.C. opera-
tion of the light-source would introduce modulation in the
oscillator's output. If a photo-conductive cell were used
instead, no such precaution would be necessary, due to the
usual electrical inertia of this type of photocell.

The neon tube is a 2 W. type, and without protective re-
sistor. The light-source consists of the lamp and a small
hemispherical metallic reflector.

The hand-operated lever of the instrument is shown at the

(Continued on page 552)

Fig. B
Note simplicity of assembly.

Interior view.
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INTERNATIONAL RADIO REVIEW

DELAYED AUTOMATIC GAIN
CONTROL

HE title above is the expression used

in England to mean the same thing as
“delayed A.V.C.,” in this country.

The receiver shown in Fig. 1, which
appeared in Poruvrak WIRELESS, is one
ef the first circuits that we have seen
published using this advanced form of
automatic vohime control. The duo-
diode triode has just appeared on the
narket, there, and is naturally receiv-
ing some interest with set builders.

Regarding the circuit, you will note
that it is a T.R.F. arrangement, designed
to cover both the broadcast band and
the long waves used for broadcasting in
Europe. This is accomplished by virtue
of the tapped inductances in the aerial
and interstage circuits. One plate of
the double-diode detector is used for rec-
tification, while the other serves the
purpose of varying the bias on the R.F.
tubes, both of which are of the variable
mu type.

The values of all parts are indicated
on the diagram, so that any dyed in the
wool experimenters who desire to try
this circuit will have little difficulty in
changing it over to use American parts.

HERE is what the radio experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are continually ap-
pearing in overseas publica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, weekly
and monthly magazines orig-
inating from every point on the
face of the globe.

SINCE the cost of subscribing
to each of these would be pro-
hibitive for most radio men, we
have arranged with technical
translators to prepare for our
readers reviews of all the reall
important, new developments i|Y-
lustrated and described each
month in these international
radio periodicals.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever
equipment he has on hand.

The article in TELEvIsiox then con-
tinues:

The building up of the line screen is
accomplished by means of the two elec-
trical circuits shown in Fig. 2. The
prineiple of the circuit is the generation
of a “saw-tooth” wave form of voltage,
which gives a uniform deflection of the
beam in a vertical or horiontal plane.

The condenser C is charged from the
“B"” battery through the diode, which
acts as a variable resistance of constant
current characteristics. Across C is the
mercury vapor discharge tube, the grid
of which is biased to a small negative
value. The voltage across C increases
uniformly until the striking potential of
the discharge tube is reached, when the
tube flashes over and discharges the con-
denser rapidly.

The deflector plates connected across
the discharge tube thus have a uni-
formly increasing voltage applied to
them which deflects the beam across the
screen. When the condenser discharges
the beam returns practically instantane-
ously to its initial position.

By adjusting the bias on the grids of
the discharge tubes, and the filament po-
tential applied to the diodes, the speed
of travel of the beam and the rapidity
with which it moves in a vertical plane

CATHODE RAY TELEVISION

N A recent edition of TrLkvisiox, an English magazine de-

voted to the science of transmitting and receiving pictures
of radio, appears a clear description of how the cathode ray
oscillograph tube is applied to scanning.

It will be remembered that the oscillograph tube contains
a cathode, around which is placed a shield which is biased
with & negative potential to focus the electron stream in a
beam. Four flat plates surround the path of this beam—the
plates being in two parallel sets, each set at right angles to
tile other. These two sets of plates serve to move the beam
from one place to another on a screen of fluorescent sub-
stance on the top of the tube. The electron stream then
causes a greenish spot to appear on the screen.

can be adjusted to match the scanning of the television trans-
mitter.

A LOW VOLTAGE PENTODE OSCILLATOR

HE little oscillator described here, which appeared in

Ranto WeLT magazine, operates satisfactorily with a plate
potential of 4 to 9 V_.; and consumes such a small amount
cf current, that it can be supplied from an ordinary "“C”
battery,

The circuit of the oscillator is shown in Fig. 3. The os
cillatory circuit connects the plate to the screen-grid and
the plate potential lead is connected to the middle of the
inductance coil. A condenser of 200 to 500 mmf. con-
nects the screen-grid which in turn is connected to either

S —
1M LU B0% 2 B+
J 2 2ME.
#H— /
RFC, H
’SOOHMF 100 MMFE
d
Il\
SPKR
T.J
¥ 0 c1or)
FIL WINDING. Fig. 1, left
Yoy An English version of the duo-diode triode.
byl
—0
A Fig. 2, above
@« SwiTCHES T W NDING A cathode-ray type of televislon scanner,
il vsing the mercury vapor discharge tube.
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tue positive or negative end of the fila-
ment through a grid-leak of 2 to 3 megs,
The oscillator can be considered of the
Hartley type, in which the tendency to
oscillate is considerably increased by the
fuct that the generated A.C. voltages are
impressed on both screen- and control-
grids.

The outpui, which is small with a
plate voltage of 6 V., goes up rapidly,
when the plate voltage is raised to 12
V. and higher. Also, the frequency is
hardly affected either by the variation
of the heating current or by a change
of the plate voltage. Thus, the fre-
quency varies less than .02¢: even when
the heating current is reduced from its
normal value to a point where the oscil-
lation is at the verge of stopping. Doub-
ling the plate potential has practically
ro effect on the frequency.

A 3 TUBE SUPERHET. REFLEX

N THIS set, which appeared in Rapio
AMATEUR, an Austrian publication, the
use in the first stage of a high-frequency
pentode, as a mixer, instecad of an ordi-
nary screen-grid tube leads to a larger
LF. output from this stage and permits
simplification of the design of the oscil-
lator, on account of the small feed-back
effect required with a pentode. A num-
ber of additional improvements are in-
troduced through the use of a diode-
triode in the second stage. While the
diode system of this tube is used for the
rectification of the LF., its amplifying
system is used for the amplification of
the I.F. and the A.F. That is the reflex
feature of the receiver.

Generally, reflex circuits, on account
of certain oddities in their operation are
not used, particularly in receivers de-
signed for mass production. In this
case, however, good results are possible,
because the existing conditions are fa-
vorable for a satisfactory operation of
the tube in a reflex eircuit. On account
of the considerable power output of the
lust pentode, the amplitudes of the LF.
currents and the A.F, in the second tube
are kept relatively small, so that they
ecan remain on the straight part of the
characteristic. The use of a band filter
fer the transfer of L.F. currents to the
diode circuit produces, together with
an efficient L.F. transfer, a very weak
A.F. coupling. The main advantage of

Oums |

 uas wave
RECTEER

- e |

Fig. 6
The use of a dry-disc rectifier for A.V.C.

the reflex circuit is the fact that, with-
out resorting to an extra amplifving
stiige, an additional band filter for the
1.F. is introduced. The number of tocal
selective circuits is thus increased to
six, which, naturally, insures a higher
selectivity, The drawing in Fig, 4 shows
the circuit of the receiver.

CATHODE-RAY TUNING
INDICATOR

THE development of superheterodyne

receivers to their present high degree
of selectivity has necessitated the use
c¢f some visual means of tuning to per-
mit a station to be tuned-in ‘“on the
nose.”

An English answer to this problem is
the cathode-ray tuning tube, called the
“tunograph” which was featured in a
recent issue of WIRELESS WORLD.

An idea of the operation can be gained
from the photo, Fig. A, and circuits
shown, Fig. 5. It is a miniature cathode-
ray oscillograph tube which is connected
in the plate circuit of the last LF.
amplifier in the set. Two methods of
connecting the tube are shown. The
first, Fig. BA, requires a resistor, R, of
10,000 to 20,000 ohms in series with the
last LLF. tube. In this case, a spot of
green light appears at the extreme left
side of the fluorescent screen, mounted
in the upper part of the evacuated glass
bulb. Upon tuning in a signal, this spot
of light moves to the right.

In the other method of connection,
shown in Fig. 5, the tube is connected
across the last tuned circuit of the re-
ceiver and a dash of light indicates the

(Continued on page 554)
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The abpearance of the cathode-ray tuning
tube showing the deflecting plates and the
fluorescent screen on which the beam appears.
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The reflex action in this set is as follows: the signals after being converted to the intermediate
frequency, pass through IFT1, into the screen-grid portion of V2; through IFT2; rectified In

diode of V2; amplified at A.F.
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in screen-grld circuit of V2 and then pass to V3.
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HOW TO MAKE
THE ‘PHO

“Use your (fore-) head”—for listening!

NOSONE"

HUGO GERNSBACK

Through the use of a radio set and a cor-
rectly-designed "reproducer," the hard-of-
hearing are now enabled to enjoy radio re-
production to the fullest extent. Bone con-
duction is the "open Sesame''—not sound
through the air, but sound through the bone
structure of the head. By connecting a
phono. pickup or microphone to the radio
set, the usefulness of the "Phonosone" is
greatly increased; groups may be addressed.

HE hard-of-hearing have good grounds for complaint

since the advent of radio, because little is being done

to make radio reception available to such individuals.

Of course, when it comes to the totally deaf, science

cannot do much tor them as yet, although the problem does
not seem utterly insoluble.

Those, however, who still have their auditory nerves, or
vestiges of them, can be made to hear by various artifices.
Without wishing to go into the technical, anatomical consid-
erations of the inner ear, let it be understood that it is not
vbsolutely necessary to make use of the eardrums in hear-
ing! The vibrations which reach the inner ear do not have
to go by way of the eardrums.

It was known long ago that the near-deaf could hear
through the bones of their head by means of sound conduc-
tion. Over a hundred years ago, the deaf composer Beethoven
found that, when he held a thin resonant wooden board be-
tween his teeth, he could recognize sounds that were con-
veyed by the vibrations of the wooden board.

This led to the invention of the first elcctrical bone-con-
duction instrument, developed by myself in the year 1923.
It was first described in the November, 1923 issue of SCIENCE
AND INVENTION magazine, the name of the instrument being
the Osophone (Latin, os—bone; Greek, phono—voice). The
invention was patented under date of Dec. 30, 1924 (U. S.
Patent No. 1,521,287). The Osophone was nothing but a vi-

MICA WASHER CEMENTED SHOWULDER
DIAPHRAGM TO DIAPHRAGM CEMENTED
M_,_--:-—r—_'—.__\\f TO CASE
o | —
5
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Fig. 1
Detalis of the “deaf aid” mechanism.
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brating electromagnet which carried two hard rubber bit-
pieces which were placed between the teeth of the user. The
instrument was plugged into the radio set, or used in con-
junction with a microphone and an A.F. amplifier; sounds
were thus conveyed to the near-deaf. This was a forerunner
of a number of bone-conduction instruments, many of which
are in use to-day.

The trouble with mest appliances for the deaf to-day is
that they are rather expensive, and very often are out of
reach of those who cannot afford their high prices. Nor is it
always possible, with some of the instruments that are on
the market to-day, to get full satisfaction, due to the fact
that it is difficult to obtain a sufficient amount of power.
Most of the hearing devices on the market now are equipped
with a pocket battery, and therefore supply their own cur-
rent. They are, as a rule, not made to be connected with
the radio receiver except indirectly; that is, you must hold
the microphone in front of the radio set; then the sounds
impinging on the microphone are stepped up and delivered to
the receiver (headphone) of the deaf-set, and in this way
the near-deaf person hears the radio sounds. This is a
roundabout way, of course, and a good deal of energy is lost.

In my experiments with a number of near-deaf people, it
was found that in order to really enjoy music, the instru-
ment must have a conziderable amount of power, in order to
transmit sounds satisfactorily, so that the subject can en-
joy it.

In designing the present instrument T was mindful of the
experinmenter and those who are mechanically inclined, so
that they can build such an instrument for themselves at
low cost.

The Phonosone (phono-voice; os—hone) is the result of
some experiments conducted by myself, and I am certain
that the instrument will prove of intcrest to those of my
readers who are mechanically inclined, and who wish to do
scme of their more unfortunate fellow-men a real service in
bringing radio entertainment to them,

The instrument of which I spoke before, i. e., the Osophone,
was not practical, for the reason that helding the bit-pieces
between the teeth was uncomfortable, and could not be deone
comfortably for more than ten minutes at one time. The
Phonosone, to the contrary, is easy to wear, and does not
tire one, even if worn for hours.
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FOR
THE

NEAR DEAF

THE LATEST DEVELOPMENT

Since 1923, when Hugo Gernsback first
showed the latent possibilities in the “bone
conduction" of sound, as exhibited in connec-
tion with his "Osophone,” he has carried on
experiments and developed instruments for
breaking down the wall of silence that — all
too often unnecessarily—the years have built
around those who are afflicted with various
degrees of deafness. The new 'Phonosone"
described by the author is capable of many
practical modifications and applications. This
design opens up a lucrative field for those
with sufficient initiative to grasp the oppor-
tunity which this design presents to radio men.

In order to build the instrument, proceed as follows: select
a Baldwin headphone unit, with a mica diaphragm, because
this is perhaps the easiest type to use. (There are, how-
ever, other Baldwin units which have aluminum diaphragms;
these can be used in the same way, with but little change
from the plan given herewith.) It has been found that the
Baldwin unit, due to the special anchorage of the armature
uand diaphragm, gives a greater degree of movement to the
diaphragm than other phone units, and that is the reason
why 1 recommend this particular product, which, to my
knowledge, is the only one of this type made. The unit can
be taken from a pair of headphones, or bought singly. It
will be found in most of the catalogs of radio mail-order
houses, and many dealers also carry the phones or units in
stock. If you use the unit as shown in the illustration—Fig.
B, which has a bakelite or hard-rubber case—the first thing
to do is to cement the metal unit, which has a shoulder, to
the case. For cementing I used Duco cement, which comes
in a tube and only costs a few cents. Use a good deal of
cement, and, after it has been spread on the rim, press the
two parts firmly together. Then weight with books or other
heavy weights, and allow it to stand for at least twenty-four
hours. After this, the metal unit and the case should be
firmly cemented.

If we were to use the unit in this manner, it would
be found that the small pin, which projects from the dia-
phragm, would dig into the skin of the forehead: and, be-
sides, it would kill most of the vibrations, because practically
all of the diaphragm would make contact with the forehead.
This is exactly what must be avoided.

Experiments proved that you need a small support in the
center, to keep the rest of the diaphragm clear from the
skin, so that only the center, and the rim of the diaphragm,
come in contact with the forehead. For that reason, an iron
cr brass washer, %-in. in diameter and not more than 1/16-
in. thick is cemented, also with Duco cement, to the center
on the diaphragm, Do not use wood or fiber. DMetal, or if
this is not available, hard rubber or bakelite, can be used.
Weight the washer with heavy objects and leave it standing
for twenty-four hours. The washer is now cemented firmly
to the diaphragm. You will note that this assembly extends
but little above the outer rim, which is what is wanted. Now
a headband is put on, and the instrument is worn as in the
photograph, Fig. A, and the cover painting; it will be found
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Fig. 8
The “works” of the phenosone,

that only the center washer and the rim of the unit contact
with the forehead. This assures full vibration, without
damping the free, normal swing of the diaphragm itself.

The unit is now ready for use. It is comfortable to wear,
and can be worn for hours without tiring.

The particular unit described is valuable, because it can
take the output of a six- to ten-tube radio set satisfactorily
and, though with the large number of tubes there may be
some distortion, I, for one, do not think that the individual
who is hard of hearing or near-deaf will object to this. He
wishes to hear music and sounds, and he will not be over-
critical. He also will understand that a unit of this kind,
if prepared according to my instructions, will cost very little,
and while the quality may not be 1007, (as it is from a
high-priced, factory-constructed article) 1 believe that, all in
all, he will now enjoy, for the first time, real music.

For those who have their full hearing, and who wish to
test the instrument, it is necessary to stop up their ears
with both hands, in order to enjoy the music. Those hard-
of-hearing, of course, need not do so, as not much outside
sound reaches them, anyway.

The unit should not be connected to the radio, with the
full power turned on, when it is not resting against the fore-
head. If this precaution is not taken, it will be found that
the diaphragm rattles wildly, simply because no work is
performed. This rattling ceases immediately when the in-
strument is applied to the forehead.

A word as to pressure: if too much pressure is developed,
by the headband’s pressing the unit toc tightly against the
forehead, the volume is cut down. A little experimentation
will be necessary to find the best pressure, which is de-
termined by sliding the unit in its holder back and forward.
In a few minutes, the user will easily find the best position.

You may wonder why 1 picture the instrument as being
used on the forehead. To my mind it makes little difference
whether you use it on the forehead or you place it above
the mastoid bone, behind the ear. Different individuals will
wish te try different methods, and while, if the instrument is

(Continued on page 558)
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SHORT-

IN RADIO

CUTS

FILTER CHOKE SUBSTITUTION
. Byron C. Paul

I HAD a model 20 Philco in my shop to
be repaired, which would not make a
sound. [ plugged the adapter of my an-
alyzer in the detector socket and could
not get any plate, cathode, or grid read-
ings whatsoever. As [ traced the con-
tinuity up to the speaker I found the
field coil open circuited and the output
transformer shot. To determine if that
was the only reason why the detector
tube showed no voltage, I connected a
filter choke to the field-coil terminals
(Fig. 1) and found that plate voltage
tlien reached the detector socket. I put
a new coupling transformer and field
coil in the dynamic speaker and the set
worked O.K.

A HOME-MADE TRANSFORMER
FLASHER

Ellis H. Disney

HOUSANDS of Balkite model “N”

trickle chargers were in use a few
years back. Nearly every Service Man
has one or moere of them in his junk
box. One of these, in conjunction with
4 model T Ford spark-coil, can be made
into a fasher capable of repairing
burned-out A.F. transformers, repro-
ducers, headphones, etc., as described
in the article, “How a Service Man Does
It” (Ranto-Crart, October 1929).

The rebuilding procedure is as fol-
lows: Remove the electrolyte jar from
the charger and discard it; clean the
rest of the charger thoroughly. Turn
the transformer around on the base by
prying up the lugs extending down
from the bottom of the transformer case
through the base; turn the case half
way around sSo that the terminals
marked “A,” “B" are on the end, as in-
dicated in Fig. 2A, and then push the
lugs back into the slots and clinch as
before.

By soldering a binding post to each
of the contact buttons of the spark coil
an easy connection is made.

Drilt a hole in the charger base, in
the center of the space occupied by the
rectifier jar, large enough to hold an
extruded fiber washer. Mount the spark-
coil on quarter-inch thick spacers and
fasten to the base by passing the bind-
ing post that is soldered to the bottom
contact of the coil through the fiber
washer and tighten the nut from the
bottom side. Drill a hole in the base,
at any convenient place, large enough
to pass a wire through to the bottomn
binding post on the coil, F, in Fig. 2B.

The two leads from the secondary of
the spark-coil should be well insulated

and provided with small clips with
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BOTTOM COIL ARC AT X"
w COnTACT RBEFélIIS SEC.
HOV, A.C. REAK
Fig. 1, left

The method of connecting a separate choke.

Fig. 3, above
The wirlng of the transformer repair unit.
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Hints, '"kinks," and
suggestions that enable the

ideas

amateur and professional

to save time and money.

which to grip the A.F. transformer con-
nections, as shown in Fig. 3.

Mount a small knife switch on the
transformer case and connect it across
transformer posts “A,” “B,” or the blade
and clip may be mounted directly on the
posts as illustrated in Fig. 2A.

Aundio-frequency transfornters may bhe
repaired without removing them from
the set by disconnecting the “B" plus
lead from the transformer and short-
circuiting the secondary winding at the
transformer terminals, as shown in the
diagram of the completed connections,
Fig. 3.

Clip the high-tension leads to the pri-
mary of the A.F. transformer and close
the switch across “A,” “B” for several
seconds at a time, with short intervals
to keep the coil points from overheating.

I have successfully repaired A.F.
iransformers, both primary and secon-
dary sides; headphones; and magnetic
reproducers by this method of “burning
tirough” the open winding. Another
Service Man, to whom I gave this infor-
mation, reported twenty successful re-
pairs out of twenty-three trials. An
average of over eighty per cent.

Of course, when a set is good enough
to justify the cost of new transformers
that is always the best way to repair it,
but many an old battery set that the
owner cannot afford to have Trepaired
otherwise can be given a new lease on
life with very little expense. I alicays
caplain the process to the customer and
1t him make the decision as to whether
or not to use this method.

A LOW-COST CALL SYSTEM
Robert C. Potter
HERE have been many call systems
deseribed in past issues of Rabnto-
Crarr, but for cheapness and perform-
ance the one I built recently, will, I
think, “take the cake” since no expen-
sive microphones are required and all

{Continucd on page 567)
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This two way P.A. system made from junk—
box parts has numerous uses In the shop.
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A simple plug-in oscillator adapter.

A SERVICE OSCILLATOR-
TUBE TESTER
C. F. McCann, Jr.

HAVE noticed in back issues of Ranio-

CrarT that most Service Men have a
constant need and use of a simple, in-
expensive oscillator that is self-con-
tained; perhaps the description of this
little job, that I am using will help some
of the fellows.

As it is necessary to always have a
tube tester on the job, I constructed this
oscillator with the idea of using power
from the tester, and it has proven satis-
factory for all practical work. In some
cases I have simply replaced the oscil-
lator tube of the superheterodyne set
with this instrument and find the re-
sulis have always proven good.

For adjusting superhets., several of
these units pre-tumed to different fre-
quencies, for the commonly used inter-
mediate frequencies, will be needed.
They are easy to construct, though, and
do not take up much space. See Fig. 5
for constructional details.

MULTI-LAYER COIL WINDING
H. 6. Holm

ERE is an jdea which I have worked

out very successfully in my own
workshop for winding A.C. power and
A.F. transformers; the device illustrated
counts the turns and puts them on
quickly.

This hookup was first used with an
old 12 V. D.C. automobile horn motor
and a toy transfcrmer of fairly good am-
perage (later I changed to 110 V. A.C.
by obtaining an old phonograph motor
and removing the governor).

As you see from Fig. 7 1 use a strip
from an old inner tube for a belt to
give the correct tension for all windings
and an old Stewart speedometer for a
turn counter which gives a secondary
to a split volt.

I resurrected an old drum dial sup-
port for keeping the shaft rigid and an
old dial collar, plus a piece of tin and a
suitable handle, for turning heavy fila-
ment windings.

RADIO-CRAFT for MARCH,

MEASURING WIRE GAUGE
WITH A METER AND BATTERY

Louis B, Sklar

HERE are two instruments on the
market manufactured for the purpose
of measuring thie gauges of wires. One
ig the circular disk type, which is used
for quick determination of the wire size.
The rim of this instrument has a num-
ber of slots of various widths, each one
corresponding to the diameter of one
of the wire sizes. The slots are marked
with the corresponding gauge size.
The other type is the micromeier cali-
pcr which measures the diameter of
wire in mils, and this figure is compared
to a table of wire sizes.
TanLe 1
Size  Ohms Rize Ohms  Size Ohms
B.&S. perft. B.&s, perft, BL&R, perft,

1 .000124 16 .00402 31 130
2 .000156 17  .00506 32 164
3 .000197 18 .00639 33 .207
4 .000249 19 .00805 34 261
6. .000313 20 .0102 35 329
6 .000395 21 .0128 36 415
7 .000498 22 0161 37 523
8 .000628 23  ,0204 38 660
9  .000792 24 0257 39 832
10 .000999 25 .0324 40 1,050
11 .00126 26 .0408 41 1330
12 .00159 27 .0515 42 1.680
13 .00200 28  .0649 43  2.120
14 00253 29 .0818 44 2,670
15 .00318 30  .103 45 3.300

Quite often the radio experimenter is
confronted with the problem of finding
the gauge of a certain size wire. Very
few men engaged in radio research or
experimenting have such instrunients in
their tool box, because of their high cost
and limited use.

Not long ago the writer had occasion
to use one of these two instruments, but
not having one in his possession, the
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Measuring wire gauge by resistance method.
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Fig. 8
Materials for engraving your own panels.

idea of using a meter, battery and wire
table was conceived. The hook-up is as
shown in Fig, 6. The rheostat was ad-
justed so that the meter gave a full de-
flection of 1 ma. The next step was to
shunt the meter with 30 ft. of the wire
of unknown gauge. The new reading
on the meter was approximately .1-ma.

This indicated that the current
through the shunt was .9-ma. or nine
times the current in the meter; thus,
the resistance of the shunt was 1/9 of
the resistance of the meter, or 3 ohms.

Since thirty feet of wire equals 3
olis, the resistance of one foot is .1-
ohni. A glance at Table I shows im-
mediately that the wire size is No. 30
B.&S. gauge.

A wire table similar to Table I can
be found in any electrical handbook,
giving the resistance of all wires “per
1,000 ft.” The writer has reproduced it,
giving the resistance “per foot,” for
convenience.

Incidentally, the same scheme can be
used for other purposes; for instance, to
find the internal resistance of any meter,
especially meters of very low internal
resistance. All you have to do is shunt
the meter with a few feet of wire whose
resistance is known from the “table.”
By using the calculations shown above
a very accurate indication of the meter’s
internal resistance will be obtained.

Knowing the resistance of wires, ac-
curate shunt multipliers of 100 or even
more can be made. As an illustration,
the writer is using as a shunt on a Wes-
ton 0-1 ma. milliammeter, No. 40 wire
about 3% ins. long in order to increase
the range of the meter to 100 ma.

MARKING PANELS
F. R. Harris

O SINGLE factor lends more to the

distinguished appearance (and in
most cases the usefulness also) of a
piece of laboratory apparatus than a
nicely engraved panel; and no single
factor is to be found less often around
the average service and ‘“ham’” shop.
The reason, of course, is not far to seek.
Engraving is a highly skilled art and
an accomplishment which is possessed
by very few technical men and is hence
most gosh-awful expensive, and after
one has completed paying for the abso-
lutely necessary ‘“innards,” the appa-
ratus is sometimes darn lucky to have
a panel!

(Continued on page 571)
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WIRING

"BATTERY SET”
FILAMENTS

FOR “"AIRCELL" OPERATION

E. E. HORINE*

Whether you are interested in battery sets from the stand-
point of constructing or experimenting with them, or if you
actually intend to make a profit by their use, you cannot
afford to miss reading this article. It covers in a complete
manner the use of the aircell, first described in the April,

1931 issue of RADIO-CRAFT, page 594, showing different

receiver filament circuits for best results.

NEW and improved kind of bat-
tery operated set, differing in
several important respects from
the battery receiver as it was

known before the “A.C. days,” may now
be built for amateur or commercial pur-
poses.

The principle difference between this
new, or “aircell” receiver and a con-
ventional battery set is in the filament
cirenit. This difference overcomes the
shortcomings and the hazards inlherent
in old battery receivers and makes the
aircell receiver truly practical for use,
in unwired hiomes, by non-technical peo-
ple, Overcoming the impractical nature
of the battery set has been made possibte
by the development of the new aircell
“A" battery, which, unlike all other
practical forms of primary batteries, de-
livers its output at approximately con-
stant voltage.

Figure 1, plotted to scale, shows the
essential differcnce between the aircell
“A” Battery and an “A’” battery made up
of a bank of dry cells. To obtain these
curves, a large dry “A” pack, consisting
of 16, “6 in.” dry cells, and an aircell
battery were discharged at a drain of
600 ma. (0.6-A.) four hours per day,
until the battery voltage fell to 1.8 V.

The dry battery started off at an in-
itial voltage of 3.12 V. and thercafter ex-
hibited the characteristic voltage decline
until, at 367 hours, the voltage was
down to 1.8 V. 367 lhours at 0.6-A, is
an output of 220 ampere-hours, and since
the battery consisted of 8 sets of cells
connected in parallel, this is equivalent
to 2715 ampere-hours per cell, a fairly
good output for a 6 in. cell discharged
in this manner.

The aircell battery started off at an
initial voltage of 2.563 V. and when it
Lad delivered its rated output of 600
ampere-hours (1000 hours at 0.6-A.) the

* Sales Englnecr, National Carbon Co., Inec.
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veltage had fallen only to 2.22, a drop
of only 0.31-V. in 1000 hours of use as
compared to a drop of 1.41 V. in 367
hours for the dry “A” pack.

Inasmuch as tube filaments must be
operated at practically constant voltage,
some form of voltage regulator is essen-
tial when a dry cell “A” battery is em-
ployed. In the old days, before the
constant-voltage aircell battery was de-
viloped, the universal practice was to
equip battery sets with a filament rheo-
stat to function as the voltage regulator.

A “Dry Cell” Gircuit

Figure 2 shows the essentials of the
filament circuit of a conventional set
built around dry cell tubes (type 99).
The tubes had to be operated at, or very
close to, 3.0 V., which called for an “A”
battery of an appropriate number of
cells connected 3 in series, so they could
be worked down to at least as low as
1.0 V. per cell. The initial voltage of
such a battery nominally is 4.5 V., so
that, in the beginning, the user had 509,
more voltage at his disposal than the
tubes could stand. His task was to
manipulate his rheostat so that no more
than 3 V. could get through to the tubes,
no matter what his battery voltage
might be. This was asking toeo much of
the non-techniecal user. He just couldn't
do it. The natural tendency was to
over-voltage the tubes, since turning on
more power made the set “play” louder,
but this tendency naturally ruined the
tubes. The result of trying to sell and
scrvice dry battery sets was that the
dry cell tube got the reputation of being
delicate, fragile, short-lived and gener-
ally unsuited for practical use, and be-
cause of this, the dry battery set had to
be abandoned by the Industry. It was
a complete commercial failure.

The truth of the matter was that the
dry cell tube was all right! It would
last as long, and perform as well as the
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Filament connections for aircell use.

huskier storage battery tubes when
burncd at constant voltage. but this rs-
sential of constant filament voltage
could not be realized with a variable
voltage battery working through a rheo-
stat. The rhcostat made rural radio im-
practical, not the tubes.

The aircell battery overcomes this one
barrier to practical rural radio by mak-
ing the rheostat unnecessary. As shown
in Fig. 1, a fixed, non-regulating resistor
is all that is needed to insure correct
filament voltage at all times, never too
high to cause the damage, never too low
to cause weak reception.

The outstanding feature which char-
acterizes the aircell receiver and which
keeps it from being “just another battery
set,” is that it has no rheostat or volt-
age regulator of any kind. Instead, a
small, fixed resistor of correet value, in-
capable of adjustment and usually lo-
cated where it can’t easily be tampered
with, takes care of what used to be the
mest difficult phase of battery receiver
design, the problem of how to reconcilo
the variable voltage output of the “A”
battery and the constant voltage input
of the tubes.

The initial working voltage of the
aircell battery is 2.53 V. This is higher
than the voltage of a single storage cell,
and lower than that of two dry cells
connected in series. Because of this,
there were no tubes available with
which the battery could work, and it

(Continued on page 551)
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HOW TO MAKE A SELECTOR UNIT

FOR VOLTAGE
OR RESISTANCE
ANALYZING

The sad experience of many Service Men
who purchased servicing instruments, only
to discover that they had become obsolete
with the last influx of new tubes, can be allevi-
ated by this Selector which makes them use-
ful for even the latest types of receivers.

C. W. PALMER

HERE are many thousands of Service Men who are try-
ing to struggle along with set analyzers having test
plugs with only 4 or 5 prongs, or with simply an ohm-
meter. 'These Service Men are hopelessly involved

when trying to check the circuits of a modern radio receiver
having 6 or 7 prong sockets.

In fact, there are about forty different tube hase wiring
arrangements for tubes having from 4 to 7 prongs. In other
words, there is absoclutely no uniformity as to the location
of various tube elements on the base. Thus, a Service Man
withiout one of the latest set testers must refer to a tube base
diagram to determine the location of each tube element at a
socket; a process that consumes much valuable time.

The Test Position Chart

To overcome this difficulty, the test unit adapter and spe-
cial tabulation described here, have been originated. The
nucleus of the instrument is the test position chart which
lhas been tabulated after considerable correspondence with
the various tube manufacturers. It contains the test posi-
tions for over 105 tubes, going back to the earliest and in-
cluding the very latest types of tubes.

The adapter itself consists of a multi-pole switch, a cable,
an analyzer plug with various adapters permitting it to be
plugged into any tube socket, as well as clips and a test prod.
All these parts are housed in a small metal box, as shown
in Figs. A and B; on the front of the instrument is the
special chart. The result is that an analyzing instrument is
produced in combination with either an old type set analyzer
or an ohmmeter, which will test receivers using the latest
types of tubes, without the nccessity of referring to compl-
cated and insufficient tube base diagrams and similar data.

In the instrumeunt as shown, the box is sufficiently large
so that the analyvzer plug. the cable and the 4-, 5- and 6-prong
adapters fit inside (the bottom of the box being removable).

The Operation of the Unit

For resistance analysis of receiver defects, the Selector
Unit is adapted for use with any ohnuneter. The test prods
of the ohmmeter are simply inserted in the two pin jacks
on the side of the unit.

Most ohmmeters require that the battery voltage be ad-
justed from time to time, so that the indicator on the instru-
ment will deflect full scale, The usual procedure is to short
the ohinmeter leads together when this adjustment is needed.
To make removal of the ohmmeter connections unnecessary,
the No. 12 position on the switch directly shorts the obhm-

(Continued on page 570)
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Fig. A
The appearance of the selector and adapters.
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HOW TO MAKE AN A. C.—D. C.

""6F7" SERVICE OSCILLATOR

The advantages of this service oscillator over previous units are as follows: it is compact
and can be included in the service kit; it is universally operated from A.C. or D.C. lines;
it is light in weight; it covers all popular I.F., broadcast and many of the short waves; it
provides substantially pure A.F. modulation; it provides complete control of both the
R.F. and A.F. outputs; and finally the output is arranged to be coupled to any circuit,
either grid or plate of a vacuum tube. The author has calibrated the attenuator.

HE service oscillator has been one of the perennial prob-
lems of the radio technician. All types, from the single
tube, self-modulated, battery-driven job to the multi-
tube, all-electric (fearfully and wonderfully made) con-

traption, with provision for controlling everything uecessary
and unnecessary, have been, on occasion, presented. The
simple units bad the advantage of extreme portability and
low cost, but were strictly limited in their application. The
big jobs, on the other hand, would do everything but were
complicated and expensive. Of course, they also were port-
able—with the aid of two men and a horse!

In designing the oscillator presented herewith these ex-
tremes were kept in mind and an effort was made to design
a piece of apparatus capable of as many as possible of the
applications of the elaborate layouts while at the same time
preserving the simplicity, low cost and portability of the
simnpler outfits. After a great deal of experimental work,
the author is of the opinion that he has achieved this happy
medium in the design presented for your approval,

Design Considerations

The objects to be attained were set forth at the start of
the experimental work (covering several months) as follows:
First, it must be compact to
be included in the portable

F. R. HARRIS

for the testing of P.A. and other audio equipment.

Fifth, the output at both R.F. and A.F. must be contrellable
and capable of calibration.

Sixth, the output must be so arranged as to make impos-
sible a short in thie device being tested, whether it be fed
into grid, plate or regular input circuits.

That the first of these objects was attained is shiown hy
the fact that the entire oscillator and power supply assembly
fits in an aluminum box 4% X 6% Xx 5% ins. deep. How-
ever, no specific details or drawings are given as to the con-
struction of this case since it is assumed that every person
building one will have different space requirements to meet
and therefore such details would be of little use te the aver-
age huilder. The photogravhs show how the layout was
made in this case, a little juggling of parts will enable you
to put them into the space you have available. One peint in
particular works to the end of conipactness in this case:
unlike a receiver, extreme precautions against feed back
need not be observed since it is already an oscillator and a
little feedback more or less will make no practical difference.

The second point is gained by the use of the 6 V. type of
tubes with the filaments in series and a 2575 as a rectifier
for A.C. use, While on this point it might be well to forestall

questions by clearing up one

service kit,
Second, it must be line-op-

erated to avoid the space and
weight requirements of bat-
teries; and it must operate on
both A.C. and D.C, lines.
Third, it must cover all the
I.F., broadcast and as much
as possible of the short-wave
spectrum; and must provide
all these both modulated and

point. The Wunderlich tuke
T T used, requires a filament cur-
St . rent of .4-A. while the other
(.'c':; two require .3-A. However, if
e the current is adjusted to ,35-
A. it will not overload the two
tubes and will be very slightly
under that required by the
Wunderlich. In fact, this will
be an advantage as the stabil-
ity of any oscillator is im-
proved by operating the ca-

) 2525

unmodulated.
Fourth, it must provide as

thode at as low a temperature
as possible and the sensitivity

nearly as possible pure A.F.

- ' (Continued on page 550)

Fig. A, above
The panel with its tuning and output controls.

Fig. B, right
The interior, showing the layout of parts.
A veritable portable laboratory instrument,
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Fig.

1

Fig. C
The appearance of the ascillator from the

back, Note that two tubes are horizontal.
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Fig. A
A service application: aligning a T.R.F. chastis.

PART |

. FACTS ABOUT
i DYNATRON
t OPERATION

C. M. DELANO

to learn a

ACUUM tubes are designed and

constructed for many purposes

and are made in many types and

sizes. In general, a given type
of tube serves a single purpose, though
it may serve a group of purposes; as is
the case with the ‘‘general service” tube
which may be used as an amplifier, de-
tector, or oscillator by varying the op-
erating conditions imposed upon the cir-
cuit of which the tube elements are a
part. TUsually the operating conditions
in the tube circuit are controlled to a
greater or less extent by varying the
voltages applied to the plate and the
sontrol-grid {(and also the screen-grid,
provided the tube in question has such
an element). These controlling factors
determine, as a rule, whether the tube is
to function as a detector, amplifier or
oscillator; and also the extent to which
the particular function desired is to be
carried.

The “Dynatron” Action

Under certain governing conditions, a
given tube may be expected to do cer-
tain things in a fairly orthodox manner,
az determined through the medium of
investigations carried on for many
years. It has been found that certain
vecuum tubes, when caused to function
with unusual biasing potentials, will op-
crate under conditions that give results
decidedly different from the ordinary
run of vacuum tube characteristics.

Among this number of rather unusual
indications is an interesting one known
as ‘“‘dynatron operation.” In addition
to being interesting, this peculiar mode
of operation has practical vaiwe and may
be put to good use by the experimenter
and Serviee Man.

1t is the purpose of this article to ex-
plain some of the properties and princi-
pies of dynatron tube operation and to

RADIO-CRAFT for MARCH,

The RADIO EXPERIMENTER, that is, the man who
is always on the look-out for new things to improve
radio reception and allied subjects, will be pleased

Eoui the many applications that can be
worked out for this new system of operation. Do
you know that oscillators, detectors, amplifiers,
and test equipment of all sorts may be designed

——— e

indicate some of the practical uses to
which it may be put; keeping in mind
the fact that there are certain limita-
tions to the practical application of the
principle.

The Theory of Operation

To effect a reasonably clear under-
standing of the subject, consider for the
time being the ordinary general-purpose
type of radio receiving tube having
three elements used in a single tube
circuit, as, for instance in the common,
one-tube receiver hook-up; the filament,
being heated, liberates electrons which
riove in the direction of the field set up
inside the tube. Surrounding the fila-
ment is the grid, which may be in the
form of a helix or cylinder of wire
gauze. Surrounding the grid, in turn,
is the plate, which, commonly, is made
of sheet metal; as the electrons fly from
the filament they pass through the grid
and bombard the plate. This electron
stream completes or closes the electrical
circuit, thus permitting plate current to
pess from plate to filament, as shown in
Fig. 1. The grid, being interposed be-
tween these two elements, tends to re-
strict the flow of electrons (due to
change in intensity——of the electrostatic
field—which the grid is capable of pro-
dueing) and thus, the amount of current
passing in the eircuit. This plate cur-
rent, energizing as it does, the compon-
ents of the output circuit, controls the
volume with which the signal is heard
in the receiver. The conditions discussed
refer to Fig. 1.

With the foregoing action (commonly
referred to as the “valve” action) of the
radio tube in mind, let us rewire our
circuit somewhat and employ our appa-
ratus for the purpose of conducting an
experiment. Assume that we have a
tube, say of the 01A type, with the fila-

1934

around vacuum tubes of nearly all types employed
in a "dynatron" connection—that is, with the grid
at a higher voltage than the plate?
cluding chapter the author furnishes twenty biblio-
graphical references, in connection with the many
experiments he describes.
quested to report the results they secure.

In the con-

Experimenters are re-

ment heated by a battery and that we
have 90 V. of “B" battery available. In-
stead of connecting our 90 V. of poten-
tial supply to the plate, connect the plate
to the 2235 V. tap and connect the 90
(Continued on page 556)
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Compare the electron flow with that of Fig. 1.

5-0-5
MA. METER

{ RHEOQ. POTEN.

(A

AAMARAAAAL A A AAAAAR
VAALAAAAAALAR AL A AL

I e LILILIEIE I'.lllilllll{l'l%—
4 s

Fig. 3
An experiment to show the dynatron action.
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HOW TO SELECT

P. A. EQUIPMENT

Do you know how to select the correct power amplifiers and reproducers for any type
of sound installation? The important fundamentals are discussed, in simple language, by
the author. P.A. workers will find this comprehensive article a useful reference.

CLIFFORD E. DENTON*

HERE are three common sources from which sound in
the form of varying electrical impulses can be obtained.
First, the output of a radio set; second, the microplione;
and last, from phonograph recordings.

Therefore, one of the first things that a purchaser of sound
equipment must know is which one of the above stated
sources or combinations is to be used in conjunction with
the amplifying equipment. laving decided upon the method
of sound production to be used, then one is in a position to
select the necessary associated equipment so that the correct
results can be obtained.

Choice of Mixing System

In general, a mixing system consists of a series of volume
controls so arranged that the incoming electrical impulse,
whether it be from a radio set, a microphone or a phono-
graph record, can be correctly fed into the main amplifying
system with a niinimum loss in energy, and a minimum
degree of frequency discrimination.

In poorly-designed mixing systems the loss in signal
strengthh may be so great as to necessitate additional ampli-
fication to bring the signal back to a level where it would be
usable. In general, poor mixing systems have the very dis-

In the view above is illustrated a practical application of the principles

discussed by Mr. Denton. This sound system, an installation on the
boardwalk, Long Beach, New York, is designed to ‘'address” a promes
nading public totalling 725,000 each week!
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agreeable feature of frequency discrimination. By this is
meant, that the volume control governing the particular cir-
cuit in operation may cause a loss in the high-frequency
response at the low-volume level setting. Then again, there
may be a loss in the low-frequency response at the high-
volume level setting. The ideal mixing system would use
volume controls of such electrical characteristics that there
would be no discrimination in the range of sound frequencics
being transmitted from the minimum to the maximum set-
ting of the control.

A mixing system should be so designed and operated that
it will supply to the input system of the power amplifier, a
level of sound which is constant in value wlhether it be from
a radio set, microphone or phonograph record, This is an
important consideration, as the medern radio set is capable
of far greater output than that which can be obtained from
the best phonograph recording and all those who have had
experience with microphones know that it is impossible to
build microphones that have the same signal output as that
which can be obtained from the modern electrical recordinzg,

Care should be taken in the selection of a mixing system
because it is the bottle neck through which the source of
sound is trausmitted to the amplifier. If the mixing system
is poor, it is impossible to obtain satisfactory results from
the amplifiers or speakers, regardless of excellence or cost.

Amplifiers

It is not the purpose of this article to express opinion as
to the merits of a particular type of amplifier or circuit,
but there are a few things that stand out as definite facts
which were determined only after many years of constant
research and develoment,

First, that push-pull amplification offers the maximum in
results and the minimum in frequency discrimination.

Second, that class A operation of medern tubes in the
voltage amplifier and power stages results in a high degree
of efficiency and a minimum of distortion. The younger but
bigger brother to class A tube circuits is now known as A
Prime, and this rather recent development has brought the
cperating efficiency of tubes used in the last power stage in
the modern amplifier to the point where even the novice can
readily detect the superior quality of this new output system.

Sound Distribution System

The word “loudspeaker” is meaningless, and a more accu-
rate term should be employed so that the proper understand-
ing of a sound distribution system may be recognized even
by a layman.

We are all familiar with the dynamic, cone-type Tepro-
ducers which are generally mounted on baffles; or, as is the
modern trend, the use of these units in large horns. Both
of these methods of reproducer “loading” are quite satisfac-
tory and fill their respective needs very well. ‘When dynamic
reproducers of the cone type are used in rather small rooms
a bafle made up with acousti-celotex or some similar ma-

terial is generally very satisfactory. However, in cases
(Continued on page 555)
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Fig. A
The appearance of the receiver and P.A. unit.

A COMBINATION

P. A.

PART |

AMPLIFIER

AND

BROADCAST
TUNER

The A.C.-D.C. radio receiver has made an impression on the radio industry that will
not soon be forgotten. And now we have a P.A. system combined with an efficient super-
het. that works on the same idea. In Part |, the receiver details are given.

HE combined radio and P.A. sys-
tem described here may be oper-
ated from any 110 V. D.C. or 110
V. A.C. 25-60 cycle power line, with-
out having to snap any switches, and
without circuit changes of any kind. In
fact, it may he operated from 220-240 V,
lines by simply employing a series re-
sistor of 165 ohms (85 W. rating),
which method is not advisable for sys-
tems employing power transtormers. Tt

can also be operated from a 6 V, battery
or a 32 V, D.C. power source with the
aid of a vibrator and transformmer type
power unit, provided the heater ecircuits
of the tubes are wired in parallel or in
a corresponding series-parallel arrange-
nment (shown in Fig. 2).

In any one of the above modes of op-
eration, the full undistorted power out-
put of 7% W. may be obtained, whether
it be operated as a receiver or as a P.A.
amplifier.

LEON J. LITTMANN*

article to enable anyone to successfully
build and operate this universal system
in a totally foolproof and relatively sim-
ple manner, without requiring much
practical or theoretical knowledge. All
R.F., ILF, and A.F. components are fully
identified, and separately housed and
shielded. This eliminates all stray coup-
lings and resulting undesirable feedback
effects.

The complete system is mounted on a
chassis measuring 10 x 18 in. and con-
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Clhief Lngincer, Const-to-Coast Radle Enough infermation is given in this (Continued on page 556)
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Swlitches Sw.3 change the circuit from P.A. to radio reception.
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in the latter, V5 15 omitted.
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Fig. 3

The operation of the sound head in detail,

Fig. A
The appearance of !Ihe p.E. cell and exciter
amp.

Fi

9. B
The two units which make up the P.E. cell
assembly.
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Fig. 2
The P.E. cell unit showing the ‘*‘light slit."
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Fig. 4
The hook-up of the P.E. cell to the amplifier.
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HOWTO MAKE
AN INEXPENSIVE

"TALKIES"
SOUND HEAD

LEWIS C. COOK

ADIO engineers and experimenters

will find a very profitable field in

bnilding a sound head which can

be used with standard motion pic-
ture projectors. The following sound
head was built for a portable projector,
converting an old, “silent’”” 35 millimeter
device into a “sound” type for reproduc-
ing sound on film.

The sound head shown in Figs. A, B
and C, was built for a little over ten
dollars! When used with a high-gain
amplifier and one speaker, excellent re-
sults werc obtained. The writer, to
date, has built five of these sound heads
and results are equal to that secured
from many high-priced installations.

The sound head described here was
designed to operate with any or all
stundard makes of portable 35 milli-
meter projectors. The universal motor
usnally found in projectors is not used
as a power source, as it is generally
known that this type of motor is not
dependable for the uniform drive re:
quired in true reproduction of sound
without waver or other distortion. By
removing this motor and purchasing a
synchronous motor from a motion pic-
ture supply bouse for a price of about
five dollars, the problem of correct speed
190 feet of film passing through the pro-
jeetor sound head drum per minute) is
solved.

Now for the construction of the sound
head. The parts necessary are as fol-
lows: One motion picture feed sprocket
and shaft and a 2 in. pulley. These
parts can be obtained from any motion
picture supply house or theatre for a
few cents: one small tin can 3% x 215
ins. in diameter; four small iron angles;
two small flashlight lenses with a small
metal tube about 31 ins. long to hold
the two lenses; one exciter lamp 81
V. A.C.; one photoelectric cell; one 4
prong socket; one 5 mieg. resistor; one
10 meg. resistor; and a .006-mf. con-
denser, to couple the photoelectric cell
to the input of the amplifier. A trans-
former was wound to supply the exciter
lamp with 815 V. A.C. at 3 A.

Figure 1 is a schematic plan of the
can, which is now called the film drum.
Cut a small piece of tin 2 ins. long and
14.in. wide. Fold it lengthwise to form
a right-angle and solder it on the can

RADIO-CRAFT

just the width of the film from the open
end of the can, so the film will be guided
smoothly through the track. Now, by

holding a piece of sound film in place

on the track of the film drum at about

the middle, mark the width of the track.
(Continued on page 568)

Fig. ¢
The cell ready to be mounted in its “‘can.”
Note its relation to other projector mechanism.

TIN CAN METAL TUBING
FOR OPTICAL
SYSTEM, { PART
OF A TONE ARM
OF A

PHONOGRAPH.

2 SMALL
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FLASHLIGHT

MOTION PICTURE
FEED SPROCKET

C- PHOTO ELECTRIC CELL

8.5v. AcC.

(N S EXCITING
L —— q/_ LAMP

Fig. 1
Details of the assembly of the sound head.
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Fig. 2
The windings of the *‘universal transformer.

G. McL. COLE*

ECENTLY it was shown (RaAbpio-

Crart, November 1933, page 266)

that a single transformer of cor-

reet design could readily handle
many different types of sets with just
ahout every combination of tubes now
in use (Fig. 1). Four multi-tap trans-
formers of this type replace defective
units of these various set types in sizes
fiom 4 to 10 tubes. Notice that each of
the transformers supplies correct volt-
ages to 1.5 V. 26’s, 25 V. 24’s, 2.5 V.
45’s, 2.5 V, 82’s, or 5 V. 80’s. Also that
by using series combinations of the fila-
ment windings it supplies the 6.3 V.
heaters of either 6.3 V. power tubes or
the new 2A3, 2A5 or 2B6 power tubes,
In either case, the 2,5 V. 82, or the 5.0
V. 80, 83, or 5Z3, may be used. There is

HOW TO INSTALL

"REPLACEMENT”
TRANSFORMERS

Do you know the factors which govern the replacement of

power transformers in sets?

one class of tubes, however, whose con-
ditions cannot be met with these four
units. This refers to the types 10 or 50
power tubes, and the 81 rectifier tubes.

The 10 type tubes require high volt-
age at high current drain such that the
normal A.C. plate voltage of the secon-
dary is 1,400 V. at about'5Mma. drain—
165 W. in the high voltage circnit alone!
Tiie usual 10 tube set using 24’s, 27’s,
47’s, and an 80 rectifier only drains
about 105 W. for plate power, filament
supply—everything. White the four
transformers could readily have been
extended to include the 10 and 81 tubes
as well as the 24, 27, etc., for which they
are intended, why penalize, say, a 6 or
7 tube set with a nmiuch-too-large trans.
former for the sake of “super-super”
universality? No, it was better to draw
the line and make one transformer to

Mr. Cole explains them.

e SE—
I E —CT HV SEC
[ —— — ==
‘ 6 24,2135
4. 5556 ETC  C-484
(| ———
P — z i
74.17, 35
PRIM % — (T 55 56 FTC
v — —
10, 250
[l B————¢"" cai0 ¢586
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.28
b S ERIES
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Fig. 2
The **high.voltage” replacement transformer.

supply power to all such sets and am-
plifiers. Figure 2 shows the general
circuit diagram of the ‘high voltage"
transformer. Let us list some of the

* Ublef Engincer, General ‘Transformer CoTp.

(Continued on page 539)

SERVICING

THE “TALKIES"”

PART V

SIDE from sound, the projectionist has always been
required to know enough about electricity to handle
his arc-lamp circuits intelligently, and to care for
his projector drive motor and for his arc-lamp gen-

erator or rectifier. He is sufficiently familiar with optical
science to prescribe the lenses needed for any size of sCreen
or for any distance of “throw.” He is commonly a good me-
chanic, capable of keeping his projeetor gearing system in
good working order and of repairing it when necessary. In
many localities his competence in all three fields is tested by
a licensing examination prescribed by law, and of recent
days questions relating to sound apparatus have been added
to many of these examinations.

The addition of sound, with its vacuum tube circuits and
more delicate electrical requirements, found many projection-
ists who had built their own radio receivers during the days
when that sport was popular, some projectionists who were
radio amateurs, here and there a graduate electrical engi-
neer of a projection room, but the bulk of the craft were
men who had to make, and have made, fairly strenuous but
highly successful efforts to adapt their pre-existing electrical
knowledge to the requirements of audio amplifiers.

RADIO-CRAFT for MARCH, 1934

In this installment, the author concludes the
discussion of the psychology of the projec-
tionist and how he is best '"handled."

AARON NADELL

The average projectionist of the present day is quite com-
petent to repair all the more ordinary troubles of his own
sound egquipment. He will, moreover, be likely to know
more tbhan the average radio man about certain types of
trouble, hums, noises or flutter, whicli are commoner to
sound equipment than to “radios” or (as, in the case of
fintter) impossible in any radio except a radio-phonograph
combination, Nevertheless, there are at least four ways in
which the radio man can be of great help to him in repair
work.

1. Repairing trouble is the exception and not the rule with
a projectionist. The radio man, if he knows the circuit,
will probably do a far faster job. And with an audience
waiting, time is of vital importance.

2. The projectionist has little testing apparatus, often not
even a voltmeter. He has little experience in using test
kits. The radio man, who can provide both the tester and
cxperience in using it, will not only find some troubles faster,
Le will also uncover obsciurer defects and causes of trouble
that the projectionist working by rule of thumb may have
great difficulty in loeating.

(Continued on page 564)
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BROADCAST STATIONS OF THE U. S.

A list of all the broadcast stations in the U. S. as licensed by the Federal Radio Commission and brought up to date to December 22, 1933,
Abbreviations: T, location of transmitter; C. P. construction permit authorized; LS, power until local sunset.

e
| Wave- | Wave. | Wave.
Call Location Power (Freq. | jgngth Call Location Power |Freq.| |guamn Call Location Power |Freq.| [ength
Letters (watts) | (ke.) ‘(mexus) Letters (watts) | (ke.) {( meters) Letters (watts) | (ke.) | (meters)
S | S - S S —
KABC San Antonio, Tex..... 100 1420 211.3 KGER Long Beach, Calif..... 1kw 1364 220.6 KPCB Feattle, Wash......... 100 650 462
KALE Portland, Ore......... 500 1300| 230.8 | KGEZ Kalispell, Mont...... 100 1310| 229 KPJM Prescott, Ariz.. 100 1500| 200
KARK Little Rock, Ark...... 250 89 337.1 | KGFF Shawnee, Okla........ 100 1420| 211.3 | PO San Francisco, Skw (8| $i1
KASA Elk City, Okla.. 100 1210| 247.9 | KGFG Oklahoma €ity. Okln. 100 13.0] 219 T-Near Belmont C.P.50kw
KBPS Portland, Ore... 100 1420| 211.3 | KGF1 Corpus Christi, Tex... 100 1300 200 KPOF Denver, Colo......... 500 880) 341
KBTM Paragould. Ark.. 100 1200) 250 KGFJ Los Angeles, Calif.... 100 1200 250 KPPC Pasadena, Calif....... 50 1210| 247.9
C..T-Joneshoro KGFK Moorhead, AMinn.. . ... 100 1590 200 KPQ Wenatchee, Wash.,. .| 100kw 1500{ 200
KCMC Texarkana, Ark....... 100 1420| 211.3 | KGFL Raton, N. Mex,...... 100 1370 219 KPRC Heuston, Tex......... Tkw 920{ 326
KCRC Fnid, Okla .. 100 1370, 219 T-loswell T-Sugarland 21 kw-L5
KCRJ Jerome, Ariz.......... 100 1310] 229 KGFW 100 1310| 229 KQV littsburgh. Pa...... . 500 1380( 217 .4
KDB Santa Barbarea, Calif_. 100 1300( 200 KGFX 200 63 476 Haw San Jose, Culif........ 500 1010
KDFN Casper, Wyo.......... 500 1440| 208.3 KGGC san Franeiseo, Calif.. . 100 1420( 211.3 KRE Berkelcy, Calif. 100 1370
KDKA Pittsburgh, Pa........ 50kw 980 306 KGGF Coffeyville, Kans. .. .. 500 1010 297 KREG Santa Ana, Calif ... .. 100 1500
T-Saxonburg T-3, Coffeyville, Okla. | KRGV Harlingen, Tex....... S 1260
KDLR Devils Lake, N. Do .. 100 1210| 247.9 | KGGM | Albuquerque, N, M... 250 1230/ 2439 | KRKD Los Angeles, Caifl... 500 12 2
KDYL Nalt Lake City, Utah.. 1kw 1290) 232.6 | KGHF Pueblo, Calo.......... 250 1320/ 227.3 | KRLD Dallas, Tex.. 1okw 1040)
KECA Los Angeles, Calif. ... ikw 1430) 200.8 | KGHI Little Rock, Ark...... 100 1200| 250 KRMD | Shreveport, | 1K 13146 22
KEIW Burbank, Calif... ... KGHL RBillings, Mont........ lkw 930f 316 KROW | {akland, Calif. S0 430) 323
KELW Burbank, Calif....... 60 750| 385 KGIR Butte, Mont.......... 500 1360 220.6 T-Oakland.. . .. Tkw-LS
KERN | Bakersfield, Calif..... 100 1200 250 KGIW | Trinidad, Cole........ 100 1420) 211.3 | KRSC Seattle, Wash.. 100 1120 267
KEX Portland. (re... Skw 1180 234.2 T-Alamasa KSAC Manbattan, Kans, ) 50
KFAB Lincoln, Nebr........ Skw 770 3u0 KGIX Las Vegas, Nev....... 100 1420 211.3 | KS€J Rioux City, lowa. 1kw 1330/
KFAC Los Angeles, Calif. . .. lkw 1300 2508 | KGIZ Springfield, Mo....... 100 15008 200 KSD St Louis, Mo.. . ..... 300 30| 545
KFBB Great 1'alls, Mont. ... Tkw 1250| 234.4 | KGKB | Tyler, Tex..... ... 100 15001 200 KSEI Pocatello, 1daho. .. ... 250 200
KFBI Abilche, Kans........ Skw 1050] 285.7 KGKL San Angelo, Tex... .. 100 13701 219 KSL Salt Lake City, Utah. | 30kw 1130 265.
T-Milford KGKO Wichita I'alls, Tex. ... 250 570| 526 T-Saltair
KFBK Sacramento, Calif..... 160 1310 229 KGKY | Seottsbluff, Nebr...... 100 L5t 200 KSO Des Moines, lowa. ... 100 1370| 219
KFBL Liverett, Wash... . 50 1370 219 KGMB Honolulu, Hawaii. ... 250 13200 227.3 KSOO Sioux Falls, 8. 1), 1kw 1110} 270.3
KFDM Beaumont, Texas. 500 60| 536 KGNF North I'latte, Nebe. . . 500 1430f 2049.8 KSTP St. Paul, Minn........ L5kw-1S | 1460| 205.5
KFDY Brookings, 5. D. .. 1kw 530] 545 KGNO Dodge City, Kans. . . . 250 1340| 2239 T-Radio Center
KFEL Denver, Colo......... 500 920| 326 KGO San Francisco, Calif...| 7l2kw 790! 350 KSUN Lowell, Ariz.... ... ... 100-1.5 | 1200! 250
T-Idgewater T-Oakland KTAB San Franeisco, Calif... Tkw 560| 536
KFEQ st Joseph, Mo.. . ....| 2'¢kw 680( 441 KGRS Amarilo, Tex........ lkw 1410} 212.8 T-Oakland
KFGQ Boone, fowa......... 100 1310| 220 KGU Honolulu, Hawaii..... 2akw 750 400 KTAR I’hoenix, Ariz 500 6205 154
KFH Wichita, Kans. . Tkw 1300 230.8 KGVO Missoula, Mont...... 100 1200) 250 KTAT Fort Worth, Tex. 1kw 1240 241.9
KF1 l.os Angeles, Calif....| 50kw 6| 449 KGW Portland, Ore........ lkw 20| 354 T-Birdville
T-Buera Park T-Faloma KTBS Shreveport, La........ Tkw 1450; 206.9
KF10 Spokane, Wash....... 100 1120| 267.9 KGY Olympia, Wash.. .. ... 160 1210{ 247.9 KTFI Twin Falls, Idaho....[ 1kw-LS 1240[ 241.9
KFIZ Fond du Lae, Wis. . . 100 1420 211.3 KHJ FLas Angeles, Calif.. ... lkw vo0| 333 KTHS Hot Sp. Nat. Pk, Ark.| (lokw 1040| 288.5
KFJB Marshalltown, Towa.. . 100 1200 250 KHQ Rpokane, Wash.... ... 1kw 30| 509 KTMm Los Angeles, Calif. ... 300 780| 385
KFa Klamath Falls, Ore. .. 100 1210f 247.9 | KICA Clovis. N, M...... 100 1370] 219 T-Santa Meonica...... 1kw-1.3
KFJm Grand Forks, N. D. .. 100 1370| 219 KICK Carter Lake, Iowa. ... 100 14201 211.3 | KTRH Houston, Tex.. ..... lkw 1120, 267.9
KFJR Portland, Ore........ 500 1300| 230.8 | KID Idahe Falls, Idahe. ... 250 1320{ 227.3 | KTSA San Antonio, Tex. lkw 1290| 2326
KFJZ Forth Worth, Tex.. ... 100 1370| 219 KIDO Boise, Idaha . ....... Tkw 1350 222.2 KTSM 11 Paso, Tex..... 100 1310| 229
KFKA Greeley, Colo. .. . 500 88{| 341 KIDW Lamar, Cola.. L. 100 1420 211.3 KTUuL Chickasha, (kla.. 250 1400| 214.3
KFKU Lawrence, Kan....... 500 12.0] 245.9 KIEM Eurcka, Calif. 100 1210 247.9 KTW Seattle, Wash. . .. .. | 1kw 1220 245.9
T-Tonganoxie KIEV Glemlaie, Calif, . 100 830] 333 KuJ Walla Walla, Wash... 100 1370| 219
KFLV Rockford, IN.......... 500 1410) 212.8 | KIFH Juneau, Alaska. ... ... 100 1310| 229 KUMA | Yuma, Ariz...... 100 1420| 211.3
KFNF sShenandoah, lowa. 500 890| 337 KIGY Lowell, Ariz.......... 100 1200{ 250 KUOA {"ayetteville, Ark..... 300 1260 238.1
KFOR Lineoln, Nebr... 100 1210| 247.9 | KIT Yakima, Wash........ 100 1310 229 T-Mt. Seqquoyah
KFOX Long Beach, Calif. Tkw 1250( 240 KJBS sSan Francisco, Calif... 100 1070| 280.4 KUSD Vermillion, S, D... .. H500 890| 337
KFPL Dublin, Tex..... 100 1310| 229 KIR Seattle, Wash. Skw 970 309 KVI Tacoma, Wash....... 500 370| 526
KFPM Greenville, Tes 15 1316 229 KLCN Blytheville, Ark. . 100 1290 232.6 T-Des Moines
KFPW F't. Smith, Ark.. 100 1210) 247.9 | KLO Ogden, Utah... 500 1400| 214.3 | KVL Seattle, Wash......... 100 1370| 219
KFPY Spokane, Wash.. . ... 1kw 1340] 223.9 KLPM Minot, N. D.......... 250 1240 241.9 KVOA Tueson, Ariz. . 500 1260] 238.1
KFQD Anchorage, Alaska. ... 250 00| 300 KLRA Little Rock. Ark...... 1kw 1300/ 215 8 KVOO Tulsa, Okla.......... 25kw 1140| 2¢3.2
KFRC San Francisco, Calif.. . Tkw 610{ 492 KLS Oukland, Calif........ 250 144 208.3 KVOR Colorado Rpgs., Colo.. 1kw 1270] 236.2
KFRU Columbin, Mo... 500 630| 476 KLUF Galveston, Tex....... 100 1370( 219 KVOS Iellingham, Wash... .. 100 1200| 25
KFSD Nan Dicgo, Calif...... 1kw 600, 500 KLX Qakland, Calif...... .. Tkw 880 341 KWCR Cedar Rapids, lowa... 100 1420 211.3
KFSG Los Angeles, Calif. 500 1120 267.9 KLZ Denver, Colo......... Tkw 560( 536 KWEA Shreveport, La........ 100 1210 247.9
KFUO Clayton, Mo...... .. 500 530| 545 KMA shenandoah, lowa. . .. 500 930| 323 KWFV Hilo, Hawaii. .. 100 1210 247.9
KFVD Los .Angeles, Calif. ... 250 1004, 300 KMAC San Antonio, Tex... .. 100 1370 219 KWG Stockton, Cal.. 100 1200| 250
KFVS Cape Girardeau, Mo. . 160 1210 247.9 KMBC Kansas City, Mo..... 1kw 930| 316 KWJJ Portland, Ore.. 500 1060| 283
KFWB Hollywood. Calif...... 1kw 30| 316 T-Independence KWK ®t. Louis, Mo......... 1kw 1350) 222.2
KFWF 5t. Louis, Mo..... . 100 1200{ 250 KMED Medford, Ore......... 100 1310} 229 T-Kirkwood
KFWI San Francisco, Calif... 500 430| 323 KmJ Iresno, Calif.. .. 500 KWKC Konsas City, Me...... 100 1370| 219
KFXD Nampa, Iduabe. . 100 1200( 250 KMLB Monroe, [a 100 KWHKH | Shreveport, La....... 10kw 850( 333
KFXF Denver, Colo......... 500 920| 326 KmMmJ Clay Center, Neb. .. .. lkw T-Kennonwood
KFXJ Grand Junection, Colo. 100 1200| 250 KMO Tacoma, Wash........ 250 KWLC Decorah, Towa..... .. 100 1270] 236.2
KFXM San Bernardine, Calif. 100 1210) 247.9 KMOX St Louis, Mo.........| 50kw KWSC Pullmman, Wash....... 1kw 1220| 245.9
KFXR Oklahoma City, Okla. 100 1310} 229 KMPC Ieverly Hills, Calif... . 500 KWWG | Brownsville, Tex..... 500 1260| 238.1
KFYO Tubbock, Tex. .. 100 1310} 229 KMTR | Los Angeles, Calif. ... 500 KXA Seattle, Wash......... 250 760( 395
KFYR Bismarek, N. D. 1kw 50| 45 KNOW Austin, Tex......... . 100 KXL Portland, Ore.. 100 1420 211.3
KGA ~pokane, Wash.. Skw 1470 204.1 KNX Los Angeles, Calif.. ... 25kw KXO0 Kl Centro, Culif. . 100 1500| 200
KGAR Tueson, Ariz.... .. 100 1370/ 219 KOA Denver, Colo......... 12Y ,kw KXRO Aberdeen, Wash. . 100 1310{ 229
KGB San Diego, Calif...... 1kw 1330 225.6 | KoAacC Corvallis, Ore......... Tkw KXYZ Houston, Tex......... P 1440 208.3
KGBU Ketchikan, Alaska., .. 500 00| 333 KOB Albuquerque, N. M...| 10kw KYA San Franeisco, Calif.. . Tkw 1230| 243.9
KGBX Springfield, Mo.... ... 100 1310 229 KOH Reno, Nev........... S0 HYw Chieago, Il........... 10kw 1020] 294.1
KGBZ York, Nebr..... .. 500 030| 323 KOIL Councils Bluffs, Iowa. 1kw C.P. Thiladelphia, Pa..
KGCA Decorah, lowa. .. 100 1270 236.2 | KOIN Portland, Ore......... lkw WAAB Boston, Mass......... 300 1410 212.8
KGCR | Watertown, K. D...... 100 1210/ 247.9 | KoL Seattle, Wash Ikw T-Quiney
KGCU Mandan, N. D........ 250 1240( 241.9 | koma | Oklahoma City, . Skw WAAF Chicago, IIl..... 500 920| 326
KGCX Wolf Point, Mont .... 100 1310] 229 KOMO | Heattle, Wash......... Tkw WAAM | Noewark, N. J.. Tkw 1250, 240
KGDE Fergus Falls, Minn. .. 100 1200 250 KONO San Antonio, Tex..... 100 WAAT Jersey City, N. 500 940/ 319
KGDM | Stockton, Calil........ 250 | 1100| 272.7 | KoOs | Marshfield, Ore....... 160 waaw | Omaha, Neb..... : 500 660 435
KGDY Huron, 8. .. R 250 1340/ 223.9 | KORE Eugene, Ore.......... 100 1420/ 211.3 | waBC- | New York, N. Y......| 50kw 860| 349
KGEK | Yuma, Colo.......... 100 | 1200] 250 KOY Phoenit, Aris.........| lkwLS | 1390 215.8 | weo@ | T-Wayne, N. J.
540 RADIO-CRAFT for MARCH, 1934




| | Wave-
Calt Location Power |Fren.| [gnpip Call Location
Letters (watts) | (ke.) | (meters) Letters
WABI Bangor. Maine....... 100 1200| 250 WDRC Hartford, Conn.......
WACO Waeo, Tex...... 100 1420| 211.3 T-Bloomfield
WADC Tallmadge. Ohio. ... .. lkw 1320 227.3 | wbsu New Orleans, La. . ...
WAGM | I'resiue lsle, Maine. . . 100 H'.!ﬂ] 211.3 T-Gretna
wWAIU Columbus, Ohio. . .. .. 500 GHf 469 wDZ Tuscola, Ml...........
WALR Zanesville, Ohio. .. ... 100 | 1210 247.9 | wear New York. N. Y......
WAMC | Anniston, Ala. ....... 100 1420 211.3 T-Bellmore
WAML Laurel, Miss.......... 100 1310 229 WEAN I"rovidence, R. I......
WAPI Birmingham, Ala. ... Skw 114J) 203.2 WEBC Superior, Wis.
WARD Long lsland Cy, N. Y., 500 100 214.3 | WEBQ Harrisburg, 1l
WASH Grand Rapids, Mich. . 500 12:0) 236.2 | WEBR | Buffulo. N. Y,
WAVE Hopkinsville, Ky Tkw w0 3 WEDC Chicago, 1ll, ..
WAWZ Zarephath, N. 1. 250 1350, 2222 WEED Greenville, N. C......
WAZL Hazelton, Pa......... 100 1420 .3 | wERl Boston, Mass.........
WBAA W. Lafayette, Ind....| lkw-LS | 14000 214.3 T-Weymouth
WBAK | Harrisburg, Va....... 1kw 1430l 200.8 | weev Reading, I..........
WBAL Baltimore, Md.. 10kw 1060| 283 WEHC | hdrlom;swlle Va.
T-likeville, Md WENS Cieero, llI ............
WEAP Fort Worth, Tex.....| 50kw 800 375 WELL
T.Grapevine | WENC B mericus. G
WBAX | Wilkes-Barre. Pa...... 100 | 1210{ 247.9 | WENR | Chicago, Il .
T-Ilains Twp. T-Downers GGrove
WBBL Richmond, Va........ 100 1210 247.9 | wWESG Flmira, N, Y.........
WBBM Chieage. IIl.......... g 25kw 770 390 T-Ithaea
T-Glenview WEVD New York, N. Y......
WBBR Brooklyn, N. Y....... lkw 1300] 230.8 T-Brooklyn
T-Rossville WEW St Louis, Mo.........
waBXx New UOrleans, La...... 100 1200 250 WEXL Royal Oak, Mich.....
WBBZ Ponea City, Okla. ... 100 1200/ 250 WFAA Dallas, Tex...........
wBCM Bay City, Mich...,... 500 10 212.8 T-Girapevine
T-Hampton Twp. ' WFAB New Yark, N. Y.... ..
WBEN Buffalo, N. Y......... lkw 900 333 T-Carlstadt, N. J.
T-Martinsville WFAM South Bend, Ind.... ..
WBEO Marquette, Mich... .. 100 1310) 229 WFAS White J'lnins, N. Y....
WBHS Huntsville, Ala....... 100 1200] 250 WFEC Greenville, 5. C.......
WBIG (ireensboro, N. C 500 1410, 208.3 WFRE Cincinnati, (thjo.
WBNX New York, N. Y...... 250 1350 222.2 WFBG Altoona, Pa....,.....
T-Cliffside, N. J....... WFBL Syracuse, N, Y.......
WBOQ (See WABC-WDBOQ) T-Collamer
wWBOW | Terre Haute, Ind.. . .. 100 1310| 229 WFEM Indinnapolis, Ind... ..
WBRC Birmingham, Ala..... 500 930| 323 WFBR Baltimore, Md........
WBRE Wilkes-yarre, Pa...... 100 1310 229 WFDF Flint, Mich..........
WRSO Needhan, Mass.. . ... 500 920/ 326 WFDV Rome, Ga............
WBT Charlotte, N. C....... 50kw 1080 277.8 | WFEA Manchester, N. H.....
WBTM | Danville, Va.......... 100 1370) 219 WF1 Philadelphia, Pa......
wBZ Boston, Mass,........ S0kw 990, 303 WFLA- | Clearwater, Fla... .. ..
T-Millis Twp. WSUN
WBZA Boston, Mass......... lkw o 303 WFQD Anchorage, Alaska. ...
T-East Springfield WGAL Lancaster, I'a.........
WCAC Storrs, Conn.......... 250 GIRY 500 WGAR Cleveland, Ohio. .. ...
WCAD Canton, N, Y 500 1220 245.9 T-Cuyahoga Heights
WCAE Pittsburgh, I’a. lkw 1220 245.9 | WGBB Freeport, N, Y........
WCAH Columbus, Ohio. . .. .. 500 1430 200.8 | WGBF Evansville, Ind.... ...
WCAL Northfield, Minn.. ... 1kw 1250( 240 WGBRI Scranton. Ia... ... ...
wcAMm | (amden, N.J........ 500 1280) 234.4 | waem | Mississippi City, Miss.
WCAOQ Baltimore. Md... ..... 250 G0 500 WGCP Newark, N. Jo........
WCAP Asbury Park, N. J.... 500 1280 234.4 | WGES Chicago, 11
‘T-Whitesville WGH Newport News, Va..
WCAT Rapid City, 8, D..... 100 1200) 250 WGL f't. Wayne, Ind...
WCAU I"hiladelphia, I'a.. ... .| 50kw 1170 256.4 WGLC Hudson I'alls, N, Y
T-Newton, Square Co. WGN Chieago, Ill..........
wcAaX | Burlington. Vt........ 100 1200 250 T-Llgin
WCAZ Carthage, 11I... 50 1070 280.4 | WGNY | Chester Twsp.,, N. Y..
WCBA Allentown, I'a. 250 1440 208.3 | wGR Buffale, N. Y.........
wCEBD Zion, .. ...... Skw 108¢| 277.8 T-Amherst Twp.
WCEBM | Baltimore. Md.. 100 1370( 219 WGST Atlaats, Ga..........
WCES Springfield, 1I.. .. 100 1216) 247.9 | wGY Schencetady, N. Y..
wCCo Minneapolis, Mum 50kw 810 370 T-Sauth bcheneetady
T-Anoka WHA Madison, Wis. .. ...,
weba | New York N.Y....| 250 [ 1350 222.2 | wHap | Milwaukee, Wis.
T-Cliffside, N. J, | WHAM | Rochester, N. Y
WCFL Chicago, TIL.. oo llzkw 970 309 T-Vietor Twp.
wcKY | Covington, Ky........ Skw 1490 201.3 | WHAS Louisville, Ky........
T-Crescent Springs T-leffersuntown
wCLO Janesville, Wis........ 100 1200( 250 WHAT Philadelphia, 'a ... ..
WCLS Joliet, fll. .....,...,. 100 1310 229 WHAZ Troy, N. Yoo
WCNW Brooklyn, N. Y....... 100 1300| 200 WHB Kansas City, Mo,. ...
WCOA Pensacola. Fla... .. ... 500 1310 223.9 F-North Kansas (,lty
wcoc Meridian, Miss....... 500 | 830] 341 WHBC Canton, Ohio.
wceRw | Chicago, IlL.......... 100 1210/ 217.9 | wHBD | Mt. Urab, Ohio.
WCSC Charleston, 8. C...... 500 1360 220.6 | WHBF Rock Island, 1IL..
WCSH Portland, Me......... lkw 040) 319 WHEBL Sheboygan, Wis,
T-Scarbero 2gkw-LS WHEQ Memphis, Tenn..
WDAE Tampa, Fla.......... lkw 1220 245.9 | wHBU Anderson, Ind........
WDAF Kansas City, Mo.. . .. Tkw 610, 492 WHBY | Green Bay, Wis......
WDAG Amarillo, Tex.. 1kw 1#10 212.8 T-West De Iere
wpAH | El Paso, Tex.... . .. 1o 1310| 229 WHDF | Calumet, Mich.. .....
WDAS Philadelphia, Pa...... 100 1370 219 WHDH Joston, Mass.........
WDAY Fargo, N. Deeowl o 1kw 940| 319 T-Raugus
T-West Fargo | WHDL Tupper lake, N. Y,...
WDBJ Roanoke, Va,........ 500-1.3 930 323 WHEB Portsmouth, N. H.....
WDRO Orlando, a... .. 250 580, 517 T-Newington
WDEL Wilmington, Del...... 250 1120! 267.9 WHEC Rochester, N. Y......
WDEV | Waterbury, Vt.. | 500 550, 55 WHEF | Kosciusko, Miss.. ...
WDGY Minneapolis, Minn.. H00 lkw 1180] 254.2 | WHET Troy, Ala.
WDOD Chattanooga, Tenn. . 1kw 1280, 234.4 {.I". T-Dothan
| T-Brainerd 2}2’kw-LS WHFC Cieero, IIl......... Ve
WHIS | Dluefield, W. Va......
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i
| Waye-
!’ower Freq. Tength
(watts) | (ke.) ‘(melm)
|
1kw I mo\ 2256
Tkw | l!.){l\l 240
100 1070| 280.4
30kw 660( 435
250 .'soi 385
Thw | 1200] 232.6
100 | 120] 247.9
100 | 1310] 220
0 | 1210 247.9
100 | 420 2103
lkw 5!’0' 509
Tkw 830| 361
500 | 1350| 222.2
100 | i) 211.3
30 | 1420] 211.3
100 | 1420 211.3
50kw 870 345
lkw | 1040] 288.5
500 1300; 230.38
1kw 60| 395
50 | 1310 229
50kw s00| 376
|
kw 1300{ 230.8
100 | 1200 250
100 1210| 247.9
100 1206| 250
100 1200/ 230
100 1310 229
tkw | 1360] 220.¢
235kw-LS
Ikw | 1230 243.9
500 | 1270] 236.2
100 1310] 229
100 | 1500f 200
500 1430 209.8
500 500( 536
250 620 484
600( 500
100 1310 229
500 | 1450 206.9
1kw-LS
100 | 1210/ 247.9
500 630 476
250 850! 341
250-15 | 1210 247.9
C.P Lkw | 1230 240
500 | 13c0| 220.6
0 | 1310] 229
100 1370| 219
100 | 137! 219
C.P. 50kw | 720 417
100 1210| 247.9
1kw 550| 545
250 800| 337
50kw 790| 380
319
267.9
260.9
306
100 | 1310 220
5 1300| 230.8
500 so0| 349
100 r.'ml 250
100 1370 219
100 | 1210) 247.9
500 | 1410 212.8
100 1370 219
0o | 1210 267.9
100 | 1200 250
100 | 1370{ 219
1kw 830| 361
100 | 12| 211.3
250 T10| 403
500 | 1440| 208.3
100 | 15000 200
100 | 1370 219
100 | 1920 211.3
250 | 1410f 212.8

Call
Letters

WHK

WHN
WHOM
WHP

WIAS
WwiBA
wiBG

wiBMm
wisvy
wisw
WIBX
wicc

wiL
WwILL
wiLm

WIND
WINS

WIOD-
WMEF
wip
wis
WISN
WIAC
WIAG
WIAR
WIAS

WIAX
Wwiay
wJiBC
wiBl

WJIBK

WIBL
wJiBo

WIBW
WIBY
winX
WJIES
WIEM
wliib
wims
WIR

wisv
wJTL
wiw
Wiz

WKAQ
WKAR
WKBB

WKBC
WHKBF

WKBH
WKBI
WKBN
WKBO
WKBV
WKBW

WKBZ
WKEU
WKFt

WKJC
WHKOK
WKRC

WKZO
WwiLAaC

WLAP

WLE

WwLBC
WLBF
WLBL

WLBW

WLERZ
wLcCt
WLEU
WLEY
wLIT
WLOE

WLS

|

Location

Cleveland, Ohio. ... ..
‘| -Zeven Hills

New York, N. Y......
Jersey City, N, J... ..
Harrisburg, Ma.......
T-lL.emoyne

Ottwnwa, lowa......
Madison, Wis, . .
Glenside, I'a.
T-Llkins Park
Jackson, Mich.....
Poynette, Wis........
Topeka, Kans........
Utica, N. Y..........
Bridgeport, Conn.....
T-Bridgeport
8t, l.ouis, Mo. S
Urbana, IIl...........
Wilmington, Del......
T-1idge Moor

Gary, Indlo... ... .. Baa
New York, N.
T-Curlstadt, N. T
Miami, Fla........

T-Miami Beach
Philadelphia, Pa..
Columbin, 8. C...
Milwaukee, Wis, .. ...
Johnstown, ['a,.......
Norfolk, Nebr..
I'rovidence. . I..
Pittsburgh, I'a
T-No. Fuyette, Twp.
Jacksonville, Ila.,....
Cleveland, Ohio.
Ia Salle, HL.....
Red Bank, N. J.......
Detroit, Mich........
T-Highland Park
Decatur, HI..........
New Orleans, La......
C.I". Baton Rouge
New Orleans, La......
Giulsden, Ala.
Jackson, Miss,
Hagerstown, Md
Tupelo, Miss....
Mooscheart, Ill..
Ironwood, Mich......
Detroit, Mich.........
C.P.T-Detroit
Alexandria, Va..,....
Oglethorpe Univ., Ga.
Akron, Ohio..........
New York, N. Y......
T-Bound Brook, N, J.
sSan Juan, . Ro......
L. Lansing, Mich.

T-E. Dubuque
Birmingham, Ala... .
{ndianapolis, Ind. .. ..
T-Nr. Indianapolis

ia Crosse, Wis.......
Cieero, Qll.......o0..
Youngstoewn, Ohio....
Harrisburg, Pa. ......
Connersville, lnd. e
Buffalo, N. Y..... 8o
T-Amherst Twp.
Ludington, Mich......
La Grange, Ga.
Greenville, Miss... ...
.. T-Greenwood
Lancaster, Pa...... oa
Sunbury, Pa. .
Cintinnati, Oh
Oklahoma City, Okla.
Kalamazoo. Mich.....
Nashville, Tenn......
Louisville, Ky.. Be
Minnecapolis, Minn....
T-3t. Paul

Muncie, Ind..........
Kansas City. Kans....
Stevens Point, Wis. . .
T-Nr. Lllis

T-Summit Township
Bangor, Me........ o0
Ithaea, N. Y..........

Lexington, Mass.. .. ..
Philadelphia, Pa......

Chicago, Ill..........
T-Downers Grove

Wave-
Power !Freq. Tength
(watts) | (k&) | (motors)
1kw 1390] 215.8
214kw-1.3
230 1010] 297
250 1450( 206.9
500 1430{ 209.8
1kw-LS
100 1310 220
500 1280] 231.4
100 970/ 309
100 1370| 219
100 12101 247.9
tkw 58U 517
160 1200| 250
250 60U 300
500-18
100 1200) 250
1kw-1.S S| 337
100 1420) 211.3
1kw 560) 536
500 1180] 254.2
1kw 130u| 230.8
500 Gllll 492
500 1010| 297
250 1120 267.9
100 1310 229
1kw 1066] 283
250 8un| 337
1kw 1200 232.0
245kw-LS
1kw 900| 333
500 610| 192
100 1200 250
100 1210 247.9
100 1370 219
160 1200{ 230
160 1420( 21:.3
160 1200 250
100 1210| 247.9
tkw 1270| 236.2
100 1210] 247.9
500 90| 303
120kw 1130} 265.5
100 14204 211.3
10kw 750( 400
10kw 1460{ 205.5
100 1370 219
100 1210| 247.9
50kw 760] 395
1kw 1240 241.9
lkw LM} 288.5
100 1500 200
100 13101 229
500 1400( 214.3
tkw 1356| 217.4
100 1120] 211.3
500 50| 526
100 1200( 250
100 1506| 200
Skw 80| 202.7
100 15300| 200
100 1500|200
100 1210 247.9
100 1200] 200
100 1210 247.9
500 530| 545
lkw 900| 333
1kw 5001 509
Skw 1470] 204.1
100 1200, 250
1kw 1250| 240
CP100-1.8{ 1310 229
100 1420 211.3
28 ,kw 900| 333
500 1260 238.1
1kw-LS
500 620| 484
50 1210 247.9
100 1420( 211.3
100 1370( 219
500 560| 536
100 1500 200
250-LS
S0kw 870( 345
541
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Call Power |Freq.| Wave- Calt . Power Freq.' Wave- Call Power |Freq | Wave-
Letters Location (watts) | (ke.) | length | Letters Location (watts) | (ke.) | length |  Letters Locatlon (watts) | (ke.) | length
|
WLVA Lynehburg, Va........ 100 1370 219 WOOoD Grand Rapids, Mich. . 500 1270! 236.2 WSAI Cincinnati, Ohio. .. . .. 500 1330| 225.6
wWLW Cincinnati, Ohio., ... .. 50kw 700 429 WOPI Bristol, Tenn......... 100 1500, 200 T-Mason 212k w-1S
T-Mason c.p.- 500 kw woaQ Kansas City, Mo.. 1kw 1300| 230.8 WSAJ Grove City, Pa... .. .. 100 1310| 229
WLWL New York, N. Y...... Skw 1100| 2727 | wom Newark, N. J......... Skw 710| 423 WSAN Allentown, ’a.. ... ... 250 1440| 208.3
T-Kearny, N. J. T-Kearny C.P. 50kw | WSAR Fall River, Muss_..... 250 1450 206.9
WwWMAC (Sec WSYR-WMAC) ! WORC Worcester, Mass... ... 500 1250 234.4 WSAZ Huntington, W. Va.... 500 580] 517
WMAL | Washington, D.C..... 250 630! 476 T-Auburn | WSB Atlanta, Gaw......... Hokw 40| 465
wWMAQ | Chieago, Ill........... S5kw 670 418 WORK | York, Pa.......... ooa 1kw 1000, 300 WSBC Chieago, Ill........... 100 1210 247.9
T-Addison | T-W. Manchester | WSBT South Bend, Ind...... 500 1230 243.9
WMAS Springfield, Mass.. ... 100 1420) 211.3 | wos Jefierson City, Ma... . 500 630| 476 WSEN Columbusg, Ohio. .. ... 100 1210) M47.9
WMAZ Maeon, Ga........... 500 1180 254.2 | wosu Columbus, Chie...... 750 570 320 WSFA Montgonicry, Ala.... 500 1410 212.8
wmec | Detroit, Mich. 100 1420/ 211.3 | wov New York, N. Y...... lkw 1130 265.5 | wSix Springfield, Tenn.. 100 1210| 247.9
WMBD Feoria, Il............ 500 1440& 208.3 T-Recaucus, N, 1. WwWSJS Winston-salem, N. (.. 100 1310] 229
T-I’eoria Heights 1kw-LS | wow (hnaha, Nebr......... 1kw 590 509 wsm Nashville, Tenn. .. .. 50kw 650( 462
wmar {Sce WIUD-WMBL) wowo Ft. Wayne, Ind.......| 10kw 1160| 258.6 T-Franklin
WMEBG Richmond, Va........ 100 l?lﬂr 2479 WPAD Paducah, Ky........ 100 | 1420 211.3 WSMB New Orleans, La...... 500 1320| 227.3
wMmeH | Joplin, Mo... . 100 1420/ 211.3 | wPAP | (See WQAO-WPAD) | C.I". T-Algicrs ‘ |
wmel Chieago, 11l Skw 1080| 277.8 | WPCH New York, N. Y..... 500 570, 526 WSMK Dayton, Obio........ | 200 1380 217 .4
T-Addison T-Flushing l wsocC Charlotte, N, ... .. 100 1210 247.9
wWMgeo 100 1310 229 WPEN l I'hiladelphia, Pa. ... C.P 500 | 920( 326 WSPA Spartanburg, 8. C..... 160 1420 211.3
wMBQ 100 1500 200 WPFB Hattiesburg, Miss ... 100 1370 219 WSPD Toledo, Ohio. . .. 1kw 1340( 223.9
WMER 100 1370, 219 WPG Atlantie City, N. J.... S5kw 1100 272.7 | wsu Iowa City, low .. 500 8801 341
(P, Jacksonville, Fla. | WPHR Petersburg, Va........ 100 1200| 250 WSUN (See WFLA-WSU \)
wmcC Memphis, Tenn....... 500 780| 385 T-Lttrick WSVS Buffalo, N .. 50 1370 219
T-Bartlett tkw-LS WPRO D'rovidence, R 1...... 100 1210} 247.9 WSYB Rutland, Vi... . 100 1500 200
WMCA New York, N. Y...... 500 579| 526 T-I'rovidence WSYR- | Syracuse, N. Y. ... .. 250 570{ 526
T-Flushing | WPTF Raleigh, N.C........ 1kw 680/ 441 wsYu
WMMN | Fairmont, W. Va.. ... 250 890| 337 waAM | Miami, Fla........... lkw 560{ 536 WTAD | Quiney, ... ....... 500 1440| 208.3
WMPC Lapeer, Mich... . ..... 100 1500 200 WQAN Seranton, Pa.. . ...... 250 8801 341 WTAG Worcester, Mass...... 500-1.8 580 517
WMSG New York, N. Y...... 250 1350| 2222 wQAO- | New York, N. Y...... 250 1010{ 297 WTAM Cleveland, Ohio. .. ... 50kw 1030| 280.4
wmTt Waterloo. lowa....... 500 600| 500 WPAP T-Cliffside, N. J. T-Brecksville Village
WNAC Boston, Mass......... 1kw 1230| 243.9 wasc Viekshurg, Miss. 500 1360| 220.6 WTAQ Eau Claire, Wis....... 1kw 1330] 225.6
T-Quiney waqom | St Albans, Ve........ 100 1370) 219 T-Twp. of Washington
WNAD Norman, Okla........ 500 1010 297 wQoX | Thomasville, Ga...... 100 1210| 247.9 | WTAR Norfolk, Va.......... 500 780 385
WNAX Yankton, 8. D........| 2gkw-LS | 570 520 WRAK | Williamsport. Pa...... 100 I 1370, 219 WTAW College Station, Tex.. 500 1120 267.9
WNBF Binghamton, N. Y.... 100 1500( 200 WRAM Wilmington, N. C..... 100 1370] 219 WTAX Springfield, IIL....... 100 1210| 247.9
WNBH New Bedford, Mass.. . 100 1310 229 WRAW Reading, Pa. . 100 1310 229 WTBO Cumberland, Md...... 100 1420 211.3
T-Fairhaven 250-1.5 WRAX Phllmielph\a. Pa. ... C.P. 500 | 920 326 WTEL Philadelphia, I'a 100 1310 220
WNBO Silverhaven, Pa ...... 100 1200 250 WREL Columbus, Ga........ 100 1200 250 WTFI Athens, Ga 500 1450| 206.9
WNBR | Memphis, Tenn....... 500 1430 200.8 | wRBX | Roanoke, Va........ 250 1110| 212.8 | wTIC Hartford, Conn 50kw 1060| 283
WNB Carbondale, Pa....... 10 1200 250 WRC Washington, D. C 500 950| 316 T-Avon
WNEBX Springheld, Vt.... 250 1260| 238.1 WRDO Augusta, Me......... 100 1370, 219 wTJS Jackson, Tenn........ 100 1310| 229
WNBZ saranae Lake, N. Y... 50 1200| 232.6 | WRDW | Augusta, Ga.......... 100 1500| 200 wWTMJ Milwaukee, Wis....... lkw 620| 484
wWNOX | Knovville, Tenn...... 2kw-1LS | 560 536 WREC Memphis, Tenn....... 500 600| 500 T-Waukesha 2" gkw-LS
WNRA MuscleShoals( lty.AIa 100 1420211.3 T-Whitehaven 1kw-LS | WTNJ Trenton, N. I........ 500 12807 234 .4
WNYC | New York, N. Y..... 500 810( 370 |} WREN | Lawrence, Kans... ... 1kw 1220/ 245.9 | wroc | Savannah, Ga. 500 1260| 238.1
WOAI San Antonlo, Tex.....| 50kw 1190( 252.1 T-Tongunoxie WTRC Elkbart, Ind.. 100-L.8 1310| 229
T-Selma WRHM | Minneapolis, Minn.... 1kw 1250! 240 WVFW Brooklyn, N. Y. 500 1400| 214.3
WOBYU | Charleston, W. Va....| 250 | 580 517 T-Fridicy wwae | Hammond, Ind.. 100 | 1200 250
wocC Mitehellville, lowa....| 50kw 1000, 300 WRIN Racine. Wis.......... 100 1370| 219 wwJ Detroit, Mich... oo lkw 90| 326
wocL | Jamestown, N. Y. ... 50 1210) 247.9 | WRNY | New York. N. Y...... 250 1010{ 297 WWL New Orleans, La..... .|  10kw 850| 353
WODA Carlatadt, N. J. _ 1 2%akw-LS | 1250) 240 T-Coytesville, N. I, T-Kenner
WwOoDX Mobile, Ala.......... 500 1410| 212.8 | WROL Knoxvile, Tenn.. . ... 100 1310 229 WWNC Ashevilte, N. C.. ... .. lkw 570( 526
| T-springhill WRR I Dallas, Tex.......... 500 1280 234.4 | WWRL | Woodside, N. J....... 100 1500] 200
wol Anres, [owa...... . 5kw 640| 469 WRUF Gainesville, Fla... .. .. Skw | 830 361 wwsw | Pittaburgh, Pa........ 100 1500| 200
wOoKO | Albany, N. Y.. 500 1440{ 205.3 | WRVA Richmond. Va........| 5kw 10| 270.3 T-Wilkinsburg 230-L3
woL Washington, D. C.... 100 1310) 229 T-Mechanicsville | WWVA Wheeling, W. Va. ... | 5kw i 1160| 258.8
womT | Manitowoe, Wis......| 100 | 1210 247.0 | | wxyz | Detrolt, Mich....... .| tkw | 1240 241.9
POLlCE STATIONS (Alphabehcally by Call Letters)
Call Frea| Ccan | ) |Freq.]  Call ] Call ] | Freq.
Letters Location ke.)| Letters Location (ke.}| Letters Location Letters Location l(kc_)
RN S R | I . _— S —
KGHO Des Maines, lowa. .| 153 KGZJ ‘ Phoenix, Ariz.. 2430] WPDH Richmeond, Ind........... . WPES Saginaw, Mich.......... 2442
KGJIX Pasadena, Calif. . . .. 1712 KGZL Shreveport, La.... 1712 WPDI Columbus, Ohio. . ..... .. WPET Lexington, Mass.. . ... .. | 1712
KGOZ Cedar Rapids, lowa........| 2470] KGZM El Paso, Tex. .. | 2414] wePpJ Pasgaic, N. J.. ... WPEW Northampton, Mass.. . ... . 1574
KGPA Seattle, Wash. .| 414 KGZN Tacomi, Wash. 2414] WPDK Milwauvkee, Wis. ... .. WPEY Chattanooga, Tenn...... .. [ 2470
KGPB Minneapolis, Minn... | 2430] KGZO Santa Barbara, Calif | 2414| wepL Lansing, Mich..... ... . . WPEZ Framingham, Mass........ 1574
KGPC St. Louis, Me.. ... 1712 KGzP Coffeyville, Kans. 2450| wPom Dayton, Ohio. . WPFA Newton, Mass. ...........| 1712
KGPD San Francisco, Calf... .. . | 2470 KGZQ Waco, Tex.. . ‘ 1712} wPDN Auburn, N. Y......... WPFC Muskegon, Mich. . ........ 2442
KGPE Kansas City, Mo.... .. 2422] KGZR salem, Ore. 2442| wPDO Akron, Obio. ...... WPFD Highland Park, Hl.......... 2430
KGPG Vallejo, Calif.. ... .. ..... 242 kGezs McAlester, Okla. 2450 wPDP Philadelphia, Pa........ . . WPFE Reading, Pa.. ... ........ .| 2442
KGPH Oklahoma City, Okla. 2450] KIDA Seattle, Wash | 1574] WPDR Rochester, N. Y......... .. WPFF Tots River. N.J.. ... ..... 2430
KGPI Omaha, Neh.. 2470] KSW Berkeley, Calif 2422] WPDS st. Paul, Mimn... . WPFG Jacksonville, I'la. . 2442
KGPJS Beaumont, Tex. . | 1712] wve Dallas, Tex. . 1712] WPDT Kokomo, Ind............ .. WPFH Baltimore, Md. . .........| 2414
KGPK Sioux City, Ia.. . 2470] w2xes | W. Trenton, N J 0000 WPDU Pittsburgh, Pa. WPFI Columbus, Ga.. .
KGPL Los Angcles, Calif.. 1712] w2xc) | Bayoune, N. J.... | 14600] WPDV Charlotte, N. C.. .. WPFJ Hammond, Ind..
KGPM San Jose, Calif.. | 2470 wBA Harrisburg, Pa... 257 wPDW | Washingten, D. C.......... WPFK Hackensack, N, J.
KGPN Davenport, lowa. . ‘ 2470 WBR Butler, Pa....... 257 wPDX Detroit, Mich..... WPFL Gary, Ind..... ..
KGPO Tulsa, Okla.. ... 2450) weK Belle Esland, Mich.. 2414 WPDY Atlanta, Ga.. ... WPFM Birmingham, Ala..
KGPP Portland, Ore..... L2442 woX Wyoming, Pa. 257| wePbDz Fort Wayne, Ind . WPFN Fairhaven, Mass...
KGPQ Honoluln, T, H... . 1 2450| WEY Boston, Mass. . l 1558| WPEA Syracuse. N. Y........... . WPFO Kunoxville, Tenn..
KGPR Fort Worth, Tex......... 1712] WKDT | Detroit, Mich. 1558| wPEB Grand Rapids, Mich... ... WPFP Clarksburg, W. \'a
KGPS Bakersfield, Calif. ... ... g 2414 WKDU | Cincinnati, Ohio. 1712] weec Memphis, Tenn..... ...... WPFQ Swathmore, Pa.............
KGPW | Salt Lake City, Utah.. ... | 2470} wms Reading, I'a.. 257| wPED Arlington, Mass....... . .. WPFR Johnson City, Tenn.
KGPX Denver, Colo.......... | 2442l wmpZz | Indisnapolis, Ind. 2442 WPEE Brooklyn, N. Y............ WPFS Asheville, N. C..
KGPY | Baton Rouge,La......... | 1574 wmi Buffalo, N. Y.. I 2422l wPeEF | New York, N. Y.. .. WPFT | Lakeland, Fla. 2442
KGPZ Wichita, Kans. Loo.. 2450 wmo | Highland Park, ‘Mich. . | 2414| weEG New York, N. Y. .. - WPFU Portland, Me,.... . ...... .| 2422
KGZA Fresno, Calif... . . l 2414 wmp Framingham, Mass. ... . .| 1574] wPEH Somerville, Mass....... ... WPFV Pawtucket, R. L...........| 2470
KGZB Houston, Tex.. ... 1712| WNDA Miami, Fla..... . | 2142] ween E. Providence, R. I. WPFW M¢. Pleasant, N. Y L A4
KGZC Topeka, Kans. . .| 2442| wPDA Tulare, Calif........ ... .. 2414]| WPES Brookline, Mass. ... WPFX Palm Beach, Fla .| 2442
KGZD San Diego, Calif. | 2430] wPDB Chieago, I 1712] wPEK New Orleans, La.... WPFY Yonkers, N. Y.. .. ' 2414
KGZE $anh Antonio, Tex 2506] webc Chicago, [l 1712 wPEL W. Bridgewater, 'Vlm. WRDH Cleveland, Ohio.. . ........| 2458
KGZF Chamute, Kans. .. ..| 2450] wePDD Chicago, il 1712} wePem | Woonsocket, R. I.. WRDQ | Toledo. Ohio..... ... ... 2470
KGZG Des Moines, [a .. ..| 2470| wPDE Louisville, Ky...,. | 2442 WPEP | Arlington, Mass.. WRDR | Grosse Point Village, Mich..| 2414
KGZH Klanath Falls, Ore.........| 2442| WPDF Flint, Mich........ . 2442| WPEQ Baton Rouge, La........ WRDS East Lansing, Mich......... 1574
®GZ1 | Wichita Falls, Tex..... 11712V weoe | Youngstown, Ohlo. ... | 2458 !
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READERS' DEPARTMENT

A department in which the reader may exchange thoughts and ideas with other readers.

THE PENTODE AND QUALITY
—A SLAP AT POOR DESIGNS

Editor, Ran1o-Crart:

Please give us an article on the “rottenness” of half the
radio receivers on sale today. I mean the midgets and any
set containing pentode tubes.

I'm anxious to buy a nice, “round-toned’ set, but every one
1 hear has a strained, metailic, yes, even a sort of asthmatic
tone—nothing like the tone we used to get from the old 45
type tubes. Pentodes afford niore volume with fewer tubes—
yes; but is that anything to brag about?

Stromberg-Carlson doesn’'t fall for pentodes. At first, I
wondered why. Now I know. (Well, well—Mr. Gorden
must have rcad the article, “Why Stromberg-Carlson Sticks
to Class A,” in the August, 1933 issue of Ranro-Crarr, page
123.—Technical Editor) They know what's good for 'em and
they have a reputation to sustain.

I can't see why a decent-sized mantel set can’t be made to
give good tone quality. Why use pentodes at all? And if so,
is there no way of getting a rounded tone from them?

Some of the 1931 console sets being almost given away
today are marvelous compared with the 1933 receivers con-
taining pentodes. Maybe it’s regeneration that spoils the
tone. (This is true to a considerable extent, ordinarily.—
T. E.)

The “three-tubes-in-one” idea is all poppycock; simply a
delusion and a snare.

GEORGE GORDON,
11 Jerome Strect,
Rahway, N. J.
The Editor is inclined to agree with Mr. Gordon regarding
the quality of receivers using pentode output tubes. While,
theoretically the output pentode is capable of high-quality
reproduction. the bpractical factors entering the situation
vsually over-power this possibility. The impedance of the
transformer or other form of load into which the pentode
feeds must be closely adjusted to the optimum value for the
tube, with the applied poten-
tials, as clearly described in

5 METER BROADCASTING
—COMMENTS BY AN "OLD TIMER"

Editor, Rap1o-CrAarT:

i have read your publications for the past ten years and
Fnow the part you play in the advancement of many phases
of radio.

Your statement in the Editorial (Rapio-Crart, September
1933) on “Our Changing Radio” is very true as everyone
knows and another change [ would like to see is the addition
of 5 meter converters on B.C.L. receivers; and the licensing
of 5 meter broadcast stations.

There is no doubt that many towns and small cities would
welcome the chance to have a local broadcast station. If
the broadcast band wasn’t as limited as it is, many new sta-
tions would “get on the air,” as the number of applications
received by the F.R.C. shows. Many stations of low power
are not interested in reaching listeners outside of their city
and its outskirts.

Five meters could very well be adapted to their purpose
and as interference would not set up, all these stations could
operate on the same frequency—and without a doubt the
F.R.C. can spare 20 ke. or so in this region.

Receivers with 5 meter converters would not necessarily
have to be tuned to receive these stations, as the frequency
could be set. This would simplify the manufacture.

The introduction of 5 meter broadcasting would create a
new era for the industry and another reason why those
homes without a radio set should get one.

Joitxy L. GERSURY,
R-4, Lake Ariel,
Penna.

The facts mentioned by Mr. Gershry have been first recog-
nized by those interested in supplying police equipment.
Licenses have already been issued for experimnental opera-
tion. Soon other interests will be clamoring for these, and
lower, wavelengths.—Technical Editor

"UNIVERSAL ANALYZER"
CHANGES FOR RESIST-

to Use

the article, “How T Hyemr rmrdton GriD CUP
Pentodes” Part IIL, In the e = ait ’;NCE CTESTS

; . Y . itor, Rap1o-CRAFT:
(C)cto'ber, 1931 ;;iue R dAtl;:;)s ,}_;_:,_, ,‘_,MJ— "
1 [L\:T" pagc(:l 227. r: i i} H e - n ané who %mstructled the
oad impedance value i ) An10-Crart Universal Ana-
really critical — otherwise, il lyzer which was deseribed in

harmonics are amplified out
of alt proportion to the

the September, 1932 issue on
page 138, which for voltage

fundamental tones and new
harmonies are generated in
the tube circuit.

To prevent this action, in-
dividual laboratory mateh-

measurement used double-
pole push button switches,
can very conveniently make
the improved Ranio-Crart
analyzer in the October, 1933

ing of the tube and load is

issue.

required—which is certainly
not done in most factory

While this analyzer uses
single-contact push button

production lines. Theoreti- cup

switches for the voltage

CHASSIS

cal results are seldom real-

ized in practice.

double-pole push button

Of the present-day sets,
we have yet to hear one with

' measurement, the old

switches may be used in the

&0 O—

improved analyzer with an
additional D.P.S.T. toggle

o

pentode output tubes that
could rival a well-designed,
class A amplifier using tri-
odes.—Editor

RADIO-CRAFT for MARCH, 1934

Fig. 1

Adapting the “Universal Analyzer for resistance analysis.
changes are indicated by dotted lines.

switch Sw.14, two single
contact push button switches

The circuit a
(Continued on page 554)
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Radio Service Data Sheet

G. E. MODEL K-80,

A bottom view of the G.E. modei K-80. Note
the 15 coils employed for all-wave reception.

That short-wave rceeption is here to stay
as a practical branclt of radie operation is
an undisputed fact. Efficient short-wave re-
ception has Dbeen realized only through the
construction of high-power <ets. The latest.
most advanced engineering have been ineor-
porated in the receiver design that is the
subject of this Data Sheet; not only short-,
but all-wave operation have been efficiently
obtained.

The power rating of this set is 110 W, ;
undistorted output, 6 W. The ranges are

as follows: selector switeh position D,
16.7-837.5 meters; ¢, 30-7T7; I3, 77-200; A,
200-555 ¢ and X, T32-2,000. ’l‘lu lewhcr is

available with or without band X.
Ixcept where otherwise indieated the di-
rections apply only to bands X, A, B and

16.7 TO 2,000 METER, 8 TUBE ALL-WAVE SUPER.

{This chassis is used in the models K-80-X and K-85 receivers. Incorporates T.R.F. ahead of the first-detector; AV.C.; class "B" A.F.;
full-vision, illuminated, frequency-calibrated, aircraft-type vernier dial; tone control; 110 V. or 220 V. operastion on 25 to 60 cycles.)

C: for band D an additional I.F. circuit is
utilized to increase the sensitivity and im-
age-frequencey selectivity, and to reduce the
interference caused by tube hiss, nmd 445
ke, sigoals or static. The LI. of 445 ke,
gives an especially good frequeney ratio and
makes casier the alignment of the set oseil-
lator at the higher frequeney bands. There
are 15 coils in the coil assembly. 1Follow-
ing are the tube operating voltages at a
line potential of 120 V.; voltages are mea-
sured from tube clement to cathode,

Tube Plate C.-G. S, Plate

Type Volts Volis Volts Ma.
Vi *e2 0 100 6
Ve LD 100 [+
V3 ey 100 .
Vi e 100 6
Vo s 1, i 115
Ve eelif 6
V7 0 36

* Voltages and current readings apply to
the detector portion; *# cannot be measiured
beeause of the high resistance of the cir-
cufts,  Tube V8 wmeasures 640V, plate-
to-plate : plite current is 1350 ma. per plate.
This receiver introduces to the Serviee Man
the use of a particular type of “tuning
wand.,”  One end of the wand consists of a
brass eylinder which when inserted in a coil
reduces its effective inductance; the other
end contains a specinl, finely-divided iron
(suitable for use at radio frequencies)
which, when inserted in a4 coll, raises its
effective inductanee. To use this “tuning
wand” the signal is first tuned in at the
frequency at which a check is desired on
alignment. The wand is then ingerted
glowly in the antenna and R.F. transform-
ers, using first one end and then the other
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of the wand. Unless the alignment is per-
feet, the output meter reading will be in-
creased to a peak for a critical position of
the wand in the coil. The end of the wand
required will fnidicnte whether the “coil” is
high or low in resonance, Alignment at
the ILF, end of 8 tuning rapge s accom-
plished by the uxe of the trimming con-
densers,

If alignment correction is required at the
I.F, end of a tuning raoge, it may he ae-

complished by sliding the end winding of
the R.F. transformer. The turn furthest

from the trimmer panel Is pushed forward
to inerense the inductance and farther away
to decreaxe it, On band 1) coils the last
two or three turns may be pushed in a simi-
iar manoer to obtain the correet induetanee
vialue. Note that this adjustment should
nat he attempted unless a quite appreciable
improvement, axs indicated by the nse of the
tuning wand, will result.

Magnetie  pickup  connections are pro-
vided on a terminal board at the rear of
the chassis.

The output of the serviee oscillator should
be set at the minfmum value necessary to
obtain a deflection of the output meter when
the volume control is at itx maximum posi-
tion.  The output posts of the service os-
cillator shounld he conneeted to the antenna
and ground for the LI and oxcillator ad-
Justments: and between the tirst-detector
control-grid and ground fer the LP. set.
tings. Make all adjustments for a maximum
deflection of the outpnt meter. The recom-
mended antennn system has a length of 25
to 75 feet, inchuling lead-in and ground
wire. The black lead of the chassis con-
nects to the nntenna, the yellow lcad to
ground. The power switch and tope con-
trol are ganged.
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Schematic circult dlagram of the G.E, model K-80 all-wave superheterodyne recelver.
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THE MAJESTIC MODEL 460 CHASSIS 6 TUBE SUPERHETERODYNE

{Models 451 and 463 receivers with type G-24-C reproducer; also set models 67, 68, 196, bbb, 776, 886, left, in views below and 996,
Includes delayed A.V.C., police-call reception, improved pre-selector system, flat sensitivity, tone control, line
Modernistic cabinets.

right, in views below.

noise filter and new tubes, although the circuit used in this receiver is in general of conventional type.

The Improved pre-selector circuit gives a
greater image attenuation and greater stage
gain resulting in a mueh lower percentage
of nuise for a given output level,  Very
careful design isx earried out to insure ex-
cellent 1L1°, response,

The new AV.C. circuit follows the mod-
etn trend of having an impreved overload
and ALV.C, action, but without the custom-
ary disadvantages of the more conventional
cireuits,  'This is accomplisbed by utilizing
one dlode plate for A, development ouly,
and the other for AN.C, voltage only, It
s, therefore, possible (o design an ALY, cir-
cuit amd an MV eirenit of optimum con-
stants withont any =aerifice of one to aid
the other as has been the ease in previons
receivers,  The resnlr of this is a4 much
greater power output for very weak, as well
as strong, slgnals and a very coustant out-
put level over an extremely wide range of
signal inputs, which of course effectively
overcomes fading,

The use of a type 2AT8 pentagrid con-
verter results in a very flat sensitivity over
the band covered : and makes it possible to
control this stage with the ANV voltage,

To align the reeeiver, adjust the vohmne
control to maximum, supply a serviee oscil-
lntor frequeney of 175 ke, to the control-
grid of VI, and adjust the trimmers of
LIMVET and LIFVER2 for maxbimum sensitivity,
Finally, sct the gang condenser at minimum
capacity : e sare and supply a serviee os-
cillator frequeney of 1,730 ke, to the input
of the recciver and align the trimmers in
shunt to the gang condenser sections, When
correetly aligned, the sensitivity shonld be
10 microvolls or less at 100 miliwatts out-
prut with 30 per cent modulation,

Following are the tube voltages:

Tube Mate 8.6, Cath.
Type Volts Volts Volts
Vi 260 03 4.2
v 260 92 B
Ve 02 4,2
v 200 2 4.2
V4 . —
Vi (134 _ 23
V5 243 260 15

* Aetunl voltage at plate of tube, This
reading will be muech lower when a low re-

sistance voltmeter is used, due o the Jdrop
across I

The tirst row of figures forgVe is for the
modulitor sceetion ; second rug, the oscilla-
tor, 'The first row of fignres for V4 refers
tu the second-detector secetion of the tubes
sccond row, the first ALK, Filament to
ground potentink of VG is 500 V., D.Co; line
v , 115 V., AC.; volume control in
imnim position,

o

Resistance values, in ohms, for the indue-
tanees are as fol L1 primary, 221635
secondary,  total, Coil 1.2 primary,

4,15, Coil L4 primary,
b Coil LEFUT. primary,
LIV primary, 145
ALK secondary, AN G, xecondary,
GNCL Transformer 'I' primary, 500, ield
enil, 1070, Each side of 1T, highe-voltage
wecondary, 560,

The «ha wiring color code veferred to
in radio serviee sheet No,o 101, Novenher,
1033 issue of Rapro-CurarT, is followed in
this receiver,  Also, the same  condenser
colar code js used, The resistor eode is the
standard one in which the Imdy calor repre-
sents the first figure of the resistanee value;
rhe end, the second fignre of the resistancee
vihue : and, the dot, the nuniber of ciphers
following the first two tigures,

Thix eircuit is used in the model 463
Century Rix nltra-mideet set having a side
panel of lacewood,  The model 461 Master
Rix sot ig of matehed hutt walnut, with the
conteols on either side of a central, verticat
decorntion.  'T'he model 196 Gothice receiver
hax a “church window™” patterned midget
cabinet s and the controls are central and
close together on o ehromium finished dual
seale, More pretentions are the floor medels,
These inchude the maodel 866 Ritz, a modern-
istic cabinet with central panels and sides
of gtriped walnut, and pilasters of dark
walnut.  Also, the model 885 Park Avenue,
a modernistic eonsole of red and white bireh
finished in natural and chony.  Another
madel isx the 776 Litn, a e¢onsole cabinet
with five different tones of wood from natiu-
ral to ehony. Still other setw using this
chassis inelude the model 67 Darelay,  Its
large console is in moditied period design,
in an aver-all finish of hrown walnut with a
central panel of walnut,  Alko, the model
G% P’lazn, & console cabinet in all.over wal-

secomdary,
condary, 2,1:
steondary, 122,

146

Left, mode] 886 modernistic cabinet set.
Right, model 996 with built-in bookcase.

nut finish and centrat panel of matched att
walnue  with overlay of lacewomk.  (The
maodel 69 receiver, of whiclh no record ean
be obtained at the moement of writing, is
alsu said to be Ineluded in this series))
The three dots on a mica condens
cate its capacity and the two colored de
its b, working voltage,  On condensers
having three dots on one side and two on
the other, the designations are to be read
with the eapaeity rating (3 dots) at the
bottem, while on condensers having all five
dots on one sjde the designations are to he
read with the capacity rating on the top.
Capacity @ roferring to the ‘tfigure code,”
the tirst color indicates the first digit of the
capaeity d in mmf,  The seeond
color  indiel the second digit of the ca-
paiteity expressed in mmf,  The third color
imlicates the number of ciphers following
the sceond digit of the capacity,  As an ox-
ample, & red, green and brown dot combinn.
tion would indicate a capacity of 260 mmf.
and Dbrown, blaek and red, 001-mf,  Volt-
age: the first colored dot indicates multiples
of 100 V,, and the secomd one. multiples of

10 V. An example is orange and green
dots, 360 V. and, blue and Dblack dots,
[V IUN
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

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 lave them. They will
be paid for, upon publication,
at reqular space rates.

RCA.VICTOR RIil, RE-18, RE-19,
R-21, RAE 26

IN the June, 1933 issue of Ramo-Crarr,
mention was made by one contributor
that the cure for distortion at any vol-
ume level on the RCA-Vietor models
R-11, RE-18, RIE-19. R-21, RAE-26, and
equivalent Westinghouse and General
Electric receivers, was to throw the ad-
justment trimmers on the tuning gang
slightly off one way or the other. This
is absolutely incorrect and should never
ke attempted, for not only will it fail
to accomplish the desired results, hut
will throw the calibration of the re-
ceiver off, because of disturbance of the
oscillator trimmer; and reduce the sen-
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Fig. 1
Resistance values for various models.
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sitivity greatly, particularly at the high
frequencies.

(Only in eyceptional cases is it expedi-
ent to throw a circuit off tune; in gen-
eral, it is poor practice—Tech. Ed.)

With these receivers, distortion at any
volume level is due to a defective volt-
age dividing system. The screen-grid
voltage on the R.F. first-detector and
I.F. tubes will be found mmueh higher
than the correct potential of 70-75 V. If
a point-to-point resistance measurement
iz made between the plate and screen-
grid, and screen-grid and cathode of the
i.F. tube, an indication of the real
trouble will be found. In the IR-11,
RE-18, R-21 and RAKE-26 models, the
reading obtained with the ohmmeter
from plate to screen-grid should be ap-
proxinmately 19,000 olims; the value be-
ing about 8,000 ohms for the RE-19.
This is shown in Fig. 1.

Because of the heavy current passing
through the screen-grid voltage drop re-
gistor, a 2 W. "earbon” unit, the resistor
carbonizes and becomes GREATLY RE-
DUCED in vealure. in some cases as low
as 1000 ohms but in most cases about
3,000 ohis. When this oceurs, the nnit
connected from sereen-grid to cuthode
often carbonizes at the same time, be-
cause of the additional stress placed
upon it,

An explanation for this change in the
value may he of sonme interest. A car-
Don resistor unit is usually composed of
minute carbon particles thoroughly

Fig. 2, left
The trimmers in the Stewart-Warner set.
Detuning reduces image-trequency reception.

Fig. 3, above
The A.V.C. circuit of the model R-55.

RADIO-CRAFT
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mized with ecqually minute particles of
an insulating material, such as bakelite
and, by the aid of a binder, forned un-
der heavy pressure. The quantity of
carbon or insulating particles deter-
mines the resistance. When the cur-
rent passing through the resistor is
greater than its watts rating, many of
the bakelite particles burn or carbonize,
thus resulting in a unit of reduced
value.

Remedy for the condition described is
replacement of the large screen resistor
unit A with one of higher current rat-
ing, preferably wire-wound, to keep with-
in the physical limits. Resistor B from
screen-grid to cathode should bhe replaced
also, if it has changed in value.

STEWART-WARNER 105 SERIES

IS SERIES of Stewart-Warner com-

prising models 50 to 59 is an 11 tube
all-wave receiver employing a double
superheterodyne circuit with 4 tuning
ranges. When this receiver is installed
in a locality where a powerful broad-
casting station is transmitting on a fre-
quency of 1,500 kc. it may be noted that
this station will be received all over the
short-wave tuning ranges. This is due
to the fact that the short-wave inter-
mediate frequency is set at 1,525 ke—
entirely too close to the broadcast band.
i the district distributor is notified of
this condition, instructions will be given
to realign the short-wave LF. trimmers
at 1,625 ke. but in every instance this
failed to produce the desired rvesults.
After a great deal of trial and experi-
mentation it was found that after the
short-wave IF. had been realigned at
1.525 ke. to maximum output, it was
necessary to throw the alignment out,
by giving the middle trimmer a 14- to
1s-turn to the left (loosening the ad-
justing serew) while the interfering sta-
tion, which may be even a nearby power-
ful broadcaster at 1,400 to 1,450 ke is
heard on any one of the short-wave
bands. Of course, the harmonics of these
interfering stations may be heard on the
short-wave band, but this is normal.

Often, this receiver is very weak with
the local-distance switeh in the local po-
sition. Atthough the purpose of this
switch is to eliminate noise while tuning
fromn station to station, it js also pos-
sible to obtain greater response by re-
aligning the broadcast gang trimmers,
with the switch in the local position. A
diagram showing the position of the
trimmers is illustrated in Fig. 2.

(Continucd on page 560)
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This

Radio’s GREATEST

Servicing Book

The Most Complete Directory
of Radio Circuit Diagrams
published!

In ONE VOLUME of over 2,300 Pages

Extra Heacy

Cover=Looseleal Bound

Buy this Big Volume on our

Nese

DEFERRED PAYMENT PLAN

Here are two of the most surprising announce-

ments that we have ever made to the radio trade

and we know that it is such good news that
every radio man will be great]y enthused.

FIRST—that the three editios of the OFFI-
CIAL RADIO SERVICE MANUALS have
now been combined into one big volume of
over 2,300 pages.

SECOND—that thiz new single volume of con-
solidated radio circuit diagrams and complete
radio servicing course can be bought on a de-
ferred payment plan—and at a big saving.

It is mneedless to say how valuable the OFFI-

CIAL RADIO SERVICE MANUALS have been

to members in every branch of the Radio In-

dustry, and how many thousands of each edi-
tion have been sold to manufacturers, jobbers,
dealers, Service Men and experimenters. But
we must emphasize this one fact: Service Men
now realize that they are tremendously handi-
capped without the full set of Gernsback Man-
uals. So much so. that those who have pur-
chased only one or two volumes, are NOW OR-

DERING THE MISSING BOOKS. They want

their files to be complete.

The complete book gives you a volume of over

2,300 pages with over b0.500 dizgrams. charts

and photos. There are absolutely no pages or

illustrations or diagrams duplicated. There is
no radio book published today which is 50 mod-

ern, up-to-the-minute, and which contains so
much useful information as is to be found in
this single volume. It is a book that will outlast
any other radio book in print. Look carefully
at the illustration of the complete edition on
the top of page. It measures 9" wide, 12"
long, 4%" thick.

Included in this velume is a complete radio
servicing course. This course covers every step
needed to learn the servicing business . . . from
starting in business . . . materials nceded . . .
and how to go about servicing receivers and re-
pairing other radio equipment. This course in
itself, is actually worth the price of the entire
bouk.

Our new plan now enables every radio man to
get this single volume—a Complete Directory of
all Circuit Diagrams, of over 2,300 pages, on
deferred payments. You can order this book
immediately—get it in a few days, and use it
while you are doing servicing work. You can
make the first few calls pay for the entire cost
of the book.

For you to get this book is quite simple and it
is sent to you as soon as your order is received.
You pay for it in small monthly amounts which
can be taken from your earnings. If you were
to buy the three volumes separately, the total
cost would be $17.00, including the supplements.

0VE R 3.0 (:)263;’1(1)111;? I%Eftsions

THIS IS THE

GREATEST

SINGLE

VYVOLUME RADIO BOOK IN PRINT TODAY

Now you can get the

1931 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
1932 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
and the 1933 OFFICIAL RADIO SERVICE
MANUAL Complete

at a big saving.

THE SPECIAL NEW PRICE FOR ALL THREE
MANUALS, WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER IS ONLY

S1:11.00

You buy this book this way—
Send $3.00 with order—
Pay sks.oo to Express Company upon receipt of

00K,
Send $3.00 thirty days after receipt of book.
Send $3.00 sixty days after receipt of book.
Total $14.00.

IF THE ENTIRE AMOUNT IS SENT WITH

YOUR ORDER, WE WILL ALLOW YOU A

10% DISCOUNT. THIS CAN BE DEDUCTED
FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Mail Coupon Today!

GERNSBACK PUBLICATIONS, Inc..
96-98 Park Place. New York. N. Y.

Gentlemen :

In accordance with your Kpeclal Offer, I enclose
herewith $3.00 as first Dayment toward the One-
Volume Radio Manual. Please forward it to me
promptly.  Upon feceipt of the book, I shal! pay
express company $5.00.  Thirty days later 1 shall
send you $3.00, and sixty days after receipt of
book, I shall gend you my last payment of $3.00,

If you want to take advantage of the Special Dis-
count of 10%, remit only $12.60 with this coupon.

—_—— e ———

Name
Address
GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place New York, N. Y.| cus St o o
?fffffffffffffff#fﬂ#ﬁE’flﬁﬂfil'Wll'i-“:n'?A'?fﬂffffffffffffffffffffif:-ﬁk?fffffffffffffffffﬁyf — e e e s s e e s s e e 2 e o e g
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RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as mahy questions as you like, but please observe these rules:

Furnish sufficient Information, and draw a careful diagram when
needed, to explain your meaning; use only one side of the paper.
List each question. Be SURE to sign your name AND address.

Those questions which are found to represent the greatest general
interest will be published here, to the extent that space permits.
At least five weeks must elapse between the receipt of a aquestion

and the appearance of its answer here.
Replies, magazines, etc., cannot be sent C. O. D.

Inquiries can be answered by mail only when accompanled by
25 cents (stamps) for each separate question; answers are subject
to subsequent publication, if considered of exceptional interest.

Other inquiries must be marked *For Publication.’

Fig. Q.245

Interior of the “drawer coil” unit.

ALL-PURPOSE PENTODE

{230 Mr, Bernard Little, Jeanette, Pa.

(Q.+  In reviewing the March, 1432 issue
of anto-Crarr, 1 note an all-pnrpose pen-
toade in which the commerelal identification
aumber is not given., In other words I deo
not know whether it is a 57, 37. etc.

In comparing its characteristics with the
24, I am tempted to replace the latter tubes
in an Atwater Kent munulel GO,

Will such a step require a change in the
ecircult? Or can it be substituted as couveni-
ently as the type 56 for the 27, without seri-
ous distortion and with benelits to gain?

(A.) 'The tube that Mr. Little mentions is
now known as the type 4ti—a power output
pentode,  The characteristics of this tube
were given in the article and it is evident
that Mr. Little mis-Interpreted them in sug-
westing that they might be used in RF, or
detector eireuits. This tabe Is specitically de-
signed as an output pentode,

DYNAMIC SPEAKER FOR
"RADIOLAMP"

(240)  Mr. Marvin Lelinert, Milwaukee,
Wis.

(Q.)) T constructed the receiver desceribed
in the May, 1933 issue of Rap1o-URAFT, on
page 648, This set works very fine and 1 am
woll pleased with it. T have a small dynamie
reptodueer which I would ke to use with it,
but I den’'t know how to supply the field eurs
rent.  “Phe field coil is 1,260 ohms,

1 have tried several methods, but 1 either
oxcite it too little or too much and it bhe-
conws hot.  DPlacing it instead of the filter
choke does not exeite it enough and when it
is conpected across the B osnpply the field
coil becomes hat,  Can you give me any in-
formation about this?

(A The power circuit of the Radiolamp
sot you built has not heen designed to supply
the tield coll of a dynamic reproducer. If
you are unsing the set on a 110 V. D.C, line,
then merely connect the field coil direetly
across the 110 ¥V, If you are using the set
on an A.C. line, then you must bujld a small
rectitier systemm and conneet the output di-
rectly to the dynaumic speaker.  The pattern
of the power supply unit for the Tadislamp
can e followed exactly, substituting a resist-
ance of 225 ohms for the 40 W. lamp and
the other filaments of the receiver. A single
8 mf. electrolytic condenser across the output
will be sufficient filtering.
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PROSECUTION FOR "BLOOPING"
SETS

241 Mr, 1L Alinsky, Jr,, Shenandeal.
I’a.

(il I am writing 1o yon for some aid in
answering a question brought up by a few of
wy friends, 1 wonld appreciate an answer if
convenient.  C'le qguestion is as follows:

Is there any law in the United States regu-
Iations by which it is possible to arrest or
Stop 4 person from operiating a receiving set
which oseillates, such as the old-time, one
tulie regencrative type?

(A There is no law at the present timte
to stop a person from operating a receiving
sot, the cireult of which oscillates, unless the
set becomes a nuisanee and disturbs people.
In the Iatter ease, there are ordinanees in
numerous cities, towns and communities which
nocessitate the correct shiolding and tiltering
of any electrleal applinnces that cause in-
terference in radio receivers,  Radiating radio
receivers, as well as other electrical devices,
would naturnlly come under this classifica-
tion.

OVERHEATING RESISTORS IN A.C.-
D.C. RECEIVERS

(242)  Mr. Julian Leorenz, Wasliington,

. C.

(1.) What can be done about cooling off
the resistors in an AC-DWC, compact “per-
sonal” receiver? The resistor is placed near
a paraflin-covered condenser which smokes
whenever the set is run for two programs, or
about an lhour and a balf. Wil this affect
the condenser?

(A} 1t certainly is not correet for the
condenser to smoke, as you mention, I'os-
<ibly there is a short cirenit in the set that
ciuxes the “hleeder” resistor to overheat. We
wonld suggest that you cheek the values of
all resistors in the set and If possible also
eheck the condensers to determine if any of
the components are faulty, or of incorrect
value,

If the set is found to be in perfect condi-
tion, except for the overhented condenser, we
sugeest that you obtain a picce of sheet as-
bestos and wrap it around the condeuser, to
deflect some of the heat from the resistor,
Thix will probably eliminate the trouble, An-
other expedient would be to use a “power
corml.” mentioned in past Rapro-"rarr Data
Sheets. seleeting for the series resistor in
the cord a valne which is correet for the par.
ticular set.

PIANOTRON WIRING
(A CORRECTION)

(243)  Mr. Jack West, Oradell, N, J,

((2.y  In checking over the wiring of the
Planotron which appeared in the January,

034 issne of Ianio-Unrart. I tind that the
tuned cireuit of the 1406 tube, L2, O6, i< not
cotmpleted to ground, As I am thinking of
biilding one of these instruments, I naturally
witnt to be sure that the clreuit is correct.
Can you advise me?

(A)  On this page Is shown a portion of
the eirenit of the ianotron (Fig Q.243),
ghowing the addition of the wire that you
mention. White this wire should be in place,
the Pianotron will work quite well without it,
as the grid eircuit of the triode section of
the 1A6 is completed through resistor R4,

The missing wire does not complete the
tuned circult as you say, as tbis oscillatory
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cirenit is complete between coil L2 and cou-
denser G, whether this eoil and condenser
combination is connected to any other cir-
cuit or not.

POWER TRANSFORMER DATA

(244)  Mr. Morris 1ashmall, New York.
N, Y.

(Q.1) 1 would appreciate it if you will
send me the following information regarding
the Ramo-Crarr AL, Pentode T'ortable re-
ceiver.  In the reference data, you specify a
power transformer with a 400 vV, C'T, secon-
dary,  Does this mean 400 ¥V, on each side
of the center-tap, or 200 V, on each side?

(A1) The power transformer in the AU,
I’cntode I'ortable has a 400 V. secowdary,
with a center-tap.  In other words, it bas
200 V. on each side of the tap.

(Q.2) What are the plate and screen-grid
voltages om the detector and the output tube,
in the same set?

(A2) The voltages supplied to the 24 and
the 47 were not measured at the time that
the set was available, so we cannot give this
information with any great deal of aceuracy,
If you use the parts specitied, however, all
voltages should be correct,

COILS FOR THE NOVEL 9 TUBE
ALL-WAVE SUPER.

(245) Mr. Ronald Moses, Buffalo, N, Y,

(Q.) 1n the February, 1934 issue of Ranto-
Crarr, which 1 have just tinished reading,
a set using drawer-type coils is described,
This set is called the Novel Y Tube All-Wave
s¥uper.”  1llowever. 1 do not tind details for
the coils used in this receiver, Can you sup-
piy this information?

(A.)  'The appearance of one of the coil
drawers for thix recoiver is shown in Itig.
Q.245, It will be noticed that the coil forms
are monnted at right angles, in sueh a posi-
tion that the wires to the eobtacts are ex-
tremely short.  The copper shicld that makes
up the drawer is divided into three compart-
ments, to  further prevent interaction b
tween the inductances.

Below are the details of turns, coil sizes,
ete,, for the entire group of coils, covering
wavelengths of 540 to 14 meters,

Coil Data
Coil A—90 to 200 Meters
I, and Detector colls—353 turns No, 24

enamel wire, close wound, tapped at 33

turns for band spread, Wound on 1 3/16

in, form,

Oscillator coil—35 turns No. 24 enamel

wire, ¢lose woumd, tapped at 5 turns for

cathmde and 20 turns for band spread,
1 3/16 in. form,
(Continued on paye HH8)

Fig. 0.243
A “Pianotron”
clrcuit modification.
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LATEST IN RADIO
UNIVERSAL ANALYZER

(Coutinued from page H24)

EXTRA CABLE
éﬁNﬂ. LEADS

e

o] GND I
T AUTPLT

BOTTOM VIEW £ 2

L5V

Schematic circuit of the analyzer

wble is plugeed into the et in place of the

be. With power turned on in the sct under
test, the voltage hetween any of the elements
of the tube and ground, or cathode, or het ween
the clemenes themselives, may he measured by

virving  the pesitions of the two  rotary
switehes, Sw.d and Nw Current reading
are made by sotting switch ¥w.5 1o the d

M tester for eur
An additional fea-

sired point and setting rlu
rent of the desired g

ture ix the determim of A1 ourpnt di
vecorly by osetii Bwote 1Y) ml Nw. 4 to
N i, Thig ix us=eful in aligning work,

Registance mensurement= cun |
ting the 90 uni

made hy xet
Lo resixtance measurement,

SINGLE UNIT AMPLIFIER
OR DRIVER

The unit shown below is a flexible, 2 stage.
Ligh-zain amplitior for PA, work, It employs
the clags A system, with two 67 tnhes in the
firse stag i twoe U In the second. both
stitges being i push-pull,  The power output
al the amplifier i 2 W, and the gain is 65
db, at tvoo eveles. The power consumprion
i orated At 85 W Thos sompiitier s unusually
flexible in itg input vequirciments, being ndapt

for rhon or condenser mikes: low- or
gh-impedance phono, pickups ; or the plate
ol a triode deteetor for radio amplitication.
“The output is adjnstable for 4. 9 and 15 ohms
ta teed directly into the voice coils of dy-
ntnie speakers amd o S0 ohin winding is
also provided for remote Jine work.

This amplifier it desirned for use either ns

Iow-power AL amplifier or ns river
of a power stage for high power outpurs, It
has a eelf-contained microphoue current sup-
Iy with o currenr control thus eliminating
the need for mike batteries.

(Continued on page 560)

An extremely flexible amplifier (419).

fOl’
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RUBINOFF gives a Tip—

that brings new joy to radio listeners

o

HMMM, NOTHING SEEMS TO COME
THRU VERY WELL

HOW DIDYOU )
ENJOY MY
PROGRAM

| LAST SUNDAY? |

FRANKLY, MR.RUBJNOFF,)
THERE WAS SO MUCH |
NOISE IN MY SET |
COULD HARDLY HEAR | |
YOUR VIOLIN

1T CUGHT TO WORK,
ITS ONLY A YEAR
oLo

THAT MAY BE
JUST THE THING.
I'LL CALL A

SERVICE MAN
RIGHT away /

rTHESE NEW RCATUBES GIVET
you's AMAzwe:MPROUEMEn}B‘

HAVE YOU
THCOUGHT OF
NEW TUBES?

—YET THEY COST NO MORE

(l CAN HARDLY WAlT\‘

TOHEAR IT WITH ALL L
NEW TUBES!

| Improved 5
! ways 1)}'

RCA

' Have your dealer test
yourtubestoday. Insist
on the only tubes guar-
anteed by RCA Radio-
tron Co., Inc., to have
these improvemeats:

OH, MR RUBINOFF, | HEARD YOUR
PROGRAM PERFECTLY. ..IT WAS

| MARVELOUS!

GLAD MY

M SQ
|TIP HELPED YOU 7

} Quicker start
2 Quicter operation
3 Uniform volume

4 Uniform
performance

e

3 Every tube is
matched
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SPRAYBERRY'S

Practical
Advanced Training
Course for
Practical Servicemen

At last—a sound. how-to-do-it course by a man

who, for years. has been in unusually close touch
minimum of theory—ne inathematlcs—no fancy and
costly bindings. Just a real, carefully writlen course
will siudy 1. lest of all, the Introductory priee 1s
s0 low you'll pay for It by your increased earnings ol
Dathousie. N.1%., Canada, writes: 1 am well satisfled
with your course. In fact, 1 can now service a radlo
Where Will YOU Be
T o, Times change. Radlo
omorrow ¥ pess. Servicemen must
sitting by watching the best jobs go to competitors.
Constant study and lnnnrmelnqu[n‘ are essential,  Thus,
VICE™ P, L. Sprasherey glves you the latesl, handiest
dope in the most compact, readable siyle. It cuslsi
For a totsl of $10.00 you get
[]NLY $10 28 lessons on Modern Radio
$2. down and
month. Your money ahsalutely refunded if you aro
You Get the Latest Information on
1. SET TESTING
Method: IPelnt-1n-1"eint Methad; Stage-
by-Stage Melhod; Oscillator Method and

2. REPAIRING

Superheterodyne Clrcuits; Automatic Vol-
Battery Operated and 32-Volt and 110-Volt
D, Sets,

PARTS TESTING
detisers, Iteslstors, ‘I'ranaformers, Tubes, Loud
Speakers and Antenna and Input Circuits.

How to locate and eflminate Recelver Hum.
Internal Recelver Inlerference, Intormittent
sensitivity and Selectivity.
AL Y=
TURES, including ali the latest
types, aml 6. A NPECLAL SEC-
clwding inforination on moedernizing
and repairing all types.
F. L_ SPRAYBERRY 132 Bryant St.. N.W,
Tlease rush complete detalls of your new 23-lesson
wourse  CPIACTICAL  MECHANICS OF  RaADIO

with servicemen and service work, No bunk—a bare
which will prove Invaluable to every serviceman who
the first few jobs. For instance, E. J. lireau of
in about half the time 1 could six months ago.”
is a fast moviig busi-
move with it, Otherwise tomorrow wlll find them
in ' PRACTICAL MECHANICS OF RaADIO SEQ-
lesy and, being more practleal, is easler to understand.
Service. Terms as low as
00
not satisfied.
by means of the Analyzer Method: Voltage
Hand and Observatlon Method,
ume Conlruls; 1"iblie Mddress; Aute Radte,
Jneluding 'raciieal Methods for Testing Con-
4. TROUBLE SHOOTING
Reception, I'oor Quality Reception and 1'cor
A SPECIAL SECTION ON
TION ON XET ANALYZERX In-
Washington, D.C.
NERVICE.®” 'These, of course, are free.

SYYJ on0000n000000000000000

AUAresS L vieiiintieisn i siraiisiasrarssarssaronss

Clty_........ PP 1 111 (Y £

ondable

Dnsational
fa;mrmm_
= .. BUD

NOILM.\L efflelency 214 to 25 watts
—bpeak capacity 50 watts! LI'D'S
new dliaphragm and voice coll assem-
bly assure hixher efficiency and far
greater dependability!  Write for Iit-
crature on KU 1Y unlts, all alumi-
weatherproof  “NATURAL-
5’ trumpets, mlerophones, ex-

. alr column horns.
Get detalls of Flve-Day Frse Trlal and Information

on our new high frequency theatre unit.
CO.
1107 JACKSON AVENUE
TOLED OHID-LIL.5. A

BUD SPEAKER
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MAKING A 6F7 SERVICE
OSCILLATOR

(Continged on page 534)

to llne voltage fluctuations decreases rapidly
with the temperature,

While on the subject of line voltage fluctu-
ations. remember that frequency of oscilla-
tion is governed not only by the constants
of the tuned eircult but alse to some extent
by the plate voltage, The service kit for
which thix particular job was built includes
a line voltage adjustment as part of the tube
test panel. If there ix no sueh adjusrment
in your service kit it might be well. If you
desire the pgreatest accuracey, to include one

| in the oscillator itself,

LOUD SPEAKERSI

An answer to the third point was first
somrht in the use of separate colls covering
cach frequency band but the space required
for these coils and the associated multi-point
switeh defeated eutively the object of com-
pactness so it was abandoned in favor of a
stngle, low-frequency coil and the oscillator
<0 designed ax 1o be as rich as poxsible in
harmonics hy biaxing the anplifier tube some-
what helow the straight portion of its curve,

A position s provided on the ALF, switch
whiclt completely stops A.F. oscillation and
g0 provides the desired, modulated-unmodu-
Iated service,

The fourth peint i8 solved by the inclusion
of a shorting switeh across the R.F, tuning
condenser which stops RF, oseillatlon and
provides pure A 0 amnd the use of a § point
tuning switeh eutting in various condensers
aeross 1he plate portion of the AV, oscillator
indnctance, the Inst of which is Iarge encugh
to completely stop oscillation,

A potentiometer in the plate of the ampli-
fier tube¢ solves the tifth problem since the
entive output ix taken across this potentiom-
cter acting ax a voltage divider.  The addi-
tion of a scale on the panel will allow rhis
output to be compared with any available
standard and detinitely calibrated,

The linal point is answered by completely
fxolating the output ecireonit with reference
to DG by means of condensers,

The Circuit

teferonee to the d ram will show the
simplicity of the civenit,  Rectification for
A use accomplished by the application
of the 2575 tube,  “The recetified current s
pit through a single-section filter eonsisting
uf the 1T ml paper condenser, CT120 the 15 hy,
choke. 14, and the & mf, electrolytie con-
denser 13, Inie to the very small current
drain of the entire outlit, this simple filler is
amply  sutlicient to insure freedom from 60
exele modulation,  The first filter condenser
is made small to decrease the voltage dlffer-
ence of AL, compared with DG, operation.

The oscillittor proper consists of a type
GFT rube, whicrh is a pentode and triode con-
tnined in the same bulb.  The pentode seetion
is usid as an AT oscillator while the triode
funciions as an independent 1417 oscillator,
Iither frequeney may be varied at will with.
out causing the teast variation in the other.

The oscillating voltages so developed are
fed Into the two grids of 4 Wunderlich tube
which functions ax a modulator tube and the
modnlated output from the plate of this tube
i= fed into the potenfiometer, 104, acting as a
load resisfor,

A word about thix tube may not be aniss
for those who may perhaps nhot be familiar
with i1, It contains o heater, a cathode,
two coplanar grids and a plate. ‘The novelty
and usefulness of this fube lies in the use of
these  coplanar  grids——which  term simply
means that the two grids are wound over the
same supports, in the <ame plane and are
eractly identieal; so identical that if a posi-
tive wvoltiage 1Is applicd to one grid and an

equal negative voltage to the other, there
will be no chanuye in plate current.
There is, however, considerable capacity

between these two prids and for that reason
the R.F. choke L3 ix inctuded in the ALK,
grid lead to prevent the leakage of R.IF..
especialty at the higher frequencies, bhack
through the rather effective R.F. ground
fornted by this clrenit.

The coupling condensers C8 and C9 are
about the only really critical values in the
circuit, 1f they are made too large, there
will be a tuning effect of the A.l. on the
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' these pointg on the panel

1.1, and vice-versa., On the other hand, if
made too small there will he frequeney dis-
crimination in regard to transfer of energy
to the output tube. The valnes shown seem
to be about the happy medinm. though if you
wish, you can indulge in experiment on this
score.  Condenser CR, of course, controls the
pereentage of modulation of the R, output,

Radior frequency varintion ix obtained in
the usual manner through the tuning con.
denszer 1, while variation of audle tone is

achieved through the use of a tapped switeh
placing various values of capacity across the
plate section of the AF, inductance L3, The
Li-mf, condenser was sufficient with the in.
ductanee used in the original model to stop
oscillation entirely and the other values gave
a variation from an extremely high to a very
low note, These, also, are subject to varia-
tion and depend on the AF. Inductance used,
though the values shown should be satisface-
tory with the average inductance,
Building

Very little need be <atd on this subject as
the averipge builder of a cirenit of this type
will be an experienced constructor and will
know exnetly how to go about it. The main
point that may be stressed is that every-
thing must be fastened dewn solidly, espeecial-
ly the wiring of the tuned cirenits or you
will be troubled with instability and modu-
lation due to the vibration of thin wires,

Tie R, coil consists of 360 turns, ran-
dom-wound over a space of 14 ins, on 2 18-
ins, dia. tube for the tuned portion; and 250
turns wennd in a %-in. space and removed
ahout 1%-in, from the primary, of No. U4
D,CA wire. The size wire is not critical but
it had better be double cotton.

The center-tapped output choke speeified is
the old fashioned 1RAOCUAL Job which was used
in some of the earlier battery models and
which is available from many of the mail
order houses,  The inductance of thig coll s
sutliciently lew xo that a very high A.I° is
readily obtaiued,

Don't forget to provide plenty of ventlla-
tlon in the reectifier gection as considerable
heat is developed in the tube iilament drop-
ping yesistor, The original model has the
resistor mounted on the end watl with holes
ar bottom and top and a chimney  inside
made of ashestos paper.

Calibration

After the unit is built, there remains the
problem  of calibriation of both audio and
radio frequencies,

The A.F, may be very simply calibrated by
comparing the tone with a piane keybhoard,
Almost any physies text beok will have a
chart showing the physical pitel of the vari-
ous keys,

Radio frequeney calibration is nearly ax
simple, but requires the use of a ealibrated
receiver,  Most modern receivers are  eali-
brated cdirectly in ke., che this calibratiomn
against several stations of known frequencey
geattered over the dial,  If your reeciver is
not calibrated this will first have to he done,
drawing a curve of Jdial settinzs agninst fre-
queney,  Now connect the output of the os-
eillator to the receiver with the shiclded lead

and start the oscillator delivering @ medu-
lated R, signal,  Turning the dinl of the

receiver will result in a mumber of response
points being observed,  The differenve in ke,
Letween any tiro of these points is the junda-

wmental frequency  of the oscillutor ot that
eetting, 1t should Dhe aroumd 100 ke, with
the coil specified but this need not be ac-
curate,  All that is necessary is that it he

below 130 ke, whiclh is about the lowest fre-
queney used in any modern LE, amplilier. A

repetition of this procedure with different
oscillator dial settings will result in suf-
ficient points being determined to draw a

proper curve,

Calihration of the intensity of output s
also very useful, Most of us engaged in ser-
vice work have several “*standard” stations
that we use in judging the performance of a
receiver,  ‘I'his is all very well as long as
we are in the shop but in the field we are
sometimes lost. DBy using a D.P.IVT, switch
to conneet the receiver alternately to antenna
and oscillator we may compare the oscillator
with these stations. Marking the position of
gives us a very
excellent empirical standard which we may
always have available,
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This same *stunt” may be used to calibrate
the AF. output by comparing the oscillator
with & microphone, a phonograph pickup and |
the like, Dut be sure that this comparison
Is made at the same frequency, or it will be
meaningless,

List of Parts

Une 1lammarlund midget tuning condenser,
type MU225-3, Ct;

One RF. choke, 83 mhy. 1.5;

Une bakelite tube, 18 in, dia. X 3 ins. long;

Fonr LR.C, -meg, %-W, resistors, R1, N2,
{1

One Lyneh 2,500 ohm, 1 W, resistor, R3;

One Lyneh 70000 ohm, 3%-\W, resistor, RG;

tne Lynch 200 ohm, 25 W, resistor, B9

Une Centralab potentiometer, tapered, 25,000
ohms, type sample No. 1866, Rd;

One 'olymer mica condenser, 250 mmf, 2

Two Polymet mica condensers, .001-mf, '3,
g

One Polymet mica condenser, 005-mf, €8

Two Acrovox paper condensers, .02-amf.. 600
V.. 1o, C11; |

One Acrovex paper condenser, .006-mf., '_'00‘
V., U7

Une Acrovex paper condenser, Ol-mf., 200
V., C6;

Une Aerovox paper condenser, ,03-mf., 200 V.,
Co:

One Aerovox paper condenser, .25-mf. 200 V.,
4

One Aerovox paper condenser, 1 mf., 200 V,,
1

Une Acrovox clectrolytic condenser. type VK,
s mf, 450 V., € 13

One Aerovox electrulytic condenser, 23 mf.,
25 V., Cl4;

One Unlversnl midget 30 hy, choke, 1.4

One R.C.AL output choke, as specified, L3 ;

one 3 point switeh, 83

Two midget tixture-type switches, 81, 82;

One Na-AlW § prong socket for V1 |

One XNa-Ald 7 prong socket for v

One Na-Ald € prong socket for V3 |

One RUA type 25Z5 tube, V1 |

One RCA type SFT tube, V2

One Auto-Wunderlich type tube, V3 |

Two tip jacks: |

Two tip jack plugs;

T'wo I’'ce Wee clips:

Necessary hardware, aluminum for hox, wire,
length of shiclded wire for output cable, |
cord and plug for power cable,

REWIRING FILAMENTS l
FOR THE "AIRCELL"

(Continued from page H32) |
hecame necessary to develop a line of “aireell
tubes™ to match the battery. These tubes
sometimes are called 2 V. tubes, |

Being intended to be operated only by the
aircell battery, which, in a correctly desigued
filiment  circuit  enn't possibly  over-veltage
the tubes, it was not necessary to have as
wide a margin of safety in the filaments
against aceidentat over-voltage as hiad been
the case with dry eell tubes.  Because of
this, aireell tubes operate on much less tila-
ment powrer than the oviginal dry eell tubes,
While this makes them even more vulnerable
to over-voltage than the dvey cell tubes, the
hozard of over-voltage is absent In an aireell
receiver, and the resulting decvease in bat-
tery drain fully justitied taking the tube out
of the dry battery clnss.

Although sometimes referred to as “2-V," |
tubes, this reference is not correct,  Actually,
the tubes are designed to draw their rated
fikuinent current at 2,10 V.; onc make is
“centered” at 2,15 V. The upper safe limit
is 2,20 V,, and the lower llmit of satisfuc-
tory operation is 1,80 V. Anything over 2.20
V. will damage the tubes and anything under |
1.80 V, will cause weak reception; or, in the
cise. of tubes which have heen used severanl
hundred hours, complete loss of reception.
I'fgure 1 shows how well the filament char-
acteristies of the *aircell tube” have been
matehed with the voltage characteristies of
the “alrcell battery.”

“Aircell” Circuits

Figure 3A shows the simplest kind of ﬂla-l
ment circuit layout for am aircell receiver.!

RADIO-CRAFT for MARCH,
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Servicemen and
Radio Dealers

Get a FREE Copy of This New Book
“The Inside Story of ‘A’ Batteries
for Air Cell Radio’’

Right off the press — A direct Effi-
ciency and Cost comparison of the
Storage Battery; Dry “A” Battery
and the new and improved Eveready
Air Cell "A” Battery as used on the

new 2-volt sets. ’
The mnside store of

2\ BAITERIES
Send for Air Cell radio

the
Coupon

NATIONAL CARBON CO., INC.
30 East 42nd Street, New York, Dept. RC-3

Please send me a Free copy of your new Book
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THE NEW
Cenfra|ab
RADIOHM

available for replacements

Servicemen everywhere are mighty glad that
these new (34 in, Radiohms are now available

for replacements. Smaller—for the new type
sets—they are the last word in efficiency.
Employ the famous Centralab rocking contact
for smooth, quiet, noiseless performance,
At your jobber.

Resistor B of annular shape, has
long been the standard type. Cur-
rant concentrates around the IN-
NER edge, i. e., the shortest path.

Resistor A used in the new Radl-
ohm, has the same length path
across its entire width, glving
greater effective area for good vol-
ume control.

Your ;oblxer has the new 1934 Volume Control
Ask for it!

Guide.

CENTRAL RADIO
MILWAUKEB

FORDSON)|
CATALOG

LABORATORIES
WISCONSIN

Deal Dlrect SR
Gll ave
Kt 14
Enjoy the norrnrmmco of ANY
FOROSON DEL in YOUR OWN
HOME FREE for 30 DAYS, Thou-
sands sold around the world,  An

owner writes: You are doing for Radio |7-tube Dual Warve|
what Henry Ford did for Auto indus-
try—Not how c¢heap but how Good!
Many maodels: AC-DC: battery; long
and short wave; all-wave supers; ©
and 32 volt; consoles; all-electrle
auto radlo. Sets for home, car, camp,
farm and . GUATLANTEED.
30-DAY TRIAL IN TYOUR

2. A postratd or the colihon
brings the REMARKABLE NEW
CATALOG FREE. Send  today!
Prices will amaze you $9"5
1711 P veer up

MAK {JNE\’ “I our - »
agent, N0 expericnce
needed. 2-color Hiera- 6-tube All-
ture and catds (with| Electrle Car
your  name) sl Radio
FREE. Agent's 5
samplo sets
FREE. Write! N
Send card or -

32-volt  All-

_toupon nowl
= Electric Adapter

l :FORDSON RADIO MFG. CO. -
Dept. 3, 4180 Oakman Blvd., Detroit, Mich.

Send me FREE catalog and agent's
| proposition (this i8 not an order),

I
I NAME tivnivienrervnennrannsnnnenncss }
|

lADDRESS 5000 00000D0000000000000

b sistance of

All tube filaments are connected in parallel | and 2.0 V. final.

across the filamment bus (parallel line), the
circuit being completed through the fixed re-
xistor and the on-off switch,

The resistor is ealculated as follows: first,
ealeulate the total filament current whlch will

flow when 2,20 V. are impressed on the tubes,

Lemembering thut the tubes draw theic rated
current at 2,10 Vit will be sufficiently ac-
enrate to apply Ohm's law to tind out what
it will he at 2,20 V, ‘The battery voltage be-
Ing 253 V., it is necessary to have cnough

«tance in the circuit to produce a dvop
-V, Knoewing the current to be car-
the amount of resistance required can
This ix not the value of the
resistor, however; it is the fofal resistahee
needed, and the total is nsually made ap of

ried,
be calenlated,

three main elements—the leads, the switch
and the resistor, itself. To get the value of

the resistor, it is necessary to know the re-
the leads and switeh, and sub-
tract it from the total resistinee required.

This part of the cirenit must be designed
and maunfactured with considerable procision,
From Fig, 1 it ean be seen that if the re-
gistor I8 too large, the tubes will be under-
voltaged from the start, and that the net
filament voltage may fall to 1.80 V., Lhefore
the aireell battery ean have delivered its
rated life. 1T'his would eause complaints of
short hattery life, On the other hand, if the
resistor is ton small. the tnbes will he over-
voltaged, and this would cause complaints of
short tube 1life.  ‘The lee-way hetween  too
much and too little resistance is quite narrow,

Fignre 313 shows a more complex and, at
present, the most common type of aireell re-
ceiver filament eireuit, The maln point of
interest from a design standpoint is the pres-
ence of choke and coupling e¢oils in the fila-
ment tegs of one of the tubes.,

These coils wsually have considerable re-
sistance, amounting in some cases to as miich
as 4 ohms, The tube usually associated with
these colls is the TAG, having a 60 ma. fila-
ment. M ooperated at 220 V. initially, it
will draw 62.8 ma., and this enrrent flowing
through 4 ehims will produce a drop of 0.23-V,
1f we were to lay out the eirenit as in iz
S and provide a resistor to produce a drop
of 033V, leaving the required 2,20 V, across
the filament bus, the 1A6 will have only 1.95
V., sinee 0.25.V, i{x lost in the c¢nils. This
means that it would reach the lower 1.80 V,
limit after only about 200 or 350 ampere-
hinours had been delivered by the aireell bat-
tery, which would be wholly unsatisfactory
to the user,

It would he equally bad to reduee the main
resistor enough to raise the voltnge on the
TAG to 2.20 V.. since this would over-voltage
all the other tubes to the extent of 0.25-V,,
or approximately 1264 over their rated volt-
age, The resulting shert tube life would he
as had, if not worse than the short hattery
life resulting from under-voltaging the 1.6,

Figure 3¢ shows how this problem is he-
ing handled by alreell recelver manufacturers,
Sinee the coils fn the filament legs of the
1AG absorh 0.25-V,, a second resistor, 2, is
inserted in the circuit between the 1AG and
the rest of the hibes, desicned to produce the
same drop.  Then the main resistor is de.
sirned to produce the rest of the required
drop of 0.33-V, or 0,08 V, In this way. the
net voltaze at the filament terminals of all
tubes is the same. 2.20 V., insuring maximum
life hoth of the tubes and of the “\™ hattery.

The ficures just used apply only when the
combined resistance of the choke and coup-
s cesilts (13 < Gliree, | TP GIECED (O el
coil resistanees is the same, however, ‘The
supplementary resistor, R2, is designed ta pro-
duce the same voltaue drop as the eeils, and
the main rosistor makes up the rest of the
required 0.33-V, drop.

Alternative ldeas

A few alreell receiver manufactiurers feel
that it 1s desirable to make it possible for
their customers to exercise a choice in the
matter of “A” batteries, so that a dry “A”
pack may be nsed if desired. In such cases,
a rheostat is provided, with a separate “A”
battery lead, including the rheosfat, bypass-
ing the fixed resistor. In such cases. that
part of the elreuit intended for dry “A’ bat-
tery operation hecomes essentially the same
as Tig, 2, with the voltage constants changed.

The “A” bDattery voltage is 3.0 V. initial

RADIO-CRAFT

! posxal than the tubes can &tand:

The rheostat must be
manipulated to keep the tube voltage reason-
ably close to 2 volts, All the elements of
risk that caused the failure of the old dry
battery sects are present in this selup, The
user still has 507 more voltayge at his dis-
it iz still up
to him to adjnst the rheostat in accordance
with the shape of the dry battery voltage
discharge eurve, an operation calling for more
technical knowledge and skill than the ordi-
nary man possesses; the tubes themselves
are even more vulnerable to over-voltage than
wis the ease in the past, which increases the
hazards ineident to dry battery operation,
all of which strongly indicates that such
practice shiould be discouraged.

AN ELECTRO-MUSICAL
"TROMBONE"

(Continued from page 523)
left of IFig. A. The outer extremity of the
lever moves over a wooden circilar are, on
wlich are marked the tonal intervals.

The instrument possesses an  agreeable
timbre, Its musical range §8 easily adjusted
to cover two octaves, nearly the same range
as the bhass voice, Iy inereasing the cur-
rent  throngh the light-source. this range
can he increased to a considernble degree,
It the intervals on the arc become too
erowded for facility of operation,

The instrument eould be improved by pro-
viding means for adjusting the volume of the
generated tones.  As it Is, there is only one
volume level,  Another improvement would
consist in the A.C., operation of the light-
source.  The first improvement may be at-
tained by connecting two or more ‘‘staccatn’
keys in the lowdspeaker cireuit, one key for
ench desired volume Ievel. The second im-
provement may be accomplished, as previ-
ously explained, by the use of a photo-con-
ductive eell,

Other improvements could be made regard-
ing the quality of the sound gencrated Ly the
instrument,  Suitable AF. filters or addi-
tional photo-electrle glow-discharge oscillators
may be used g0 as to enhance or suppress
certaln harmonics and, thereby, change the
timbre of the sounds,

Many other electro-musical instruments can
he deviged along the same lines of the ex-
perimental form descrivbed,  (The unit ilus-
trated was built nup to satisfy the demands
of patent specifteations: and te demonstrate
the principle involved.—Technical Editer)

List of Parts

Three . prong sockets:

One midget magnetic reproducer ;
One RCA type 80 tube;

One RCA type 45 tube:

One RCA phatoelectric cell;

One 2 W.. 814 hulh. neon glow lamp, with-

out protective resistor;
One incandeseent lamp. type 14, 2.5 V.,

S-AL

One 'olymet mica condenser, 000 -mf.

One Genernl Transformer 30 hy, choke rnll:

One Acrovox paper condenser, 0,05-mf,

One Lynch adjustable resistor, 50,000 ohms,
10 W,

One  Acrovox  electralytic. mulliplo-svcrhm
condenser, 4-8 mf., 500 V.

One P'recision resistor, 10 mﬂgnhme 1 \\'.;

One Irecision resistor, 2 megs,, 1 W,

Omne 'recision resistor, 2,500 ohms, 10 “’ B

One rheostat, 2 ohms, 1 W,

One TP'olymet bypass cnndonsor. 4 mf.:

One T'olymet mica condenser, 002.mf, ;

T'wo medium-size dry cells, 1.5 V,;

One tieneral Transformer power transformer.
400 V., 25 ma., CVT.3 25 V., 3.0 A, QT2
and 5V, 2 A

One toggle switeh

One flashlight reflector, small size:

One Dlan aluminum box, 8 x 8 x 6 ins.;
One wooden are. Y%-in. thick, 11 in, outer
radiug. 10 in, inner radius:
One aluminum box, 3 x 2 x 1 in..

himp housing ;

One phlug and eable, 110 V.:

One double-contact, bayonet-base socket, for
the neon tuhe;

One S.I.8T. switch;

Two 0.5-A, fuses;

Angle brackets, wire and hardware.

for exciter-
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of radio operation and control, would entail
on the part of the American people a wiliing-
ness to take the following three steps,

“First. they would have to be willing to
completely sorap the present American strue-
ture and to ereale, under the Federal Gov-
ernment, a publie, non-profit monapoly for the
purpuse of owning and operating all of the
broadcasting facilitics of the country,

“Second, they wounld have to be willing to
stibject this new hroadeasting system to regus
lation by a government ggent, whose author-
ity would extend to the point of possessing
a complete censorship over programs, lo
Great Britain the General Post Ofice pos-
s this power,
L'hird, they would have to be willing to
suppoert the new system by means of taxza-
tlon and net by paid advertising.

“The broadeasting problems of the United |
States are vastly Jdifferent from those of a

"JUST THE THING FOR
MY NEW TEST SET”

it comury, of wnky vion sare mies in | A o g J] your tests with one instrument

sets. According to the BL1LC, Yeavrbook, thrce
uf the Rritish stelions are able to serve 75
per cont of all british listeners,

“Contrast this to the American problemas.
Ilere there Is an area of more than 5.000,000
squitre mliles to be served—an area thirty-two
tles that of the UVnited Kingdom. In it are| @ Here is an instrument that’s just the
tocated more than 17.000,600 receiving sets— | thing for the service man who wishes
not bighly voncentrated as In Great Britain—| ¢ 'bi1d 2 test set that will make 2// the

but seattered far and wide” 5
According to Doce Hettinger's statements, me_a;uremer_:ts needed to dxagnose re-
ceiving set ills.

Uncle Sam would not tind Jobn Iuli's meth- |
ods at all to his liking.

However, past experience has indicated that
debates such ag thisx one resnlt in steps heing
taken to follow the better course that these
controversies bring to light.  ‘Pherefore, the
conclusions of this debate. in the thousands !
of high schools thromghout 1the  country,
should result in improved radio  breadeast
DPrograms,

Self-contained, it covers the follow-
ing ranges:

Milliamps., d-c. 0-1
Milliamps., a-c. 0-1
Millivolts, d-c. 0-100
Volts, a-c. 0-5

To give additional ranges, we can
supply resistances for voltage measure-
ments, combination shunts for current
PERCENTAGE OF B.B.C. I'kocrAMS | measurements, and resistors for re.

% of Total Hours , Sistance measurements. With these

PERCENTAGE OF PROGRAMS OF VARIOUS TYFES

Na- Re- | accessories the following ranges can
Type of I’rogram tional  gional | be obtained:
Serlous music . 21.4 202
Light music ... 18,3 34.8 Volts, d-c. 0-1-5-10-50-100-
Variety music 4.1 49 200-500-1000
Danece bands .............. 10.5 19.7 Volts, a-c. 0-10-50-100-200-
Gramophone records ....... 45 2.0 500-1000
Total music ............ 0588 8.4
e L R estinchouse
Talks and readings......... 9.0 1.6 w
Schouvls: education ......... 2.8 000
Adult education .......... e 3.1
News and running o ummonts. 2 8.6
Religious services .......... R 1.1
Appeals oL ciiee e, 0.2 0.2
Childrew’s hour ............ 5.6
Special transmission ....... 0.4 0.1 | Sénce 1888, manufaciurers of bighest quality instru-
Pictures .o...c.... B0Ga00 00 4.4 0.2 | ments, which are now available as standard prices.
- — There is 1o reason for accebting lower standards.
Total eevevenrerecace . 1300 10,0

Territories are still oben for dealers,
PERCENTAGE OF NB(! ANp COLUMBIA PROGRAMS
Sun., Wed,

completely self-contained 3-stage P.A.

THE NX UNIVERSAL RECTOX

Milliamps., d-c.  0-5-10-50-
100-500
Milliamps., a-c.  0-5-10-50-100
Amperes, d-c. 0-1-5-10-50
Ohms 0-1000-10,000-
100,000

With these ranges, practically any
measurement of voltage, current or re-
sistance can be made for checking re-
ceiving-set operation; for test-bench
work; for laboratory experiments; or
for the adjustment and operation of
transmitting sets. The instrument, with
complete accessories mounted on a panel
or in a box, with the necessary switches,
makes an ideal test set.

Catalog 43-341 describes the con-
struction features that result in the
high quality of the NX Universal Rec-
tox Instrument, lists the instrument
and all accessories, and includes con-
nection diagrams. Send the coupon
or a post card for your copy.

SEND FOR CATALOG

Westinghouse Electric & Manufacturing Co.
Dept. 119, Room 2-N—East Pittsburgh, Ps.

Please send free copy of Cnn.h;){J 43-341
containing complete description of the Universal
Rectox [nstrument.

Name .oovciiiiiieiiiiasisssssesasssssssssscsne

Address o..oiiiiieieiiieieietiieiiinccees T 79845

.F;fhzr.'s.'ﬁ Tube Universal 110 Volt A.C.—D.C. Operated
Combination 7*'/; Watt Superheterodyne Broadcast

Type of Program Nov.G Nov. 9
Classical music ..., ..., .. 16,4 6.6
Semi-classical music .. ... .. 190 140 Receiver and Public Address Amplifier
Folk mnsic and ballads. .., .. 30 1.5 ~
Variety music ..o ... St 1.5 ow you can build or buy a powerful,
]‘opuh;r WUSIC v vrnnnnnn 265 :;,‘..'_: Amplifier and Ultra Sensitive 8roadcast Receivers -both for the orice of onel

1T Stage: 1 .85 Dhitilex Drode Dyetector, Amplifier

[
- |
[

Total music ............ 683
Children’s programs ,...... 2.4
Comedy  Dbroadeasts
Other dramatic prn;.'rnm~ 55 7.4
Adult educational pmur.lmﬁ. 5 2.4
Children’s edueat. programs. . 000
IFarm programs ... .. 5

B

(furnizhes optional field current to 1 or

B

187 ¢ 10"
comnlthty Assambled KIt .. ..c00000.
Factory Wired, Ready for Use
Matched Set of 11 R.C.A. Tubes
Matehed 11 ineh Diameter D.C. Dymml: Spuaker

International rebroade <
News, m'k't, w'ther li'[IlIrli .
Religious broadeasts .. ..., . 7.0
Sports hroadeasts .,...,....

S—m e als
(== =]

31~

Special pub. interest features, 10 06
Women's featnre programs, . 5 10,10
Variety programs ..., ... .. . 3.5
Total programs ......... 1000 100.0 123 K-WEST

RADIO-CRAFT for MARCH, 1934

Employs a highly efficlent clrcuit: 1-78 Band-1ass Snuo, 1-6A7 Electron Counled Oseillator: 1-78 High Gain
Automatle Volume Control Tube; 1-79 in a Two Stage
(PREAMPLIFIER) reststanee coubled audlo elreoit. and 4-43's In a push-pull parallel Class A" Prime Amplifier
Output Stage and 2-2525 tectifiers.  Additional valuahle features
include: 10 k.r. Nelecllsity, Inter-Channel Nofse Suppression,
Static Rejector, Pentagrid Conserter, Transformerless 'ower I"ack,
4000 ohm D.C
dynamic speakers), Humless IFilter Rystem, Tone Control,
ter (lain Control. Tuner Volume ‘onirol, as well ag

contained Control 1'snel for **Mixing’’ and *‘Fading’* factlities,
Univereal lnlul for single or douhle button microphones, and
for 200, -on 000 ohm Phono Plekups. Extremely compact,

SEND FOR FREE NEW 1934 CATALOGC

COAST10-COAST-RADIO-CORP

I7Tu STREET . NEW YORK.MN.Y.

5 8 o
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NEVER OBSOLETE

Shallcross Number 611

Universal Tester

will be as modern next
year as it is today

TESTS

any radio re-
ceiver electri-
cal circnit

CONDENSERS

paper or
electrolytic

RESISTORS

fixed or
variable

Transformets
Chokes

Maximum Ranges
1000 volts—A.C.—D.C,

1000 ohms per volt

1000 M.A.—D.C.
5,000,000 ohms D.C. Resistance
3,000,000 ohms A.C. Resistance

Capacitance .001—10 Mid.
Inductance 100-10,000 Henrys

Send 3¢ in stamps for Bulletin No.
611-P describing this instrumene

HALLCROSS MFG. COMPANY
Electrical Measwring Inilumends
and Accierale Resislorl

790 MAC PADL BOULIVARD

COLLINGDALE, PA.

Accuracy
Wins

« . whether
limg, shoot-

2 ‘9’ . ing. or in making
7 "'b Resistors

i
T

| mar——
e

iz

svh\ﬁﬁﬁlﬁ' €o,

o o ree VEW YOW!
5 v -
IR AT A oniave SeRE

Pee, 10, 1933

ynch

afr. Arthur I, Lyne
9 2 ., Ing, 3 im
15’3"\7'353?%‘ (.:r:\e\\ York, N. Y.
Pear Mr. Tynch:
1 have made precise lesls of 33 ono

) niore
3 tesistors. Homie were
:;\:lr: r";:!:r‘ |.u= T used a Leeds and

oll.
Nopthrop Wheatstons Rridee snd
Bapsrixs, | were from oOBF
' ts measured i
IQG{I!I‘:I' “mrk and tanked from 50 to
7 hms, o ”
'52"??3 um?m accurate unit was (:'0}’ ‘7: :f'r‘
rating; the least accurate “,‘.'f. .
rating; the average wag 3.8¢%0.

Yours very truly,
sun Radloe Co.,

1G-MS (Stgned) Jack Grand

Write LYNCH MFG. CO,; Inc,
51 Vesey S5t., New York, M. Y.

for Free Descriptive Folder

554

| meters inte AC. meters,

INTERNATIONAL RADIO
REVIEW

(Continuved from page H27)

presence of a signal, The length of the line
shows the strenpgth of signal,

Tt is of interest to Nervice Men and ex-
perimenters to note that this simple little
cathode-ray tube has many other uses besides
its prime application as a tuning indicator,
1t can he used to align the eirenits of LI
ampliiers 3 for simple wave-form analysis of
A, amplifiers; for high-frequenecy  veltage
measurement  (ag an A voltmeter) and
many other uses that will suggest themselves
to the technical man,

DELAYED A.V.C. WITH A
CRYSTAL

I’ TO this time, the introductlon of A V.C,

to “straight” sets using grid detection has
necegsitated complicated and  costly altera-
tions.

The system shown in Fig, 6 eliminates
this dificulty by the applcation of dry-dise
rectiiers, available in Eurepe for detecting
purposes, The cireuit shown, employs two of
these rectifiers, onc a full-wave unit which
acts as the sccomd-detector, and the other a
half-wave unit as the A V.G,

The AV, rectiticr is simply connected in
the detector bypass circuit and the DGl oat
the output is used, after passing through a
suitable filter, for contrelling the bias appiicd
to the variable-mu tube,

The second-detector of the receiver is re-
placed by a crystal (as explained abover of
the full-wave type to give an equivalent of
double-diode  detection,  'The crystal units
operate on the prineiple of the dry-dise metal
rectitfiers used for converting InC, millinm-
These R, detee-
tors have heen especialty designed for the de-
teetion of high-frequency  currents, though
and have a very small internal capacity,
They are sold in Europe under the trade name
of Westector,

The use of erystals for the purpose of de-
tection and A V.C. in large receivers has the
advantage of reducing the number of tubes
required to give the desired resalts,  How-
ever. as we have pointed eut hetore (Iapro-
Crarr, January 1934, page 418), ordinary
erystals cannot be used, ax the voltages de-
velopedl in sensitive superhets, would burn
the contact and disrupt detection,  Special
rectifiers of the type mentioned are neces-
sary, ‘They cannot be obtained in the U. ¥, at

®
READERS' DEPARTMENT

(Continurd from page H338)

Sw.12 and $w.13 10 make this a resistance
analyzer withont interrapting any other use
of the analyzer. The connections are shown
in Fig, 1. The analyzer can be plogged in,
and all current aud voltage tests made in
the usual manner; or the radio set power
cord may be disconnected and a rvesistance
measurement made from the same plug,

All that is necessary to make the resistanee
measurement ix to turn the A.C.-0-1L0C, switeh
to the off position, conuect a clip to the
set chassis, turn Sw.14 to the It position, and
the L—F. switch to the 1 position; press
push Duttons Nowx, 6 to 13 to measure resisi-
ance from any connection of the tube socket
to the chassis of the set,

In making resistance tests, be sure the set
is disconnected from any source of power.
A 1732-A, fuse is added in the meter cirenit
to protect the meter against any error in
using the tester. Dor instance, making a
voltage test with the clip to chassis and
Sw.14 In the R position, will cause damaye
to the meter, Be sure Sw.14 is In the A po-
sition, and that the clip is disconnected.
when using the analyzer for other tham re-
sistance measurements.

R. T.. Dswsox,
1015 Knight Street,
Lynchburg, Va.

RADIO-CRAFT

CHEAP, EFFECTIVE ADVERTISING

Lditor, Rap10-CRAFT

I am describing helow a form of advertis-
ing which I Lelieve to be ome of the cheapest,
as well as one of the most cffective to fusure
“repeat’ business,

I had a large quantity of business cards on
hand, as well as having an old paper punech
of the viariety used to puneh holes in paper
for use on a c*ring-hoard” (similar to a
clasp-bosirdy, T punched a quantity of the
eards at the end, reinforeed the hole with a
wimmed reinforcement on each side, supplied
it with a string. and Presto! 1 had a fivst
class tag, ‘Total cost 5 cents per 100!

I tie one of these to the cord of each radio
set leaving my  serviee benel, These am
not often torn off, if they are tied up close
to the clhiassis,

Now here is what invarialbly happens whea
something goos “haywire”™ with the radio in
the home (long afier the vegnlar advertisin:
is mislaid and forgotteny ;@ there is usually art
least one curions man in each honsehold who
witl tarn the receiver around te see if the
tubes are all burning,  If not, he usually
brys new tubes, which may or may noet cor-
rect the tronble, it if it dees not, he usu-
ally ealls the tirst radio man he can think
of——and that's where the tag dees its bit,
To my way of thinking, all the radio serviee
advertising in the world dees no good if the
servive is not needed, or ritther 1 should say.
if the owner thinks he doesn’t need serviee,
But when the radio squits,” that's when
advertising about =erdice Is rveally needed,
and Mr, Tag does his stuff just then,

1 also find it comparatively easier to go up
to a stranger and axk him to tiec one of these
tags on his radio than to hand him a card
and tell him 1°d like to service hls *‘radjo”
because the chances that he needs service at
that partienlar time are nil. whereas it is
only human nature to tie any kind of tag to
somcthing. A little understanding of this
human nature is the thing that puts jt
across, A business card is often thrown
away when the dry-cleaner comes around at
cleaning time and the “old man’s” pockets
are emptied!

Harny I, KAGAMASTER,
107 W, Market St
dkron, Ohio,

LATEST IN RADIO

(Continued from page 523)

between 1.1 and L2, in fractions of an inch,
s riven at X.
W.L. Coil Turns X for Wire
Range 11 - L1-1.2 Rize
HE R A 14.in, No, 28 D.S.C,
63 Y i, No, 28 IR,
153 6% 14-in.  No, 28 D.S.C
HRy 0y 14-in.  No. 29
T 103 1h-in.  No, 38
240625 1743, 2533 %-in. No, 3

A List of I'arts is given for those who may
wiant to select individual jtems to complete
an instrument incorporating the cireult of
this most suceessful of 2 tube receivers, which
uses plug-in coils,

List of Parts

One  Mammarlind  variable  condenser, 140
mimnf, ¢
one AF, transformer, & to 1 ratio;

tine
me

tuning dial;

4 wire hattery cable

one Centralah potentiomete

Oune rheostat, 10 to 30 ohms

Three Na-Ald UNX type wafer sockets

Two RCA type 30 tubes:

One Aerovox bypass condenser, .25-mf,, 200
V.:

One twin phone jack:

One Hammarlund antenna equalizing conden-
grer, 100 mmf. ¢

One Lynch resistor,  megs.

Two molded miea condensers, 100 mmf. ;

One IMarrison metal panel, 7195 x 7 ins, high;

One llarrison metal subpanel, 7% x 5 x 2%
ins, deep:

Two knobs;

Four coils or coll forms. or one kit of Har-
rison coils

Misccllaneous hardware, wire, etc,

50,000 ohms |
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Selecting P.A. Equipment
(Cantinued from page H30)

where the <oumd output his to he distributed
over considerihle distinees jp s wiser to use
i horn for that purpose.

The second type of dynamic unit that i
= ol ghe  small-diaplivagm  type,
These units, of conrse, can be =il on horns
only and are ¢ Hent for their purpose of

sound distribution in any civen direcetion. An
Interesting example of their use is oat i
ports, where the =ound has to be enrri out
aeross the field for a distanes of o guarter of

a inile, or me In that ease it is necessary
to contine avitiluble bit of encrzy to a
concentrated dield that the maximum dis-

tance coverage ean bhe obtained,

The madern tendeney jx to use two or more
reprodneers <o that @ wider ranse of fre-
quencies can be obtained,  This will result in
comthinations. of horn and  baflle t¥pe repro-
dneers, which veprodnecrs should he of vital
interest to all sound equipment users,

In the average installation,
noted that the tendeney s

the writer has
fo s ax few re-

producers s pos<ible aml o them at a Jroint
where they are badly overlomled, This re-
sults i poor quality amd =hould he aveided,

If it ix necessary to poush the wpreoducers for
a given covernde, it is wiser to use additional
reproducers well placed, aml work them all at
b Hlde volume,  This will result in better
quality output and longer active life for the
reproducers themselves,

Power Required

While the exception will prove the rule, the
following sratements have worked out very
woell in practios, and shonlit be quite satisfac.
tory for use as a guide in the selection of a
numhber of reproducer units 1o be employed
far satisfactory operation. 1€, to fulilll any
of these requirements, it hecomes nec CSSUTY to

RADIO-CRAFT for MARCH,
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Le,

ROUND THE WORLD

Fred L. Schoenwolf.

Now ANOTHER NAVY MAN
SLECTS

MASTERPIECE 11}

A

CRUISE

U.S.N.C.R. follows examdle of

Admiral Byrd ond

selects MASTERPIECE I for trams-

oceanic work, . . . on 10 to 570 meters.

Interest.

fact that

Lmpor
{req

ACTUAL 10 DAY TRIAL
MONEY BACK GUARANTEE

You are entitled 1o the samie
uallty of radie performanve that
Mdmiral  Byrd Lt, Nchoenwolf,
and athers insist upon. 1 guars
inlee that wy Masterpiece H will
zive sou that kind of pertorm-
anee . . . but I let you In- 1ln-
wle judge,  Either you get what
FOU Want out of my Masterpiece
H or you get sour o

Instantiy. My new b
1ll and gives full technical de-
alls of Masterpioce JI.

overlaad the repraducer cop reproducerss, it is
recommended that an additional reproducer be
usel w0 s to keep the reproducer-working-
level below the poiut at which distortion would
he gruerated by the reprodueers themsolves,
In a room ting 500 persons or less, one
dyunantic reproducer wonld generally be satis-
factory, In rooms s i up to 1000 per.
two  dyamic mlucers shonld  give
‘e sound cove I awditeriums
seiting up to 2,000 |n-u|;|(- three or four dy-
minie reproducers can be arsed very etficiently
with the c-hni« e in favor of the fourth re-
producer for most satisfactory results,

In all ealculations involving the amount of

Power neeessary for a civen operating condi-
tion, the following fizures can hwe naed as a
rongh, It very satisfact check to de-

termine the masimum amount of POWEE Necess
sary,

The referenee level to which the succeeding
fiznres ave based is zero level, or a power of

DoG-milliwatt,  For Weaddsers, allow approxi-
nuttely OHawart per unit, or hotel giest
rommg allow 0dNawatt per speaker,  For of-
fices, averagesize living rooms, =mall recep-
tion rooms, cte, allow abont 15-watf, In
school class vooms, club rooms, Tobbies of
hetels, hospital wavds, card-rooms, large ljv-

ing rooms or libraries. allow abont o
Reoms seating up 1o 00 people, allow ahout
4 watts,  From this peint on it woenld he
wise to uxe move thau one reprodneer and di-
vide the lowd between two units for most sat-
isfactory operation,

Rosms capalhle of seating up to 1,010 peonple
use about G watts, In rooms with a seating
capiaeity of 1,500 persons, or over, use ghont
10 watts,  Thls necessitates the use of at
least two reproduecers: and in instances where
the reoms are very neisy it would be wise to
uxe four reproducers carefully placed to give
the maximum eoverage,

witt,

One should always bear in mind
Iarge room of equal eapacity in cubie f
which there is a low noise level,

that a
feot, in
requires less

1934

““At the completton of cxhausiive analyses for selectivity,
fidellty and other rery impariant characterlstics of radie recelvers of
the leading makes of
to take with me, on a
1. After maklng thls deeldon, |
another Naval offleer,
declded to take Lhe same type receiver on his second Antarctic Expedi-
tion to 'Littie MAinerica’.

It has heen my Intentlon to oblaln a radlo recelver capable of recelving
e intoernmation,
dlo,
phenomena throughont the entire cruise, It
thut [ place my rellanee on a receiver of
when installed in my stateroom abhoard the
it will assure the most consttent possible perfornance

The tests Indleate that yonr MASTERPIEGE 1} should unquestionahly
fultllt iy requirements an b
uvhe of these recelvers.”

h------------------------------s

. (]
SEND COUPON : ]
car
McMURDO SILVER .
Incorporated : Vddres
1735 Belmont Ave. Bty
CHICAGO U.S.A.

Never hefore has a radlo rerelver been the subjert of so much ofticial®
Read what thls well known radie englneer says about it:

senslthlty,

"l wWaye’
*aromud the Wrld?

radin recefvers, I have finally ddeclded
wrulse, the MASTERPIEGE
was iery twueh Impressed by the
Rear-Admiral Rlchard E. Byrd had

fromi bolh iy home and office, by high-
> well us 10 hinvestlgate short wave radin trans
Vils neressary,
num efficieney so that,
8. President Van uren,

therefore attuching hercto my order for

Respectfully,
FIED L. SCHOENWOLF,
Lteutenant (1g.
. 8. Naval (olmnunlullon Reserve.

“------------------—-------------'
tell McMURDD SILVER, INC.
§ 1735 Belmont Ave., Chicago, U.S.A

¢ full techni fntormath on Masterpiece It

power than would he necessary in a room of
ecaqual size whichh was used as n dance ball or
a roller skating rink (for example),

In general, when reproducers are to be used
in the open air, or in places such as ice skat-

Ing rinks, it would be advisable to use the
horn-type speakers, o that the correet sound
coverage can be obtained with the minimum

amonnt of power.  The reprodiucers recomp-
mended for use under the conditions stated in
the tirst part of this section can be of the
dynamic cone type with a suitable baflle for
the hest average operation,

Adequate Coverage

While experience in the seleetion of the re-
quired material for n given installation ¢an-
nat be obtained over night, the above-men-
tioned tiznves will enable the newcomer in the
soundd game to choose equipment that will be
applicable to his peeds,

There is nothing quite so exasperating as to
have a sound system that ix very satisfactory
Insofar asx frequeney response is  concerned,
but Tackine in the necessary power to sarisfae.
tority mhill the conditions imposed upon the
cquipment by the room or space to he eov-
ered by sonnd, Therefore, it iv ahicays adris-
able to sdeet equipmoent achich awill supply
more sound enecryy than actually required for
the sceasion.  The on the safe side and select
cquipment which is capable of Ang yon the
frequeney response that you desire and still
e able to deliver more power upon demnand,
so that the unexpected conditions which often
arise in sound work ean be overcome with
smoothness and efficieney,  (The retation of
watts power to declbel, or “dh* ratings ix
given jn Rapjo-Cuarr— November, 1931, In-
formation Burear.—Tc¢clinical Editor)

The auther will he glad to assist designers

and bullders of sound equipment, who have
individual questions or problems,
*Chlef Engineer. Acratest Products Co.
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NEW! NEW!

MODEL 401
RADIO

A U To TESTER

A Radio City Product

| SERVICEMEN ATTENTION . . .
NEW AUTQO RADIO TESTER

[ ESIGNED espeelally for automotive installation,

testing and servieing, It ls a cotpact, multiple
testing, quaiity instrurient that will never become
obsolete.

The inodel 401 Tester Is eguipned with a triple
range ohmnweter, meisreing all reslstances from % to
2,000,000 ohms,  There are three individoal ranges;
0-3,000 - Ru,000 - 2, po0nn ohms,  Insirument  is
entlrely self-comained requiring no external batteries,
A tapered compensator for hattery voltage glves sruooth
zero adjoastment al all shmmeter ranges.

The four-range volimeler has indlvidaa! rangesz of
0-5, 0-50, 0-250 and 0-750 wolts, The sensitivity of

: the meter §3 1,000 ohms per voft,  Meter i3 of the
D Arsonval type, 3% inches In dlameter.  Accuracy
within 2 percent,

SAFETY is provliled by an automalic seleelor switch
whith instantly conmects 16 1he desired cireult and
range and a1 the same time dlsconnects the meter
from all other cireuits and ranges, thus preventlng
ce and hurn-outs
¢l is flnely ctched and case has a handsome
line flnish.  Insirument 1s complete, reudy to
ntet and portable,
ated test prods. make this the ideal
in work. C“Test prods have detachable
alllgator spring (.-mu»s Overall size of Instrument
vase §s A% 7 x 8% ”

Every radio man needs the 401 modet while installing,
testing or servicing auto radio sets.

NET TO DEALERS $2°

AND SERVICEMEN
Regular List 537 50

Also avallable |n knock-down kit form, complete

with instructions (less batteries and test prods).

NET TO DEALERS 515
Complete

ANO SERVICEMEN
Regular List $27.50
RADIO CITY PRODUCTS CO.

48 W. BROADOWAY Dept. RC NEW YDRK, N.Y.

Complete

A-C-RADIO
TELEVISION

Every Electrical
Subject Covered

Here's wreat news for anybody interested
in Electricity. Latest edition of Applied

l':lv(-tri('n\ hrought right e
FOR to date with every NEW  elee-

trieal subject fully covered. 11
BEGINNERS big Volumes and  all  shipped

and EXPERTS
Over 3000 pages
—hundreds of
jilustrations —-
the most coin~

FREE for examination.

BIG FIELD! Big Demand

of .
,l'tlfwkl‘::;rke\-er B]g qu! Men who understand
publlshed. electricity are urgently
Dynamos, mo-~ necded right now in lhousands of
tors, power Industries.  Autos, sindanc:, ma-
stations, radl- chlne shops—ypractically every indus-
0%, television, try depends on electricity and men
e\;r)[h‘ngellr_ who know this subject make blg
trleal explatned nioney.  Vleasant, fasctnatlng work,

do; learn quickly
Send coupon for
examlnation and

easy to learn and
with hese book
a set for FR
see for yourseif.

clearly so any-
one can un=

derstand them.
A year's consulling membership in the
American Teelnleal Soclety now  given
FREE free to all readers of this famous (,yc]o-
puedla of Klectricity. Many say, *“That’s
worth more than cost of books.”

AMERICAN TECHNICAL SOCIETY
Dept. E-326, Drexel at 58th St., Chicage
—— — — o e e e e s s S e T
AMERICAN TECHNICAL SOCIETY,
Dept, E-326, Drexei at 58th St., Chicago
Send for 10 days’ free use, BRANTY NEW 18 volume set
of Electrical Englneering. In return for mailing this
coupon promptly. semnd absolutely free certificate of mem-
hership In the Amerlean Teehnleal Rocicty entitling me
to {ree consliing privilege for one year, I will pay the
few cents dellvery charges on the books, If T wish [ may
return_them in 10 days and owe you nothing, but {f I
keerr them I wlil send $2.00 after 10 days. then $3.00 a
month until the special sale price of only $29.80 is paid.
Name
Address
City
Employed by ..
Address

rsesas sesecasrancansresnnrnsasnrssanus
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| deerease

DYNATRON
OPERATION

(Continued from page H35H)

V. tap to the grid copnection of the tube, a8
shown in Fig, 2,

This procedure results In applying a greater
voltage to the grid of the tube than is im-
pressed upon the plate,  ‘Thus, as the elec-
trong fly througl space, after they have left
the filament, they strike the surface of the
metal clements with which they come into
contact, with stieh force that other clectrons
are aelually scparated from the surface to
which they previously belonged,  ‘I'he eloe-
trons that are jarred loose are commonly re-
ferred to as “secondary-cmission  electrons,”

Now, suppose we bridge the 90 V. “B” hat-
tery wilh a potentiometer of, s 10.000
ohms resistanee, connceting the plave of the
tule to 1he potentlomeler arm: and 2 5-0-3
seale milliammeter in the plate circuit he-
tween the plate and the potentiometer arm,
as shown in Fig, 3.

There is now a means of varyving the voht-
age impressed upon the plate from zero to
90 V., which is the maximom availahle in
our hookup and which is the valtage applied
te the grid of the tulwe i this test, As the
potentiometer arm ix moved forward from
the zero position, in the direction of the 90
Y. |m.~'hinu it will be noted that  the plate
current inereases at first, with an inerease
in plate voltage, then suddenly the millinm-
meter needle hegins ta drap ek toward zero,
Then it begins ta pick up amd continues to iu.
dicate au increase In plate currest until the
maximom valfage of 40 is impressed upon
the plate.  If the resnlt of what we have
done ds illustrated, graphlieally, on eross-sec-
tivu paper it wilt be found that our curve
(assuming that we wse plate enrrent values
for |verticall ordinates and plate voltage
values for [horizontall abscissas)  indicates
an increase in plate current with an increege
in plate voltage, hint only at first: next a
in plate eurrent accempantes the
centinued  inceease  of plate voltage; and,
finally. the plate current indicates an inerease
in plate current with the continued inerease
in plate valtage s this continnes nntil the
maximumwm available plate voltage is atrained,
The graph of this experiment is shown in
Mg, 4.

That portion of the graph whicl indicates
a drop in plate current with an inerease in
plate voltage is known as the “dynatron,”™ or
“negitive resistance” portion of the charac-
terestic eurve just determined : when a tube
1s Deing operated under conditions which pre-
vail in order tu give rise to this dynatron
charncteristic it is actually functioning under
canditions  very different from those which
commanty prevail iu the more orthodox tube
cireunits.

Reference to the graph indicates that the
dynatran featnre obtains, when the plate volt-
age s lexs than the yrid voltege; as a mat-
ter af fact it has been found that this actlon
prevails when the plate voltage 1s approxi-
plately 404z of the grid voltage,

A study of the facts rofleeted by the graph
discloses the fact that in the beginning, the
plate enrrent inereased with an inerease In
the valtage inpressed npoen the plate, but
only up to a certain point at which it was
found that the secondary emission electrons
were Inereasiug in proportion to the number
of eleetrons moving in the opposite direction.
This was dne to the faet that the impact
against the plate, to Dbegin with, was not
strong enough ta liberate an apprecinble num-
ber of secomlary-emissjion electrons, The in-
crease  In secondary-emission  eleetrons  con-
tinues until the oy crosses the base line,
At this point in our experiment the needie
of the millinmmeter erossed the zero line and
began moving in the opposite direction; this
indicated that the current was now flowing
in the opposite direction from that in which
it had been flowing but a moment before the
zero mark was passed.  Now, for a brief
period of time. our secondary-emission elec-
trons exceed in numhber the “filament” elece
trens, even though we have not stopped in.
creasing the voliage being impressed upon
the plate of the tuhe. This fncrease in the
“negative plate current” (shown dotted) con-

RADIO-CRAFT

tinues for a time, then the negative value be-
gins to decrease, at the lowest point indi-
cated on the graph., This decrease continues
to the point where the curve again crosses
the base line (in its upward movcement) at
which point the milliammeter apain reads
rero current and reverseg in indication of cire
cuit polarity. From this point to the e¢nd of
the characteristic curve, an increase of plate
current accompanies an increase in plate volt-
age: until the maximum value of plate volt-
age Is attained,

The statements made thus far have been
gaid largely with reference to 3 element
tubes: there are other tubes that function
in dynatron circuits and among them are the
4 element screensgrid tubes, such as the types
22, 24 and 32, As a matter of fact these
rgereensgrid tubes, In general, are hetter for
dynatron circuit adaptations than the 3 ele-
ment tubes, ‘Therefore, in the next issue we
will consider eircuits using sereen-grid tubes
and we will employ a type 24 tube in our
experiments.

COMBINATION TUNER
AND P.A. AMPLIFIER

(Contivued from paye 337)
sists cssentinlly of a tuner, a 2 stage phono-
microphone prenmplilier, a parallet push-pull
class A prime power output stage, and a
power stpply proper.
The Superheterodyne Tuner

This superheterodyne tuner shown gche-
mutteally in Fig. 1, has an overall sensitivity
of less than 0.-microvolt per meter, and has
n delayed A VW, with resultant interstage
noise suppression.  ‘Fhis high sensitivity has
been obtained thraugh the nse of the latest
tubes in conjunction with R amd LI, com-
ponents that represent the last word in radio,
The general layont is such that the K1 and
1.1, plate Jeads aud many grid leads are only
about 1 in. in length, while the antenna and
remaining grid wires are totally shielded to
insure absolitely stable performance.

The autenna eoil. L1, is protected agalnst
burnout by two  blocking  condensers 13
and 14, ane an the aerial and one on the
gronnd  side,  This eoil is  ltz.wire-wound
(sve I 30), and deslgned for 10 ke, sta-
tion tnning.  The inpne signals, which may
he ohtained from an aerial but a few feet
in length, or from a piece of scereening, are
fod thrangh L1 inte the first type 78 R.F,
amplifier tube V1, Maximum pgain is ob-
tained from this tuhe with an  jfmpedance
coupling choke and mica coupling condenser,
whichh are all self-contained in the detector
coil shield, L2, ptaced in the grid circuit of

FOR 110V, AC.0R DC

vy

v§s vl

va

G V. PILOT LIGKT
B' 1

FOR 32 V. DC.
V5 vl v2 v3

—

ano, 83 OHMS
(10 WATT)

A

G

VIO - 05
Pl

3 OHMS
WATT)

VI
I'EANSFOQMER

OR.
GENEMOTOR.

ey

L4
T 32v -8- “A-

Fig- 2
The connections of the tube filaments.
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b i | : yOU hire a lawyer for legal advice—a doctor for
i Couping health. Why not rely on the specialized experi-
R . : ence of Electrad for RESISTORS and VYOLUME
| e+~ B - A o I CONTROLS?
| R F DETECTOR. COIL (L2) | 0 " )
— = ——— _—l' Since the birth of radio, the name “ELECTRAD" has
. . L RED. " . stood for QUALITY of design, workmanship and per-
oF 657y ey o2 ey =, BE | i formance.  And Electrad's modorate prices make it
T'=" > "5y __<)'_\ [ - unnecessary for you ever to accept inferior substitute
# = ﬁ vBe / / \ . products. MAIL COUPON FOR NEW FREE CATALOG.
0 6810 = ! 4] ]-\Ij . i I
of 6a7 REO T M——= Gt cT r
B+ s 8Lack 9
[ ot 1 &N N\e o/ ,,-( TRUVOLT — Master RESISTOR I
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]arger wire and open-air cooling.
insures perfect electrical contacts. (3) Sliding clips provide
gd;u'sl{pents ‘(05) exact voltages required. (3) 1.000 volt
insulation. Full-length protective fibre ard.

STANDARD S§IZES. e e ALL

+ C BOTIOM VIEW (2) Double-spiral winding

! OSCILLATOR & T F CoMPOSITE COIL (L3)

Fig. 3
Coil connections followed in the tuner. |
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Replacement
VOLUME CONTROLS

the type GA7 tube. V2. This tube ac¢ts as
first-detector and  electron-couplird oseillator,

and simultaneons=ly ax an amplitier. The cir- Consider these time and labor- @cT“\
cuits evolved for use with these tubes and saving advantages: (1)_ Inter- 0%
employed in this rveceiver include an oscilla- changeable end covers instantly

convertible to use power-switch.
Just snap one out and the other
in without disturbing control con-
nections. (2) Long ALUMINUM
shafts easily cut to desired length.
(3) Only five types reauired to
service 799 standard receiver ‘!
models.

1or a which assures a constant
output over the ratire brondeast band, a con-
dition that ix not nxually obtained by the use
of individual detector and eseillator tubes.
The construction and use of the eorrespond
ing K% eomponents are thereby simplilied,
permitting the oscillmor and 1.I°. indueraneces
to be housed in a common shielded unir. in-

&

’( a
angement | h??
\, AN ;
X _ il

0\5’:‘\

|
|
|
oseillator tube entirely eliminates the farmer [

dieated in Pig. as 1.1V, 1t should be e N\
noted that the nse of rhis elecrran-coupleld RESISTOR :\\\: 2 FREL
SPECIALISTS 2D
ly eritical superheterodyne “eoupling sphynx.”™ Since the el
As the gang condenser has an antomatic os- X d ’
cillator tracking L 'rinnl (C'4) the question of Birth of Radio Test- ELECTRAD, INC. Dopt. RC-3
assembly. wiring and ualisnment of rhe super- Pocket ! ‘
heterodyne eirenit becomes as simple as that | | Vol 175 Yarick St., New York
of an 1LY, tuner. LTI Chieck here for FREE 1934 Catalo
The 6A7 pentagrid-converter tuhe is conpled Control § ] ‘ —

- . 4 e = : » .Chek here for FREI Vest - Pocket
through a 175 ke, prealigned LI, trans- Volume Control Gulde, kel

tormer, LIVT. 1, honsed wtrh the oscillaror |

Guide

coil, into another, type 78, hish-gain LF. Siifle

tnbe. V3. “This tube in turn is transformer- | .

coupled thran=h another 175 keo P irans- | Address

former LIVT. 20 into an 85 duo-diode second. | cit? 3

detector and triode amplitier tube.
The automatie volume control is ohtained e — -
hy eonnecting the filiered arid vetnrns of V1
and Vo te the grid leak and coudenser com-
hination, R12, €20, The values are so chosen
that it tukes ahout 34 -second after a station
ts tuned in for the signils 1o be detectad and
further amplilied. ‘I'his is made poss<ible he-
cause the I1.I°. currents produce a D.C. volt-
npe drop across grid leak 1112, which is im-
pressed upon the grid returns conneeted to it, |
as well as upon the control-grid of the sec-
ond-detector V4.  Ilowever, the grid return |
filter condensers will take a certain amount |
of time to charge up. and only then may the | -
type 85 tube, V4, amplify again. "T'his “time
constant™ depends upon the produet of the
total resistanee in ohms by the toral eapueity
In farads. (Thus, a 1 meg. resistor and a
000001 farad [ mf.] condenser has a time
constant, RC, of 1.000.000 X .000001 1
seconl.} This is. at the sane time, g very
effective way of creating an inlerstage noise
SUppression, as ne interfering signals or alis-
turhing neises of any kind are heard. while |
|
|

The Next Great Industry

AIR CONDITIONING

Like other great enterprises which started small, many opportunities are now opening in the AIR
CONDITIONING Field. It's a business which is only starting—It's growth shortly will parallel
the radio. automotive and electrical field.

The advertisement on the third cover tells you in complete detail about the volume now being
published and which gives you a thorough understanding of the AIR CONDITIONING Servicing
Business. Turn now to this announcement.

PRACTICAL
RADIO ENGINEERING

An opportunity for RADIO
MEN to enlurge their scope
of traiming.

Whether elementary radio
principles or advanced sub-
jeets. sound upplieations or
practical radio engincering, RCA
Institutes is prepared to give you
the iastruction you need.
RESIDENT SCHOOLS NEwW YORIK AND CHICAGO
with modern standard equipment
EXTENSION COURSES FOR HOME STUDY
under consenlent “'no obllgatlon™ plano.
Ilustrated Catalog on lLequest

RCA INSTITUTES, INC.
Dept. RT-3
75 Varick Street, New Yotk
1154 Merchandise Mart, Chicago

> i W aaer Euruks

CATALOG

BARGAINS GALORE FOR
DEALERS — SERVICEMEN — AMATEURS

mportant News for Radio Men:
128 Panes of Imporiant
trformation Regularty $(.09

HANDY
SERVICE
MANUAL

tuning normally from one station to anoLher.
If any one of these hypass condensers is in-
creased in capacity, this time delay may he
Inercased from % of a second up to several
seconds, if desired.

The 4 gang superheterodyne condenser used
with the induetance referred to above, is ob-
tainable with a dinl ealibrated directly in ke

A description of the I.A. section will fol.
low in a subsequent issue of RaDIO-CRAFT,
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Get Into a Line ]
Where There's .| Analyzer&
Action—Every Day— | Resistance
Tester—

And a Payday Every | Latest

- Boss!| Design—
Week—You Be the Boss s 14
Right now while hundreds are| Without
logking for werk wlers thiere] Extra Cost
isn't uny, the radio service field

can use trained men,  With the
proper training wnd the necessary
oyuipinent. you ean enter this field and make a eomfortable
living.  We include with our cirse this pudern set ana
lyzer and trouble shooter withbout any extra charge. Tiils
piece of equipment has jroved fo he a valuable help o
our memmbers. After a brief period of lratning, yYou can
tuke the set snalyzer out on senvice calls and really com-
pete with “old timers.” We show you how lo wire
short-wave receivers—analyze and repair all types of
radio sets—and muny other prafitable jobs ean be yours,
Teaching you this interesting work ks our business and we
have provided ourselves with every facitity to help you
learn quickly yet thoroughly, 1f you possess averuge im-
telligence and the desire to make real progress on yout
ywn merlts, you will be interesied.

ACT NOW-—-MAIL COUPON

Start this very mlnule! Send for full details of our plan
and frce booklet that explains how easlly Sou ¢in now
cash In on radlo quickly. Don't put it off! Write to-
day, SEND NOW!

RADIO TRAINING ASSN. of AMERICA
Dept. RCR-3, 4513 R d Ave.. Ch |
Genllemen: Send me detalls of your Enrollment I'an |
and informatton on how to leatn to make real money
in radio yuick.

Address ...cceeeiccinaiens [ P T )

CIY. veersnnrscsoacaciancssses State.........

GRSt |

—— e e i
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LINE NOISES

will not affect your

AC-DC MIDGET

radios if you equip them with

POWER LINE FILTERETTES

Because its RF circuits are
connectel  diveetly to the power
line withont the tilterimg provided
by a power transformer and its
associated filter circuit, the AC-
DC Midget ralio s especially
siiseeptible 1o noise that  enters
thru the power connection.

To eliminate severe line noise,
uge Tebe Line Filteretie R¥-2;
for less scrious interference, use
Tobe Filterette Junior; if woise
is entering the radio thra the lead-in as well
as thru the power line, use the Tobe Acrial f
Filterizer kit.

Filterette
Junier

Ask your jobber, or write to

TOBE DEUTSCHMANN CORP.
Filterette Division

CANTON MASSACHUSETTS

COAST TD COAST RADID CORP.

aun: W WEST iTek BT HEW TORR. M V

INFORMATION BUREAU

(Continned from page 548)

Coil B—50 to 90 Meters

R, and Detector coils—24 turns No, 24
enamel wire, single-space wound, tapped at
12 turns for hand spread—1 3/16 in. form,
Oscillmor  coil—35  turng No, 24 enamel
wire, single-space wound, tapped at 8 tnrns
for eathode and 42 turns for band spread
1 3716 in. form.

Coil C—26 to 50 Meters

B.F. and Detector coils—10 turns No, 18
enamel  wire, double-space wonund, tapped
at 8 turns for baud spread—1 in, forn,
Oscillator coil—21 rurns No. 24 enamel
wire, double-space wound, tapped at 6 turns
for cathude and 8 turns for band spread

1 in. form,

Coll D—14 to 26 Meters

K.1°. and Detector coils—8 turns No. 18
enatnel wire, double-space wound, tapped
at 2 turns for band spread—1 in. form,
Oscillator ¢0il—11% turns No, 18 enamel
wire, doitble-space wound, tapped at 2 turng
for cathode and 2% turns for band spread

1 in. form,

Coil E—200 to 540 Meters

LI, and detector coils—110 turnsg No, 27
enamel wire, close wound—1 3/16 in, form.
Oscillator coil—110 turns No. 28 enamel
wire, cloge wound, tapped at 30 turns for
cathode—1 3/16 in, form.

A.F. AMPLIFIER FEED-BACK
(246) Mr. C. W, Iverson, Jr, Ogden, Utah,
(Q.)  While operating an amplifier that 1

recently built, T had trouble with feed-back
noise due to the microphone being in the
range of the loudspeaker. 1 would like very
much to eliminate this trouble and still he
allle to have a wmlerophone ecluse to the re-
prodireer,

1 have seen, in severgl advertisements, a
device which claims to prevent this trouble.
Would you please send me a e¢ircuit diagram
o that T may construet a filter to eliminate
this feed-back or advise any other inethod to
climinate the trouble and stitl use the mike
within cloge range of the speaker?

(A In answer to this inquiry we refer
Mr. Iverson to an article which appeared in
A past issue, (Ramo-Crarr, December, HING20
s article, entitled “The Causes and Cures
of Nudio Oscillation,” by L. Yan Der Mel,
covers the subjeet in much more detail than
is possible in a short answer on this Dage,

CRYSTAL RECEIVER QUESTIONS

(2479 Mr. Joseph Lee, Mantla, ', L

¢).1+  With reference to the erystal set an
the Kinks page of the December, 1902 jssne,
and contributed Ly Mr. J. M. Nighswander,
I have several guestions to ask.  What size
and how many plates does the 500 mmf, tun-
ing condenser contain?

(.\.1) The actual mimber of plntes or the
size or shape of the plates is not very impor-
tant, as long as the correet capacity of con-
denser  is  obtained. FEvery manufaeturer
seeiis to ase 1 little different shape for his
camdenser plates. Al we can say is to pro-
enre a well-made condenser having the speci-
fied capacity of 500 mmf, which as you prob-
ably konow Is equivalent to 4H005-mf,

(Q.2)y  What form does the nol-mf, bypass
candenser take.  In other words what does
it look like? 1s it an ordinary fixed condenser
of 001-mf, capneify?

(A2 The [0l-mf. condenser specified ax
a hypass condenser is an ordinary fixed unit,
obtajuable in any radio =store. The fact that
this condenser is specificd as a bypass con-
denser only indicates its use in the eircuit
and does not indicate that a special type of
unit is needed.

TUBE DESIGNATIONS

{(248) Mr, Joxeph Dixon, Denver, Colo.

(Q.) Why are some of the new tubes given
designations which include letters Instead of
the older method whieh uses only two simple
figures? 1t secems to me that the older method
was easier and less difficutt to remember.,

(A)y Many new tubes now bear type num-
hers assigned under the RM.A, system, which
is characterized by the fact that a letter ap-
pears between two digits, The first dipit is
determined by the filament voltage and in the
case of higher voltage tubes, two fixures are

RADIO-CRAFT

required  (as stated in previous issues of
Rapto-Crarrr, Tubes having a tilament volt-
age of 2.0, or less, bear the deslgnation @177
hes in the 2.5 V. group hear the designation
da to 8 VL bear the designation 37
4.0 to 4.5 V. bear the designation 4. and
&0 on. ‘The special arrangement made with
reference to the 2.0 V., gronp wis adopted
only for convenience in retaining the figore 2
for this gronp, A 63 Vo tube bears the desig.
nation G, while a 12,6 ¥V, tube i given the
designation 12,

The finnl digit refers to the number of
usgeful  clements  jn the  tiuabes  whiech  are
bronght ont to external connection®, A Dbrief
outline of the methidd of counting the ele-
mentx is as follows: ftilament or hepter js
connted ax one,  Cathode, control-grid and
plate count as ane each and the suppressor-
grid counts onfy when it iz brought out to
an externil conncection,  In most cases, there.
fore, the digit assigned to a tube will be de-
termined by subtracting one from the number
of external connections, including the cap if
one is used.

The letter used between the numlers is
chosenn arbitrarily in the order in whiclh the
tube is developed : thus, the tirst pentode of a
group would he given the destgnation —A”
while a secand pentede, differing slightly in
characteristies Imt having the smme numher
of elements and filament rating, would be as-
signed the letter "IN An exeeption to this
rule is made in the case of rectifiers, to dis-
tinguish them from the balance of the tubes,
by starting the letter from the other end «f
the alphabet,

An attempt is being made to keep tubes
having similar characteristies and folling in
the 2.5 or 6.2 group ldentical except for the
first digit., A good example of thix adetiun js
<eon in the assignnient «f 207, 64T 2B7 and
G617,
heater ratines,

2B7T and 6B7T.

The 2A7 differs only from the 6A7 in
as is also the case with the

THE PHONOSONE FOR
THE NEAR-DEAF

(Continued from paye 520

pliaced right over the mastoid, the path of the
bone sound comduetion ix a few ineches less—
abent six inehes shorter, or thereahowt s—still,
I have not found a great deal of difference in
reception between the forehead awd the nuis-
toid hone.  Another shing, to wear the in-
strument over the mastoid hone ix uncomfort.
able Dbecause this partienlar unlt is too Dig
amd proves annoying aftor a short time, Sinee
hene is a faicly good sound condnetor, §t has
been found in actual practice that, by step-
ping up the power of the radlo set somewhat,
that the difference hetween wearing the unit
on the forchead or on the mastoid bone is
easily compensated by a little more power,

Naturally, the more nearly deaf the indi-
vidual i<, the more power must be used, In
<ome eases, it may he necossary to use a good
andie amplifior copneeted to the radio set, if
extreme power Is required, it in most eases,
a six- to ten-tnhe set will prove adequate if
the individuial has part of his auditory nerve
left, If the nerve ts dead, the instrument, of
conrse, becomes wseless,

A fow words as te conneeting the unit to
your ralie set (sketelies have heen ineluded
1o show how this can be done, Figs, 1 and 2),
IT the user wishes to have the continnons nse
of the unit. it ean be installed permanently,
as s<hown., A switeh §s used, whieh discon-
nects the dynamie sxpeaker and switchex on
the unit,  Remember that, when the unit s
used in this case, the radio et is =ilent as
fir as others are concerned. hecause nll of the
energy goes to the unit, the dynamie speaker
now being disconnected.  1f the unit is not
desired. all you have to do is throw the
switeh, when the radio =et axain plays nor-
mally.  These instructions are, of conrse,
meant if you have a dynamie speaker, The
other illustratlon shaws the old-type marnetie
speaker, and here the conditions are similar.
The same switch is used, and the magnetic
speaker becomes silent when the unit is used
for the near-deaf.

1 shall be w#lad to hear from those whao
have bujlt the instrument, and would like
to he informed of actual resuits obtalned
with it,
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"'REPLACEMENT"' |

rransroRmMERs [Why National Union Radio Tubes?

well-known xet types uslng types 10 or 0l FREE SHOP EQUIPMENT

power tubes and 81 rectificr and then see how |
the transformer meets the reqguirements of One of the principal objectives of National
Union has heen to supply the serviceman

these sets. J
This listing follows ! with modern shop equipment and data so
(1) 26, 27, §0, 81; that Iie would be in & position to do better
(2) 27, 50, ]1; service work and more of it at a profit.
(%) 27, 27, 50, 81, Testers, analyzers, servitche hmnnual; am}
' e I av . service tools are given with the purchase o
Then ”(l-' ;:;nei ;L()I ng“—;:?m‘{:q; ." fubes: National Union tubes. The wide awake
4) Bento Jetiy GI3 el S dealer realizes the advantage of obtaiming
() 26, C-484, C-686, (C-81, his ecquipment in this way as he has both
In the amplifier and PMA. field there are the guarantee of the manufacturer and the
such combinatious as the following: baeking of National Union,
{6 27, 50, B1; The Scrvice Tool Kit illustrated at the
(7) 16, K1; teft is one of National Union’s newest free
(%) OLA, B0, 81: offers.  Note that with this kit is included
ar oy LV * a patented screw holding screwdriver. It's
M) : ‘_». K1 new! It grips screws and holds them! An
(10} 26, 50, 81 invaluable asset to service experts.
(11 24, DO, K1

(12) 27, 27, 81; Other National Union offers are:

These combinations are called “set types.” Supreme Ro. 333 Analyzer
It is understood, of course, that only the type §‘;’.§;’,}§'§f{,‘;’;‘i‘ﬁ}j";“.“,,'§ (!)I‘?a,‘:,ﬂtl Meter
of tube s econsidered since the total numher Triplett Tube Tester
of tubes may vary from, say, 6 to 10 or 11, Hickok Tuhe Tester
Lot us now conslder Npo, 1—the 2¢, 27, 50

Supreme Model 85 Tube Tester
and %] combination, The type 26 tubes are All offers, subject to withdrawal without

supplled by the 1.5 V, portlon of windlng L NEW! Screw Holding Screw Driver. Note Special notice, Small deposit. What do you
The 27 hy I, the 10 (or 500 by 11T and End of Blade Which Holds Screws nerd?  Get detailsl
the 81 by the 7.5 V. pertion of winding IV,
For No, Z—using 27,75, 3Fs, R1's—the 2,5 V, [P/ e o) e e e e e [ e e,
f'r'" ﬂl“‘ 1?7'-“ lI-‘ -““ll"l"““‘)“.v “'(l‘ _;I. V. section NOTE THESE N. U. POLICIES | National Union Radio Corpotation of N.Y.
vinding 1. The 50's and 81's are con- " T o A i
::m-t‘ml ‘m L\\‘lu-llnus. ll'l :lnd IV iz the same Other outstanding policies which make it vital | 400 Madison Ave., New York City NR.
manner as before, {?r'the alert gervice dealer o tie up with National | Send me details about : ;
Nets using o \ ln-n!er tulm:e offer no spe- mo||: as:ﬁ.;.ice Aids | oo sa st
cial  problem.  The C-484, ¢-10 or C-A84, ', Superior Quality |
C-81 combination is eonnected simitarly to d4. Full profit from 10c higher list price. I
(e 27, 50, 81 combination as explained above; #. Nu cut prices Nume
the one difference is that the -484 tubes oo Sales Aids. {| Eeame
utilize the whole of winding T which dellvers A | strect
SV, The C-10 and =81 are supplicd by '“"”E“da" p’fﬂ': p"\‘;.'bI”:P“ of I !
windings 111 and IV, respectively, If h" eaenen £3) \ilolet I Cliry
C-484°s g el ] i . P
s are used in combination with National Union jobber stocks are complete. | State s o B b A o b RC-3

these latter tobes may recelve their ﬂImuPn!
supply  from cither half of winding 11 or,

P e e vy perion ot 1 i I OTHERS SAY ABOUT NATIONAL UNION TUBES

tions arise,  The greater portion of set types | f My exnell'le;u'e 35 2, senleiemlgn. over qul;o a reﬁv Feacs; ulther Ilmlkes of tulllws !\ccnnd'li)l d‘\Iytrrroﬂt 1sbnol. cut
. L qaey d . - : N 8 14 has definltely settled certain facts concerning radio tubes down by rebeat calls, at no Drof ue (o new tubes, suld
(_“.”' f“'" '\'.1 "l":!lt "lml)l.p ‘ho"k ups No, 8 18 1 have found that seventy-five per cetit of my senice to a cislomer, golng bad after a short Derlod of use.
slightly different, however, gince the 014 alls are due to womn ouUtL of defeetive tubes, This means | Lastly: My profit is greater lhecause of the slightly

lubes require 5 Vo oand ne o V, winding is tliat the sale orl rndl?”mbee\ nonul;u:ml-\ glm;l nelr ‘e;n higher price of National Unlon Tubes.

: s LTI s i T o uf my profits. 3y selling 1onal nion ‘fubes gain

,n|.|.‘|i| (. Reries connection of the 2.5 \'. in several ways, In the first plice 1 ain giving my This makes an ldeal setup for any serviceman whe is In

purtions of windings | to TI, results In 5 V.| Beustomer a tube far superior to any other in long-life, in the business, not onfy for his living, but to bulld up

and everyhody's happy. hum{ree reception, tone and otlir qualities. This I goml @il for the future.—Ralph M. Ingraham, Serviee
Some '.<<-1.~" and Hll‘l]l”ﬁ(‘l‘s cplit the 97w, have proved to my own satisfactlon by comparison with | Manager, (‘het's Service Statlon. Manchester, Conn.

placing some on one tilament winding and RE YOU GETTING THE BENEFIT OF N. U. HELP?

sotwe on o an additional winding,  Two such
whulings are supplied o that the solution | ————
ix ximple, A stwdy of the diagram wih
bring to livht many comhinations not  dis-
ctigsed, such as the use of 6.3V, tuhes (still
ising types 2A7 or 205 as power tubes).

Rame of the olikstyle sets used 99 type u " IV E REAL 0 U'T pu T
tubes in combination with the 10 and X1's.
If there are any of these sets still requiring :1-'Hrd£ I N PUT _ﬂqﬂﬂ'.lﬂ
serviee the Ms wil “fit” nicely on the 3 V. T RA H s FﬂRHE R s

seetion of winding I, Ringle or push-pull
MULTI-TAP OUTPUT

power tuhes were not faken into consideration
since this merely effects the total drain.

The Unlversal primary and the tabped secontdlary. from 2 to
30 ohis in 2 olun steps, makes i1 possible to feed |»ratll-

It is, however, assumed the type 81 tuhes
teo he full-wave with filaments in parallel,

cally any straght of push-pull oulput stage lo any
dynamic speaker.

sinee this is the usual get-np. Thls is not a
Universal—Physically may be moumed on end or side.

criterion for, by nsing only one-hatf of the n :
hizh voltage winding, a half-wave reetifier 1s Slots In base allow wide range of adaptability witheut
o S redrilling panel. Osverall slimenslons: 27 x 23 x

setisfactorily suppHed with power.  Winding Mig, Comers: 1%7 = 4% 1o 1-8/16% or 1%~ X %" to
IV has 15 V., total which takes care of those 1%> lmlisn(-nnhle for Service Engineer’s Emergency
sets with type S1otilaments in serios | and sets Stock.

requiring Wellogez, Cavilon and others of the
oll 15 V. filament tubes.

UNIVERSAL INPUT AUDIO

can efficlently feed any stralght or push-pull audio stage

(Sinee the Cardon types 484 and 583 types No. 1337 hnnlt'Illlhc{ .-\.1:1 or sli:l( "ms | i‘l “lldfl :l«-nxlﬁ aMd mll:"l::;in:::t‘;ng No. 3205

s ’ 4 i 0 ~leally 18 nade pox e through he slotied ¢v n slhde
ar “‘.\t mentioned in llluﬁ".t‘ funciah oSt bracket. nbarvlce Enginvers should always have oné or more In thelr emergency stock,
following data is given. The type 484 h{he Dimenslons ssme as Output ‘Transformer.
is an indireetly-heated general-purpose triode
the 383 is a directly<heated power onlput tri- .-:E-N::::LTRE}:LSFOSB?EL:Png:P---T
ode.  Both types are used in Sparton sets: .s B N AL oy Strect, - H
for example, the maodels 764, 570, 740 and 8 Thicago. 1llinois -
750 chasses, the schematic elrenit of which : Send me. without ohligation, your g
appears on page 5035 of the Officlal Radio Ser- BT . new Rulletin No. 3-C, giving complete
vice Manual, Vol. 1Il.—Technical Editory u([}ll"l‘:-}tf‘\]‘ N:"g’lfam?h :gﬁml':lgy"ge’:,ﬂpum : :'{\Iflc;‘n‘r‘l.;td:’ljlrllri::rﬁ:&r{[::ltyl-I:Ea?u:}r:?ﬁg; '

It has been predicted that the 4 transform- models nrlrz;dklu unr“hlch ’mf can!lm:;edtlra:::! N caused by transformer troubles. :
» < v - oy oSuatn restore OfrIZinal periormance n case -
ers first mentioned will service ‘m% of all ' g e R - oM shos Wo Aol R o0 5 : am B
radio sets now on the market. With the ad- Multitap power, one Muitltsp Output and one Name ...oo.-. HGE000AANGO00A0G i
ditlon of the “new eousin® it is very con- Universal Input transformer. : Address ... IS
servatively estimated that the 5 units can be '
used to properly service 959 of all receiving | 7MY GENERAL TRANSFORMER CORP. : Town. H
sets—npast and present. 504 So. Threop Strest Chleage, Mlinois ann=
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‘I‘ho two Lnud-

RCA VICTOR/| OPERATING NOTES

(Continued from page 54G)

Portable Public RCA-VICTOR R-50, 55

S MENTIONED in a previous article, this

Address System mm!(-l has necexsitated more sor\'ic? calis

for fadiug than for any other condition, a

- cure for which was described by this writer
T.yPe PG 62 B in the May, 1933 issue of Rap10-CnaFr. One
. receiver was encountered, however, where the
iy s Type PG-62-Bcor.anere portable public | faging persisted, although the A.V.C. heater
2Zin.x 16 1-41n. X 11 1-81n. (closed) address system, including the famous | voltade Lad been ent to approximately 1.6 V.,

Clrrylng(‘.ue (open) containing Two Velocity Micropbone, a high grade Class | desbite the most sineere efforts oo the part
Loudspeakers and Cables. B2 y P l'ﬁ’ g 8 das of several Rervice Men; for the fading would
0 watr ampliher and two modern disappear at the snap of the line switeh.

dynamic loudspeakers with extension | The receiver had lween taken to the repair
cords—all self-contained in two carrying | =hoD and placed on “life test™ but the trouble

h could not he located, asx it did not appear,
cases. Operates on 110 volts AC, and is (How often this does happen ) Wlhen it was

22ip. x 151400, x9%in,

T R T designed toreenfor.cespeechand musiC. | returned to the customer's home, it was de-
Caszying Case. opéned. Provision for electrical phonograph in- | cided to make one supreme effort to clear up

put. Type PG-63 is a less expensive model, ”“'\f‘;""‘“”“;'- e LT e T

. . After an honr had elapsed. luckily, the vol-
employ.mg one lcmdspe.al\er and car.bOn nme gradually faded, The analyzer diselosed
type microphone, and is self-contained | o decreasing plite current drawi by the first

o in one carrying case. LI tulie, e to an increasing control-grid

i hins with the plate voltage comparatively tho
Mi ho s, Lt s B -
and Stand Write for descriptive folders same,  Here, ot last was an indiention that

Portable electric phonograph units of | pointedd almost conclusively to a failure in
the ANV, cirenit. The [l.nf, bypass con-

by smgle an_d doubleturn-tablques avail- I denser connected from the AV,CL control-prid

¢ | Centralized Sound Secrion able for either of the above equipments. | 1m0 citthode was dizconnocted with no
results,  The J-mf, condensor bypassing the -

AV, cathode to chissis was also diseon-

RCA ‘JI I R C I CAMDEN, NEW JERSEY nected-—with no surccess,  Iint when the 1,

O nC *"RADIO HEADQUARTERS"” | mf. condenser hypassing the 1. meg. resistor

in the AN contvolsgrid return civenit to

chassis, thoth these eomponents belng loeated

in the power pack) was disconnected, the vol-

nme level junped to pormal, This condenser
i one of Jive in a bloek moanted on the
power pack,  Conneetion is made to the 1.

meg, cirhbon resistor by the bhiue lead emerg-

I HE ing from the block, the other side of the
® vondenser being gronnded to the chassis by
mproved

The cohdenser hecate leaky and the nega-
tive bins impressed on the contral-grid of the
ANV e deereased, This cansed a propor-
tional increase of the voltage in the plate
civenit. which in turn Inereased the control-
grid bins on the LI, and first LI, tubes,
A new comdenser was installed and the job
wax complete,

On this same model, the condition may be
encountered where the rveeciver Is inoperitive
until the A V.C0 tube Is withdrawn from its
socket, Of conrse, this symptom, in addition
te the bigh negative control-grid bias (about
500V Impressed on the RIS and tirst LF.
tuhes. witl loul ane to suspwet the eause to
lie with the AV.CO cirenit, This ix true, but
checking is quite another story and mueh time
may he lost in tracing ont the difficulty. 1t
will he found te lie in an apen 1, meg, car-

with the aid of the new, sensitive

‘‘Baldwin DEAFAID"
Earphone

NATHANIEL BALDWIN LABORATORIES, radio’s old
reliable manufacturers of earphones, have successfully
developed 2 most senzitive instrument, the ‘‘Baldwin
Deafaid” Euarphone, which is highly practical for
hearing devices an most easily used as an ald by
people hard of hearing.

The “Baldwin Deafaid” unit contains a complete in-
strument, including headband and cords, at extremely
moderate cost.  This highly efficient aid-to-hearing

deviee employs the new snw-r-nunlsili\‘l-_Impm\'ml Type hon resistor in the control-grid return circuit
(" phone—that madel which rudio ergineers, air pilota The illustration shows the Improved Type “C* of the AV.C. This rexistor is situated on
and l'll.dl() upcmmr_ﬁlﬁml most sensitive and superior in  ~—the supersensiive plone, The earulione is the the resistor strip umder the power pack,
long-distance receiving. cheart” of any practical hearit aid,  Upon fourth in line. The lack of ANV.C, contral-
this unit depends the quality and q‘ﬂ'u‘mnc; of el Dins lluees <o great wontrol-zrid bi
Complete details, together tith prices on the entire device. The unit in this "Baldwin UL R TR BRI R AR e UL LS L S
the "Baldwin Deafald” unit, are sent upon Deafaid™” device is known the world overn I LESR (0 S GRS S8 UL s i
request.  Write today for complete detaits-—— receiver hecomes inoperative, Fleure 3 clearly
addressing Dept. RC, [ lustrates the AV.C, ¢irenit of this model
Nathaniel Baldwin Laboratori RCA-VICTOR R-73, R-75, R-74
arnaniel baldwin Laborarories | o =13, R=/2y R-14,
3477 SOUTH 23rd SALT LAKE CITY, UTAH R-76, R-77

ADING or the alwapt lowering of volume on

Nexe lels was disenssed by this writ -
THE PERFECTED these models was unnseulg)::'g 1ix writer

in the July and August, issites  of

- | apo-CUrare, and is due o an open-clrenited
121500 M"'E Two TUBE RECEIVER secondary-renin hiypiass condenser ; <ince. this
Simple to build—easy to operate—World-Wide conditlun has many tites heen traced to an
reception range—and extremely inexpensive! $ 15 futermittently open-eireuiting audio coupling
We have sold thousands of these remarkable eondenser of the same type. To obviate fur-

short-wave kits and novices and “old-timers” ther difficutty. when these models are serviced

:ll’i':ei":da.ve marveled at the amazing results for fadlug and the aforementioned grid re-

These kits contain every necessary part to construct the entire turn  hypass units are replaced, the nudio
receiver. The coils, which tune from 15 to 200 meters, are coupling condenser should also he changed.
:u'u:dd onip'oﬁ:'hed bal:’ente 'lorms. TI;; aI:(Lacltive crystal
nished metal chassis and panel comes with all holes necessary
to mount the apparatus and thils, together with complete. de- RCA 80. 82, 86
tailed, clear instruction sheets, greatly simplifies construction. R s
Dry Cell AC Model $4.75 N UNUSTUAL (‘nlll])].l‘lnl was received some
ry Lellor ode . time ago on an ¥\ 80 model receiver.
Two coils 200 to 625 meters $1.25 The customer maintatned that the station

Order now! Send $1.00. Balance COD. Satlsfacﬁon guaranteed. “changed all by itself”  The usual prelimi-

HARRISON RADIO CO 142 L|BERTY . NEw YORK CITY nary queries goon brought to light the actual

cause for complaint. After the receiver had
| heen tuned In, reception would ccase at the
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sliglitest vihration or movement of the cabi-
net, bt by retuning the station selector ahout
40 Kke. lower on the dial, the station could
again be received. When this occurred, other
stations also shifted about 40 ke. on the dial,
WMCA at 570 ke, disappearing out of the
picture entirely.

The very nature of the complaint, at first
thought, would lead one to suspect the oscil-
Jator circuit, but it was onry after a good
deal of checking that the cause was traced.
The oscillator series comlenser was at fault,
If this unit is closely observed, three copper
tabs or plates can be scen to emerge from
each end of the condenser. These plates are
soldered together. Vibration, or perhaps weak
construction of the unit Itself, causes one or
more of the tabs to snap directly at the
polnt wher» it emerges, As the tabs are sol-
dered together at the end, the break of even
one of these tabs or plates will alter the ca-
pacity of the series condenser materially, con-
sidering its position in the circuit, and the
oscillator tuning condenser would track with
just that nuich difference.

When the break dees not oceur directly at
the point where the tabs emerge, with a rea-
sonable degree of care it is possible to solder
the *break™  together, Otherwise, replace-
ment with a 745 mmf. mica condenser Is
pecessary.  This same condition has  been
remedied, in like manner, on *CA models 60,
42, 64, and 67.

PHILCO 19, 89

1HE PHILEGO model 19, 8% is a small 6

tube recciver emploaying a type 75 hi-mu
tube as sccond-deteetor and ANV C. When
tlie complaint and symptom of low response
is observed. although the actiom of the shad-
owgraph {(tuning system) is normal and all
voltages check correctly, the chances are the
trouble is caused by a defective 75 tube. Look |

far a faint purplish glow within the elements, |

The remedy, of course, is replacement of the |
tube.

PHILCO 70

N TIIIS model. with serial number above
R-22.000. a 27 tube is used as a diede de-
tector with the cathode and plate tied to the
chassis.,  Where an ineperative receiver Is
encountered and the diode 27 is all “lit up,”
the probability is that the sccond LF. trans-
former will be found with
ondary short, thus impressing a high posi
tive voltage upon the “grid” (anode) of the
divde tube. This may casily be repaired if
the leads to the L.V, transformer are un-sol-
drred, the bypass block directly under it re-
moved and the transformer lifted out of its
shjeld, It will be noted that one or both
lends of one winding are shorting to the
other under the wax. These leads should he
moved out of the wax compound and a piece
of insulating material wrapped around the
second bobbin with the aid of a rubber band.

PHILCO 14X, 91X

NF OF these models recently furnished

grief to a number of Service Men. The
symptom and complaint in this instance was
a motor-boating hum, a peculiar condition.
All tubes, voltages and components checked
correctly, but the condition still existed and
not a single clue could be found to determine
the cause. After "much hair had been torn.”
It was decided to find a cure instead of the
couse, Itexistors and condensers were shunted
acroxs one circuit and then another. until
finally a 100,000 ohm carhon resistor, con-
nected from the control-grid of the first AF.
37 to chassis, cleared up the motor-hoating
hum. resulting ouly in a slight velume de-
crease and lowering of bass response. It was
soldered into position and a repair was ef-
fected.

PHILCO 71X, 91X, 19X, 14X, 89

NE OF the most common and frequent

complaints on these receivers is an inop-
crative condition at either the low- or high-
frequency end of the dial.  In some cases,
reception is obtained when the dinl is rotated
ane way and none when the dial is turned
back, - In other instances. we may find dead
spots in the middle of the band, where the
rocoiver will be inoperative from 8GO ke. to
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a primary-sec- .

1,300 ke. or 630 ke. to 900 ke, This trouble
is ecaused by the 36 type tube, employed as
combination first-detector and oscillator, go-
ing “flat” (mot oscillating) at certain fre-
quencies or over the entire band and, ordi-
narily, the only solutiom is replaccement.

Where this does pot help, it may be neces-
sary to change the wvalue of the oscillator
cathode hias resistor from 15,000 ohms to
10,000 ohims. The model 91X and 14X already
bave the latter valuc, so the change in this
case should be 7,000 ohms.

On all these models, with the exception of
the 89, a shadowgraph is utilized for the
visual indication of signal resonance, This
compotent is in the "B plus™ cirenit of the
It.F. and 1.F. tules. .\ common trouble Is
the failure or open-circuiting of the sbhadow-
graph, which will result in an inoperative
receiver.

STROMBERG-CARLSON 38, 39, 40,
48, 49, 50, 51

NE OF the most frequent causes for a&n
inoperative receiver in these models is an
open.cirenited or burned-out visual tuning

meter, ‘The meter will burn out or open-cir-
enit if the .3-mf. condenser bypassing the
meter should short-cirenit or become leaky

for, in this way, the full voltage output of
the set will be shunted to ground throngh the
meter. Where the meter is found defective.
this condenser may be found to check O.K.
1n any event, the bypass condenser should be
clipped out of the circnit and a new unit
Pwith a high working voltage installed,
Another eause for an inoperative condition
1s in a short-circuited LI, "B plus” hypass
condenser. If the schematic is closely scrue
tinized, it will be seen that this condenser is
in shunt with the 6 mf, filter condenser in
the power supply. The short-circuited unit
may be removed from the cirewit without
substitution, with no ill effects.

STROMBERG-CARLSON 38
(2nd TYPE)

N TIHS Stromberg-Carlsen model, instead of
a 58 tube used as a demodulator (second-
deteetor) and ANV.C,, and a type 6 tube in
the first AF, two type 535 tubes are em-
ployed. A complaint of tow response is often
received on this model,  Usually the cause
for this trouble will be found to lie wiih the
1. mf. bypass condenser in the demunlulator
plate cirenit; this unit often hecomes leaky
and lowers the plate voltage on the demwdu-
lator tube. The correct potentinl ig approxi-
matelty 100 V., measured Dbetween the plate
terminal and chassis.  If the plate voltage on
this tube should be found to be 15 V. or
more below that given. this condenser should
lie checked and if necessary replaced.

MAUJESTIC 307

ECENTLY one of these models was ser-

viced because of the complaint of low and
distorted reproduction, with the volume con-
trol only effective at the extreme heginuing of
its range. Every component that could pos-
sibly cause this trouble was checked until
finally, the coupling condenser (a 1 mf. unit
coupling the diode output to the G 57 first
A.F. tube) was found leaky, breaking down
under load. It was checked by substituting
another unit. This condenser is connected
from the dlode input-transformer secondary
(center tap) return to one end of the vol-
ume control.

A cause for poor tone and low response has
often been found to be caused by the ¢ H8
tube which is employed as a phase reverser
for the push-pull resistance-coupled stare.

KOLSTER 70, 75, 80, 90

ADING on these models is wetl-known and

frequent.  Whenever the volume control is
set for the desired volume level, reception will
fade right out. 'Thix can be repeated several
tlmes with the same symptoms until the vol-
ume control has recached the limit of its
range. 1o every case, the condition has been
overcome by changing the A.V.C. 24\ tube
with a “new type” tube, Interchanging the
AN.C. tube with one of the other 24A tubes
will sometimes clear up the condition, but it
is advisable to replace with a dome-top 24A.
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WeEsTON VOoLT-OHMMETER Model 663

ADIO MEN who select their test
R equipment with a view toward per-
manency invariably select Weston In-
struments. They know from experience
that the name these instruments bear
is an assurance of day-in and day-out
dependability; also, that they have
been designed with the lowest pos-
sible obsolescence factor.

The Weston Model 663 Volt-Olm.
meter represents a lifetime investment.
Indicating in fundamental units, and
with a wide selection of ranges, it
always will be up-to-date despite cir-
cuit changes. It is furnished in an
individual case, or can be included in
the Weston combination Kit with other
instruments for all types of radio
testing. The coupon will bring you
complete information on 663 and other
Weston Instruments. Fill in and mail
today... Weston Electrical Instrument
Corporation, 599 Frelinghuysen Ave.,
Newark, New Jersey.

\adio [rstruments

:---I........I----I-I----I---------.--‘

.
: Weston Electrical Instrument Corparation .
u 599 Frelinghuysen Ave., Newark, N, J, H
. Send Bulletin on Weslon Radio Instruments. g
: .
' Nome— AR P PR S .
" ]
. .
: Address S S :
. ’
. .
V' City and State. .
lunseseesuswevrarrrmewo= XY se ey



is not what you

Your Future in Radio

Dream O{

. . . but what you Work for

We're not

-thoroughly

J FREE \

j()bs “This

“incurable optimists’” bLecause we realize that
there are  pood-paying,
trained rudio wman | .
ouly by effort and knowledye is it possible to attain these
institute

Td‘és;“ggg_ for radio’s better opporiunites. {
New 40-Page TECHNICAL TRAINING INSURES A FUTURE
Hlustrated CREI iz no “Diploma Mill™ . we are proud of our
Booklet, coursea amd our reputable standing in 1he profession.  Our
WRITE graduates  are cmplo\ed aud  respected  throughout the

\ TODAY! f industty.  Our courses in Pructical Radio Engineerimg can |
be studied by mail, residence instruction, or both. We

invite your inquiries.
Commercial . . . Aviation , , . Shipping , . . Television , , .

Paolie
Public Address .

Caplfol Radio Engineering Institute
14th and Park Road, N.W,
WASHINGTON, D.C.

Dept. RC-3

responsible positions awaiting the
- for we DO know that

was founded 1o train ambitious men |

e
.. Sales aml Serviee

The only independent manufacturer of complete
outfits from

THE MICROPHONE TO THE HORN

A fewof the items we manufaeture are as follows:

Carbon, Condenser and Velocity Microphones;
Microphone Stands: Mixers: Pre-Amplifiers: Am-
plifiers, Hi-Gain, etc.; Portable OQutfits; Matching
Transformers; Fieid Coils and Chokes; Power
Transfermers; Field Exciters; Rectifying Units and
Voltage Regulators

- M4

MICROPHONE
2 . Button, Heavy
Duty, Chromium
Plated Microphones,
similar in appear-
ance and Perform-
ance to Mikes list-
ing at $25.00,
Money refunded if
not satisfactory.

e $4.95

PRICE

291 EAST 137th STREET

PURBLIC ADDRESS

The Money Making Proposition For 19:34

Send 2¢ stamp for our new 1934 Catalogue

RADIO AND AMPLIFIER LABORATORIES

| netuating

3 1/2 WATT TH-GAIN AMPLIFIER

Uses 1-57. 1-2A5, and 1-5Z3 Tube. 85 d.b. gain.
Power Consumption 35 watts, 115 V., 60 Cycles.

MR $9.80

PRICE

NEW YORK, N. Y.

| o
| ented under the phono. panel near the volume

STEWART-WARNER

FACTORY CO-OPERATION
FOR SERVICE MEN

Service meetings will be held all over the
country by special factory radio field engi-
necrs.  Complete diagram talk on new as
well as old Stewart.Warner c¢ircuits will show
you the easy way to service Stewart Warner
radio sets. Service manuals on atl new Home
and Auto Sets will be given free.

For time and place of meecting, write
Service Department
STEWART-WARNER CORP.
1826 Diversey Parkway e« - Chicago

(I'ut.

I'end. Developed by MILES)

A  microphone which plugs into the l:ght
socket and which reproduces speech and music
in your own radio from any place in building
without wires. Clear, powerful, instantaneous
reception at your disposal—anytime, anywhere.
Detuils on request.

MILES SOCKET MIKE CO.
Dept. RC
244 WEST 23¢d ST. NEW YORK, N. Y.

We repair any make microphone—
qrick delivery.
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SPARTON 18

FREQUENT cause for complaint on the

Sparten model 18 is intermittent recep-
uon, where volume will decrease abruntly to
a lower level and in some cases. almost en-
tirely fade out. In practically every instance,
this trouble has been traced to the compon-
ents mounted upou the terminal strip located
bepeath the first AM. and AV.C, sockets.
The spnce Letween these parts and the side
of the chaxsix is very small, and upon vibra-

tion, the condensers and resisiors mounntenl
upon the strip xhort to one another. ‘The
surest aml quickest method of loeating or

determining the offending members is 10 press
the insnlated terminal sirip in feveral places
in an effort to duplicate the effect of inter-
mirtent  reception or  decrease in volume.
Sometimes, pulling upon the wires and con-
neetions will digclose the source. The remedy
ubyiously s simple. once the two shorting
pirs or loose connections are found,
However, more often than not, the trouble
will be found to lie with tlhie supposedly sol-
dered connections to the wire-wound resistors

upon the strip. These resixtors have metal
ends, with holes through which the wires
pass. An insulated pick or tiber screwdriver

is ideal for work of this nature.

SPARTON 30

HIE Sparton model 0 receiver is an auto-

matie phono-radio combination. One of the
most common troubles with these automatic
phono, mechnnizms is their failure to adjnst
themselves for 10 or 12 in. record operation.

This ix most olten caused by the indientor
switeh loeated under the nickel-plated com-
partment «n the Kick-off arm. Should this
indicator switeh fail to make contact. thus
the solenoid which operates (he
miechanism  for the changeover. the pickup
will lower into the pozition for playiug 10 in.
records only. ‘I'he Kiek-off arm and eompart.
ment may be lifted by removing the nut hold-

ing it in place =o that free aceess may he had
ro the switeh, The contacts may he worn or
dirty, In orher cases, the faiinre may bhe

eansed by the shifting of 1he solenoid throwgh
whith the plungzer operating the changeover
mechanism, passes. AN that is necessury is
adjust the position of the solenoid (lo-

centrel) so that
and out freely.
sion of the plunger

the plunver arm works in
At this point check the ten-
arm-spring which returns

the plunger 1o the 12 in. reeord operation
pusition.

Another source of anneyanee with this
phone, mehanism is the “hlowing™ of the re-
ceiver fuse every time rhe Kick-off arm stares
ite cycle of operation,  This  condition is
caused Dby rhe indicator switelh under the
kick-off eompartment shorting to the shaft
18 the rollvr mechanism bheging to lower, or
the terminals of the switeh shorting to the

side of the compartment covering the switeh,
The remedy for this diticulty is to line rhe
inside of the cover with Seme insulating ma-
terial such as empire cloth or to wrap a
Iayer of tape around the shaft in such a
way that it will not interfere with the opera-
tion of the roller mechanism.

ZENITH 230, 240, 245

FREQUENT canse for complaint on the
Zenith models 280, 240 and 245 is oS-
cillation. moter-boating and a =light amount
of hum  (which somerimes i8 ore than
slight).  This comdition may he traced to a
defective  dryeelectrolytic  lilter  condenser.

These condenxers lose their effective eapacity
and the only remedy is replacement.

ZENITH 410, 411, 420, 430, 440

UM on these maodelz is also caused hy

bidl eleetrolytie tilter condeusers.  One of
the eauses for an inoperative receiver is an
open shadowgraph.  When the condition is
met where the receiver is inoperative until
the type 57 AV.C. tube is withdrawn from
its socket. the cause is often a bad 57.

ZENITH 750

model 750 is & small G tube
Where an inoperative re-
with an  additional

HE ZENITH
superheterodyne.
ceiver is cncountered,
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MODERNIZE
Your Analyzer

Why be handleapped with an anclent analyzer when [N
twe hours you ¢an easlly modernize it with one of thess
kits and a pair of composite socketsl Dirsctione and
diagrams included with all cutfits

S FEET 8 WIRE CABLE

8 - PRONG
SURE GR®
PLUG

BI-COLOR RING
~INSTANTLY LOCATES
LARGE PRONGS

LOCKING
STUD —> P
19208+
FITSALL 0
SOCKETS I |

97403 A 975DSA  976DSA  977DsA

907WLCAP Rmall 7 prong Lateh Lock Analyzer
I’lug, 8-wire Cable, Plug and Socket as shown l.llg

above ... ... ..iiieaiieiaeean ciserees 860
9740SA T.ateh 7 to 4 trong Adapter . 1.23
9750SA  Latch 7 to & prong Adalder o 1.25%
976DSA Latih 7 tn § prong Adapter . 1.23
9770SA Latch 7 w 7 prong large Adapter .... (.23

Here Is the eet for thowe who
want the flowest possible cost.
Does not have means for locking
the adapters to the plug but 1a
servireable In _every way, the
wired adapters having the neeces-
saty small bage for BOtuink
shielded sockets. C. Q. wud
supplied.
977P 7-prong Plain-Typs List
Analyzer Plug ......... 40
974W 7 to 4-prong Wired .

.65

S-prong Wired
6-prong Wircd
AdAPLOE oioevevrinnrnnss B3
9TTWA 7 to 7A - prong
Adapter .ce.viivarienne 53
977P KIT Complete a3
SHOWI +e.ussesisesenss $0.60
NEW ITEMS List
$.101t,
90 ea.
>0 o
.50 ea.
50 ea
50 ea.
+35 ea,

977 va

1

D

477 7-TA-lote Comp,
457 6-7-Hole Comp, Socket.
567 5-6-7A-Hole Comp Skt.
988S ¥-prong I'lug {see aboic}
4388 8-hole Socket {(see above)
96 A to sm. 7 Latch

1.25 ea.

ng 2.50 ea.
0 5 3 cviesee. 100 Rl
UX.50 5Su-Watt to
LEE veevniaserernarreior: 3,50 08
§0.7AS Sm. T to S¢-Watt
Adanter
1046, 105
Ttubber Handle Plugs .....
loil*it. 105Kk, 106FR  and
107FRA  Hubber  IHandie
'onneciors c.oa.aes eermeres
950 XYLA 120-in-1 Adapter 6.
950TR Transformer Adupter. 6.00

50 ea.

A0 .
.00

50-7AS
NEW TWO-PIECE MOLDED CONNECTORS

97FA

Neat molded cap serews over socket con-
nector, corering and insulating connec-
tions. Very useful for cable extensions,

test bench work, ete. List

& 94F 1-Contact Connector ...... -40c

il 85F 5-Contact Connertor e..e.. 40

)l 96F  G-Contuct Connector o..... A40c

97F 7-Contucl Conwetor ...... 40¢
97FA =, 7-Conmtaet  Connector

(sIOWN) eevvocecnnion.s 40¢

HERE'S THE DATA YOU WANT
Send two e stamps for new Book-
fet showlng iltustrated tube socket
connections of 268 different tubes,
data and diagrams on rewiring any
obsolete set analyzer or tube checker
and information on using the new
tubss in place of ofd types. In-
clude eatalog pages of all kinds of
sorkelz, speaker plugs, eouneetors,
W aml unwournd il forns,
eoll wimilng data, 3-W reeeiver
references, etc.

Servieemen’s Dlseount .............. sressses. 35%
On orders amountind to $10.00 List........... 40%

ALDEN PRODUCTS CoO.

Dept. R-3, 715 Center Bt.
BROCKTON, MASS,

A CORRECTION IN TIHE
advertisement  which
appeared in February
issue.  Prices llsted
for READRITE No.
7Le 1-Purpose
Tester were $15 net
t’? dealer and $25 st

$27.50 respectively.

READRITE METER WORKS BLUFFTON. OHIO

RADIO-CRAFT for MARCH,

DAL

CONDENSER
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s
'.fxx SHAFT
b 'BEARING

PINION

/

"OLE O QEPLACE BEARING
FLANGE IN UPPER. PART
“\ ' OF WOLE AND
BRACKET 30L0ER

Ae

Fig. 4
Rejuvenating a Jackson-Bell Dial.

symptom of an 1.1, 68 tube whose grids glow
red hot, the trouble can be triced to o short-
ed LIV trapsformer, As in the casxe¢ men-
tioned for the I'hileo 70, the *‘short” is due
to the leads of one winding shorting to the
outer side of the other winding, Thexe leads
should be carefully insulated to effect a
repair.

ZENITH 91, 92

HIS MODEL has been the cause of two

unique complaints. In one instance, the
receiver will be found inoperative, until the
AV.C. 24 type tubc is withdrawn from its
socket. Another complaint consists of the
condition of distortion upon resonance which
will elear up only when the station selector
is slightly detuned. Both complaints are due
to the A.V.(C. cathode voltage divider, which
will be found open-cireuited in ome case and
changed value in the otber. The section con-
pnected from screen-grid to cathode is usually
at fauit, and should be 15,000 ohms.

JACKSON-BELL

WAS catled to serviece a Jackson-I3ell mid-

pet radio.  Inspection of the set showed
that the teeth of the gears in the dial as-
sembly were not meshing well.  The teeth
were not badly worn or stripped; but there
wis no way to adjust the centers closer to-
gether.  T'he bearing of the knob-shaft was
pressed into the metal bracket through which
the condenser shaft passed (thus giving a
fixed distance between the shafts, as shown
in Fig, 40).  Rinee it would have bheen dithi-
cult to replace the dial assembly without con-
siderable delay 1 decided to repair the dial
myself.

The pressed flange holding the bearing to
the Dbracket wax filed off and the Dearing
hammered out (taking care not to damage
it). A round file wasx next used to elongate
the bearing hole in the bracket, as shown i
Fig. 413, When the hole was cut out about
1/524in., the bearing was replaced, aligned.
and soldercd into its new poxition, closer to
the condenser shaft,  When the dial was as-
sembled again the teeth of the mears were in
perfeet mesh.

This same method can be used to repair
some types of friction-drive dials, when they
become worn.

AvupreerT W, FRIEND,
a16 Forest Ave,,
Morgantown, W. Va.

[
NEW LITERATURE

N interesting booklet has just been re-

Ieaxed by Whulesale Radio Nerviee Co..
Ine., of New Yark City, entitled “lHow to
Make Maney on l'utdic Address.”  Those con-
templating entering this field will find in-
valnable data in this book dealing with sales
and installation short cuts.

The WikELEss WorLD—an English peri-
odical and published by 1liffe and Sons Lim-
ited, Dorset House, Stamford Street. Londor.
Ingland—is printing a diary for 1934 which
contains considerable reference data on radio
theory and circuits, It is in convenient
pocket form ; and information concerning how
to obtain this diary may Le oltained by writ-
ing direct to the publishers.

1934

— building, testing
and repairing all kinds
of radio receivers!

RUCTIAL

THE three volumes of this library cover the entire
field of lmilding, repairing and “troulide-shoot-
ing”* on modermn radio receivers. The Library is
up-to-the-minute in every respect and is based on
the very latest developments in the design and
manufacture of cquipment, The rapidly-growing
interest in short-wave and television reception is
thoroughly covered in a complete section which
deals with the construction of thie type of
apparatug.

Radio
Construction
Library

INCLUDING SHORT-WAVE AND
TELEVISION RECEIVERS
AND AUTO RADIO

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extenslon, Massachusetts
Department of Education

Faculty,

Thres Volumes—1087 Pages, 6x9
605 I1llustrations

VOLUME |: presents the fundamental principles of radle
so clearly and sinply that znyone of avetako training
wlll be able to read, understand and apply them. 1t gives
actual worklng drawings and lists of materials for the
construction of many typleal sets.

VOLUME 11: Newly revised edition, fully discusses all of
the elementury prinelples of radio constructlon and ryebair.
An explanatinn of the necessary steps for **troyble-ghool.-
ing.”” repairing, semicing and constructing radio sets
surressfully. Dractical data s alse glven on autu radlo,
midget sets. radlo-neise meters, automatic solume, tone
and static cohtrol, ete. This volume includes complete
insitructions for the vonstructiun and operation of short-
waro and television receivers.

VOLUME It1: covers the e<sential principles underlying
the operation of sacuum lubes in as non-technical a nian-
ner as is consistent with accyracy. It discusses the con-
struction, actlon, reactivation, testing ond use of vacuum
tubes; and an Increasing section 1s devoted to remote control
of Industrial processes; and precision measurcments.

EXAMINE these books for 10 days FREE
Tils Tdbrary 15 not only a thorough heme-study course.
but a handy means of reference for the mere exberienced
radlo experlmenter. repair man, and radio shop-owner.
To these men. as well as to those who desire to advance
in the radio profession, this offer of a3 10 days’ Free
Examinatlon s made.

Simply ¢lip, fill in, and mail this couPon

foe ——— —] MeGRAW-HILL seeemmmm
FREE EXAMINATION CDUPON

MeGRAW-HILL BDOK COMPANY, INC.,

330 W. 42nd St., New York,

Gentlemen:—Send me the new RADIO CONSTRUC-
TION LIBRARY, all charges prepaid, for 10 days’
Freo Examination, If satisfactory | will send $1.50
In 10 days. and $2.00 a month until $7.50 has been
pald. If rot wanted I will return the books.

|

|

|

|

I N

I Name

| Home Address
City and State .

|| Position

I Name of Unmpany..

l

weatesatassecionn seee. . RC-3-3¢
(WRITE PLAINLY AND FILL ALL LINES)

| R ——
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Start RIGHT !

Service Man! Dealers! Start the Auto-Radlo soasoni
rleht.  We now offer 1he most adianced six-tubo
bowerful subcrheleradyne Auto Radie on the market,
(Hundreds of satisfied users,)

OUTSTANDING FEATURES S
1/6A7 1/41 1/75 2/78 1/84 Tubes
Autmmatle solime control=-Interstatlon nolse suppres-
sion— Genuine Superhet. cifcuit—New Pemagrid con-
verter tube—8 tube performance—Iluminated sernier
acronlane dial—1ower ok swlteh—Diynalic sheaker
—Only 2 wires to connect—Installed in a Jifty—190 to
O30 meters—onerales on any type aerial—irains only
4 amperes—8ize 3% x 6% x 14" nigh— Rugged —
Powerfnl—Nelective.  Complete in one unit—Guaran-
teed for one year—sold with gennine I.C.A. tubes,
dymunie speaker, acioplane (ial, all ready to operate,
Tumediate derlveries., Regular L1t PPrice $32.00
SPECIAL PRICE TO DEALERS &3 ® L Ty
AND SERVICEMEN ... ....... “’37"",

Spark plug suppressors kit complete. .......... §1.50

AIR CELL SUPER

The New States Alr Cell superhet. consumes only 20
mils R and .5 amp‘s A Employs 1-1A8, 1-19,

1-30. 1-32, 1-34—RCA licensed—Distant reeeption—
Powyrful—Keonomical—I'or  Farm, Eome or 1loat.
Bize 9% " wide x 8” high x 3%* decp. Comnlete

chassts with tubes, speaker, less batteries.
List P'rice $39.40
SPECIAL PRICE TD DEALERS S J 4D €)=
AND SERVICEMEN ......._... S1D.95
Beautifui Walnut Cabinet ..... 0000090000000 $2.50
Send a stamp iromediately for pamphlet showing
our complete line of AC-DC and All-Wave Recelvers,

STATES RADIO LABS [JIF LIBERTY ST.

RADOLEK CO., 135 Canal Station, Chicago

I am a Dealer {J; Serviceman [J

I operate from Shop or Store {J; Home (J
I own the following Test Equipment ..........
My training and experience is iira
Name
Address
City...

RADOLEK - CHICAGO

NEW! SENSATIOMAL'!

110 VOLTS AC FOR AUTOS

The new AUTONATOR generates 110 Volt A.C. Cur-
rent in motor cars, acroplaties and from 3all types of
engines and motors, dlrect from fan belt. Costs
nothing to operate. No service—no brushes, cotlector
rings, commutator or wire wound armaiure, Ideal
for uperatlng PORTABLE Sound Edulpment, A.C.
Radio Sets, Neon =signs, FElectrle Lights, Search-
Urhts. Send for comblete detalls.

AUTONATOR LABORATORIES. tNC. .
8440 South Chi¢ago Avenue Chicago, lllinois

LOST AND FOUND

WE Just Lotated Severa! Dozen Pairs of the
ORIGINAL NATHANIEL BALDWIN
MICA HEAD-PHONES
Do not confuse these super-semsitlve Dhones with the
metsl dlaphragm loud speaker units palred up and sold
as headphones.

Limited Guantity— ga mr -

While they  last .‘,S.p.ll.p a palr

Sensitive Relays—I| M.A. !c:r photocells, ete. $3.753
BLAN, The Radio Man, Inc.

1778 Groenwith Stroet New York, N, V.
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SERVICING THE
"TALKIES"

(Continued from page 539)

3. Although every projection room carries
a limited stock of tubes and other spares,
spircial condensers, resistors and so on are
not commonly included in such reserves, aml
the projectionist necessarily has less experi-
ence than the radio mac in wiring resistors
or eondensers in o series-parallel to secure a
desired value or using a transformer winding
as a temporary choke, ‘I'he radio man can
often help a highily competent projectionist
to make a bhaywire temporary repair to re-
store the show until sueh times as it is pos-
sible to «lo a proper and permanent job, be-
canse the vadio Seevice Muau dees things of
that sort every dday. bot the most comperent
prigectionist, seldom,

4. The radio man’s own stock of spare parts
will almost always =erve to ¢ffeet an emerg-
ehey repair when the projectionist might net
have equipment on haml to make one, and
very frequently will serve satisfactorily for
permanent replacement,

To the oveasional projectionist—-there are
still some—whe ix in fact incapable of re-
pairing  serious  tvouble in an amplitier in
any lemzth of the time, the radio man will of
conrse he of even greater value.

Ilowever, if the radio man can he of help
to the prajectionist, the latter will also be
of lielp to the radio man,  He will know the
layout and wiring of his own projection room,
amd bhe will commonly know sound equip-
ment, and his own especially, more intimately
than the radio man can hope to. Je will
know its past troubles and what was done to
heal then, and which parts are likeliest to
he at fault when anything goes wrong agaiao.
The projectiomist amd the radio technician,
each strongest where the other happens to
be wenkest, make a powerful team when they
cooperate harmoniously.,

The one thing that is certain to prevent
any possibility of sach cooperation is any
assuniption on the part of the radio man that
he is an cessentlal instead of an aid. He
can be a powerful aid,  Unless the projecs
tionist ix entirely incompetent he cannot bo
essentinl: the majority of the country’s the-
atres get along today without outside help
of any Kkimd.

The Projectionist as Purchasing Agent

The radio man has one important advan-
tage the average projectionist misses. in fa-
miliarity with obscurer forms of electricat
equipment.  The typical projectionist will
logically know less than his radio neighbor
about voltage control devices, electrolytiv cun-
densers,  battery-replacing rvectitiers, or the
cheapness and availability of A, amplifiers
for emergeney purposes.  The radio dealer
can help the projectionist with good advice
on these and similar matters, and in return
for his trouble quite possibly supply the the-
atre with such equipment,

The radio man should know more ahout
tibes than the average projectionist, The
latter ix accustomed to reading plate current.
and his amplifiers are commonly  equipped
with dynamic tnbe tests. and often compara-
tively small information about market prices
of tubes of various types or makes.

What is true of tubes is even more true of
other parts used in a sound system, with
which the projectionlst bas even less fre-
quent  contact—resistors, condensers,  trans-
formers, imdactinees, potentiomoeters and so
on. "Testing such parts js something the aver-
age projectionist does only once in a while
tif thend and he is not likely to konow meh
ahout current market pricos for them, or
where to get them in a hur-y, Morcover, he
has other matters to orenpy his atiention. in.
cluding arc carbons, lenses, screens, and pnt-
ting on a good show,

Electrica! Companies’ Repair and Sales

A minorlty of the country’s theatres oper-
ate umler service contracts with the elec-
trical company that manufactured their sound
equlpment.  What this means to the radio
man is, that in the case of these theatres,
he must expect to be compensated for any
services be may render only in the form of

RADIO-CRAFT

Something NEW Again
In Condensers!

CONCOURSE <PEEWEE”
PAPER TUBULARS

e Smallest Ever Made
o Different Construaction
e Far Superior

An extensive line of Dry Electrolytic
Condensers for replacements in
A.C.-D.C. sets is now available.

Write for free catalogue

Concourse Condenser Co.
389-409 Wales Ave. New York City

uaL

MAN .

RMD SOUND SYSTCM TREATI 7
THE ONLY BOOK AVAILABLE OF ITS KIND !
A Vital Necessity to Everyons Cone
nected in Any Way With Sound Systems
«Publi¢c Address Waork—or Amplifiers.
Filled froin cover to cover with real
“meal’ —no theories that are ower youg
head—but  full of practical ‘“dope’'—
adequately illustrated, simply and cleafs
1y explained. N« only tells you WHY
but shows You LIOW to eorrecily Ins
stall, test, operate, and malntain P A,
Systems.  Written for Licginners, Deals
ers. Servicemen and Sound Engineers.

RAFIT-AMPF P IMNG CO
123-0 WERT IT* & YORS CITY

UBLISH
= HL W

UNIVERSAL

2-Button $15.00
Handi-Mike Laat

Maximum volume., minimum hlss,
selentifically damped.

Truly na-
No delicate parts to
be damaged. For announcing.
transmlitin€ or home TFecording
New catalog covers twelve models
from $5.00 up.
UNIVERSAL MICROPHONE
COMPANY, Lud.
424 Warren Lano
Inglewoed, Calif.

tural tone.

U.SA,

METAL-WORKING

LATHE

I'recizlon equlpment for
the small shop. New de-
signs and manufacturing
hrocesses niake this amazing bargain
nossitrle. Camplete metal worklng lathe
with compound slide-rest, coubition
face-plate and indenendent thuck and
tail center, 6” swlng; 21" lengd., 2%
pounds.  2end $1.00 balance plus postage C,0.D, Lathe
for wood-turning alone. Attachments  for milling,
grinding, sanding. saw-table. ete.. avallalde at low prices.
Order from ad at once and have a comblele machine shop.
AMERICAN MACHINE & TOOL CO., Dept. )-8
200 Broadway New York

STUDY UP ON
THEATRE

World-Famous 3 Volume,
“servlelng Projection™  and  'SImpllified  Ner-
vleing of Sound tompinent.”  Original Value,
$15.00, Set of 3, §2.95; Individually $1.19 each.

World’s Largest Theatre Supply House

S. O. S. CORPORATION

1600 BROADWAY NEW YDRK. N. Y.

BACK ISSUES OF RADIO-CRAFT

which you might need to complete your files,
can still be had at the price of 25¢ per copy.
Send us your requirements, together with your
remittance in check or money order.

RADIO-CRAFT

96-98 PARK PLACE NEW YORK, N. Y.

Sound Devices

“Sound Projection.*
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orders for materials, since the theatre is|
alrcady paxing a direct serviee eharge, e |
c¢an, Devertheless, render scervices of  great
value.

The chief service he can offer to such the-
atres in the matter of repairs lies in the ad-
vantpge of hix availability. 1le is in town.
or c¢lose to it. Ile is not a long distnn--«-l
away, looking for a train or road to get him
to that town in a hurry. His stock of emerg-
eney parts is within his reach, he doex not
have to wire to some distant point to get a
Hittle gadget needed to keep the show going.
Not but that those companies render remark-
ably good service—they do-——-hut the locai
Service Man still retains distinet and highly
valuable advantages,

In respect to sapplies. he has the great ad-
vantage of being able to recommend any sup-
plies, including those the cleetrical company
fo question do-s not sell; or supplies =imilar
to the ones they do sell, it at lower cost.
In this connection it ix important to note |
that radio is a mass production industry
while sonnd ix Bot and never can be. There-
fore, whenever i rvadio part can be used for
sound purposes, it is necessarily less expen- |
sive—ofton amazingly less expensive—than
the slmilar product of a sound mapufacturer,

Howerver, the majovity of theatres in this
country do naot operdte wnder any apecific ar-
rengement for xerrvice. althmpgh very often
the sound manufaeturer will supply a service
engineer at a charge in the vicinity of $35
pet day or fraction of a day. The advantage
of a competent local radio man. in the case
of sieh theatres-—-which cousfitute the ma-
jority—needs ne further comment,

Phus it would seem that nothing but an
iN-adlvised attompt to “high-pressure”  the
theatre people hefore he hax won their conti- |
dence can prevent the radio man making a
highly profitable connection with the greater
number of theaires operating under either
dispensation,

The Projectionist as a Union Member

Trojectionist unions are numerous and well
organized, and in most cnses affiliated with
the American Pederation of Labor.  Uniens
have rules, and their members must abide by
them.  In some jurisilictions, the projection-
ist is subject to a heavy fine by his union
if he permits a non-union person to perform
any labor In his projection roonk. Wherever
this rule i strictly cuforeed, the radio man
has ne c¢hoice Lut to cooperate with the pro-
jeetion staff in an advisory capacity, even
down to the extreme amd slightly ridiculous
point where he must ask the projectionist to
manipulate a rheostat but not touch it him-
self !

In general, the radio man entering a pro-
jeoetlon room will find it Dboth advisable and
courteous to ask permission before he so
mitch as touches a Dhutton to take a meter
readipg. Persenal acquaintance and confi-
dence, and tactinl bearing on the part of the
visitor, will soon end  small  annoyances,
whether the projection room is under union
operation or not, On the other hand, any
impatient attempt to make free with union
requircments may resnlt in an order from
local headquarters barring the intruder from
every projection Toom in  its Jurisdletion,
U'nion conditions will net be a landicap to
apy radio man who takes the trouble fo
adapt himself to them, but e must take that
trouble.

The radio man will do well to confine his
attention to sound and not try to learn too
much about projection as distinet from sournd.
This attitude on his part wilt protect him
against suspicion that he mwhht he willing
to serve in place of the projectionist in event
of a strike, Ior lahor uunions do not grow
of themsolves, they are ereated out of effort
and sometimes through suffering, and those
who have created this form of protection for
thiemselves, and henetit by it. will Dot expose
it to risk for any consideration of minor
convenience,

With a scruputous attitude of strictest
neutrality in all union matters, and carefut
respect for union rules, the presence or ab-
sence of union conditions will be a matter
of no practical importance to the radio man
—he can deal with a union theatre quite as
readily as with any other.

for
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Let Your Customer Sell Himself!

3 Simple Steps

1 Adjust Line and Select
’ Filament.
2.

Insert Tube and Set
Tube Selector.
3 Press Button and Read
a .
the Verdict!
« o o tube
ONLY 4 SOCKETS ;. tbe
Inserted in wrong socket—Tester cannot
be harmed by incorrect operation.

In addition to its amazing simplicity
and ruggedness, this new lester is pro-
vided with a new neon glow test which
reveals 21 possible combinations of
“shorts” and LEAKAGES up te 90.000
ohms; namely, Cathode-Heater leakages,
G5-CG, Plate-Cathode, CG-Cathode, G3-
Plate, Heater-Plate, G4-Plate, G4-G5,
CG-Heater, G4-CG, G3-G5, Plate-GS,
Cathode-G5, CG-Plate, G3-Heater, G3-
G4, G4-Heater, Cathode-G4, CG-G3,
Cathode-G3, and GS-Heater.

Ordinary testers provide only two or
three short tests and practically no leak-
age tests, The ncon glow lamp is faster
than a meter needle , . . faster than the
heating of the pilot lamp short indicator
of ordinary testers . . . it catches inter-
mittent LEAKAGES and “'shorts” with
the speed of light! Watch others follow
the Leader with neon glow leakage tests.
The new Supreme Model 85 is THE tester
of 1934, at a price that every Service

SUPR

Man can pay! NAME et inrineeiiiarre e inieraannnnns
NOW IN STOCK AT s e

YOUR JOBBERS

GRID-CONTROLLED
"B UNITS

When triode power tnbes are nsed ax recti-
fiers approximately constant DG, voltage can
he obtained by having changeés in the AL, line
voltage control  thelr grid biax. 1w, L.\
Lichards (Cornell Univey states that a 104
ALCL veltage ehahge cianses 0.1« to 0264 tilter
13,C, voltage oitpnt. according to a recent is-
sie of Tne REVIEW OF SCIENTIFIC INsThU-
MENTS,

Cirenit A shows DLC. grid control. Choke
L, 20 bhiy.: R, load resistor; R1, variable.
Tubes VI, V2 ¢45, S00 27430 10, ete), op-
tional; for fixed Ea thelr mn defermines the
output D.C. voltage. TNatio of T2 (3.4:to-1),
12 its see. V. to La,

Circuit I, A.C. grid control. Drop across
R? (in shunt to 874's ¢onnected as at W)
furnishes D.C. biag; A.C. component is the
drop ncross RO (T3 ratio, 3-to-1),

DEALERS’ NET CASH
WHOLESALE PRICE

SEND T

486 Supreme Bldg., Greenwood, Mississippi
GENTLEMEN:

fiew Supfeme Model 85 Tube Tester.
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HI1S COUPON

EME INSTRUMENTS CORPORATION

Nend e, without obtigation, tull informaiion on the

Is Smart To Be
SAFE

UILD with Hammarlund Condensers—

world-renowned for precision work-
manship and efficiency.

There is a Hammarlund model for
every receiving and fransmitting need
— single, dual, double - spaced and
"band-spread” tuning—all so moder-
ately priced there is no excuse for
economizing {?) on ‘'cheap” condensers.

Write Dept. RC-3 for
Complete New 1934 Catalog

HAMMARLUND MFG. CO.

424-438 West 33rd Street New York

' Hﬁ mmariund

PRODUCTS
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Get Your
Copies of the
SIHHURK
TECHNICAL
BULLETIN

The following back issues of the SHURE

are available

TECHNICAL BULLETIN

now at
6 per copy.

Condenser vs. Two-Button Mi.
crophones.

Field Problems in Microphone
Placement. Part 1—Broadcast-
ing.

Field Problems in Microphone
Placement. Part 2—Public Ad-
dress Systems.

Mixing Circuit Design Data.

The Microphone—An Electric
Ear. Noise Measurements—
Binaural Transmission.

Field Problems in Microphone
Placement. Part 3 — Multiple
Microphone Systems, |
Electro - acoustic Measurements
of Microphone Performance.
High-Quality Sound Reproduc-

No. 1
No. 2

No. 3

No.
Neo.

LY

No. 6

No. 7
No. 8

tion — An OQutline of Factors!
Affecting Fidelity. J

The SHURE TECHNICAL BULLETIN
+ + « a3 monthly publication of the Shure
Brothers Company, 215 W. Huron St.,
Chicago, microphone makers . . . contains
AUTHORITATIVE AND USEFUL IN-
FORMATION on microphones, micro-
phone placement, design data on associated
speech-input circuits, new applications of
microphones for industrial and rescarch
purposes, and similar technical phases of
broadcast and sound enginecring.

Copies of the SHURE TECHNICAL
BULLETIN may be had without charge by
broadcasting, public-address and recording
engineers simply by sending in your re.
quest on your company's letterhead.

Subscriptions accepted from amateurs, radio
service men, and others at the nominal fee i
of §0c per year.

To be sure of having these valuable
issues send for them now. Use the
coupon below.

SHURE BROTHERS COMPANY
215 W. Huron Street, Chicago, Ill.

1 Please send me posspald the following

back issues of the SHURE TECHNI-

CAL BULLETIN:
No.

No.

e aaNO,
I am enclosing .. ___ . ¢
(in stamps) (in cash),

[0 Please enter my subscription for one
year. I am enclosing 50¢ [] in stamps
[ in cash {J in money order.

Name
Address

City and Siate.
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LATEST IN RADIO

(Continued from page 549),

-

e e e R
A “Build Your Own™ Radio Kit (420}

RADIO CONSTRUCTION KIT

For the person who wants to start in radin
“on the gronnd floor,” there is now available
a Kit of parts suitable for numerous fundas
mental cirenits, Included In the kit is a pice
ture diagram of our old, familiar "3 eireuit
faner™ ecirenit, that is capable of ;.uud X re-
coeption: a plate-cirenit variometer affords re-
generation,

The kit includes the following items: grid
leak. mld condenser, H00 mmf, variable con-
denser, R, cofl, small variometer, rype 3
"I)nttn‘r‘\"' tube, headphone, tube socket, fila-
ment rexistor off-on switeh, headphone I>\pm~x<
condenser, drilled panel, bascboard. and mise
celluneosus wire, <older, Ings, cote.

RADICALLY NEW, HIGH-POWER
TUBE (421)

What is sald to e a nudieally mew design
in amplifier and transmitting tebes has heen
announeed. It s designated  ax the  type
212-Dys amd is of superpower, improved, extra-
lomg life rype,

The main drawback experienced with the
usial 212-hr tube ix lack of uniformity in
charaeieristios,  In facl. this (¥pe hias been
offered in fony (]nsnlﬂt.nlunw dite o produc-
tion  differences, A speeial thoriated  tung-
sten filament ix used in place of the usual.
oxide caated filament for the purpose of at-
taining amd maintaining high-vaeuum siabil-
ity when high plate voltages are used.  (The
ditficulty of matehing such a filument and the
established operating conditions were finally
nuistered, ) The special,  thoriated-tungsten
filiment overeomes  partienlarly the vacoum
Instability  whierll ix an inevitable tesnlt of
the nse of an oxide-contoed tiliment in tules
operating at high plate voltages. The addi-
tion of a graphite mass anode frther iusures
the maintenance of the vacuum dne 1o the
Ckeeper action™ of the graphite miass, even
when the tube is snbjected to overloading.

®
" 'RESONATOR'
LOUDSPEAKER"

Umder  the  title, **The New  ‘Resongtor
Leudspeaker”™ (Ramo-Ciarr, Novembor, 1955,
appeared an article deseribing a novel method
of applying the principles of resonance to the
aperation of reproducers,  In effeer. resongt-
Ime cxlinders are nsed to corveetly load the
(li.1||h|.|gm af a Jdyniomie l<-|l|ul|||l|1. Mlthoueh
this article was written by Pierre Hemardin-
guer, the actinal unit illostrated swas Invented
by a Mr. A, d'Alten (Franee), acearding ta
correspondence we have received from him in
this conneetion. (Mr. d'Alton failed to frr-
nish patent numbers.) We gquote as follows ;

“I am the inventor of the apparatns which
you dexcribe. as you will note by reference
to the June, 1933 issue of La T.S.F. Porn
Torr. , .. I have heen working on this deviee
for abont 7 years . .. (andy ., , have dis-
posed of licenses for France and her Colonies
to ‘Compaxnic Franeaise Thomson-Houston.”
++« You have per contra in 1930 and in 193
mentioned the name of Volf as heing the or-
h.in'ltOl' of 2 systew somewhat similar to my
U\\JJ.

RADIO-CRAFT

SERVICEMEN
RADIO DEALERS

SEND FOR THIS

FREE
CATALOG!

IT'S CHOCK-FULL OF
BARGAINS FOR YOU

Radio Dealers and Service-
men can’t afford to be
without this book. It
offers marvelous buys in
Radio Sets, Long and
Short Wave Apparatus,
Servicemen’s Repair and
Replacement Parts, Elcce-
trical Goods, Sporting
Goods.

JUST OF THE PRESS!

Be among the first to have the
pich of great bargains.  Mail
this conpon now!

-RADIO CIRCULAR CO., INC.
225 Varick Street, Dept. RC-334
New York, N. Y.

Please send me free of charge and without obli-
gation, your latest catalog.

Give SERVICE

oo oo with a Small Inventory

Here is the best Volume Control Proposi.
tion on the Market. Here are the reasons
why?

1. Over 400 “exact duplicate’ controls
in the “X'" series.

2. Yet with SIX controls in the origi-
nal-AD-A-SWITCH - SERIES 477
sets can be serviced.

3. By combining controls in both
lines any requirement can he met
with minimum stock investinent.

4. Clarostat with its two separate
lines offers the widest range of
controls to choose from.

5. Clarostat Controls are inseparable
from Quality Service Work.

Clarstat “°X’* 1lne has over 400 controls to choose from
—cxact as To clectrical overall resistance. taper, hushing,
shaft length. and wlll fit into exact spaee in set.

Clarostat Ad-A-Switch Ylne comprises the maxlmum
utility with minimuim stock Investenl. Series W {\Wlre
Wound) oblainable from &S0 o 59.000 ohins. Nerles €

elementy  obialnable from 10,000 to
Both lines obtainable in all tapers—
Inwulated shaft 1'% long.  Wide use 1s indlcated as fol-
Tows: \\' 28 will senlee 128 sets; C-28 will service 104
se W-29, 77 sets; C-39, 66 sets; etc., etc.

NEW CONTROL
REPLACEMENT GUIDE

5 ON REQUEST
CLAROSTAT MFG. CO.,, INC.

287 North 6th Street. Brooklyn, N. Y.
AD-A-SWITCH was originated by Clarostat,

{new conmpo-ition
5,000,000 ohms,

SERVICEMEN!

Brooklym, W, ¥

It Waahington Slreel
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Try this FORMULA

\\'!IEN you design or huild that new Set Annly:er.

Dieade Box, Eridge, Oh r High It

Voltmeter why not try thix l‘()ll\lULA
Q+A+MD

Pwwit

1.C o

When Q equals QUALITY and A cquals ACCURACY

MDD equals MODERN DESIGN und LC equnls LOW

COST and LAST COST then P"WWR is alwaya PRECI-
SN WIRE WOUNTD RESISTORS,

RESISTANCE RANGE: .25 Ohm te 1 Megohm

TYPE “F"

Nourmal Rat-
ing 1 Watt*

Maxtmuin
length 1

Maximum
Diam ctor
5%

TYPE*'D"

Normal Rat-
ing ¥ Waee
Maximum
Length 3"
Maximum
Di”n meter

Length of Length of
Leads 1'47 leads 1%
Furnished Furnished

with No, 18
’éinnud
opper
Leads.

with No, 18
Tinuned
Cepper
Leads.

Free Booklets and Price List

Precision Custom Bullit Wire Wound
Reslistors, Mtg. by

PRECISION RESISTOR CO.

334 Badger Ave, Newark, N. J.

RADIO BARGAINS!
RADIO ATY

TEST EQUIPMENT

super  Multidapter, Model 205;
uhisolele tube tester up 1o date.
Multitesier, Model 101,

brings 3our
......... net § 2.49
a Volimeter, Milliane

weter; 0-750 volts; 1000 ohms ver von. % o

2 meg.; 0-230 ma.—kit form..,,,.,....net 1500

Assembled oooel e 19.98

{ew Deprndable Tube Teuter — Model 3037,

puaranteed accuiale, tests all tubes to-date.

~-kit form ... 14.25

Assembled 18.75
Dependable Set Analyzer, Model 5404;

to-point amalyzer; tube testing, |-m\l«1u for

R und 9 prong tubes, Kiv fo 25.98

Assembled 34.50
Dy electroly)

Sk volts (Nationally Koown \lfr ....... .49
Iny clectrolytic condensers—alum. can—8 mhl

Sk volts {Natlonally Known Mfr.} ........ .55

Stancor and General Exact Dupllcn(e replm-(--
ment power trunsformers—4055 and 2%
ammaelumd LE. Transformers ....... ... h .97
Cunie and field coll replecements in stock. Luw Irices.

\We stork a complete Jipe of Na-Ald, Shure Mikes,
I'niversal Mikes, Webster P’.A. Systems, IRC yesiators,
Centriatab, Electrad, Thordarson, cte. Write for prices
on any ltedl.  Free bulletin, 209 with order, balance
C.0.D.  Remit by M.O.

MAURICE SCHWARTZ & SON

710-7i2 BROADWAY SCHENECTADY, N. Y.

el Meters

No. 1167 Free Point Set Analyzer
Qur Net Price $25, less 2%

. $34.67

Call or

No. 1179 Perpetual Tester .

We carry the complete line.
write for descriptive bulletin.

ED

45D VESEY STREET New York, N. Y.

METAL OXI1DE

RECTIFIERS

Make an efficlent universal meter to read A.C.-D.C.
voltages from € (o 1,000 wolts by the use of two she-
ctal shunts and one ERDI certificd meter rectifier and
& st of multipller resistors. ERDI products are fully
guarantee). No eorrection resistor required. Infor
matlon, characteristic curves, and dlagrams furnished
free upon reitest. Rectifler, $2.85. Net to Deslers
and Seriicemen.

Dealers gnd radlo recelver manufacturers get in touch

with us regarding 3 new metal oxide product
recently develope:
ELECTRICAL RESEARCH DEVICES

237 Richmend Street Brookiya, N. Y.

RADIO.CRAFT MARCH,
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— |/ RADIO SHORT-CUTS

| (Continned from puge 530)

| other parts are casily found in the average

repair shop.  (Fig. 4))

Our own repair shop is located on the top
floor of a three-story warehouse and since
the street door is kept locked, we were con-
tinually running wp and down stairs to et
peaple in and out, The ose of this call sys-
tem cllminates practically all of this. To
simplify calling, the amplitier is switehed to
the remote position and left runninge.
speaker on the strect level i mounted di-
rectly over the door ontside, facing down.

| Sinee there is a small recessed entrance-wny
it is well proteeted from the weather and
no trouble is experienced heve, Troulle may
| possibly e found in the amplifier where, due
| to the inpit aund entput leads approaching
ane another so closely, eoscillation may  be
encountered,  When first built, oscillation in
the amplifier was quite bidd, Jlowever, by
changing the throw-over switch to a large
poreelain Koife swilteh of the battery charg-

ing type, the oscillation wax reduced to a

point where connecting the 02-mf. condenser

acreoss the speaker =ide of the output trans-

former entirely eliminated it. The volume i

ample, atid one need stand Ro closer than six
| ar seven feet to obtain exeellent results,  In
fact, standing any closer or raising the voice
above an oardinary conversational tune will
cause the speiker at the other end to overs
load, so great is the volume,

This outtit bas been in use for nearly a
month and has given exeeltent results, The
only drawhack we can find is having to throw
the switeh to change from one end to the
other, 1lowever, the cost was practically
nothing gince nearly all the parts are junk
which wus kicking around the shop, a very
tmportant feature,

[ believe the diagram is sclf-explanatory
and that ne Service Man, worthy of the
name, shonld encounter any difficnlty in get-
ting the rig going. Uses for it should crop
out ali over the shop. (1 know at least three
places around our own wiarchonses and store
where one would be very handy.)

List of Parts
Twao 25-mf, condensers, C1,
Two 02mf. condensers, Ui,
one 1 i, comdenser, U5
one 500 ohm resistor, l{] e
One 20-meg. resistor, g
One .-meg, resistor, I{'!‘
One 1,500 ohm resistor, 114
One 6-1 ratio A.F. transtormer, T1:
One secondary of push-pull  input
former, T2;
Oune output transformer
speakers, T4
Two filnment windings to suft wbes,
One 244 tnbe, V1
One Tha or 45 tube
mended), V2
One large porcelain-hase knife switein
Two good-quality magnetic speakers,
SIKR2,

o

U4

trans-

to mateh magnetle

T4,

o

(pentodrs not  reconl-
Nw.1
R,

l

*How long did it take you to do the trip,
old man?”

“Er—about, er—two Bach cantatas and a
couple of fox-trots!”

1934
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No, 1179 Free-Point Test Set

NO\\’ vou can carry a complete

| and compact lahoratory with you and

solve any testing problem . . . without
having to guess what the trouble may
be, This new Triplett portable lab-
oratory, No. 1179. consists of three
mnits: 1130 Oscillator, 1125 Volt-
Ohm-Milliammeter, and  the 1166
Free-Point Auxiliary Set Tester.

No, 1150 is a well designed, completely
shiclded oscillator. A switch pernuts gen-
crating either a stabilized modulated or un-
modulated signal of constant level.  Ex-
tremely accurate scale divisions cover {rac-
tional frequencies from 110 to 1600-K.C,
on the individually hand-made chart.

No. 1125 contains a dircct reading Ohm-
meter. Output meter. A.C.-D.C. Voltmeter
1 Complete with 16 dif-
icrent scale readings,  All readings are
controlled by a selector switch. It lends

| itself a(lmlrablx to point to point continuity

{Courtesy—English Perlodical, Unknown) | L_._—_._._.—————————.——

testing for set analyvsis and general testing.

The Free-Point Auxiliary Set Tester,
No. 1166, is umiversal, flexible and designed
tin overcome obsolescence.  Four sockets
take care of all present day tubes.

YOUR JOBBER CAN SUPPLY YQOU
. .. at the dealer’s net price of $34.67
See him today.

THE TRIPLETT ELECTRICAL
INSTRUMENT CO.

40 Main Street Blufiton, Ohio

Send Coupon for Facts

: e s e e e e g o e
| Triplett Electrical Instrument Co., I
| 40 Main Street, Bluffton, Ohio I
I sl I
Gentlemen: ladatond |
| Send me catalog on Triplett Tester 1179 . . .
| and complete line of radio servicing instruments. I
| Name +eceveee. =
I Street Address .. I
CItY veveenennaansnnsacanese Btatlooaiaass |

567



(Continued from paye 538) RADIO MEN WILL

Nﬂ SERWCEMAN DEALEH ;I;l;en:hmz;]{e @ small slitllu the can %-in. ir} —

g directly under the ‘“‘soun rack™ o

OR SET BUILDER CAN AFFORD ISt gt (N1 3 00 (LY ) ¢

in e 1')1':. cetor, ‘wll'i‘('.|' li ('il‘sil‘,\' -llnne by |

RLRALITIRETEIN 2o s e f| TIMES EACH DAY
idler and heneath this drum is monnted the — -

RADIO/1934 |t o l | HERE'S A BOOK

Send for th : takeup sprocket.  on the end of the shaft
valuabler bof)]:lqs': ] i W | which is pniling the takeup sprocket is placed | e R Al
Rladio Packel:‘l] I the 2 in. pulley : this pulley is then conneeted "'-"-F . i
. . . | to the belt which drives the takeup reel, =
with quality and §° S| This pulls the flm at a constant speed oyer
value. Lists the & B thci film drmm on which i3 mounted a thin
most complete line < ot strip of hlack felt, thas protecting the lm.
of radio replace- o The -1 prong sut'kvl in which the photoclectrle | RAD'O NO'SES
ment parts — cell is placed is then mounted in the upen- ond their cure )
serviie roéu?rey ing of the tlm drum, and the el centered &' i
€ 2 with the slit in the drum.  Next make a @ e
ment. !.;u:(‘l‘oir“ll'u'rl lll;' exciter I:E"”])' :lst:alm\\‘n illll*‘h'.l I :m 'sounccs a‘}-"‘
_ — « ‘ 1 fens or optica s¥steln mounted), Shresf Cars =
Features latest Write for this B A hole is cut in the front of the projector, 3';::1",;5;&.;

direetly in line with the slit.  The distance | "'.L’.‘:.‘%’.‘.‘.‘:m“'“

type sct - building
4 . I
kits, test instru. Catalog today! from the exciter lnmp 1o the photoclect ple A e

|
ments, Long and Feell is 5 ins.  This completes the assembly. P, ;
Short Wave The adjnstments are simple, i
Radios e 4 .\'I'll!\\‘.\' the hookup of the phoeto-eel =
SYStemS,etiound to the amplifier which is a high-gain unit =2
o |

using a type 24 input, a 27 intermediate and
two 47's with an 80 rectifler,

The projector is threaded in the regular
way. Fhore 3 shows the procedure of thread-
ing. The exciter lamp is focused by moving
the tube in and out, until a sharp light s
obtabnied on the sonnd track. With the am- |

ALLIED RADIO CORP,,

Depe. D, 833 W, Jackson Bled,
{Ckicago, Iilinois.

Please send me FREE your New 1934 plitier turned on, the exciter lamp lit, with y f .
Radio Book. 90 V. of “B™ nattery on thie photoelectric eel] A Valuable, Al'-round Radio Book!
and the projector in motion. you have ade- ST O .
Name . . e & ERE is one radio baok that answers every
quate motlon picture sound-on-film reproduc- l{ conceivable question on interferonce. It
Address, il S i tion, containg 76 pares, S x1t inches, ehock full
- The sound head described has been in use with wirine diagrams, Jrawings and photo-
L, for over a year running satisfactorily with graphs showing where interfereuce originates

many sound films,  Any further questions or ~how it is distributed, and how to eliminate
problems concerning the construction, or fur- lC:. Iluf !l.s» .'l]‘\V:'l'.:l"h |;{"ul|fnnm|:nén‘ nfgvdel)lll]'.\'
ther dl‘fﬂils of thl' sound h(’ﬂ(], will g]ﬂd]}' every radio listener, caler anc Crvice an,
be answered by the writer. (Be sure to en-
close postage.—Technical Editor)

llied

Send SO cents in stamps or check for this book

PY RADIO-CRAFT MAGAZINE
96-98 Park Place, New York, N. Y

THE NEW E 36 BOOK REVIEW )
odel ELEKTRISCHE MUSIK, by von P. 10¢ A DAY

Lertes. Published by Theodor Stein-
TUBE TESTER kopff, Germany. Size 6 x 9 ins. 207 BUYS A NEW

R oAt hese T st et pages, 169 illustrations, paper covers. RE MINGTON

which give complete details § i .
about the new Model 36 Tube Price, $4.00 (approximately),
We de not know of any other book dealing PORTABLE TYPEWRITER

Testor.
(1) Direct Reading.

(2) Mutuat eonductance test, with the subject of ¢lectronic music, of which 1 N .
3 .l’-i‘ﬂ'f voltage J“,""“"“ several practical instrument desfgns have ap- | sPe"ul 7 Dc' Free Trial Offer
o ,,';L‘r:ﬂ,‘"krf_ ",',l':‘&':f peared in past izssues of RaD1o-Crare, Think of it! You can buy a new standard Rem-

(4) No obsolescence dus to The aunthor describes not only mast of the | ington Portable Typewriter for but 10c a day.
commercial electronic musical instruments. | Standard  keyboard. Small and capital letters.
but presents a brond review of fundamentals | Beantiful finish.  Carrving  ease included free,

Execeptional monev-making oppoers

new 36 point. 6 pole
rotary switch—Provisions }
for new sockets.

s) fl‘l":lnelv:':nt:.mao::sttng! ! l thuE will o!mhlo .'th(- 'stu'(lent and experimenter tunitics,  Write today. Say: I'lease
cathode leakage test. to %o far in |lu|r‘\\urk. ) tell me how 1 can get a new
(6) Rapid and aceurate, We recommend ErLekTrisciie MrstE (ELEC- | Remington  Portable typewriter

(7) Filament voltage rangé

TRONIC Mt's1¢) very highly, |on your special 7-day free
for afl tubes.

trial offer for but 10¢ a day.

© fatherette coverodcasen ' | ELECTRONS AT WORK, by C. R. Un.|Reminston Rand loc. Dept.
DEALERS NET PRICE R3F S0 derwood. Published by McGraw-Hill ' T
Sold on 10 day trial or money refunded. Book Co., Inc.,, New York, N. Y. First —
Clreular on request. Edition. Size 6 x 9 ins., 354 pages,

L & L ELECTRIC COMPANY 220 illustrations, cloth covers. Price, ONE CENT A DAY PAYS
Dest. €-A 3 UP TO $100 A MONTH
336 MADISON AVE. MEMPHIS, TENN, ) $ .00, 5
ELECTRONS AT WorK. by Charles R, 1n- The Postal Life & Casualty Insur-
| derwood., and published by the MeGraw-tlill ance Co., 152 Postal Life Bldg., Kan-
Book Company, is os.sn-minlly (as the name sas City, Mo., is offering a new
- | implia-sl' a hook dealing \'\'i[h 1|.|.' Sllh_il-l‘l. of accident policy that pays up to $100
f i e I“ est electronic  tubes and  their various applica- 2 month for 24 months for disability
tions, | = § i o
Primary theory sueh as. potential cnergy, | 4nd $1.000.00 for deaths—costs less
e RESISTORS ["lil'lﬂi:ll.yl‘il]7:[:'“_\'.\1‘]‘1‘(‘?l'nllsllllll(] fons, space, than 1c¢ a day—3$3.50 a year. More
SUPPRESSORS time. and oscillatinns, ete, ote,, are fonmd in than 150000 have already bought
CONDENSERS the tirst few chapters.  rom then on some |  this policy. Men. women and chil-
- & highty interesting hot very technieal subjoets dren eligible, Send no money. Simply
are covered, i, ¢, oleetronic tubes. cirenit ph('-| send mname. address, age, benefi-
nomena,  gaskeous-discharge  tnbes, photoelee- | ciary’s name and relationship and
tric eells, eathode-ray tubes. N-rays. cosmie S 3 £ rat
rays, invisible light-—with application data, they “.1“ belld_t1115£°llcy on 10 days
While evidently not intended for the aver FREE inspection. No examination is
age layman, it is an invaluable text for the | required. This offer is limited, so
| student or engineer. write the company today.

[ CONTINENTAL CARBON Tanc]

G
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E’
e of One

or More of These
Popular Short Wave Books

Hero's money put right into your pocket—here’s a 8ave
ing you never gave a thought to. You get absolutely
FREL any ono or 1nore of the regular 23¢ and 50c short
wave books with a year's subseription to SHORT WAVE
CRAFT. the Radio Experimenter’s Magazine. A one
year's subserlption brings you one fifly cent ook or two
twenty-five cent twoks: a lwo-year subserintion brings
you twe fifty cent books and any enc Iwenty-five cent
book. Decide NOW what books are most necessary to
you—then send us Your suhbscrintion by return mail
The books will be sent to you immedlately.

On All

4-Color Cover
97 x 127 1n Size
Over 200 Hiustrations

No.
50

1 No. 2
50c

No. 8
25¢

HIS popular short-wave magazine Interests tho great

250

army of “hams.*’ hroadeast listeners, and general
radio atudents who are ioterested In experimentsl as
well as scientific angles of short wave development and
spplicatlon. In ea'h monthly issue anpears the lsrgest
and most rorrect shott.wave station eall list, and Im-
portant Construction articles oo Peceivers and iransmit-
ters. Including *‘pirturized”” dlagrams easlly understood
by snyone, a big feature “originated’* by SIIORT WAVE
CRAFT. You'll slso find the latest news about short-
ware physics, micto- and ultra-short waves and other
applications of this newest branch of radlo.

Many Short Wave Sets to Build

Many ercellent short-wave sets with complete construe-
tion details with "‘pdeture’’ diagrams, are found In evefy
issue—thesa sets vary from slmple oune- aud two-tuhe
wets to those of more advanced design. five and elght

tubes.
Big Silver Trophy FREE!

Recently Inaugurated by Mr, Hugo Gemsback. Editor,
was the *“Short Wave Scout Contest.'” ‘To the Short-
Wave “fan" who has logged and obtalned verification of
the largest number of short-wave stations from all over
the world, during one month, will be awarded a magnifi-
cent silver Short Wave Scout Trophy.

Mail This Coupon Today!

SHORT WAVE CRAFT, Dept. RC-334
96-98 Park Place. New York, K. V¥,
Gentlemen: Enclosed vou wilt find my remtitance fOr s
subscription to STIONT WAVE CRAFT for
[ 3 One Year @ $2 70 (Canadlan and foreign $3.00)
[ ] Two Yeats @ $5.00 (Canadian and forelgn $6.00)
Send ms FREE books which are clrcled below.
1 2 3 4

Nsme

catsasvesatesisesnns0aann

Addrees

absesssssmrtratresancancnctae Sessebsasssssass

CIY cocnnsarsrarosssvsascsssnncerreSILE wessnncansas

(Bend remittance In check or money order. Register let.
tor 1f it contains cash or unused U, 8. Postage Stamps.)

RADIO-CRAFT for MARCH,

SYNCHRONIZED, "'SAME-
WAVE" BROADCASTING

1132 first nove, by any station in the United

States since the North American Radio Con-
ference in Mexico, has been made by WERDBM,
Chiciugo, key station of the Columbia Broad-
casting System, and KFAR, Lincoln, Nebraska,
which, at the time of writing this, are syn-
chronizing the latter part of January., The
move is regarded as signiticant inasnnich as
it may signalize the widespread introduction
of synchronization in the commercial broad.
caxting Industry of the country.

The perfection of syuchronizing equipment
now makes such a development a practical
possibility. The cynippment to be used hy
WBEM and KFAD provides a precision of car-
rier Irequeney never before approached in
hoadeasting transmitters, 1t has been de-
veloped by Rell Telephone Laboratories as a
result of vears of experimentation which as
early as 1927 produced suceessfal tests with
syuchronous operation, The equipment was
built by the Western Electrie Company.

The system operaies as follows, In the
first place the equipment jincludes an  ex-
tremely accurate source of carrier frequency
which entirely replaces the master oscillator
of the station, A reference frequency is fur-
nished by wire from the Diell Laloratories to
the stations involved which serves to control
the carrier frequency of cach statjon.

Whenever the local carrier frequency—the
cryvstal oscillator—deviates from the control
frequency by even a small fraction of a cyele,
an auntomatic Mechanism in the sypchronizing
equipment is set in operation and immediately
corteets the minute difference.  Consequently
the earricr frequencies of the stations in.
cluded in the system are at all times kept in
synchronism,

As far as the synchronizing itself is con-
cerned, no speeinl link between the individoal

stations is required other than the circuit
supplying the reference frequency. Although
designed  primarily  for common  frequeney

proadeasting, the equipment ¢an be used also
as the master oscillator of a radio transmitter
to pravide extreme carrier fregieney stability
to stations ust operating on a common fre-
quency basis,

Phe plan for WBDBM and KPFAB calls for
the two stations to be syonchronized an 770
ke, their present assignment.  Both stations
now operate full time during the day but al-
ternate during certain honrs at night,

Synchronization will enable these two part-
time stations to ntilize the air full time. The
sorviee they render to radio listeners in their
area will be proportlionately lengthened,

Plans to synchronize have leen under ¢on-
siderntion by WEHEBM and KFARB for some time
and the Federal Radio Comission gave s
sanction soveral months ago, Considerable im-
portance is attached to this decision of the
Commission as evidenrcing irg desire to en-
conrage wider use of synehronizalion in View
of the possibilities it offers for relieving the
cungested commercinl broadeasting band and
broadening good service,

The common frequency hroadeasting equip-
ment consists of two racks designated as the
No, 12314 and the No, 12320 panels.  These
facks are covered with protective, locker-iype
doors,  The block diagram shows the relation
of all the essential eomponents,

The left-hand rack assembly  (No,
panel)  contains duplicate crystal oscillators
with their associated control units and a 2
stauge ILF. amplifier,  The rizht-hand rack
(No. 12524 paneh contains the wire-terminat-
ing equipment, the reference frequeney ampti-
fier, and the multipliers for bringing the ref-
erence froquency up to a4 value comparable to
that of the assigned earvier frequency.

Each panel contains separate,  stabilized
power apparatns,  The power supply is drawn
entirely from the AC, power malns,

Althoush  designed primarily  for common
frequency broadeasting, the equipment can be
wsed also as the master oscillator of a radio
transmitter to provide extreme ecarrier fre.
queney stahility to stutions which are not op-
erating on a common frequeney hasis.

Theory of Operation
The block iltustration when studied with
the following description will provide a clear
(Contimied on page 572)
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even the small jobs
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Send for SYLVANIA'S FREE
| Book, SERVICE HINTS. Learn
new quick ways to spot and

'repair radio troubles!

There's a world of valuable informa-
tion other service men have found use-
ful in Sylvania's 64-page book, ''Service
' Hints." Things that will save you time

and trouble, foo!

"Service Hints' contains definite solu-
tions of the special service problems of
43 popular makes of radios . . . more
than 200 models in alll

It gives formulas for calculating elec-
trical quantities , . . practfical hints on
amplifiers, auto radios, condensers, etc.
. . . and a complete Interchangeable

Tube Chart!

Don't be without this useful handbook.
Mail the coupon today! We'll send
"Service Hinis" FREE, and put your
name on the mailing list for gylvania's
FREE monthly "'Service Bulletin” that
gives additional helps in every issuel

THE SET-TESTED RADIO TUBE

HYGRADE SYLVANIA CORP.

Makers of
SYLVANIA TUBES HYGRADE LAMPS
ELECTRONIC DEVICES
Factories
EMPORIUM, PA. ST. MARYS, PA.
SALEM, MASS. CLIFTON, N. J.

© I 8, Corp., 1934

.---.----------------------.‘
g3 HYGRADE SYLVANIA CORPORATION R-5 g
g Emporium, Penna. [
8 Please send me your free hooklet “Ser- 8
8 vice Hints” and your free monthly Service 8
: Rulletin, :
g DNAME ... 8
] 2 L]
H ADDRESS M
iy cry oo o
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HERE ARE RADIO ACCESSORIES

THAT EVERY BUSY SERVICE MAN NEEDS

Here are listed over 150 important replacement parts which Service Men and Dealers need in their

business. Every part is guaranteed perfect .

Speakers and Parts

3000 ohm 6" dyn'mnc speakers..
Automabile 6" dynamic ﬁptakers 95
Farrand Concert Sr. (wooden b.lﬂ'lc.) spe:nker 2.15
Farrand Inductor Speaker P1” 2.95

Farrand Inductor Unit . .. ..., PR & 1
Farrand Magnetic Chassis 97.., ..., ... 1.65
Farrand Magnetic Chassis 77 ... ......... 145
Farrand Magnetic Unit .. .... ........... ., 1.1§
Timmends Magnetic (hassis 9 ... oo 149
Timmonds Magnetic Unit ... .. ..... ..... 95
llorn Units with mljustnl»le dlanhrngms R
Magnetic cone and Apex 97 .. ....... . 35
dagnetic cone Apexes .......e.i.iie.. 3 for 25

Acroplane speaker cloth.. ..per sq. yd. 95
Acroplane Speaker Dope .., L pmt 39
Extra Fancy Grill Cloth 12'/;”::121,‘7" .19
Celotex Baffle for Speakers 127 x 12" x 17
(any hole) ... .
Celotex Raftle for Speakers 127 % 127 x 11/

{(any hole) .. 900900 32
Celotex Baffle for bpenkcrs ‘cut to anf “size
Speaker rim felt—double thick....per Jength .12

Transformers and Chokes

Atwater Kent Cylindrical Audios .$.29
Atwater Kent Cilmdncnl Inputs Push’ Tull” 63

Phileo Push Pull Input ... ... L. .89
Philco Push Pull Qutput ....
Zenith Cylindrical Push pull’ output with

4 hole mount 214" x3” ..., ., .ee.vee... 49
Push Pull 47 Qutputs—midget type . 67
Push Pull 47 Outputs—regular type . 64
Power Transformer—5 tube—2%v, Sv, ] . o
luwv’ Transformer—9 tube—2%v, 2%\1 Sv

H g
Power Transformer—9 tube—l%v, Zl,’gv Sv,

Sv, TLV. L. oiiee e e 220
llakclnc shicided 8 mill RF chokes .. |1 138

Earl double 30 henry chokes ... ....... . .82
Stromberg-Carlson 8 henry 250 mill chokes’ 49
175 kile LF. Transformer unshielded e 21

Condensers

Majestic B Blocks—7P6, 916, etc. ... .. .-31.49
All other standard blocks :upphed

Thordnrson 14 mfd. cond. Blocks—’ I's, 2.2's

]‘ranslmlnng (on(lulsus 1 mf(l 1000 \-uh 119
Transmitting Condensers 2 mfd. 100 volt.. 1,89
Transmitting Condensers 4 mid. 1000 volt . 2,29
Filter Condensers 1 mfd. 400 volt e W19
Dry electrolytic 8 mid. cardboard ... . ..... 39
Tubular electrolytic 25 mfd. 35 velt 3, "x214* 3§

Tubular Bypass condenser 01, .02, .01,

002, €€, ieriieeiieiias PETTI 4
Western Electric (ondensers 1 mfd. . .10
Western Electric Condensers = mfd.. By
Western Electric ("ondensers 2x 1 mfd A7
Hammarlund compensators 0 to 100 mfd. 10
Freed—Aerial condensers—7 plae... .., 39
Trimmer condensers .... . . ... ... 10

Splitdorf 15 mifd. 200 volt condenser R ]
Resistors

A ————

Brunswick U1 5391 Voitage Control. ......$.2
Freshman Voltage Divider 6 l.l‘)s 3 " x6". o
Ward Leonard 200 watt 5 or 9 ohm 114 “xg" 38

100 Ohm 10 watt 2” loug resl~lnr obeaaaaan .

12,500 ohm 100 watt resistor 17 x 6" . .25
50 and 60 olun 200 watt filament resistors . 1.12
6 ohm 300 watt Olament resistors ... . 1.32

All standard voltage dividers in stock
Order from this adv ertisement.

LEOTONE RADIO CO.

No orider too small.
sufficient postage to insure delivery by parcel post.

. . every part so made as to %ive the same service as the
original. These parts represent the finest selectlon of replacements made

y reputable manufacturers,

Panel and Tubing

Aluminum panels cut to size, No. 14B&S
per square inch o....o.... nt
Aluminum panels cut to s
per square inch ... 50008380 0000aa l/g cent
Aluminum corner posts s lun
B.nkchtt walnut or black pollsh “finish
................................. cent

lhkchtc tubing 3” diameter, 2%” long... .05
Bakelite tubing supplied in all lengths and
dameters.

Miscellaneous

A B C of Radio—a pamph]el 0OBa500T60a0 .$ .05
Crystals ... ......... .. .
Double crystals 0000008000

Crystal detectors ... ...
Complete crystal set ., o
B L-luum.nor comp]ete and |

PR 1 ]
AI] No. B&S wire supp]lrd fingten amel cover
lloneycomb coil doubie mounts ............. 49
1 wave triple tuner ........... .29
(.en-V\ in Shortwave coils 4 prong—set of 4.. 1,29
Gen-Win Broadeast coils 4 prong—set of 2.. 7§
Peerless SG RF tuning coils, set of 4..... 39

Pilot lights 2.5v, 3.2v, uv........_... ..5 for .12
Victor ‘pilot lights—plain, white,

blue, red .....

or:mge,

Bright Star 200 A tubes . B
Tube bases . .,. 02
1.C.A. 50 watt tube base ......ouer . 159

6 and 7 prong wafer sockcls
4 prong wafer socket ... . .
4 to 5 proug adapters ......... . .23

No. 199 Benjamin socket .. ...ooo.v.ivnss 10
Flexible grid SUPPIessors ... ...... 0 .06
Automobile noise suppressors .... LS
Assorted dial readings—circular and stn[}
or .50
Majestic dial cables . ..... .............. ]
All other dial cables in stock
37 hakelite dials % * shaft .. .. ..... . ..... .08
Hamilton voltage regulator 00000 1)
C.A. Resistovolt ... ©DAD00Ya0Aa0aA e 96

]’lhone plugs FEERERTI
RBakelite male plugs

Twin binding posts _...... ... ... ... 06
Fuse clips _ ... ..... ... Ll or .05
De Jur 3 stage resist. couplc.d .unphhers
complete ... ... . vieiiiee e e .95
Bliclectic slate bases for ke ys .md hug .10
Frauklin telegraph key .......... ..., oo W19
Double potentiometers 6 and 30 ohms ... ... .17

Amsco 1000 ohwn potentiometers ..,
Centralab EIf potentiometers 1M to 1 meg... 39
Centralah Elf potentiometers 1M to 1 meg
with switch ... ..............
Stromberg- Carlson I'hono Radio :wnch . .39
Federal Anti-Capacity switches ...,
Toggle switches .............. 5
Wooden Resettes % ”’ " D oo
Wooden Rosettes 13,7, l%” 2", ete, - .... 14
Screw Roscttes 11/." 1o 2" long voiee A for 05

P'hilco knobs . .3 for 25
Insulated \hl])]L;. . . boxes uf 10y 17
Lightning arre ~tnrs .. Booo0ags o . .06

Electric Iron Elemeunts .
Test tube full of assorted hardware 6% x 1%.. 119
line hallasts for ali scts
Pickup coils 200 ohms for Brunswick, V 1c10r.
R.CA., W estmglmuse. General lleclnc
and Majestic, %" x 11/16" % %7 .. ...... 32
Remit 20% with order ., . mclmle
We will ship express if preferred.

63 Dey St., N. Y.

advertisements unless placed
accepted.

CLASSIFIED ADVERTISEMENTS

Advertisementa in thin section are inserted at the cost of twelve conts per word for cach insrre
tion—name, initials amnd address each connt as one wonl,
by a_recognized advertising agency.
Advertising for the April, 1934 issue should be received not later than February 9th.

Cash ghould accompany all classified
No less than ten wonlds are

A. C. GENERATORS
IN Practical and mcx]\cnswc changes convert-
ing Dodge 12-V, Ford T, A,. Chevrolet Delco 6-V.
generators into "100-500-watt capacity A.C. genera.
tors, or_into 32-110-V. D.C. meotor or generator.
Dodge is 500-W, self-excned All in one book
iHustrated with complete simplified instructions
and drawings for only $1. Autopower, 410 S,
Hoyne Ave., Chicago.

RADIO
i)d You want—anything built for you? We de-
sign or construct any radio or electrical apparatus

to your_ satisfaction. Equipment Builders Co.,
Dept. %G 945 East 163rd Street, New York City.
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REPRESENTATION WANTED

WANTED For Egypt—representation of im noT-

| tant radio manufacturers building all-wave radios.
| Orders will be paid cash.

Apply to J. Calderon,
. 0. B, 1399, Caire, Egypt.

SONGWRITERS
SONGWRITERS! Ioems. melodies. Amazing
cpnormmty. Hibbeler, D153, 2104 Keystone,

hicago.

RADIC-CRAFT f{for

| AN ANALYZER FOR RE-
SISTANCE-VOLTAGE

(Continved from page 533)

| meter circuit to allow zero adjustment,

With the ohmmeter connected to the Selec.
tor Unit, supposc it is desired to check the
resistance of a cirenit from some tube ele-
ment socket contact to ground.  Refer to the
|di:1;.'rmu, Fig, 1. The clip marked “ground
| clip”™ on the test cable is cunnected to the
chassis of the receiver, and the tube asso-
| einted with the eirenit to be tested is re-
moved from its socket,

Suppose, for example, that the tube is a
2AT and it ts desired to clieck the resistance
ot the cirenit about the secoml gridd (the
plate-grid of the oscillator seetion—that s,
the sccond-grid, connting from the cathode).
The test phtr is inserted in the 2AT socket
of the receiver, with the AC, line discons
nected from the set, and the 7 preng group
of tubes consulted in the test data chart on
the panel,  Under 2A7 it is seen that G2
(the sceond gridt) appears under column 7,
This means that when the selector switch |s
turned fo peint 7. the resistance of the see-
ond grid efreuit is read on the ohmmeter, If
the test is made to chassis, the “ground clip™
is secured to some part of the chassis, 1f the
test ix made to cathode or other part of the
circult, this same elip is faxtened to the con-
tact in question, to complets the cireuit,

Ench circult about the remalning tube ole-
ments may be tested separately. by turning
the sclector switeh,  The test chart shows
proper settings of thisx switeh in the adjoin-
ing columns for each tithe prong circuit.

Nome circuits may require resistance read-
ings that cannot be reached through any of
the tube sockets, It ix not necessary to dise
conneet the ohmmeter from the Selector Unit
to make these tests,  Simply turn the selee-
tor switch to the position marked Test (No.
11), which connects the ohmmeter to the
ground clip and the test prod which extends
from the selector unit case. The test prod
may then be applicd to the proper point on
the wiring of the receiver to clieck between
the desired points,

In addition te resistance analysis of re-
eciver fanlts, it isx Sometimes usefnl to de-
termine if voltage is actuaily gettlng up to
some particnlar tube element.  The selector
unit serves this function.  The voltmeter {s
connected  to  the instrument in  place of
the ohmmeter, and the same procedure in the
use of the chart and switeh is observed, as
| outlined above,

In eases where it s desired to ascertaln
[ that the tnbe is getting filament voltage, a
filiment voltmeter ean be phigged into thr'

tip Jacks on the panel adjncent to points o

and 4 of the selector switeh, These points

arce the filament or heater terminals for proe-
tically all tubes, as shown on the test chart.

When Laaking veltage tests, the power must
he turned on, of course.

Constructing the Selector

After ohtaining the parts ax outlined at
the end of this deseription. proceed to mount
the selector switeh and two pin jacks on the
ton of the hox, as shown in Figs. A and B,
Next, mount the other two tip jacks on the
side of the hox, opposite the selector switeh,
Procced to wire the 9 wire eable to the vart-
| ous peints of the selector switeh. acecording
to the wiring dingram, Fig 1, starting with
taps 1 and 2 on the top as shown and pro-
ceeding to No. 12 in a clock-wise direction.
It will he noticed that this places fila-
ment  voltmeter pin jacks opposite to taps
3 and 4: and the ohmmeter tip jacks on the
side of the hox adjacent to taps 10 and 11,
Connect the fest prod to terminal 10 as
shown and bring this wire out of the box
with the eable,

Then connect the cable wires to the 7
prong analyzer plug, being careful to follow
the eolor coding of the cable. The colors
indicated on the schematle dingram do not
necessarily have to he followed, {f the par-
ticnlar cable colors differ. Slmply be care-
ful to conneet the same colored wires to the
correct terminals on the switech and on the
analyzer plug,

It will he noticed that the black wire in
the cable terminates in the ground clip. It
I {s mecessary to splice & length of wire to the
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Increa.se

YOUR SERVICING
BUSINESS 25%

1f you are overlooking servicing auto radios, then you're
missing a grest (leal of husiness. The auto-radle busi.
ness had lts greatest boom thls Past summer and thou-
sands of sets were sold. By this time many of these
same sets requlre servicing and with hundredt of them
right in your own communlty, you can bulld up & good
auto-radio seniclng business. In a short time you can
casily add 2Z5% or more to your regular sersicing busi-
notd.

; 19313
7 Official

- Service Manual

_

B Complete Direc

wf all

HReceivers
—— =5

*Full Tnistallation snd
yuble Shooting Guide

*9.50 c:”

Every man connected in sny wsy with the booming suto-
radlo business wiil want a copy of this book Immediately.
It i3 devoted excluslvely 1o autlo-radie service **dope’’ In
cominete, understandable form. The OFFICIAL AUTO-
RADIO SERVICE MANUAL contains  schcmatle dia-
grams, chassis  layouts, mountlng Instructions, and
1rouble shooting hints on all 1933 and wany older model
auto-radio receivers. ‘This Manual comains a “‘gold-
mine'’ of Information,

List of Sets Covered in the Manual

Atwater Xent Mg, Co. Chas. Hoodwln Company
Autecrat Radle (ompany Montgomery Ward & Co.
Carter Genemotor CorD. Natlonal Co., Ine.
Chevrolet Motor Company
('rosley Radlo Cerfp.
Deleo ADbpliance Corp.
Emerson Electrie Mrg. Co,
Federated Purchaser, Inc.
Fada Radio & Elec. CotD,
Ford-Majestic

Franklin Radio Corp.
Galvin_Mfg, Com.
General Electrie Co.
General Motors Corp.
Grigsby-Grunew <Co.

Pierce-Alro. Ine,

I'remler Electric Co.
RCA-Vietor Co., Ine.
Kentinel Radle Corp.

Sparka- Withington Corp.
Stewart Radlo & Tel. CoD.
United Amer. Rosch Corp.
T'nited Motors Service
U, & Radlo & Tel. Corp.
Wells-Cardner Company
Zenith Radlo Corp.

Over 200 Pages
Over 500 lllustrations
9x12 Inches
Flexible, Loose-Leaf Cover

Mail This Coupon Today!

GERNSRACK PURLICATIONS. Inc. RC-334
96-98 Park TPlace. New York, N. Y.

Enclozed you will find my remlttance of $2.50 for which
please send me One Copy of the 1933 OFFICIAL AUTOQ-
RADIO SERVICE MANTUAL. {(Send remittance In
check or money order. Register letter If it contains
cash or currency. WE PAY POSTAGE.

Name

®rtecserseencstestrsresteetestectenseatteittete

Address

ss.ssssssssssa.isssastassssssntssanteansneste

[0 A - 147 ]
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Phileo Radio & Tel. Corp. ]

Fig. 8
Interior of the “‘Selector.”

cable conductor, so that the clip can be free
to grip the chassis during tests. Also, the
brown wire terminates in a grid eap such
as found for the control-grids on a number
of scrcen-grid and slmilar tubes.

and is for the purpose of muking tests through
the circults normally connected to the top
caps on these tubes,

The test chart printed here should be cut
out and pasted direcily on the front of the
selector box, for handy reterence, as shown
in the photographs.

It will he noticed that no connections are
made to taps 8 and O on the selector switch,
These are reserved for use with tubes having
8 and O prongs, if and when these tubes are
introduced.

The author will be glad to supply any
further information required. or answer any
questions that may arise in the construction
of the unit.

List of Parts
One Weston 12 point selector switch, Sw.l:
One Alden 7 prong analyzer plug;
One Alden 7 prong adapter (for large 7 prong
tihes) @
One Alden 6 prong adapter:
One Alden § prong adapter;
One Alden 4 prong adapter;
One 9 wire analyzer cable, 2
One Blan test prod ;
One small battery ¢lip (Ground Clip) 3
(One tube cap
Four phone tip jacks;
Two rubber grommets to fit annlyzer cable;
One metal or woaden hox with removable bot-
tom, 7 x 4 x 23 ins. high;:
As needed, flexible wire, screws, nuts, ete.

SHORT CUTS
MARKING PANELS

(Continued from paye 531)

ITowever, most of us can letter. more or
less passably, with o pen and ink, and thereln
lies the solution (no pun intendeds, Get
yourself two hottles of Ink: one texular hlack
drawing ink and one Chinese white; and any
kind of a pen that suits your faney; better
try lettering on a picee of paper first to pet
the “hang” of it. Then proceed as follows:

Using a rag wet with alcohol, thoroughly
clean the surfiuce to he “‘engraved,” betng par-
ticularly sure to remove every trace of grease.
Then, if you are not an expericneed letterer
lay out whar you want with light pencil
murks: you can see them even on a black
bakelite panel, Using the white ink for bhake.
lite and other dark surfuces amd the black for
alnminum and surfaces of similar nature pro-
ceed to “engrave’” the lettering or geales your
have laid out. 1f the ink does not flow evenly
and freely it is a sure sign that you have not
thorougzhily removed all traces of grease from
the surfaee.  (See Fig. 8.)

When you are through

ft. long;

yfou will have a

| panel which, if you are skilful at lettering,

can not he told a short distance away from
a real engraved joh. Dut 1t still lras one
fault, the ink does not stick very well to this
type of surface and would soon rub off; so.
to complete the job we cover each group of
letters with a conting of thin white shellac
or if vou want the finest possible appearance
cover the entire pamel with a thin coat of
high-grade varnish.
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This is |
also equipped with an extra length of wire |

NEW .2
Improved
Models

CLOUGH-BRENGLE
STATICHECKER

Free Reference Point Tester

At last a simple, low
price unit to make your
ohmmeter or analyzer a
high speed, point-to-
point checker that will
never become obsolete
Test cable plugs inte
any tube socket, Selec-
tor switch connects
ohmmeter to any de-
sired circuit without the
fumbling and uneer-
tainty of test prods. No
more complicated tube
base diagrams. The test chart on the instrument
l panel shows relector switeh setting for every circuit
of every type tube.  Instant reading— $1 06
no guess work. Net to servicemen only -

Electron-Coupled Test Oscillator

New improved series
| with larger line fil-
ter gud steep taper
shielded attenuator,
Provides all nceded
frequencies from
176 k.e¢. to 20
megacyeles with
| factory  ealibrated
snap position out-
puts. No hard-to-
read ealibration eurves.

Operates directly from any
A.C. or D.C. power Jine,  Also available in new two
and six volt battery operated madels. Approved
and recommended by more than fifteen leading set

B men only o1 $32.06
UNIMETER
Yolt-Ohm-Milliammeter

Provides cvery d.c, a.c.,
outpnt, and resistance meas-
uring range teeded for test-
ing all receivers, with ex-
tremely sensitive, high re-

sistance instrument move-
ment.  Uas an  accuracy
found only in far more

costly instruments.

Write for complete descrip-
tion and the new low
prices.

Staticlear Balanced Antenna

The proven interference climinating system that
uses the exclusive Bataneed Two-Wire Transmission
Line, deing away with the enenmgy leakage and fre-
quent short cireuits of shielded lead:ins.  Makea
possible operation of twelve or imore receivers from
the same antenna and lead-in system. List price
only $5.50. Write for full details.

Mail Coupon Today!
The CLOUGH-BRENGLE CO.

1120 W. Austin Ave. Chicago, U.S.A.

I Please send me eomplete catalog of new 1934 |
l Clough-Brengle Professiona] Service Instruments |
| and the Staticlear Balanced Antenna Syastem. 1

| Name ..cocovir [ RO AT CrrreaTrtT =
I AQAICEE oooores oo e =
| (013 SUPIIRPITVORIE -1 1 1 ST, ]
]
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"SAME WAVE"
PROGRAMS

(Continued from page 369)

understanding of the theory of operation of
the equipment,

Upon being brought jnto the station by
wire line the 4 ke. reference frequency passes
first through an amplifier. The output of the
amplifier is fed into a frequency multipller
which generates the fifth harmonic (20 kc.)
of the fundamental frequency. ‘This 20 ke.
frequency i8 used to control a 10 ke, “multl-
vibrator.” The output of the multivibrator
contains the 10 ke. fundamental frequency
and all its harmonics up througl the broad-
cast range. The 10 ke, fundamental fregneney
is passed through one amplifier and the har-
monies are passed through another.

The amplificd harmonics then are fod into
a selector which seleets and further amplifies
that harmonic which is 10 ke. @bore the as-
signed carrier frequency of the station. The
carrier frequency, generated by the erystal
oscillator, which may be assumed to differ
from the assigned value hy some difference
D is combined with the selected harmonic in
a detector.

The amplified harmonic beats with the car-
rier frequency in thls detector producing a
difference-frequeney of 10 ke, 4 Iy, Thix 10
ke. - D, together with the amplitied 10 ke.
teference frequency from  the multivibrator
constitutes the input to a pair of balanced
modulators.

The 10 kc. reference frequency before being
applied to onc of these modulators is passed
through a phase-shifting network which re-
tards its phase by 909, The output of each
modulator bhecomes one phase of a two phase
alternating current of the f{requency I, The
outpnt of both modulaters is then fed into a
“corrector unit” consisting of a small. syn-
chronous two phase motor mechanically con-
nected to a small variable condenser assocl-
ated with the crystal oscillator circuit, The

§_Cammin * gz

0 ac.

MULTIVIBRATOR

snc. 470 20 mC.

AMPLITIA vl TIALICA
—

- n(.l
N,
WAL LINE SURPLYING

4 mC.ACPERCNEE
Facquencr .0

| S—

1O RC. anD
HAAMONICS

onc.
wC LT
P

NO 12324 PanEL
(ncLuDES PomER SURPLY CQUIPME NT)

MARMONIC
amflefila  3CLECTYOR gDCTICTOR

on PHASE drif FinG
T won

BETECTOR

AMOLIFIEA

.| L
FAlOUENCY  CarSTal
CORALCTOR  OSCiLATOA

niTy

0 4238 Sancy
(INCLUBES sowEa SuerLy [QulmEnT)

Sequence of equipment in attaining synchronized broadcasting.

two phasge current from the modulntor stage
has o direction of phase rotation wbich de-
pends directly upon whether the carrier fre-
quency s above or below the assigned value.
If the carrier departs from the assigned fre-
quency, the synehronous motor wili revolve in
the proper direction so that the resultant
change in the variable condenser will alter
the frequency of the crystial oscillator and so
Iring it back to the assigned value,

Any deviation of the carrier frequency
from the assigned value operates the fre-
quency corrector. thus providing a precision
of carricr frequency perer before approuched
in broadcasting transmitters,

Quartz Crystal Oscillator

The crystal oscillator unit was especially
designed  for use in this equipment. The
muipment contains the erystal oseillntor unit
and the associated ecorrector device in dupli-
cate.  Shonld one of the units fail the other
may he placed immediately in service by a
simple switehing operatlon,  The spure unit
Is kept at operating temperature continuously
%o that no warming up period is required be-
fore placing it in service.

The oscillator circnit, together with its as-
sociated quartz crystal coutrol, is housed in a
single unit. The quartz crystal control is en-

closed in a separate ehamber. within  this
unit.  The tempevature of this chamber is
closely regulgted by o mercury  thermostat,
The cirenit. the erystal and the thermostat
are adjusted and ealibrated ag g unit.  This
insures high precision of calibration as well
as permaneney of adjustment,

The oscillator tubes used are uniform in
construetion and. therefore, need not he cali-
hrated individually with the oscitlator unit.
It Is possible even to replace the oscillntor
tube without appreciale frequency change in
the oscillator. The absence of mechanieal re-
lays in the erystal heater eirceuit is an fm-
portant factor in maintaining satisfactory
service,

Advantages of the Equipment

Equipment snch as that desceribed has heen
found the most practical means of holding
the earriers of radio transmitters in synchro-
nism. Using the reference frequency to con-
trol the output of a lucal crystal oseillator,
rather than as the hasis for generating the
carrier frequency, makes the station enrrier
independent of any interference which might
be received with the reference frequency,

This arrangenent also insnres against the
necessity of the station « 12 operation §f
there is a failnre of the syvnchronizing appa-

Another Big Boom In Radio . . .

PUBLIC ADDRESS INSTALLATION
It’s a Money-Making Field

Here is s new edition to the RADIO-CRAFT Library Series—it's a book which shows
radio men how to really make extra money in a fast-growing field, allied to radio. In
ublic address work unlimited opportunities arise—it's practically a rejuvenation in radio.
now the facts about public address equipment and get your share of business. Get a copy

1§
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of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley—it covers

A BRIEF SUMMARY OF THE CONTENTS

INSTALLATION [INSTRUCTION—
Amalyzing  Requirements; Best methods for in-
stalling—indoor, ontdvor; Methods for minimiz-
Ing “"howl*® or audio oseillation present after
Installing: Speaker Installation t(horn iype, baf-
fie 1ype}; General Instructions and Hints.

ACOUSTICS—
How to survey and sanalyze an suditorfum for
reverheratlon  time—wlth  fornmlas, and correct
method for treatiment: chart with absorption eco-
efTicients of standard Irrating material.

SERVICING—FORMULAS— 5
Amplifiers: DPower Supnly devices: Speakers;
Mlerophones (cathon, condenser, ribbon or velec-

bile-uso amplifier, 2 watt (Radio-C'raft), AC- 1tx); Formulae—decibel, meaning and u<e, cale

culatlon overall audio gain, distortion {n ampli-
fier; Conclusion,

64 PAGES — 6 x 9 INCHES — OVER 50 ILLUSTRATIONS

L Thls bock may he boughl in conihination with other Dooks In the RADIO-CRAFT B:__
™ Library Serfes.

96.98 Park Place, New York, N. Y.

seamns. checks or monev order accented, for whieh send
me postage prepaid, One Coby of the new Look, PUBLIC ADDRESS INSTALLATION AND SERVICING,

e = -_'—H\' modern methods of servicing and installing public address equipment.
/ 1 - ' r .
[
B0 ADIOCRAFT LIBRARY y o2
9] AUDIC AMPLIFIER FUNDAMENTALS—
f? ! ey .-t Introcduetion; Discusslon on ypes of amnlifieation
e —transformer coupling. reslstanee coupling, im-
o o bedanee coudling, push-pull and miscellaneous;
Wy (T i New Terms and Theory—Class A amplifieation,
h | % lass B amplificatlon, Voltage amplifler; Power
¥, " amplification; Pre-amplifler, Carbon microphone,
Y ¥ ._1 Condenser microbhone, Nikhon or vejoclty micro-
- L phone; TPower Supply Requirements—For Class
LT, g A, For Class B.
-|'i i PUBLIC ADDRESS AMPLIFIERS—
Py a Standard Installation—4% watt amplifier, T watt
=P - i amplifier, 10 watt amplifier. I5 watt amplifier.
" i b 20 watt amplifier, 30 watt amplifier, 40 wait
' i amplifier, 50 watt amplifier: Speclal TInstalla-
bt [ AND SERVICE i tlon—Partable—6 voll operaled amplifier; Mo-
E 1' { DC—and 6 volt amplifier, I're-amplifier (1 stage,
h i i 2 stage, 3 stage).
bty i
: T
x| A n
§ 4 Modern Methods of &
(#| Servicing and Installing
el . .
<16 Public Address Equipment GERNSBACK PUBLICATIONS, Inc.
PyLr
LT by J.T. Bernsley GERNSBACK PUBLICATIONS, Int., 96.98 Park Place, New York. N. Y.
f Gentlemen: Enclosed you will find 50 cents,
k ‘.‘. @
hl . - Name ..cocvivnrnannaaranans 06C00000600 DaBoonan
¥ UBLISHED gy
i
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ratus or an interruption of the reference fre-
quency supply.  Under such conditions the
crystal oscillator will continne to supply a
carrier which will not drift from the as=igned
value by more than a few ceycles per minute
uver & period of several hours—a  variation
which wontd not he sufficient 1o cause serioms
interference at listeners’ receivers. As soon
as normal conditions arve re-established. pre-
cixe synehronization is restored promptly and
automatically,

This “eommon frequeney broadeasting eguip-
ment”™ makes it possible ro operate a chain of
widely distribuied stmions on a common fre-
yneney systom withom any  special synchro-
nizing link between the dmdividual  stations
other than the clrenit providing the reference
fregqueney.

When stations in a chain are usiug the
sine program  these must necessarily be the
wsual program line conuection,  Otherwise, all
that ix neeessary to operate the starion in
syuchronization with another station or with
a chain of stations is a wire line eonneetion
to the 4,000 cycle reference frequency solrcee,

@
ELECTRIC CLOCKS ON D.C.

ERVICE MEN have had electric  clocks
thrust upon them, in many late radio set

| munlels but, until now. it has only been AC,

receivers that were <o equipped. Now, ace-
cording to the December 50, 14 issne of
Narrne (Londond, a povel diseovery makes it
pessible  to operate  synehronous  electric
clocks in certain DO, districts,

In ¥ngland the DO, power supply is ob-

| tained, in s<ome instpnees, by means of er-

cury arc rectifiers from a5 phase, time-cone
trolled, S0 cyele tem, in which theve js a
pronounced third-harmonic ripple in the D,C,
supply,

Although the clock in question was de-
signed for 230 V. oand 50 cyeles, the same
| principle of operation would hold for any A.C.
clock provided it “matehed™ the ripple.

After putting into the elock a d-to-1 reduce
| tion rear the seconds hamd rotated 1 ropom,
Then, ns the amplitude of the ripple voltage
wis only about 1% that for whicht the c¢lock
was designed, a transformer of 1-to-10 step-
npe ratioe was installed between the supply and

. 562 1 the clock coil: a condenser in series with the

cloek and one side of the DO power supply
isolated the elock and passed only the A.C.
component,

This information is furnished to  experi-
menters in the hope that something may be
developed for nse in Amerien,

o
FREE SERVICE?

| SUBJECT that has been discussed from
very possible angle, and which has not
a8 ¥t been seftled to anyone's satisfaction, is
that of “free service,” .And now it secems
that thisx most vexing problem has finally
floored Enelish radio dealers. -

| One solution te theie problem was a recoms-
mendation that the dealer demand a certaln
sum for maintenanee instead of supplying the
| consumer with free service,  That ldea was
{tried here, uat, somehow, it failed to go over,
However, if it “clicks” on the shoves of Merrie
England—we might try the scheme all over
agatpn.. It certainly wonld nean the end of
gyp-service or price cutting in serviee work,
L The iNustration helow,  fndicative of the
present stiatus of American dealers. is hor-
rowed from “Tie BrospcasSTER AND WIRELESS
tETAILER, an English publication.

|

ST |ll<5] {}

| 5

The solution to the dealer’s problems?

1934

UBET/ ITS EASY
WITH THIS NEW READR
419-711 TESTER ”

YOU CERTAINLY

INCE 1904, Readrite
engincers have pioncered
many important developments
in electrical measuring mstru-
ments. The new 419-711 tester
is regarded as a imilestone in
Readrite progress.

No longer is it necessary to take
more than one mstrument out on
a service call. This practical and
flexible unit permits you to make
every necessary radio set analysis,
to quickly check both good and
bad tubes.

Furnished with a practical selec-
tor switch, this instrument en-
ables you to test voltages and
resistances at set sockets. In
addition, voltage resistance and
capacity tests are available through
the meter jacks. Equipped with
the new Triplett D’arsonval Volt-
meter, which has 1000 ohms per
volt resistance.

The No. 419-711 tester makes testing
l of new and old tnhes a simple, easy,
| quick operation. The shaded two-color
scale is an exclusive Readrite feature—
making it possible to read tube values
in plain English . in language your
customers can understand. The posi-
tion of the needle immediately indi.
cates to what degree a tule is either
good or bad.

YOUR DEALER CAN SUPPLY YOU

s « «» at the dealer’s net price of $48.75
R

See him today.
ReabriTE METER WORKS
102 College Ave. Bluffton, Ohio

Mail Today for Details
I I

| READRITE METER WORKS
102 College Ave., Bluffton, Ohio

] Gentlemen:
Send me catalog on Readrite Tester No. |
419-711 and complete line of servicing in- |
l struments.




HERE IS A GROUP

OF FINE QUALITY RADIO

I:ARTS THAT “Shouts’’..

Mershon Triple 10 Mid.
Electrolytic Condenser

A genuine Mer-
shon  Eleetrolytic
condenser at this
Jow price for the
first thue.

Contains three
10 mfd. condens-
ers in one. Used

as a replacement
in many different
Tecelvers.

Proven  design,
puncture . proof,
constant  capaelty
—are the features
which distluguish
thiz condenser from other:

Positive terminal leads are brought
out to bolts on top of the condenser.

POWERTONE SENDING KEY

This ponular deslgn is widely nsed n

and eodo Dractice key.

Mountad on a mahogany finlshel base.
adjustanhle for elearance and tenzion.

\ ‘nerclnl key at tne mmnateur’s priee,
and 2% Inches wide
Price .

The key 1

a low power transmitting

5y

well-balaneed and fully
Contacts are deslgned for heavy serice.

Fase dimensloirs inches long

. 79¢

CROSLEY POWER
TRANSFORMERS

Construtted
of the tinest
materials
Large  over-
sived con
struction in
sures freedom
from heating.
Massive core
and oversized

;-oil provides
onK - timible 'y \
free life L E Sy
1. H. model supblies the followlng

voltage

1V2 volts for 4-226; 24 wolts at 2
amps. for 1-227; 5 volts at Y4 amp. for
1-171A: winding for Raytheon Type
B.H. tube: 250-250 HKigh veltage;
Primary 110 volts A.C. §0 sl 00

Neratlve Is grounded to
$1.25

Fast .06-.06
Condenser

A high grade by-pass condenser
made by one of the foremost
rondenser manufacturers in the
country. Contalns  1woe .60
tondensers In one can. Neparale
1erminals are hmught out for

the comnion connection  and
dboth lnﬂsluve. Can is nint
£rounded.

e ___l2c

60,000 obm 14 Prong Bake-
Ward Leo- lite Socket
nard Vitrehn

Resistor

A nhtgh grade well
known heary dinty
resfstor. Wil «diz-
slate 25 wutis
coninuously. Total
reslstance ls
Hin ohwis 1

at 1300,  cCones | We bought a great auan-
completely | thty of these sockels hefore
mounted on a | the Dbrice rise. 3ere 1s
bakellte strip to | Your rhance to stock up
ense tnstallatlon. They will go rast at thls
Itukedlte  strip | low price—send_in Your
measufes 4 Inches | order now. Phosphor-
in l(-null(li and 1% | bronze contacls . assure
inch wide. permanent connectlon

Price i9¢c Price comeston e

FARRAND
INDUCTOR DYNAMIC
MODEL

The ideal short
wire receiver speuk
er; eliminates hum
and ne nolse;
draws less current;
absolutely  genuine
Farrand omhacy
In size: hrings in
the very weak short
wave statlons.

Do not ronf
this model with he
varjous similar
tynes on the niarket
) posing as Farrands,
This 1s the true Farrand Inductor Dyuamie. Is
adaption to short Wave Hadio Recelvers has
proven a popular sieq The most inaudible s1a
tions are brought In with remarkihle ¢learne
without the eustomary noise and ln regulur
dynamic speaker. Has two maxnets allel to
ach other with a bracket placed between them
to fucilltate mounting.  oOwverall 9% model,

biige" 2 e ube when ovdelng g3 98
12" MODEL
The Genuine _ Farrand

Induetor For The First
Time At This Low Price

These models are not
lo be eonfused with the
various t¥nes now on the
market and labeled Far-
rand Inductors. Thesp
models ure all facfory
bulle and net just put
together haphazardly.

The 12 fneh models
have two magnets stand-
ing upright, with a
bracket on the hottom to i
ease mounting. Dimen-
ilons of the 12 inch medel: 12 inches high and
6% Inches deep.

(127 Model
Our Prlce'.)‘..u.............._....Asa'gs

CROSLEY DOUBLE
CHOKE

A unit consisting
of  two  chokes
which rcan easily
he separaled,
Fach  chuke s
rated at e hen-
Hes at 60 mtlls,
X¥rurdlly con-
strurted and wiil
hanitle an  over-
yad r - 15%
Fully shietded In
an attrnctive hlack
enameled can.
Meusurements
530 ins,  long,
2% ins. high. and
23 Inches wide
Iliach choke contains

Prive

tycle. Price
R.CA. VICTOR
HAND MIKE

Provides true toned
fenroduction of
musle  und  volce.
Ideal for wuse lu
howe  ree-
ording sys-
tems. and
as a1 home
broadeast-
tng  mike
Widels
used In
amaleur
nortable guhlle al-

1, ress systems
& dress sy 1S,
Py Neutly finishei! in
\ hrown gun  metal

enimel complele

with 5 fuot cord
Our
Price

$1.25

This chassis is

as high
huitt-in
which
volts
Gencroun:

oiitypmt
permits

tling or Dblasting.
The thick armature
sturdy metal frame is lined with a
baffling  fabrie, greatly improving
erties of thiz sensational speaker.

enhancees perfectional reproduction
siderably; most compactly made;
ameter, 4% " deep overall.
Price

GENUNE R. c. A.

MAGNETIC
CHA S SIS

the
one used in the R.C.A.
10013 Speakers which list for
£35.00.

nuse
without distortion,
oversized
is accurately ecentere,

acoustic
Note the cor-
rugated sutface of the cone, an exelusive feature—
qualities con-

... $2.50

identical
100N

Note
transformer
of 450
rat-
magner
the
self-
prop-

pecial

outside di-

Replacement
Unit

The genulne  replacement
unit mechanism for the K.
C. A, 100A, 1008, and 103
sheaker chassis. This unit -~
1s complete in every detail
excedt that it is furniched
less the magnet. Guaran-
teed to be In perfear condi
tlon. t'an alse be used tor
teplacement purposes gn any
other type speaker.

With Magnet

Our T‘rice.....“...ssc z =3

BALDOR

Television Motor

A sllent synechiron-
ous motor used In
the lenklns ‘Tele-
vision recelvers
All gennine brand
new idaldor Alolors.
SPECIFICATIONS

Tspe M 2 C R

I P.—1/15

R. I M. —I700

Volis—110 volts

A.C.. 60 cycle

Amp.—1.0
Ph.—1
Standard

Overall height

$6.95

lToug

shaft 315 anehe

Handy
Kit of
50
R.M.A.

Color
Coded

Resistors

| P V.

273
1-Watt
A complete aszortment of resistors which will
prove Invaluahle to the servlee bench. Their loux
tinned leads and #mall #Hze nermlt easy insertlon

or reilacement A rcompact kit andl easy fo rarry
Odd valnes can be obtuined by connecting two or
more values In serles or parallel. K.M.A. color
coded fer easy ldentitication,

EE—WIth cueh assortment of 50 resistors a
beawtiful bakelite case—a souvenir of the Chicago
Century of Prooress Exposition. =ize of box: U

Vil o3 1% 52.95

Price

All orders are F.
subject to prior sale. Terms:
of 20% is required with every order.
ancé may be paid on delivery.

2% if full amount is gent with

0. B. New York,
A deposit

and

Ral-

Deduct
order.

DO NOT SEND FOR CATALOG

245 Greenwich St.

GRENPARK COMPANY

Dept. RC

New York, N.Y,
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SALE OF ORIGINAL

All Parts Used in Majestic Receivers Have REPLACEMENT PARTS

Been Known to Be of the Highest Quality

FILAMENT AND PLATE TRANSFORMER
Model No. 25

Primary 115 volt 25 cycle

See nmlnr\ m anode center tapped

Secondary 5 volt 2 amp.
Secondary 2.5 volt 7 amp.
Seumd.irv 5 volt 7 amp. center tapped

Weight 13 1bs.

FILAMENT AND PPLATE

TRANSFORMER
Model No. 23A

FILAMENT AND PLATE
TRANSTORMER
Model No. 10 Converter
Primary E10 Volt 50-60 Cyele
Seranilary 1o anode cemer tapped
Secondary 5. Volt 2 Am
Secondary 2.5 Volt 31 Amp

Weight 4 Ibs.

Primary 115 Volt 60 Cyele

Seeondary to anode center tapped

Xepondaty 5. Velt 2 Amp.

Necondary 2.5 Volt 7 amp.

Necondary 2.5 Volt 3 Amp. center tapped
Welght 2¢ Ibs

Original Mnjestie Part No. 75883 Orlginal Majestic Part No. 2156 Origlnal Malestic Part No, 6414
3-4— KEuch 3— Each z— Each
l'x,:,‘l""i‘li:‘;\l,""""’:'l!:"l‘z“ U-‘,:,:""J\'{,:’:,hl"":},‘:;“"‘ FILAMENT AND PLATHE TRANSFORMER
LA NDL ME h MR Y a N —Chi g abeigi
Peimars 110, 120, 150, 200, 20, 240 Primary 110, 120, 150, 200. 220, 240 Model No. 130A—Chussis 131-132-133
p o it Primary 115 Veolt 60 Cycle
L4 25. o P m .
(o _anode center tapped, sup- | Secondury to amode cemter laped. sup- Seondary to anode center tapped
R85 Volt Ty, at 140 M.A piles 380 Volt D.C. at 120 M.A. Necoudary 5. Volt 2 Amp.
Seromtary 2 Volt 3 Awmwp. for No. 82 Semntl.l;'n‘ry 2.5 Yolt 3 Amp. for No. 52 secondary 2.5 Volt 7 A
CLltier rectitier ¢ s
SerondaTy 2.4 Volt T Amp.. center Sc«:mln&)‘ 2.4 Volt 13 Amp., center | Secendary 2.5 Volt 3 Amp., center tapped
tapped tappe d
Sceondury 2.4 Velt 1 Amp.. eenter Welght 13 lbs, Weight 1633 Ib.
tapped Welght 13 Ibs. Original Majestic Part Ne. 9178 Original Mujestic I’art Neo. 891
Original Maljestic Part No. 9529 s s
53.95 Frch 395 Each 345 Each

PICKL P TRANSPFORMER

Model Neo. 155
Weight 3 Is.
Original Mujestic Part No. 5532

89c¢

Eaeh

rPICKu e INepUT

PICRUPr INI'UT
TRANSFORMER TRANSFORMER
Model No. 155 Madel No. 100

Weight 3 Ibs.

riginal Majestic Pi No. 557
Original Majestia Part No. 558 Original Majestlc Part No. 468

89c¢

Fich

Euch
PUSH-PULL TUSIH-PULL l\ll PULL CONDENSER CONDENSER
INPUT INPUT reyr BANK ~
TRANSFORMER TRANSTFORMER '1'|<\\~|0|:\|| R R — ASSEMBLY
Model No. 30 Model No. 100B—508 Medel No. 30 For No. 100B and 90B Contains 3—2 mfd Model No. 35
Welght 1% 1bs. Weight 41 Welght 3 lbs Conl;n‘l- )4 1 12, mid.
- . facti lght 1
Original Majestic T-art o I m tie 1 . Orlglnal Majestic Part Origlnal Majestic Part ok
rig '{\L ;‘?.r ) & a]es ic 1 Orh.lnal Mas]estnt 1rart ~o. 1583 ~o. 1758 Orlglr b ,}13‘::;(# Tart
89c Each 89@ Fack 69c Each 51.79 Each $1.49 Lach 69c Each

BANK No.

CUNDENSER inBrs

CONDUENSUER BY-PASS BY-PARS CONDENSER AND

ASSEMBLY TERMINAL STRIP
Weight 63 Ibs. Model No. 390 REEENEEY.
o . A . . el Model No. 200
Original Majstic I ‘0. T16 Original Majestie I'urt No. 9167 .
5l MEGIE PRIV O3 Ll Original Majestic Part No. 6298
I'——' PLach Each Fach
ONDENSE CONDIENSER CHORE FILTER CHOKE | DOUBLE  CHOKE | SINGLE CHOKE
‘ (\'S\NI:"'I\I = \," (\,;,.v,-\“u v ASSEMBLY UNIT FOR 90 SERIES FOR 50 SERIES
s i Model No. 25 and 258 No. 7P3 Model No. 50 916 power pack TPR pawer pack
Model No. 340B stel el o Dual choko Welght 5 1 Welght 8 ibs. Welght &
Orlginal Majestic Part | Qriginat Malostic Part Ollg‘}rf‘nl'mMa]cstlle part | Oriinal Malestic Iart | Orlginal Majestic Part | Orlginal Malestle Part
No. 8043 Ne. 5607 ~No. 312 No. 3051 No. 281 No. 649
69¢ Fuch 69c¢c Euch 89¢ Jach 89¢c xach $1.19 Each 89c¢ Each

ORDER FROM THIS PAGE
Do Not Write for Catalog

No orders for less than $2.00 accepted. No  § ~ i
C. 0. D.s. All shipments will be forwarded by ~ § Name ... g
express collect if not sufficient postage included T Address ..o :
with your order. ; CItY oot e State .............

T R R SE SR ER SR S mm o e B R A W SRR PN RS W UY SR SR SR B S SN SN PN O
WELLWORTH TRADING CO., RC-334
111 W. Lake St., Chicago, Il

[
]
: Inclosed find for which ship to address below
1

§..
the following MAJESTIC parts:

RADIO-CRAFT for MARCH, 1934



YOUR DOL AR IS WORTH MORE

When You Buy From Us

$ the dollar inflated? These days everyone is speaking of inflation. But who cares? Whether it is or not, your dollar is worth more
Iwhen you buy from us. The prices on this page are so radically low that no one can possibly undersell us. Every month we list on
this page a few STAR (%) items which are not listed in our regular catalog. These are all special items of which the small quantity
on hand does not permit us to catalog them. ONCE SOLD OUT, NO MORE CAN BE HAD AT ANY PRICE. ORDER TODAY—
NOW. Order direct from this page and save money. 1[00% satisfaction guaranteed on every transaction. Take advantage of these spe-
cial offers while they are still available, STOP SHOPPING—WE SHOP FOR YOU AND GIVE YOU THE LOWEST PRICES.

Complete ., . . Nothing Else to Buy

Imagine the conven-
ience of just siiting
back in an easy chair
or i¥ing In bed and
merely by pressing a
series  of  buttons,
starting the radlo lo-
cated in a far off
room of hidden away
in the basciient. Not
only that, but selact-
ing one of ten stations
from a remote peint,
1t this 13 the machine
age, it is nleo the age of convenience.
The remote contrul 1s a_machine de-
signed 0 tune Your radio autotnati-
cally. Why not takoe advantage of It,
csperlally when it is priced more than
30070 below dt< original st valae

This remote control outfit was wsed
on one of the Colonial remote Contral =
receivers which sold lor more than §300.0u; yet you or 'uunm- 1l handy with toels can
attarh it to your own radio. You can then htde the radi the clusel
some other out-of-the-way place and extend wires to any nnmber of sleaker:
located In various parts of Your apartment.  hinagine [he surpri i
at distier of at abecial gathierings, when. by merely pressit
flooded with beautitnl musle or other enrertalning hrogri
Aside from being a novel Hdea it 1s also a very praetical one.

RAD10 SERVICE MAN and CUSTOM SET BUILDER—Here Is Your Opportunity!

Yot need but mention the words ““re € control® Lo your enstoilet and homediately your
rommand his entire luterest and attention,  You are abie to do this because the Ides to
him, s new and because it immedigrely Implies expensive equintuent,  loweser, when
you inform him thal you ean constrin ADAPT HIS RECEIVER FOR REMOTE
CONTROL OPERATION for only u f dolkars more. his Intercat will most eertgioly
materfailze into an order. We need not give YOU any more talking polnts on this subject
because you probably can muster up more than we

EXTREMELY SIMPLE TO OPERATE

The outfit comprires two small motors (wne fur turning the tuning condenser and the
other for turning the volume control). a lo-pocitlon eommutator switeh for selecting 10
different stations. a step-down transformner for energizing the motors and a 13 button con-
trol board (10 buttens for the 111 statinhs, two buttons for Increasing or rlecreasing the
volume and one button for sllent tuning). A pllot llght ln this contfol hoard indicates
when the recciver is operating.

1t the shafts of the tuning eondenser anid volume rontrol of ynur present recelver can be
extended so that the commutator switeh xection anet ane of the mntor gears ran he slipped
over the tuning condenser shaft and the other mutor gear on the velume conttol shaft then
your can easily adant this ontlit to ¥odr receiver DIRECTLY without any further changes.
With some sets it may be necessary to remove hte volume control éntirely from the
chassls and mount It directly on rhe Zear of the voliine control mator.  Cistom et hullders
necd have no headaches ahout this retmote control, inasmuch as 1hey can design the pliysical
layouts of thelr sets to conform with thic equipment.  The Nustreation clearly shows all
component parts of this complele rewote rontrol system. Shipping weight 18 Ths.

No, 1789 Celonial Complete Remote Contro! Oyutfit
YOUR PRICE, OY 1vv.onriereransineiesrsvessiiseneiesenerenne 980 GT

.0
tegleully
5 or guoests
s gradually
. by the hidden speakers.

Greatest Buy in Amcrical
Pilot Six-Tube Two- Volt

* Battery Receiver
COMPLETE. NOTHING ELSE 10 BUY

Tliere are DNLY 20 of these ha ‘ery re-
colvers avallabie. ACT FAST It you de-
alre to have one at thls low prie~. Ervery
one is famillar with the fine qu :ty and
performance of I'llot recelvers. T..elr pre-
clsv engincering and elaborate de Ien has
wmade them famous threughout th world.
A fortunate buy bermits us tn s=.1 these
6 tubg 2-volt recelvers at a price which is
almost 3005 below Mst.

This receiver tnay Le operated from s
storage battery as well, without any addi-
tlonal changes. Uses 2-30's. 2-31's and
3-32's.  These tubes are arranged in a
blghly sensitive tuned radio frequenty etr-
cuit which sssures stability throughou: the
entlre life of the set.  Every ecompinent
part. including the tuning condenser, are thoroughly shielded to prevent stray signale
fhiow entering the eircuit. N latge 8" magnetie speaker., specially desligned 1o work
trna push pull tubes, reproduces the programs with a clarity which compares favorably
with the originai renditions. Both chassis and sDeaker are mounted In a two-toned
cabinet of special columnsire design. The four controls on the front pahél ate resbéc-
tively vulume control, statlon seiecior, ""on off*' switch and tone coutrol. The cabinet
nicasiees 187 high by 14 wide by 9% deep. Shiuping weight 30 lbs.

No. P-200—Pilot 6 Tube 2-Vol Battery Recelver, Less Tubes. sls.so

Complete set of tubes for this receiver

YQUR PRICE
Don’t Junk Your Old Tube Checker! Modernize it

With This Multidapter

Contrafy to popular bolief the adient of the seven pronZ and other new tubes hss
not rendered Your tube checker obsolete. \Why throw away an expensive tuoe
theeker when 1t can be easlly, without any internal
chauges, brought up to date? You merely plug this
new  Multidapter into the four breng sorket of your
present tube checker and you sre all equipped to test
every tube that was ever placed on the market. The
legends of moure than &0 of the new tubes are litho-
graphed direcily on the front panel of the Multidapter.

Furthermore, the unlt Is so flexibly constructed that
the oberator has access to every ainZle element of any
tuhe. In other words, aside from being sblc to make
standard tests, every conceivable other test desired by
any serifecman or experimenter can be readily made
through the manipulation of four plugs and the series
of plug jacks, symetrically arranged on the front Danel.
This feature makes the unit a perpeétual lnstrument.
Hhippzlag wd‘mtillb"f
No. —Multidapter
YOUR PRICE.....oom s mmersemssssssssennesrs B § o 5O

* Servicemen's Wire Wound Fixed
Resistor Kit

OUTER STELL WSULATID
s«-‘uu ., ‘.-'uounnw
Ly
weSAATION e TERMINALY

500 ¥ i

Yot have Drobadbly never seen eor usod a resistor of
thte typs. It s new, it is radically different from
other resistors, hoth In constructiont, securacy ami main
tenance of eallbration. These resistors are '"AR-
MORED' in the strirtest sense of the word A
heavy steel covering sround fine wire element tircteets welght 2% Ibs
it Indefinitely and |)rulum;s Iis lite. A RESINTOIL OF el
TIIIS TYPE MAY BE USED OVEIRL AND OVER | No. “F" 2 Button Mike.
AGAIN, FROM sbn' TO T. WITHOU'T LOSING YOUR PRICE
ITS C\LIIIIIA’T‘IU\ O W RING OI'T

ard 200 ohms per butten.

* A R EAL MICROPHONE
.t tho Price of a Toy

Here
valut erer offersd in a
commareial type mlcro-
phone! An wnusually large
two - Lutton  mlerophone,
ruggedly constructed snd
designed especialy for
broadcast purposes. Fre-
quency range 30 to ever
8,000 eyeles—adlejuate for
all speech and musle_re

i production. EXCELLENT
FOR PUBLIC ADDRESS WORK, Stretched
cushioned diaphragin of durzlum with pure Rold
entef contarts on Lotting and dlaphragin, Stand
Finished in beautiful
pollshed rhrome., Neot welght 13 1bs. Shipping

1s the largest

$4.97

The kit sonsists of 24 resistors. oniy 4 of which are
daldicated.  In otiue words there are more than 20 dif-
terent values. I these unit< were bought 1ndiclidually
they would cost more than $6.30. Manufacturers and
custom set bhuflders are raplidly hecoming aware of the
fact that these resistors defy adverse <onditions. They
will stand a considerable overload without breaking
Wawh, It 1s quality merchandise of this kind whidils
Kuilde up the business anid reputation of a servieeinan
ur custoin set huilder hecause *‘chead thlngs are ex
pensive in the long run *

CONTENTS OF KIT

The kit contains one carb of the following values: 20
ohms C.T., 40 ' T, 60 (T, 50 ohns. 100, 150, 250
two each of the followlng 200 chms, 500, 750 and 10uu. "
Shipping weight 3 lbs 'l",".."t prrent 2
No. ‘MU-KIT"—Service Men's Wire Wound

High Emission 201-A Tube

Thle tube may be called n
hetween a 71-A and the 201-4A
the M type fllament of the fortner and
the characteristics of the latter. In
other words It is & 201-A tube. whieh,
due to its ~*M** shape filamcnt has a
very hlgh electronie emilcsion, This
means high plate current. These char-
arteristice make it exechtionally suit-
alile fur use as an oscllister in trans-
mitters of in receivers. May be used
300,400, Goa, 1250, 1500 3000, 2500, and aoon and | 1e ahantize as oeclllaors in 0 and 100

amps. matlmum plate voltage
volts. Shipplng weight 3¢ 1h

Over 100 Hook Ups —
1500 Illustrations

Fvers time a new cditlon of our RADIO AND
SUORT WAVE TREATISE comes off the press
it 1= an event

This eompletely revized and enlarged 1934 edition
contains 108 solld pages of useful radio Information. dia-
crame. [lustrations, radio Kinks and real live radle mer-
chandise. It contafus more valusble radie Infornation—
more real live ‘“meat’’—than many textbooks on the subject,

PARTIAL LIST OF CONTENTS

Chanter Two of “*Fundameutal Principles of Radio for the Re-
ginner'—The New Tuhes, Their 1°ses, and Their Fundamentat
iraglts ~1Taw ta Make Maney witly Fublle Address Ry steny
How e Balll tle T ™ Beginner's Transinltter— low to Bully
the Famous Twinplex Short Wave Receiver—Ilow to Construet pn
Amateur Itadlo Transmitier—A Most Modern amd Cimplete Tube

reos
It has

Fixed Resistor Kit. No. ZRF—High Emission 201-A Tube (Inrl.nﬂlnr-lmllnz Socket Conncctions for all Tubes—XNuonerous
Fre
YOUR RRICE °n|ys2.2s YOUR PRICE each $0.20 E;(e?ou ::! fo'rtnostuo, Treatise sent by return mail.

WE ARE A WHOLESALE HOUSE ANC CAN NOT AC-
CEPT ORDERS FOR LESS THAN $3.00.

}f C.0.D. shipment is desired, please remit 202, remit-
tance. whiech must accompany all orders,

H full eash ateernpanies erder. deduet 2%, dlwcount, Bend
seney erden—cortified chock—U. S. Stamps.

Radio Trading Company

576

ORDER FROM THIS PAG

catalog for the greatest Radio Bargains.

Should you wish goods shipped by varcel post, be sure to Include sufficlent extra remittance
for same. Any excess will be refunded.

102 Park Place

You will find special prices from time to
time, in this magazine. Get our big FREE

New York, N.Y.

RADIO-CRAFT for MARCH, 1934
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A NNOUNCING,

A GOLDEN OPPORTUNITY
FOR ALERT RADIO MEN IN

THE NEXT GREAT INDUSTRY

HE idea of electricians, radio service men and other mechanically inclined

inen, servicing Air Conditioning and Refrigctation Units is self-evident and

the thought has occurred to some untold thousands ever since air condition-
ing equipment has been installed in public audi riums, theatres, studios, depart.
ment stores, office buildings and manufacturing plants. The tremendously broad
possibilities in this new industry are bound to give employment and success to
men far-sighted enough to see its advancement and development. We quote an
exeerpt from Mr. Hlugo Gernsback’s editorial which appeared in a recent issue
of Everyday Science and Mechanics:

“I advise young and progressive men to go into the air-
conditioning business during the next few years; because,
this, nithout a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to air-condition private howses, ‘mall business offices,
factories, etc. We are not going to tear down every
building in the United States immediately, It will be a
gradual growth; yet small installation firms will air-con-
dition small houses, and even single offices in small
brildings.”

This is only partial proof of the certain success of this new field. Further
assurance is that engineering schools have already added many important courses
ot air conditioning to their regular curriculum. Architects and building con
tractors are piving considerable thought to installation of this eguipment in
structures which are now being planned and built, The beginning of this business
will probably be similar to the auto and radio industry, but in a few short years
it will surpass these two great fields.

OFFICIAL -
AIR COMNDITIONING
SERVICE MANUAL

PUBLICATION
OFFER

$4.00

() B PRE-
25 j

Official Air Conditioning Service Manual

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being

edlled by L. K. Wright, who is an expert and a leading authority on air ¢ondt.
tioning and refrigeration, He is a member of the American Society of Refrig-
ualmg Engincers, American Society of Mechanical Engineers, National Assacia-
tion of Practical Refrigerating Engineers; also author of the OFFICIAL
REFRIGERATION SERVICE MANUAL and other volumes.
In this Air Conditioning Service Manual nearly every page will be illus-
trated; every modern installation and individual part carefully explained;
diagrams furnished of all known equlpmem. special care given to the servicing
and installation end. The tools needed will be illustrated and explained; there
will be plenty of charts and page after page of service data.

Remember there is a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms selling installations
and parts every dav and this equipment must be cared for frequently. Eventually
air conditioning systems will be as common as radios and refrigerators in homes,
offices and industrial plants. Why not start now=—increase your earnings with a
full- or spare-time service business,

You have the opportunity to get your copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL today-—at a saving of ONE DOLLAR,
V-hen the book comes off press, which will be March 15th.. the price will be

20 a copy, YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00,
I’OSTAGE PREPAID. This is our usual courtesy, pre-publication offer which
enables us to determine the approximate print order for the first press run.
Send ws the coupon today, together with a deposit of $2.00. When the book
reaches you, you pay the other $2.00,

Here are some of the chapter heads of the AIR CONDITIONING

SERVICE MANUAL:
Contents in Brief

History of Air Conditioning: Fundamental Laws; Methods of Refrigeration;
Ejector System of Refrigeration; Compression System of Refrigeration; Refriger-
ants; Lubricating Qils: Liquid Throttle Devices; Servicing Expansion and Float
Valves; Servicing Refrigerating Systems; Control Devices: Thermodynamics
of Air Conditioning; Weather in the United States: The Field of Air Condition-
ing: Insulating Materials: Heat Transmission Through Walls; Complete Air
Conditioning  Systems: Estimating Requirements for the Home, Small Store,
Restaurant; Lavour of Duct Systems; Starting Up a System; Operating and
Ser\l(mg Air Conditioning Systems; Air Filtration, Ventilating and Noise Elimn-
inating Devices: Portable Electric Humidifiers :nd Roem Coolers; Automatic
Humidifiers: Air Conditioning Units for Radiator Systems and Warm Air
Systems; Central Conditioning Units, etc,

GERNSBACK PUBLICATIONS, INC.
96-98 Park Place New York, N. Y.

352 Pages
Over 600 Illustrations
97 x 12" in Size
Flexible, T.oose Leaf
Leatherette Cover <y

MAIL COUPON TODAYI

GERNSBACK PUBLICATIONS Dept. RC-334
96-98 Park Place, New York, N, Y.

Gentlemen: Enclosed you will find my remittance of Two Dollars for
which you are to send me One Copy of the OFFICIAL AIR CONDI-
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
oﬂ the press. I am to pay the addmonal Two Dollars to postman when
it is delivered. It is understood that the regular price of the book will
be FIVE DOLILARS when it comes off the press, and I am now paying
only a pre-publication price of Four Deilars.

Name S
Address
City . Siate

1 (Send remittance in form of check, money order or unused U.S. Posuze
Stamps. Register letter if it contains stamps or currency.)



AMERICA -TURNS TO MIDWEST?

AMAZING NEW SUPER-DELUXE

J6-TYUBE ALL-WAVE Radio

(970 2000 METERS-5 WAVE BANDS)

Is First Choice of Thousands of Radio Fans !

Big FREE Catalog Shows[Gaansioun
s *®
wffﬁ
New

Sensational Radio Values StiSECuNe
BEFORE you buy any radio, write for :
»
Deluxe Audiforium Type
SPEAKER

this big new FREE Midwest catalog . . .

printed in four colers. 1t has hclped
thousands of satisfied customers save from 15
to 13 on their radios . , . by buying direct from
the Midwest Laboratories. You, too, can
make a positive saving of 30% to 509, by buy-
ing a Midwest 16-tube de luxe ALL-WAVE
radio at sensationally low direct-from-labora-
tory prices. You'll he amazed and delighted
with 1tssuper performance! Broadcastsfrom
stations 10,000 miles and more away are
brought in . . . “clear as loeals.” You get
complete wave length coverage of 9 to

2,000 meters (33 mego- o
cycles to 150 KC.) Now, / 30-DAY FREE TRIAL PLAN
o STARTLES RADIO WORLD!

youcan enjoy the new DX-
Try the Midwest radio you select from the free

ing hobby . . . and secure
. g s

verlﬁcqtlons fro_m WO'_TId 8 catalog ., .in your own home . . . for 30 days be-

most distant radio stations. fore youdecide. Midwest can afford to make this
sensational offer because, when you sec and hear

this bigeer, better, more powerful, clearer toned,

super selective radio you will want to own it—as

80 many thousands of men and women have done.

<40 NEW 1934 FEATURES"
This Midwest ALL-WAVE Radio has FIVE distinet See for yourself the 40 new 1934 features that
waye bunds: ultra-short, short, medium, brondeast jngure amazing performance. lere are n few
and lone . . . putting the whole world of radio at your  of these features: Automatic Seleet-O-Band,
finger tips. Now listen in on 2ll U. 8. programs’. ..  Amplified Automstic Volume Control, 16 New
Caaadian, polic¢, aniateur, commereinl, airplane and Type 'I'ubes, Balanced Unit Superheterodyne Cir-
ship broadeasts . . . and programs from the four corners cuit, Super-Power Class A" Awnplifier, 29 Tuned
of theearth. Thrill to the chimes of Big Ben from GSB,  Circuits, New Duplex-Diode-lligh Mu TPentode
at Daventry, England—tune in on the *‘Marseillnise’”  "Fibes, Full Rubber Floated Chassis, Centralized
from FY A, Pontoise, France—hear sparkling music from Tuning, 7 KC. Selectivity, New Thermionic Rec-
EAQ, Madrid. 8pain—enjoy opera from 12R0, Rome— tifier, Automatic Tone Comnpensation, Auditoe
‘é 'j" ta tAhe cnlllpf '-h'i‘].‘"ok“tb“xg b!rdlfi?deh}?‘\”;" rium Type Bpcaker, etc. These features are usu-
sydney, Australia. Listen to Admiral Byrd's hroad~ i Iing 1 150.
cants From * Little Amerlca.” Taylor, of Geenn Treaeh, ally found only in sets selliag from $100 to $150
California, wrote: ““Heard KJTYI:: U. § 8. *Bear’, Byed,

— - xpedition ... e
g ":A'} E :).:NN near New Zen-
come o nl| dand, broad-
LIKE LOCALS casting phone
conversnt,mﬂ

MIDWEST RADIOS
ARE PRECISION
ENGINEERED !

Recently, the Officin]l Radio News Observer

Crawfordsville, for Pennsylvania reported that his Midwest
Ind.—1 hava || V- S, A7 Super De Luxe 16-tube ALL-WAVE radic
heard HVI, || Before so maintained contact with WOXZ (Stratos-

phere Balloon) when other sets lost signula.

NEW STYLE CONSOLES
Write quiekly for your FREE eopy of the new
Midwest catalog. "It pictures a complete Jine of
beautiful, artistic de luxe consoies and chassis...
( in_four colors! Sensationnl low
tations from Canadn to TERMS prices save you 309, to 509,

ubg, from ecoast to conat, ¥ |AsLOwas| can order your Midwest rugio from
Jessk Bavrinaik, 207 Blufl st | .- this catalog with as mueh certainty
O | o satisfuction as if you were to

; | oovn_nJ select it personally at our great
radio laboratories. Write TODAY]

. DEAL DIRECT WITH LABORATORIES MAIL COUPON TODAY/ =

A SAVE 70507 (o roo e il

Vatican City, || much radio

Italy; D‘!B' for so little
Zeesen, Ger-||l mion e y !
many; and YVIBC, Vene- || write for
zuela. They enme in with || # R £ E
the volume and clearnessof || ¢ st at o P

iny local stution. 1 logged ¥

| Increasing costs are sure to result in higher : mibwesT raoio coRe.. AGENTS! &
§ radio prices soon. Buy before the big ad- § pest. 466 gty
vance . .. NOW, while you ean tuke advan- I Cincinnatr, onio. . :

tage of Midwest's amaziuely low prices.  No iddle-
men’s profits to pay! You save from 307, to 507
when you buy direct from the Midwest Laboratories
...you get 30 days I'REE trial—as little as £5.00 down
puts a8 Midwest radio in your home. Satisfaction
guaranteed or vour money back. Our FREE eatalof
shows sensational radio values. Write fof it TODAY

4 MIDWEST RADIO CORP.
@ 3 DEPT. B8~ CINCINNAT, OHIO, U. S. A. HENEE

o Check Here
Without obligation on my purt send me '3 [ |
your new FREL 1934 catatog. and com- | Detaits |
bete details of your liheral 3-day W
&'lu-;l';ma.loner. Thisis NQT anorder.

Name. ..

Address. ———e T V———

sasassisacanIssirnsnasuaROns

Esrablished 1920 Cable Address Mirsco- ABC_Sth_Editio ateessesnaneen-sansrassaarnas




