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ALLIED COOPERATES

In spite of tremendous increases in the
cost of labor and commodities, thousands of
items in this book are being sold at below
the current market. Hundreds of other
items are being sold at prices that are still
less than last year. How was this achieved?
The answer is simple, huge coniracts, huge
purchases, made during the summer of 1933
when radio prices were al their lowest in
history. Merchandise which was purchased
at last year’s low record prices is being
passed on to our customers at tremendous
savings. Send for this Catalog now and
save money.

{ere is the book that is mak-
ing radio history. The most com-
plete lines of quality radio sets,
tubes, replacement parts, test
equipment, and service men sup-
plies, at the lowest wholesale
prices.

A FEW
BARGAINS FROM
OUR BOOK OF VALUES

“WORLD-WIDE"SPECIAL

@ 7 TUBE RADIO ' \i,
15 to 2400 Meters -
. 4 separate wavebanas

' Automatic volume control "ed i
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i CATALOG
- _*_ML = 1
» 8 MFO. 5 inch

Electrolyvtic Magnetic
| in metal can Seeaker

LEADERSHIP

Thousands of radio dealers, service men, engineers and

38c | S|
many broadcasting stations depend upon Allied for their
radio needs. Allied consistently justifies this wide spread
8000 ADDITIONAL BARGAINS IN faith by offering a complete selection of high grade stand-

THIS BIG BOOK OF VALUES ard apparatus that can be counted on for efficiency, long

life and customer satisfaction—at the lowest possible
prices. Allied’s huge stock enables you to get unusually

__,‘} SPECIAL PRICES ON prompt and efficient service. This is the simple secret of

RCA and CUNNINGBAM TUBES our great repeal business. If there ever was a time that you
had to decide carefully where your money will buy its full

money’s worth, it is now. Allied will continue to protect
you against unwarranted price increases lo the fullest
extent of its power. Allied’s low net cash prices mean low,
and will continue to mean low.

Allied 'Radio

Address CORPORAT'ON
City. Stte. l 8§33 W. JACKSON BLVD. CHICAGO {LL.

D Serviceman O Dealer Engineer [ Experimenter

26c 3lc 33
)Pl Coritrcrr P

ALLIED RADIO CORP., 833 W. Jackson Blvd., Chicaga, Iil.
Please send me Free pour NEW 1934 Coatalog. T




for the Radlo
Trained Man

Don't spend vour life slaving away in some dull, hopeless job! Don't he satis-

fied to work for a4 mere $20 or $30 a week.
start in Radio—the fastest-growing,

Let me show you how to get your
higrest monev-making game on earth,

Jobs Leading to Salaries of $50 a Week and Up !

Prepare for johs as Designer, Inspector and Tester—as Radio Salesman and in
Service and Installation Work—as Operator or Manager of a Broadcasting
Station—as Wireless Operator on a Ship or Airplane, or in Talking Picture or *
Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio!

TenWeeks of Shop Training,

Pay Your Tuition After Graduation

We don’t teach by book study.

est and newest
Code Practice equipment, etc.

We train You an a great outlay of Radio, Television and Sound
equipment—on scores of modern Radio Receivers. huge Broadcasting equipment. the very lat-
Television apparatus, Talking Picture and Sound Reproduction equipment,
You don’t need advanced education or previous experience. We

give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

you'll need for your start in this great field.

And because we cut out all useless theory and

only give that which is necessary you get a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And 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.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I’ll take you here in my shops and give vou
this training and vou pay vour tuition after you
have graduated. T'wo months after you complete my
course you make your first payment, and then you
have ten months to complete your payments. There
are no strings to this offer. I know alot of honest fel-
lows 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 off’s.

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

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL. PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broad-
casting equipment. You construct Television Rece:ving Sets
and actually transmit your own Television programs over
our modern Television equipment. You work on real! Talk-
ing Picture machines and Sound equipment. You learn
Wireless Operating on actua! Code Practice apparatus. We

PADIO-CRAFT for DECEMBER, 1932

don’t waste time on useless theory. We give you the prac-
tical training you’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 vou should need this help just write to me. Coyne
is 33 yvears old. Coyne Training is tested—proven beyond
all doubt. You can find out everything absolutely free.
Just mail coupon for my big free book!

H. €. Lewis, Pres. RADIO DIVISION Founded 1899

COYNE Electrical Schoel

500 &. Paulina St., Dept. 93-8H, Chicago, 111,
Mail Coupon Today for All the Facts

i H. C. LEW1S, President

¢ Radio Division, Coyne Electrical School

' 500 S, Paulina St., Dept. 93-8H, Chicago, III.

| Dear Mr. Lewis: — Send me your Big Free Radio Book, and
§ 2ll details of your Special Offer.

]

! Name......oovovvvevininenan, e eereeeee e aean
|
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IN OUR NEXT FEW ISSUES:

HOW TO MAKE THE RADIO "GROWLER."”

is quite simple and, in fact, is familiar to

While the equipment
for the radio "growler”
every experimenter and radio Service Man, the tests possible with
this simple apparatus are really astounding. After you have read
the article, or perhaps even before, you will dig down into your
"junk box" and start collecting the parts needed to make this test
unit. The apparatus is so useful that even "Ye Editor” bent his

venerable head into "ye junk box" to make one.

AN ULTRA-MODERN SET ANALYZER. The author of this article
used seven different commercial makes of amalyzers, in his work
as Service Man for a Metropolitan servicing firm, and learned
the advantages and short.-comings of each, in the course of servic-
ing over 5000 "sick sets, before he designed the unit which will
be described.

the failings of the available commercial units.

The purpose of designing this unit was to avoid
If you are a
Service Man and work day-in and day-out with sets that have gone
"hors de combat,” you are naturally interested in having the best
equipment available. You should read the description and instruc-

tions for making this analyzer without a fault.

RADIO-CRAFT is published monthly, on the fifth of the 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 1933, Continental Publications, Inc.

HUGO GERNSBACK, President 1. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllineis. Editorial and Advertising
Office: 96-98 Park Place, New York City. Chicago Advertising
Office: 919 North Michigan Avenue, Chicago, lll. Western Adver-
tising Office: 511 So. Alexandria St., Los Angeles, Calif. L. F,
McClure, Chicago Advertising Representative. Loyd B, Chappell,
Western Advertising Representative.

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

start a Spare Time or Full Time o

Radio Service Business
without capital

Here are a few examples

of the kind of money
Itram ‘my boys to make

$50 to $75 a Week

‘The Xationa! Radio Institute
put me in a position to muke
mote morey than | ever made
in good times. I am in the
radio service business for my-
self, where it is possible for
me to make froin $50 to &7

a week, Service work has in-
creased heciuse people. who in normal times
would huy a new Radie. now are eontented to
have the old one ‘pepped up”."—BERNARD
COSTA, 150 PFrankli Brooklyn, N. Y.

$500 a Year Extra in
Spare Time

“Although only doing spare
time Radio work, | uvoruged
alout $500 extra a year in ad-
dition to my regular income.
Full-time Radio work would net
me many times that amount. My
example and that of hundreds of other

L o

N. R graduates shouid convince any
-'{e"v Al person  of iDLy, of

training.” —h])\\’\RU 1. FAW-
CE'I‘F Slough Road, Ladner, B. C., Canada.

Averages $80 per
Month in Spare Time
i am getting along w
my Rudio s Iwa
kept very busy. Since enroll
ing T ve averagal
$80 2 month working on Radio
just part time, since I gam
still holding down my redular
job.”—JONN B. MORISSETTE, 783 Somer-
ville 8t.. Manclioste 1N
My Free book gives youmany more
letters of N. R.I. men who have
made good in spare time or full
time businesses of their own

b i =

R4

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

My Course 18 not all theors 'l show
1 3

you how
"

Free Book Tells How
Mail Coupon!

The world-wide use of adio sets for home
entertainment has made many opportunities
for you to have a  spare-tim i full-time
Nadio bDusiness of vour own. sive you fn-
structions early in yvour tomrse for doing 28
Radio johs common in almost every nvi,f.'hhor-
hood.  Many No it 1. men make $3. £10. 1
week extra in spare time almost at ouu- 1
show o install and servig Il 1ypes
of receiving wets. | wive Iidie equipment
and |||~1||ut|0n» for condneting experiments
for hui irenits and testing eqoipment.
and for making tests that will give hroad,
practical LRadio experien Clip the coapme
below and et my free G4-page book. ltich
Rewards in Iladio —it gives you a full story
of the sueeess of N, 1L 1. srudente and grads
atex. and tells how to start a spare-Lime or
fuli-time Radio bu<iness on money made in
spare time while learning.

Many No Ra la Men Make sSI
$10, $15 a Week Extra in
Spare Time Almost at Once

Many of the seventeen
use ure only 25 per econl
civ 1 will show you how to eash in on
thix econdition I wi show you the ns
and ideas 1l ave enabled many others 1o
muke =5 10, X1 week in xpare time whil
] v, Ford R Lem 1625 Pavison 14
Flint, Mieh.. wrote: My part-time nings
ourse were 2651.”

while taking the N, R. 1,

Get Ready Now for a Radio

Business of Your Own and
for Jobs Like These

irondensting  stations

millioh sets now in
40 per cent efli

Hse  engincers. anIII-

tora. stution munagers nd pay np to \"S 000
a yenl Indio manulaetnrers use tester

spect . Toremen. cngineers. servicemen and
buyers, amd pay up to £7.500 ¥ Lnlio
dealirs v enypdo dreds of ser
viecemen n lesniet iEers, aml  pay  up

to $£5,000 a year. Radio operators on ships
enjoy life. see the world, with board gnd
lodging free, and zet good pay besides. My
l.um tells u of the onportunities in

Servieing, Aireruft Radio, Tele-
waml. I'olice Kixlio, Sk
fields.  Qet it.

t Wave, and other

W B0 GUk PAAT

28 Westinglu ectr
Vietor, Mije o Y

The Famous Course That Pays For ltself
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Speclal FREE foer

receive in ad ion

“1td Re =
| = &
rice Al ai neL !
A.C.. and Ha "
Tat Onlv n
¢ ' L
n (
0 1
ne ki 1
]
i
t g
n ind other vh :
information 18 con
tained in it Mail
coupon for free copy.

THIS COUPON IS GOOD
FOR ONE FREE COPY OF

City

e
J. E. SMITII, Preaident
Natione! Radio Institute
The man who has_ directed the
Home-Study Traiciog of more

men for the Kadio industry than
any other man in Amcrica.

I Will Train You at Home
in Your Spare Time

old your job until you're ready for another.
Cive me omly part of vour spare rime.  Yon
do not need n high schiool or college educa
tion. lInndreds with only a common schanl
education have won  Dbigger pay  throuzh
.1t I J. AL Vanghn jumped from ¥ tn
$100 g week. J, 1. MeLnurine inereased lis

rnings 100 per cent. 'Uhe National Radio
Institnte is the Pioneer and World’s Larges
organization devored exelnsively to traini
men and voung men by ITome Study for good
Jobs in the Lndio industry,

You Must Be Satisftied

I will give vou an agreoment to refund every
penny of veur money if you are not satisfied
with my  lessons  and  Instroetion  Serviee
when you complete my Training.  And Il
not only give you thorough traising in Radio
prineiples, praciical experience in  building
and servicing setz, tart also Advanced Train-
ing in any one of tive leading bLranches of
ltadio opportnnities

Free Book of Facts

\In!l Ih(- coupon for
I Iltewards in

Radio.” 1t's frec to [
any ambitions  fel- []et

low aver e

ot T tele’Von | my new book
al ladio's spire- 0 .

e N T me It p01nt3 out
opportunities ; about o

n!t\l '.rnillin'_' what WI]at Rﬂdlo
others whe have

taken are doing

and  making.,  Mail
coupon nosw,

J.E.SMITH,Pres.
Dept. 3INX,

National Radio
Institute,

Washington,

Eaal

J. EL Sativan, President, I
National Radio Institute, Dept. 3NX,
Washington, D. C. l
A 3t |
b Otrer A-—-'-_a 7 ks, ul |w
Radio.

I
{Please Print Plainly.)

Tequest  do L
obligate e,

Name ...

Address

State ... -MJ
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YOUR COPY OF
Mm1934

OFFICIAL RADIO SERVIC

E MANUAL
IS READY!

IIE necessity of GERNSBACK

Manuals in the radio field has been the outstanding prublegls gf the Sdervicg u
. Ny . Men have been considered—methods o
]sl}o“? ?}3\7 t}l]iL tidiﬁ-thatof.‘}}.?lctlo‘i?} servicing, the new equipment constantly will be
e A2 s Lo needed to cope with new tubes and sets,

RADIO SERVICE MANUALS, includ-

ing the new CONSOLIDATED EDI-
TION, now exceed 80,000 copies.
Radio Service Men and

In preparing this new edition many of

and the other fields of radio, such as pub-
lic-address systems, short waves, auto radio
and others.

AND ANSWER SERVICE.

As in previous years, the 1934 Man-
al will also include a FREE QUESTION
In each book

which en-

found 25 coupons,

title you to free consultation on any radio

service topics.

These coupons give you a

complete mail service—questions on servie-

ing and operating on any

set or circuit
are answered promptly and ac-
curately by the editors, Re-

others c¢ngaged in various
branches of radio know the
importance of such books,
and how they must depend
upon them for reliable in-

@ Diagrams and service notes,

Contents of the 1934 Manual in Brief

more complete than ever before in

member that, at the regular
rate of 2ic per question which
is usually charged by radio
magazines, this service alone
is worth $6.00. And for the

{ 1 3 any MANUAL. Not merely the schematic hook-ups will be found,
10%}]8“0’?’ R Wh_e“]l(el fl())l‘ bu¥ also chassis d?awlnqs syhowmg parts layouts, gosmons of trim- Manual, w'e charge only $3.50.
public-address  work, tube mers, neutralizers, etc. It is quite evident that the
information or a circuit @ Voltage readings for practically all sets, as an aid in checking 1934 Edition of the OFFICIAL
diagram, the material tubes and wiring, RADIO SERVICE MANUAL
needed is certain to be @ All values of intermediate-frequency transformers used in super- will be a decided improvement
found in one of the OF- t.'l.mdyn“ with the manufacturers' own suggestions 33 to correct gwl_nlr previous volumes, and
. alancing will even surpass the high
ipllgr{yAULAlRéDI'I(\) S%%}{IN?QE @ Detailed trouble-shooting suggestions and procedure as outlined standard of the former Man-
BACK \I‘ N lhT\ x b‘ o by the manufacturers’ down engineers—in other words, authentic uals.
. ~slanuals have been "dop! right from headquarters.
constantly used in refer- Values of all parts indicated directly on all diagrams. WE WILL
ence \vorl}( by leading radio P.OSI'I'IVELY NOPT INCl.'UDEN DIAGRAMS FOR ~ WHICH PARTS ORDER YOUR COPIES NOW
set manufacturers, mail- VA:\UES C—t;\INNO'\: BEf OBT::: Ege to A.C.-D.C. cigarbox midgaets. It is important to every
order houses, jobbers, deal- E o - I “C'.'on for r‘ ""c e :’. : Radio Service Man and Dealer
ers and, most extensively, E .: ’pec'.al “c:.on ::r r:.::::n:. :o “u::::-;d:,r;“":m lifiars that he receive his copy of the
by Service Men, for whom :A ‘P'C":I ::cf'mnf f ce to sh:n-wavo rncoiversp ) 1934 OFFICIAL RADIO
L L ' SERVICE MANUAL as soon

these books are invaluable.

In the planning of the
1934 OFFICIAL RADIO
SERVICE MANUAL many
things have been taken into
consideration. First, how we
could reduce our own costs,
and in turn pass these sav-
ings on to our readers.
Second, what information
not contained in previous
editions of the Manuals
must be incorporated in
the 1934 edition and would
be of utmost importance to
its users. Third, what ad-
vance information we could

special section for reference to remote-control systems.

A complets compilation of radio tube data, covering both the
old and the many new types.
@ A special section devoted to test equipment, analyzers, stc,, with
full diagrams and other valuable information.
® A complofo list of American broadcast stations with their {re-
quencies in Iulocvcles extremely useful in calibrating and checking
test oscillators and in calibrating receivers.
@ Free Question and Answer Service, the same as in our last two
Manuals.
@ No theory; only service information in quickly accessible form.
® Absolutely no duplication of any diagrams; noﬂung that appeared
in any of the previous Manuals will appear in the 1934 MANUAL.
This we unconditionally guarantee.
@ A handy, sasily-consulted master Index making it easy for you
to find almost anything pertaining to your service problem in-
stantly. This index will include alf the diagrams published in ali
the previous GERNSBACK Manuals, as well as the 1934 diagrams.
A big convenience and time saver!

as it is published. The new
book will prove itself to be in-
valuable as those volumes of
previous years. The book as
usual comes to you postpaid
and free of additional charges.

No need to delay sending us
your order—the 1834 MAN-
UAL, like its predecessors, is
a necessity in your business.
We strongly advise you to or-
der your copy today, and then
you will be certain to get one
from the first printing of the
book.  The 1934 Manual is now
ready for delivery,

print that would be useful

in the future.

After careful analysis we
found that the total cost of producing
the 1934 Manual would be consider-
ably less than in former years, and
that at this time we could reduee the price
of the book to our readers. The Fourth
Edition of the OFFICIAL RADIO SERV-
ICE MANUAL will sell this year for $3.50.
The book will be published like the 1933
Manual—the volume wiill be sent to you
complete. As usual, we urge that ali our
renders place their order early so that
they will get a ecopy of the first printing.
Usually, at the last minute a tremendcus
number of orders come to us and quite

often orders are held up while the book
is going through a second printing.

324

The illustrations in the 1934 Manual will
be more explicit than before; inasmuch as
the diagrams will not be limited to the
schematic circuit, but other illustrations
will show the parts layout, positions of
trimmers, neutralizers, etc. There will be
hundreds of new circuits included, and not
one from any previous edition of the man-
uals will he repeated. This we uncondition-
ally grarantee.

The number of pages in the new Manual
will exceed 100, with hundreds of illustra-
tions, including diagrams, charts, photos,
picture layouts, etc. The size of the Man-
ual will be the same as that of the former
volumes—9x12 inches, with a fiexible,
Ioose-leaf binder.

RADIO-CRAFT

Mail the 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 you are
to semd nies pokiage prepdid. One Copy
of the 1934 OFFICTAL RADIO ST

VICE MANUAL.  [Nend remittines by
cheek or money order: o register Tef.
ter if it contains cash,

used U, ¥, postage stamps.)

1
|
i
|
|
|
|
cirrendy or un- I
|
|
|
|
|
|
|
|

Address__......
CItY .t sbeesresteecreenns State
_________________ 4
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. . . say these 30

Leudbng Rodie LET THESE ENGINEERS RIGHT
!

FROM THE HEART OF THE BIG

Manufacturers
. . to their 40,000

DISTRIBUTORS
and DEALERS

throughout United States
and Canada

AMERICAN BOSCH
AMERICAN TELEVISION
ARCTURUS TUBES
BALKEIT ¢ BRUNSWICK
CAPEHART
CLOUGH-BRENGLE CO.
CROSLEY e CLARION
DeFOREST ®* ECHOPHONE
FADA ¢ GREBE ¢ HOWARD
HAMMERLUND ¢ HICKOK
INTERNATIONAL
RESISTANCE CO.
KENNEDY e KOLSTER ¢ LYRIC
MAJESTIC e PHILCO
RADIO PRODUCTS CO.
SANGAMO ELECTRIC
SENTINEL ¢ SHELDON
SILVER-MARSHALL CO.
STEWART RADIO
STEWART-WARNER
STROMBERG-CARLSON
UNIVERSAL MICROPHONE
ZENITH
The need for men, PROPERLY trained, is one
of the Radio Industry’s major problems, today.

In fact, the very future of the Radio Industry
is dependent on the industry having available,
at all imes, an adequate supply of PROP-
ERLY trained men to install and service—
not only the present.day highly complicated
Radio and Electronic equipment— but the sill
more li d i t that will be
brought out by the Industry, from time to time.

The above manufacturers all realize this.
They know that under such circumstances, no
ordinary Radic Training is going to give them
the type of “trained’”’ man they want. Only a
Training that is right-up.to-the-minute, and
properly prepared, hishly practical, and prop-
erly supervised, will answer their purpose.

Radio and Television Institute home-training
has successfully met their every test. That's
why these f ers T dRT.I
Training, not only to their own men, every-

where -——but to all men who want to get some-
where In Radio.

K This entire advertisement approved by the
above thirty-two manutacturers,

Copyright 1933 by R.T.I.

RADIO-CRAFT for

RADIO INDUSTRY “Frzin-

Mdff‘foﬂwh

GOOD PAY RADIO WORK

To the man who wants to make $35to $75 a
week and more—Here’s a Message for You!

"’The great Radio Industry, today —
more than ever before —is on the look-
out for PROPERLY trained men to fill
its more responsible jobs. These are
the better-paying jobs in Radio ...
jobswhichgive steadyworkatgoodpay,
as a starter; and an early advancement
tostill better-paying jobs,as a future.’’

HERE, THEN, IS REAL OPPORTUNITY

But to qualify for these better-paying jobs,
men must be PROPERLY "“trained’’—they
must know the theory of Radio, as well as
the practical side, and be able to teach
other men some of the things they know.

The Radio Industry, itself, has no time to
train these men. That's why the Radio & Tele-
vision Institute, of Chicago, is doing the job.
You'll be trained at home — in your spare
time —easily and quickly, and at a cost of
only a few cents a day. And as you are
taught to “‘ecarn as you learn” —R. T. I
Training need cost you nothing.

R.T.l. TRAINING IS ‘*SHOP TRAINING'’
FOR THE HOME

It comes to you right from the Radio Industry
—right out of the factories where Radio sets
and other vacuum-tube devices are made. It
wasplanned and prepared for youbybigradio
engineers IN these factories, most of whom
are the Chief Engineers of these great’ Radio
plants. And NOW these same engineers are
actually supervising R. T. L. Training. Which
means that trained the R.T.l. way, you'll be
trained as the Radio Industry wants you
trained — just as the Radio Industry, itself,
would train you if it was doing the job.

You learn by doing, of course, because that's
the Shop W ay of teaching. But you also learn
the theory of Radio — without which you
can't hope to go far, or make much money,
in this great industry.

ELECTRONICS—SOUND PICTURES
P. A. SYSTEMS—PHOTO CELLS—
TELEVISION—all included

Radio service is just the starting pointinR.T.L.
Training. From there we take you up through
the very latest developments in Radio, and
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then on into the new and larger field of
Electronics—Sound Pictures, Public Address
Systems, Photo Cells, and Television. This
feature alone makes R.T.L the outstanding
home training in Radio.

YOU GET ‘‘QUICK RESULTS”

C. E. Head, 431 Third St., Alexandria, La.,
Says: “Made my first money 11 days after
starting your training—cleared $14.25.”"

Frank E.Klemann, Lisle,lll., writes: ”” Doubled
my pay in less than six months.”’

Harry L. Stark, Ft. Wayne, Ind., writes:
*’Now making three times as much money as
I was making when I started your training.””

So, if you want to get out of a small pay, no-
future job, and into good pay, big-future

- work — get inte Radio. But let these big

engineers direct your training.

MAIL COUPON FOR
FREE BOOK

Let me tell you more
about this amazing-
ly casy Shop-Type
home-training,
and more about the
wonderful opportuni-
ties forthe R. T. I
TRAINED man in this
—the world's fastest
growing industry. Everythingis fully explain-
ed in my big, new booklet ... “RADIO"'S
FUTURE, AND YOURS.”” Send today for
your copy. The book is free.

Ray D. Smith, President,

Radio and Television Institute, Chicago
F-------------------------1
Ray D. Smith, President, i
RADIO and TELEVISION INSTITUTE, (RT.L), H
2130 Lawrence Ave., Dept.69, Chicago, Il 1
Without obligation of any kind please send me a
copy of “Radio's Future and Yours.” | am inter. I
ested in vour home training and the opportunijties I
you say exist in the great field of Radio for the 1

R.T.l. Trained man. :

:

NOME.eoecccccccnnmnnncnsmnnccnrmmmmrrrrres :
Address - oo eeceeeaaao 1
1

QY e e eeeias State_ __......_ 1
ey L L L L L L ey L
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Only Four Models

Radio Service Engineers now
can give prompt service in cases
of trouble in transformers—the
heart of the radio. To meet this
urgent demand for immediate
service on proper replacement
transformers, the GENERAL
has developed four models
of “"MULTI-TAP’’ UNI-
VERSAL POWER TRANS.
FORMERS, to service over 90%,
of all models of Radios—"or-
phaned” and current models.

110-120 V. 50-60 cy.
220-240 V.
115 V.

60 cy.
25 cy.

FOR 90% OF ALL RADIOS
“"MULTI-TAP”

UNIVERSAL POWER TRANSFORMERS

(Patent Applied For)

FULL DIRECTIONS WITH EACH UNIT

Foreign, and other radio servic-
ers far from manufacturing mar-
kets, find “Multi-Tap” Univer-
sals essential to satisfy their
trade. These units are fully
shielded, designed for meeting
the specification of radios having
Underwriters Laboratory ap-
proval. This is very important
as many states now require such
approval to protect the set own-
er’s fire insurance policies. The
shells are easily snapped off and
on—are insulated inside to in-
sure against short-circuiting the
terminals. Furnished in dull
satin black finish, unless other-
wise ordered.

“MULTI-TAP” UNIVERSAL POWER TRANSFORMERS’ ELECTRICAL CHARACTERISTICS

(For &4 Tubes)
2.24, 27, 3%, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90
and 1-45, 46, 47, 59, 2A3, 2AS
1-80, 80M, 83, 5Z3
or 1.82
High Voltage

2.5vC. T.—5.25 Amp
5.0v—3.0 Amp
2.5v—3.0 Amp

650 volts C.T. at 50 MA

(For S or 6 Tubes)

3-26s 1.5v—3,15 Amp
or 3-24, 27, 35, 55, 56, 57, 38, 2A6, 2A7, 2B7, 90 2.5v—5.0 Amp

1 or 2-27 2.5v—3.5 Amp
2-45, 46, 47, 59, 2A3, 2A5 25vC.T.—3.0 Amp
or2-171A 5.0vC.T—0.5 Amp
1-80, 80M, 83, 5Z3 5.0v—3.0 Amp
or 1-82 2.5v—3.0 Amp

High Voliage 650 volts C.T-at 60 MA

(For 7 or 8 Tubes)
4-26s 1.5v=—4.20 Amp
or 1-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 2.5v—70 Amp

1 or 2.27 25vC.T.—3.0 Amp
2.45, 46 47, 59, 2A3, 2A5 2.5v—3.5 Amp
or2-171 5.0vC.T.—0.5 Amp
1-80, 80M 83, 5Z3 5 Ov—3.0 Amp
or 1-82 2.5v—=—3.0 Amp
High Voltage 700 volts C.T. at 80 MA

(For 9 or 1D Tubes )
6-26s 1.5v—6.5 Amp
or 6-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 2B7, 90 2.5v—10.5 Amp
1 or 2- 27 2.5v—3.5 Amp

2-45, 46, 47, 59, 2A3, 2AS 25vC.T.—3.0 Amp
or 2-I7IA 5.0vC.T.—0.5 Amp
1-80, B0OM, 83, 5Z3 5 Ov—13.0 Amp
or 1-82 2.5v—3.0 Amp

High Voliage 700 volts C.T.at 100 MA

EXACT DUPLICATES ELECTRICALLY

The wide range of adaptability of only four models *Multi-Tap”
Universal Power Transformers is made possible throngh various
taps in these units, which may be used singly or in combinations.
With this variety of combinations in the four models, the re-
quired current values can be delivered to each of the several leads

“*Multi-Tap” Universal Output Transformer

Unhersal-Elec!ncally
The universal primary and the tapped
secondary from 2 to 30 ohms in 2 ohm
steps make it possible to feed practically
any straight or push-pull output stage
to any dynamic speaker.
Universal-Physically

May be mounted on end or side.
Slots in base allow wide range of
adaptability without redrilling
panel,

M. llL THIS COUPON NOW?

GENERAL TRANSFORMER CORPORATION,
504 So. Throap Street,
Chicago, Ill,

Ploase send free Bulletin of “Multi-Tap® Universals and list
of Radios on which they can be used for replucements.

Name
Address .
My Johber 08 oviiiemieniiirinnies e et e

Address . e, e
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FREE!

504 So.Throop Street

in the set for any combination of tubes used in 1377 models of
4 to 10-tube receivers as accurately as the original power units—
considering the variation in the hghlmg current of different
localmes The lmportant consideration in replacmg power units
is how many tubes in the set and their current requirements—nog
what tubes or what make of radio.

Universal Input Audio Transformers

This input audio efficiently feeds any
straight or push-pull audio stage on
either AC or DC set.
Overall Dimensions:

2 x2% x1%
Mtg. Centers:

1Y x ¥ to 19/16 or

14 x 13 to 19/16 or

Dimensions the same on Qutput
and Input Transformers.

GENERAL Illustrated and
fully descriptive BULLETIN!

with complete list of 1377 models and makes of radios on which you can replace
power units out of a stock at an investment of only $23.25 (list) in *“Multi-Tap™
Universals.

GENERAL

TRANSFORMER CORPORATION

Chicago, Minois
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“Takes the Resistance Out of Radio™”

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

HUGO GERNSBACK, Editor

Vol. V., No. 6, December, 1933

AGING RADIOS

An Editorial by HUGO GERNSBACK

POII_\IT frequently overlooked by radio manufacturers,
radio Service Men and radio set users, is that there
is such a phenomenon as aging of radio receivers.

By aging is meant the process of deterioration in
a radio set; just as, for instance, the human body deterior-
ates by age.

Marvelous machine though the human body is, age, when
it encroaches upon the body, ravages it, as we all know.
The same deterioration goes on in a radio set, although this
fact may not be apparent at first.

There are few materials, which can be fabricated and put
together in conjunction with other materials, that will not
in time deteriorate in sonte manner. Even metals eryvstallize
and, in due time, weaken.

Leaving out the radio tubes whicl, of course. age too, and
must be replaced periodically, let us first consider the chassis,
which, at first glance looks solid enough, and theoretically
should not deteriorate at all. The opposite is the case, how-
ever. Your radio set in the summertinie is quite a bit larger
than in the winter. Heat expands. cold contracts; the radio
chassis is no exeeption to this universal law, although sonie
manufacturers do not seem to be aware of it. When things
begin to stretch. then contract, and do this frequently. sone-
thing is bound to give. Rivets and screws, no matter how
well fastened. in time hegin to give way. Don’t forget, also,
that the radio set is heated to a comparatively high tempera-
ture by the radio tubes, by its resistors, and by the trans-
formers—all of which are not any too well ventilated—and
while the set is in use, the expansion of the cliassis and
other parts is considerable.  When the set is turned off,
particularly on a cold day, the shrinking process is rapid,
and something gives way even if the movement is micro-
scopic. In due time, however, you begin to notice that the
set is not the same as before. Even if there were no parts on
the radie ser, besides the chassis, to age; sockets, for in-
tance, become lonse: contaets loosen, etc. The variable con-
denser, no matter how well made, is affected by the aging
process; its bearings particularly niust, sooener or later, hegin
to wear. This makes for changes in the capacity of a
coudenser: sometimes it even causes short circuits of the
stator and the rotor; and, unless a condenser is extremely
well engineered, the tuning is apt to become noisy and
scratchy, because of the failing of the aging springs, of the
rotor.

Turning our attention to the fixed condensers, let no one
think that even the best of fixed condensers is immune to
old age. It shonld not be forgotten that the electrical current
gets up continuous, and comparatively tremendous, stresses
in the dielectric of most fixed condensers and these stresses
wear down even the best mica condenser., Of course, con-
densers heat up too, and therefore contract and expand; and
even a molded condenser will, in time, show aging effects,

True, a good one will stand up for a considerable time;
but we doubt if any engineer would guarantee even the best
molded condenser for a teh-year stretch., much less twenty
years. In electrolytic condensers, the aging process is much
more rapid. The chemicals in such condensers will not last
forever; they dry out and, by chemical action, the elements
otherwise age. The average life of even the best clectrolytic
condenser at the present state of the art is certainly not much
more than two years.

When we come to resistors, the situation seems to be a
little better, except for those that carry a high current. In
that case, the continual contraction and expansion, as _\\'ell
as the crystallizing of the conductor, tend to cut the life of
such resistors. Those that pass a low current come out.
better and will last for many years, if well designed and
engineered. The open-wire resistor does not fare so we:ll
in the aging process since the accumulation of dust on it,
ete., all tend to cut down its life.

Variable resistors, such as are used for volume controls,
as Service Men well know, do not last for a great length of
time. Naturally, anything that is handled mechanically, as
often as a volume control or a variable condenser, must, in
time wear out, even if only mechanically so; but in most
cases. the resistance element will wear out first unless, of
course the volume control is engineered with extreme care.

Coming to transformers, particularly the power transform-
ors, the aging process in these is rapid also. Not only has
the transformer to stand a great amount of heat, whiu.h
continuously causes expansion of its elements, but this
stretching of the primary and secondary, as well as of the
insulation has its natural effeet in due time; and unless this
factor is taken cognizance of by the manufacturer, the life
expectaney of the transformer will be short. Service qu
know this well, and, as a rule, they look first for trouble in
the power transformer, because here is where the aging
process is apt to appear earlier than anywhere else. Even
the best-designed transfermers do not stand up indefinitely.
It ix an unusual transformer that will give service for five
vears.

As to the loudspeaker, whether dynamic or otherwise, it
is well known that, because of the continuous vibration, no
material has been found as yet for cones that will last for
any great length of time. Two or three Yyears would seem
to be the maximum for the cone which ultimately toosens and
must be replaced.

The speaker itself, from the continuous expansion and
contraction, haturally loses some of its quality over the
course of years. By replacing the cone, however, and making
other minor adjustments. the loudspeaker should be good
for many years, with proper care.

Then, we have the wiring itself, which deteriorates too.
This is particularly the case with rubber insulation because,
under the continuous heating of the set, such insulation soon
becomes hard and brittle: and the vibration from the loud-
speaker, as well as other natural vibration, loosens and
destroys the insulation as time goes on.

Frem all of this, it will be seen that the former idea that
a radio set never wears out like, for instance. an automobile,
is erroneous. This is a world in which practically nothing
lasts forever. Radio sets are no exception.

And it should be noted that, notwithstanding all this, we
should not think of criticizing our manufacturers; beecause
they, themselves, have no remedy today for the aging pro-
cesses. Materials cannot yet he protected against the rav-
ages of time. Such a time will, coneeivably, arrive; but it
may be centuries before man can control aging processes,
not only in material things, but in his own body as
well.

327




° THE TALKING CANARY!

LOUDSPEAKER
~  UNIT

The “radio blrd cage,” ready for business.

HERE are quite a few pretty “sound effects” which seem

to have been overlooked so far, Those who have

canaries in their homes have probably noticed that

these birds do not always sing. For a number of
reasons, their singing seems to Ve infiluenced by a number of
things which are, as yet, not well understood. Some birds
need encouragement; and a number of the bird stores are
selling whistles with which to urge on the birds.

Some time ago, I tried a number of experiments along
these lines, which turned out exceedingly well. In one of
the photographs it will be seen how the
top of the bird cage is opened up, and

HUGO GERNSBACK

Experimenters and Service Men — here is
one of the most amazing ideas which has
yet come down the line; too, it has commer-
cial possibilities. Whether the instrument
serves a tragi-comic or commercial role is
a matter for the constructor to decide; the
author discusses the complete procedure to
be followed in either instance. Either a
reproducer or a microphone inside a bird
cage, is connected to an amplifier for the
purpose of reproducing or picking up the
sounds of whistling, music, or speech, as the
case may be.

O N e R T Y T T e A TR

amplifier, encouraged the bird a good deal and, providing
the music was not too loud. the canary, after a while, became
enthusiastic and warbled along with the music of the record.
There is only one Victor record which is pure canary songs
without accompaniments, (No, V-1-A). I have found a
peculiar thing in connection with this record that will be of
interest. If the record is played through the usual dynamic
speaker, it proves disappointing, because most of the larger
dynamics do not reproduce the exccedingly high notes of a
canary bird well. With a Baldwin unit and its smaller dia-
phragm, I had no such difficulty and the music came out loud;
eertainly loud enough to influence the bird in the cage.

A variation of this scheme, which may be used to surprise
your friends or the household staff, is shown in another illus-
tration. Of course, in order to introduce the element of
surprise no one is supposed to know that you wired the
cage; and the wiring, naturally, must be exceedingly fine
so it will not be seen. You are then to conceal yourself and
talk through a hand mike and a two-stage amplifier. The
live bird, of course, is in the eage. You start talking when
someone enters the room and, inasmuch as the bird usually
whistles or opens its mouth, the voice seems to come from
him; and you have the realistic effect of a talking live bird

the Baldwin speaker unit inserted in it.
Holes are drilled in the metal plate un-
der the unit, to permit the sound to be
projected into the eage. The cage is
now wired for sound, by running the
wire to an amplifier, thence to a phono-
graphic pickup. I secured a number of
R.C.A. Vietor records, the numbers and
designations of which are as follows:
V-1-A Actual Song of the Canary
Bird.
V-66-B Les Sirens (Canaries and
Nightingales with Orchestra)
20968-13 Nightingales (actual)
V-15-A Forest Concert (Nightin-
gales and Warblers).
It was found that these bird records, I
when run through the phonograph and

BALDWIN
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A canary singing ‘‘like the birdies sing,” via phonograph.
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which, at times, not only causes sur-
prise, but cousternation. It has been
found, with one exception, that a bird
will usually twitter, being himself sur-
prised at the strange voice; unless, ot
course, the experiment is done too often,
when he will get used to it and keep
his mouth closed.

IPor parties, entertainment, ete., this
is a vary good effect, aund usually will
bring @ good deal of applause. Of
course, the cage may also be connected
directly to your radio set; thus you may
do away with the amplifier and use the
Baldwin unit as a loudspeaker and, pro-
vided it is not overloaded, you can use
this extra outlet in the canary cage as
a remote loudspeaker connected to any
radio set. [If the bird is at all musical,
he will enjoy the music: always pro-
viding that you do not Dblast him and
frighten him by excessive sound,

After awhile, the hird gets used to the
music, and will begin to sing whenever
the cage speaker is turned ou,

Another variation which can be used
with great suceess, particularly by Ser-
vice Men, and whiclh. to the best of my
knowledge, has never been used before,
is as follows:

Every bird store should be an imme-
diate outlet for this scheme. Instead of
the Baldwin unit, a microphone is placed
somewherc in the cage. The outfit
is then carried to a P.A, amplifier,
which is large enough to give a consider-

{Continued on page 374)

How To MAKE A REAL

VELOCITY “MIKE”

H. G. CISIN

HE velocity microphone is essentially a highly special-

ized form of electrical generator. IL.ike any other

generator, its principle of operation depends upon cut-

ting a magnetic field by means of a closed conductor.
Tn this way, varying electromotive forces are generated,
which set up varying currents in the conducteor. In the
aectual instrnment, the couductor consists of a very thin cor-
rugated almminum alloy ribhon suspended in such a way that
its slightest motion will eause it to cut across a strong
magnetic field created by permanent or electro-magnets,
Sound waves impinging on the ribbon cause it to vibrate.
The ribbon forms a part of a closed circuit, being connected
to the primary of an input transformer feeding into a two-
stage pre-amplifier, Hence, the minute fluctuating e.m.t.s
generated when the ribbon cuts the magnetic field, correspond
exactly to the emitted sounds which caused the ribbon to
vibrate. The result is the flow of a small fluctuating current

(Continuecd on page 373)
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#aklng one canary sound like the entire Canary Isiands!
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Fig. A

Components of the velocity mike kit.
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Details In oonstructing the *velocity”-typs microphone.
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The

RADIO MONTH in

NEW YORK
RADIO
SHOW
HE Radio

_TEleclricnl Ex-
position in
Madison Square Garden came to an
auspicious ending on Saturday, Septer -
ber 30th, after having run for ten days,
Sunday included. The show was a great
success, it is claimed by the exhibitors,
because more than 200,000 passed
through its gates. According to the
management, the show drew over §1,
500,000 in business for the exhibitors,
and they are so heartened that they
will run another show in 1934, to be
held Scptember 19th to 29th.

Loitering around the show, the editor
tripped over dozens of refrigerators in
kis search for radio sets. It was a grand
show for refrigerators and, once in a
while, he could discern in the offing
some radio sets. The only thing that
was missing was a combination re-
frigerator and radio. The whole ground
floor was at least 80¢; refrigerators,
with 20¢, radio sets thrown in for good
measure. This should not be considered
a harsh eriticism of the show, because
it was not a Radio Show primarily, for
the pure, unadulterated radio shows of
former years had blown up; and the
depression made it necessary to com-
bine radio and electricity, which the
exposition did successfully.

As far as we could find out, not a radio
parts manufacturer was represented.

No,

this combination radio
refrigerator was NOT at the 1933 Radio Show.
It may be there next year,

gentle reader,
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radio-controlled airplanes will
tornadoes out of business.

TESLA
TAMES
TORNADOES

ND now comes
_A the veteran
79 - vear - old
scientist, Nikola Tesla, the world's great-
est living inventor, who says that he
has found means to tame the tornado,
which annually takes toll of thousands
of human lives, not to speak of the mil-
lions of dollars of property damage.
Paying a visit to liugo Gernsback,
editor of this publication, the other day,
Dr. Tesla disclosed his plan which, by
the way, is published with a great many
fllustrations along with his original
article, in the December issue of EVERY-
DAY SCIENCE AND MECHaNIcs magazine.
Tall, gaunt, and sparse, the ascetic
great inventor retains a keen interest
in applied science. His recommenda-
tion, in a few words, is to use radio-
controlled robot airplanes, which can be
controlled from the ground. The air-
plane is sent up and directed straight
toward the funnel of the tornado as
soon as one is reported. Should a tor-
nado start at sea, the same thing can
be accomplished by Government patrol
ships, which will dispatch radio-con-
trolted robot airplanes tornadoward.
The trick, according to Dr. Tesla, is to
drop a huge charge of explosives right
into the mouth of the tornadc funnel.
This is to be accomplished by distant

Tesla

RADIO-CRAFT

watchers, who spot the airplane when
it is directly above the funnel and re-
lease by radio impulse an explosive
charge which, dropping into the funncl,
destroys the whirling vacuum of the
tornado and stops its progress before
further damage can be domne.

ARMSTRONG
REGENERATED

VERY radio
Y el S R T E fan worth

his salt
knows what regeneration means. It
means additional power, more sensitiv-
ity, to radio sets. Short-wave fans, par-
ticularly, cannot do without regenera-
tion. But who is the inventor of
regencration?

Last month, the now totally bald, but
youngish looking Edwin H. Armstrong
walked in on the editor of this publica-
tion. For the first time in 12 years he
smiled. For the first time in a dozen
Years he consented to talk about a
sacred and taboo subject—Regeneration.
Reason: there has been a 12-year battle
about it between Dr. Lee deForest, the
inventor of the 3-element vacuum tube
and Major Edwin 1. Armstrong. Re-
cently, the U. 8. Court of Appeals for
the Second Circuit handed down its
verdicet, making Armstrong* the sole
and undisputed inventor of regeneration.

Armstrong showed that he first in-
vented regeneration in the year 1913,
and he conclusively seems to prove now,
that he and not deForest is the real
inventor. Of course, the Supreme Court
has not as yet rendered its verdict, and
on the other hand, the controversy may
never go to the Supreme Court.

The radio fraternity will now arise
en masse and shout congratulations,

* The decision was rendered in fuvor of
the  Radio  Engineering  Laloratorvies, 1ne.,
against the Radio Cuorp. of Amertea, A T, &
. Co., and de Forest Radio oo,

~—~.]..
\——ﬁ‘\"
T
Armstrong’s original  regenerative circuit
sketch, invented in 1913,
for DECEMBER, 1933



REVIEW

Ed Wynn the acter—and No. 3 Broadcast
Chaln originator.

ED WYNN
CHAIN
A DUD

ITH a great
amount of
fanfare and

noise throughout the daily press, and
colorful noises at the headquarters of
the newly-born Amalgamated Broadcast-
ing System, the newest national bread-
casting chain made its debut on Septem-
ber 25th. It is Ed Wynn's long-heralded
“third chain.,” Most of the noise was
made on the 11th floor of the vast A.B.S.
quarters at Madison Ave. and 52nd St.,
New York. We say most of the noise
and hullabaloo was in the broadcasting
offices; hecause very little of the noise
percolated into the ears of the chain's
prospective listeners. We expect a real
broadcasting chain to have mitlions of
listeners, inte whose ears thie noise, or
sound, witl finally settle,

Alas and alack, the new A.B.S. chain
is not dcstined to do so. The reasom is
that the chain is a chain in name only,
and, from what we can see, it will never
amount to much for some very simple
and elementary reasons.

All of the stations, with the exeception
of two, are in trade parlance so-called
“graveyard” stations; that is, they are
so far down in the broadcasting spec-
trum, that Dbroadcast listeners are un-
likely to tune in any of them, even
though Ed Wynn himself were to broad-
cast all day loung—which he probably
won't. Not only are all of the stations
except two—WIHDH, Boston and WLBZ
Bangor— down in the graveyard, but
they have no power either. All of them
put together don’t come anywhere near
having half of the power of one such
station as WABC, WJZ, WEAF or
WLW. DMost of these stations cannot

RADIO-CRAFT for

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-

be Ieard for more than 25 miles, if so
far; and in congested districts like New
York, Phitadelphia and Washington,
these “repeaters’” on out of town station
wavelengths can be heard only a few
blocks. Heterodyning, they have birdy
whistles, or a program of unintelligibte
hash.

The idea of a third chain is 0., if
the promoters had the stations; unfor-
tunately, the chain has no stations to
antount to anything and, when they talk
of a ‘“national outlet,” as their high-
pressure advertising departnient no
doubt will, it will be found that the out-
let is net functioning. The only people

WCAX
BURLINGTON, VT,

WFAS
WHITE PLAINS
NY.

N.Y.

J
TRENTON.NJ.

PA.

WPEN
PN!LA('J‘&LPHIA N, JASBURY |\ WLOA- WEBNX-WMSG
- f/ PARK  “NEW YORK NY
NI

T

WOEL
WILMINGTON
WCBM -BALTIMORE MD. DEL.

WOL - WASHINGTON
D.C.

DECEMBER,

Territory embraced by the

Broadcast System.

Amalgamated

who will listen to the emissions will he
the advertisers; and. in our opinion, as
former owners of a fairly decent broad-
cast station, the advertisers will not get
results.

With no exception the A.B.S. goes to
the identical cities now adequately
served by National Broadecasting Co. and
Columbhia, where both veteran chains
control good station outlets. A.B.S.
covers no new territory, no new towns,
performs uo discernible service.

The new chain does not use Anierican
Telephone and Telegraph Co.'s 'hDhone
lines to link together its out of town
radio stations; instead it uses Western
TUnion wire lines. Broadecasters have
tried this cheaper method time and
again, but have found out that they are
noisy and can’t be properly balanced.
Broadcast engineers in the know never
use them except in dire emergency.

If the third chain is simply a scheme
to sell stock, it may succeed in this, bnt
the poor investors will be stuek, as usual.

1933

view of those items which are of interest to all.

We have all sorts of respect for Mr.
Ed Wynn as a comedian but, as a broad-
caster, we believe he has pulled a seri-
ous bhoner, and has been deluded by
promoters.

STATIONS OF THE AMALGAMATED
CIEAIN

Wave-
Power tentts
Call Loeation (Watt~)  (Meters)
WELNX
WL New York, N, Y. 250 RN
WMRaG
WAl Ashury Park, N, O 500 2544
wWiraX Burlington, ¥V, 1) 50
WM saltimore, M, too 219
WOENW Brooklyn, N, Y. 100 1099
whicl, Wilmington, el 250 2670
WEAS White Plains, N, Y, 104) 2470
WIIDIL  Boston, Mass, 1001 s6t
WIi.RZ Bangor, Me, a00 454
WNRBH New DBedford, Mass, 100 2o
WOt Washingzton, D, O, 1) 2479
WI'EN thiladelphin, . 100 200
WI'RO I'rovidenee, 12, 1. 100y v47.9
WHAR Fall River, Mass, 20 206,
WBYD Rutland, V. 100 200
WINJS Trenton, N, J, 500 HEN Y

MARCONI
IN THE
UNITED STATES

ARCONI re-
M turned to
the United

States, last month, on a special invita.
the Century of Progress in
(Continued on puge 357)

tion to

© (International News)

Senatore Marchese Guglielmo Marconi and his
wife as they appeared on landing in New York.
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RECENT RADIO DEVELOPMENTS—

_ILLUSTRATED
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On this page are shown
a group of interesting
photographs taken at the
recent Berlin Radio Show
and the *“Qlympia™ Radie Exhlbition in which were displayed the new German
and English developments, In photos A, B, and C, a new German ultra-short-wave
receiver and television scanner are shown. The knobs on the left of Fig. A
control the receiver while those on the right adjust the vislon unit. This tele-
vision device employs a Braun cathode-ray tube shown at B. Photo D shows =z
Telefunken multi-button carben microphone which is called the ‘‘chamber” mike
because of its pecullar constructlon. It Is claimed that this microphone is a
distinct improvement over ordinary carbon mikes. Fib. E shows an expensive
radio recciver and cocktaii mixer which was displayed at the London show.
This receiver, which includes an electric clock, shows the irend in receiver design
abroad. Figs. F and G show the appearance and mechanism of the von Mihaly
system of television. A crater lamp sends the beam of modulated light against
a revolving plane mirror which reflects the light against 2 series of mirrors
arranged in a circle, from which it is reflected back to the plane mirror and
then to the viewing screen. A new German receiver with a novel tuning dial
appears in Fig. H. The photo at | shows a new American development for
concentrating the light from a lamp without loss, which permits a much brighter
image for home television and movies. Figs. J and K show 2 mirror-screw
scanning system for television reception. The image can be viewed from any
part of the room with this novel scheme, without the necessity of shifting the
viewing screen. The system shown in Fig. J was developed by v. Okolicsanyi.

Photo courtesies:
Flga. A, B, C. F. G, J and K,
Dr. F. ack.

D and I,

Flg. E, Keystone.

Flg. I, Peck Television Corp.
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—— "ELIZABETH AIR RADIO"

Exclusive Photos of the First Dial-Type Remote Controlled Air Beacon to Use Flight
and Landing Beams with Both Aural and Visual Signals to Make Flying Safe.

| - The photos on this page show the mechanism at the Elizabeth (N.J))
: beacon station for the Newark [N. J.) Airport. The four half-wave an-
tennas (above) radiate "courses” in four predetermined directions. The
‘phone dial at the left, controls the entire system by a series of number
combinations. The pilot receives TWO signals; the visual one consists of
a device with two white vibrating reeds shown directly below, which move
up and down to indicate "on" or "cff" course. The aurel one consists of
phones or speaker in the plane cockpit; a dash indicates "on” course, a
"dot-dash” left of course, and "dash-dot" right of course. Weather
reports received by teletype are transmitted to pilots by voice,

| =
Above, the Newark control panel - - Left,
from which communication is

handled by dial telephone.

teletype machines and,
above, a weather report being
"spotted’' onto a printed map.

Course codoa sending device. . — The automatic transmitters.
Courtesy U. S. Dept. of Commerce. Photos by Halbran.
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— NOW, AS PREDICTED—A POCKET-

TUNING
CONTROL

-
-
-
b
¥
&
SPEAKER
o VOLUME
— CONTROL

SPEAKER
ADJUSTING SCREW

Fig. A
Music in the palm of your hand!

NOVEL DESIGN FEATURES

Only two tubes, but what performance! Local
stations at "room" volume, using only an indoor
antennal And the entire set fits your pocket!

The following examples of skillful PRODUCTION
design are given: four-capacity bypass condensers
of high value and no thicker than a pencil; a two-
gang tuning condenser only three-eighths inch
thick; a magnetic reproducer equipped with the
smallest molded cone ever designed. The design
and production engineers next worked out an
original and compact assembly of these units.

However, in the first analysis, exceptional credit
must be given to the tubes and unit used. Here
it is that every artifice has been used to secure
from the tubes the greatest amplification of which
they are capable. Essentially a T.R.F. circuit, the
diagram, reproduced below, presents many novel
features and possibilities.

NCE again the manufacturer of the now famous

International “Kadette” recciver has achieved a

“scoop” over the remainder of the radio mannfue-

turing industry. When the original Kadette re-
ceiver was produced, making possible universal operation of
a receiver, mounted in a swmall bakelite cabinet, little more
than 4 hand full, the radio induastry gasped, and immediately
set about copying the design. Those who read the original
article describing this reeeiver which appeared in the Febru-
ary, 1933 issue of Ramo-Ciarr on page 464, will remember
what a sensation it produced, The fact that this receiveor
could be operated from either the A.C. or D.C. power lines,
without any changes made an immediate hit.

However, those of us who thought that the original Ka-
dette receiver was the ultimate in small receiver design have
another surprise awaiting us in the first
view of this new *pocket receiver.” ,

The cabinet measures ¢ x 4% x 2% Tg&'f_‘c A
ins. and encloges the complete receiver,
including the speaker, A.C. and D.C.
universal power supply and the aerial,
As this receiver weighs only 2 lbs, it
can easily he slipped into an overnight
bag or even into i coat pocket, The
cabinets are furnished in a number of
attractive colars,

The Circuit

The receiver employs two tubes, one
of which is the 6F7%, familiar to readers
of Rapio-Crarr; and a 12A7, which is a
tube specially designed for this set. A
study of the circuit diagram shown in
Fig. 1 will reveal the action which per-
mits loudspeaker reproduction with only
two tubes,

The signals picked up in the aerial
are fed through condenser C6 to the first
tuned circuit. consisting of coupler L1

tube and are amplified in the “screen.grid” section of this
tithe.  From there, the signals pass to the primary coil of
coupler L2 which is tuned by condenser C2 and fed into the
grid of the “triode” scetion of the 6F7.

Next the signals are fed to the control-grid of the 12A7
and are amplified in the pentode section of this tube. It
will be noted that there is an extra eathode and plate in the
12A7 which serves the purpoese of rectityving the power suj-
ply voltage when the set is connected to an A.C. line. Also,
additional wunplification is gained in the set by the unusual
methad with which the output cirvcuits of the K7 are coupled
to the 12A7.

The secret of the small size of this receiver is in the
special two-gang tuning condensers Cl and C2. This special

TRIMMERS

@)
femad

. TUNING CONDENSERS

AND

-~ POWER
YOLUME CONTROL L -h—w"—*'n:mm. SOCKET

and condenser Cl. From there the sig- Fig. B Fig. C

nals enter the control-grid of the 6F7
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Front view of set.

The tubes and *‘works.”

RADIO-CRAFT for DECEMBER, 1933



SIZE

LOUDSPEAKER SET? ——

In February 1921, Mr. Hugo Gernsback published an editorial forecast en-
titled, "What is Coming." |t has taken the radio industry over |2 years to
catch up with one of his prophecies!

“At the aforementioned meeting,"" reads a partial quotation from the edi-
torial, "'the writer ventured the prediction that the radio business would settle
down into much the same lines as the photograph business today. The
chances are that during the next decade most of the radio apparata will be
sold by all up-to-date drug stores, the same as pho’rographlc cameras and
supplies are today. By that time a radio receiving outfit will have been
compresst into a space as small as the present-day ... pocket cameras.. ..
These outfits will comprise a one- or two-step amplifier, and there will be no
fones with such an outfit . . . The vacuum tubes in the output will be made

. smaller.”

For, it is only today that we find, in the "'pocket - size loudspeaker set"
described for the first fime in this issue of RADIO-CRAFT, the first real
commercial radio set built along the lines laid down so long ago.

Once again the radio industry has been "scooped' by the manufacturers

of the "Kadette," first described in the February issue of RADIO - CRAFT!

condenser is shown in Fig. 2 and as you will note,

it is a

hakelite insulated unit, having a single set of rotor plates
and two sets of stator plates. The entire unit measures
214 x 31y x F-in. thick. Old timers will recall seecing similar
condensers back in the “good old days.” Compared to the
usual two-gang tuning condenser, it will be noted where the
saving of space is accomplished. Aligning over the entire
band is accomplished by the use of three screws and com-
pressor ‘“leaves” shown in Fig. 2.

In addition (o the space saving features of the variable
condensers, many other ingenious contrivances are used.
Fuur by-pass condensers are compressed into small cylinders
314 X %-in. in diameter. Two of these bypass units are
employed. The tubes are suspended upside down in the
chassis which is also of unusual construction.

Instead of the usual rotary tyhe of variable resistor for
controlling volume, a flat resistance strip with a slider is
used. This may be seen in Fig. 13, below the speaker unit.

The two R.F. coupling coils are only 3-in. in diameter by
%, -in. high; they are “lattice wound™ coils. Especially small
size condensers and resistors are used for the various coupling
and decoupling circuits while the voltage reducing resistor
iu series with the two tube filaments is incorporated in the

etectric light cord, both to conserve space aud to dissipate
heat more readily.
The Operation

So much for the physical size of the receiver. In operation,
the current is fed through the rectifier section of the 12A7
tube and for A.C. operation, the output of this rectifier is
filtered by condensers and resistors. 1t will be noted that
no filter chokes are used in the receiver due to the extremely
conmipact design. This action is satisfactory for D.C, or
operation on 60 cycles A.C. lines, but the receiver cannot be
used with any great success on 25 cycle lines. lHowever,
since the latter lines are found only in certain isolated sec-
tions, this does not intertere greatly with the universal opera-
tion of the receiver. On D.C., the current is fed through
the rectifier directly to the plates, grids and screen-grids of
the tubes. In common with all A.C.-D.C. receivers, the plug
must be inserted correctly in the socket for D.C. operation.
This is necessary in order to place a positive potential on
the plates.

The extremely small size and light weight of this receiver,
service policy in connection with the earlier model Kadette.

The extremely small size and light weight of this receiver,
combined with the low cost and the ability to mail it inex-
pensively and safely, make it an ideal gift item.
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Schematic circuit of the new, pocket-size T.R.F. set.
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LATEST RADIO
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Auto Radio Recceiver (No. 156)

AUTO RADIO RECEIVER

The photo above shows the entire re-
eciver (including power supply and
speaker) which is housed in a metal
case small enough to fit under the dash
of any car,

The set is a superheteredyne, using
a 6FT as first detector and oscillator; a
78 as LF. amplifier; a 75 as second-
detector and A.V.C.; a 41 pentode jn the
AF. circuit and a 6Z4 full-wave rectifier
in the “B" supply eircuit.

Photocell Unit (No. 157)

THE ELECTRIC EYE

This photocell nnit, comprising a dry-
disc type photocell, a small 2215 V. hat-
tery and a relay. all mounted on a black
ervsialline  finished metal panel and
chassiz, has two outstanding features.
They are its simplicity and low ecost.

The complete ynit can be housed in a
hox & X 61% x 3'5 ins, deep, inside di-
mensions,

When used in conjunction with a suijt-
abte lamp. the unit can be used for mans
“light controlled” experiments and tasks,
including the control of lights, bells.
doors, fire alarms, burglar alurms, ad-
vertising and window signs, traffic sig-
nals, and to count articles (as on an
assembly line in a taetory), provide re-
niote reasurements of liquids in a gauge
and to test the density of liquids, such
as lubricating oils.

This unit should find many useful
tasks in the shop of the experimenter
and in the hands of the radio technician.

P.A. Amplifier System (No. 158)

RACK AND PANEL P.A. SYSTEM

This view shows a compact rack and
panel P.A, installation, including an in-
put control mixing panel, a superhetero-
dyne tuner, a phonograph pickup and
turntable and the actual P.A. amplificr,
Any one or all of these individual panels
can be easily removed from the rack
for transportation or remote use. The
entire installation measures 38 x 19 x
12 ins. deep,

A novel circuit design, described in
recent issues of Ramo-Cnarr, permits
every piece of equipment to be operated
from either 110 V., A.C. or ¢ V., D.C,
which doubles their usefulness,

Emergency Condenser Kit (No. 159)

A SERVICE MEN'S CONDENSER KIT

A well known condenser manufacturer
has just introduced this emergency con-
denser kit for the convenience of Service
Men. It contains 10 condensers, 2 each
of the following capacities—1 mf.. 2 mf.,
4 mf., 6 mf, and 8 mf. AIl of these
condensers are rated at 600 V. maximum
surge voltage,

By combining the capacities of tlis
kit, the Service Man can replace practi-
cally any broken down condenser in a
receiver,

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope.
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Novel Variable Condenser (No. 160)

"PLANETARY DRIVE" CONDENSERS
The condenser shown here has an un-
usual type of shaft which permits ver-

nier control, by simply turning the
smaller portion. This vernier drive
consists of two coneentric shafts, the

inner of which is 14-in. and the larger
3-in. in diameter, Separate knobs are
needed to utilize hoth the vernier and
dircet drives, The ratio is 3 to 1.

Two New Tester Adapters (No. 161)

12 V. FILAMENT ADAPTERS

Above are shown two adapter units
that should prove extremely valuable to
the Serviee Man,

The purpose of both adapters is to
permit the testing of 12.6 V., tubes in
tube testers which are not equipped to
supply this voltage. These tuhes ure
tested in the 6.3 V. socket, by connecting
the tube filaments in parallel.

The adapter equipped with the eontrol
grid stud is used to check the 12A5 in
the type 38 tube socket.

The other adapter is used for testing
the 12Z5 tuhes which are inserted in the
type 37 or 84 tube socket in the tester.

These adapter units fil a need that
is growing every dayv, as these tubes
become niore popular. It eliminates the
necessity  of purchasing a new tube
tester. or making extensive changes in
an available one. The units are small
in size and “worth their weight in tube
testers” when needed.

Kindly give (number) in description under picture,
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Condenser Mike Power Unit (No. 162)

CONDENSER MIKE EXCITER
Evervone familiar with microphones
knows the high quality characteristics
of the condenser "“mike.” The greatest
difficulty in the use of this type miero-
phone has been the bulk and weight of
the batteries required to actuate the
“head amplitier,”

A manufacturer familiar to all micro-
phone users has recently introduced a
power unit that will do away with these
heavy. bilky batteries.

This unit is 435 X 7 x 8 ins. long and
weighs only 12 1bs. compared to the
weight of 24 1bs, for the lightest corre-
sponding battery complement. This unit
supplies both the filament and
current for two 30 type tubes with fila-
ments in series.

Autoe Radie Noise Filter (No. 163)

AUTO RADIO NOISE FILTER

A firm which specializes in noise
clHmination has just brought out a kit
of eliminators for car radio installations.

In mounting the kit, the lead from
the acrial to the receiver is shielded; it
has Dheen found that much noise in sets
is due to the proximity of the acrial
to the dome light or tail light and
these are also filtered. The filter on the
hattery tines prevents disturbances in
these wires from entering the set and

EFORLE the advent of this tester, Ser-
vice Men operating with

Class A Prime Amplifier (No. 164)

CLASS A PRIME P.A. AMPLIFIER
This P'. A, amplifier uses a three stage
triple push-pudl, double class A prime
circuit. In the first stage, two 57 tubes
are used in a push-pull arrangement.
These are bridge coupled to a pair of
56 tubes, operated in push-pult class A
prinle. A special class A prime input
transformer is connected between the
second stage and the output stage. The
latter employs the new 2A3 tubes, also
in class A prime., A 5Z3 full wave recti-
fier supplies the plate current for all
tubes.

The power output of this amplifier is
15 W. with a maximum gain of 88 db.,

plate  a filier at the ammeter prevents the attained at 1,000 cycles. A multitap
eirenlation of noises through the car input transformer in the amplifier
wiring. matches it to mikes or a phono. pickup.
10 ANALYZER PLUG
PLar
A 5.UNIT RADIO TESTER e S Y e
70— B O A4C S A3 3
FOR COMPLETE SET ANALYSIS oo 9)] @, o)
L3 &y o |
l—-@-»—“x N - ;Y ‘YYL 6
2O ME |
with eleven  fundamental frequencies 3-© 14'
moderate  cach made available through an eleven- - A
point rotary switch; a capacity meter by e

priced testers were obliged to carry a
number of instruments in order to
handle the average run of routine scr-
vice calls. .\ cartoon which appeared
in the September 1933 issue of Ranto-
Crawrr illustrated this point most thor-
oughly. 1t showed the hard-working
radio man going out on a 50¢ service
call, his car loaded up with analyzers
and meters. Lacking sufficient room in
his old bus, he was obliged to use a
trailer in order to bring along the rest
of the testing equipment needed to take
care of the job!

Admitting that this cartoon presented
an exaggerated picture of actual con-
ditions, it certainly presents a forcible
plea for feiwer and more effective radio
testers.

With the “Five-Unit Tester.” however,
life again becomes lesg complieated for
the radio Service Man. For here is an

instrument which combines every one
of the five units urgently needed in
modern servicing. These include an

analyzer unit employing the “Free Ref-
erence Point” system; a tube tester
using the same system and employing
the accurate grid bias shift method; an
oscillator of the selective frequency type

RADIO-CRAFT for

DECEMBER,

which covers the entire field of service
testing and with all readings plainly
indicated on an evenly-divided meter
scale, and finally an ohmmeter having
three ranges 0—1,000; 10,000; 100,000
all operated by a self-contained 4.5 V.
battery with an additional range of 0—
1 meg., made available by connecting an
external 45 V. battery to the jacks pro-
vided for this purpose,
(Continued on page 370)

Fig. A

The appearance of the tester

(No. 165)
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A
SUPER - POWER
AND-QUALITY

P.A. SYSTEM

A 46-tube system designed for addressing
an audience of 20,000 people! Cost?
A mere $100,000!

C. W. PALMER

N PRESENTING “The Romance of a People,” a pageant
which recently appeared in New York depicting the his-
tory of the Hebrew race, many difficult problems had to
be solved in projecting the music and voices throughout
the enormous auditorium. To show just how difficult these
problems were, a bicture of the fnterior of Kingsbridge
Arnmory, the largest in the world, is shewn in Fig. A,

Over 6,200 persons comprised the cast in this pageant, and
at the opening night, an audience of
20,000 people attended!

The usual drab drill hall of the Armory
was transformed into a modern theatre
of huge dimensions. This change was
accomplished in six days by a corps of
1,000 workmen who worked day and
night.

To obtain satisfactory “coverage” of
the tremendous audience (About 8 tinles
the size of an average theatre audience!)
required the use of a super-power P.A,
system about 10 times as powerful as
an ordinary ‘“high power” amblifier!
Actually, a new electro-acoustical sound
system, with an unusually flat frequency
characteristic, running from 16 cycles
per second to about 20,000 cycles, was
developed by a well-known engineering
company for the purpose. (Subsequently,
the system will be installed in a mid-
west church.) The cost of the ap-

e

Fig. 8
A 20-inch dynamic speaker, .......... with, ..

Fig. A
The sound system ‘‘all set™ to address 20.000 people.

PART 1

paratus used in the installation totalled over $100,000.
While this P.A. system is complicated in its design, being
made for an unusually high output, there are many features
that will be of interest to the radio experimenter and Service
Man.

Initial Considerations
Two distinet amplifier systems with their speaker units
(Continued on page 360)

Fig. C
veae0 A 415 inch voice coil!

Fig. D
A front view of the complete speaker set-ub.
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The *‘baffle’’ actually measures about 50 x 70

feet high! About 20 (assorted) reproducers

are shown. A
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Fig.1

“block™ illustration of the complete sound instaliation.
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INTERNATIONAL RADIO REVIEW

CRYSTAL
CELL

Fig. 2
New use of zinc sulphite crystals.

TRANSFORMERLESS OPERATION
WITH 220 V. FILAMENT TUBES

HE accompanying illustration, Fig, 1,

shows a receiver circuit that was de-
signed for use with the Ostar Ganz
high-voltage filament tubes available in
Europe.

These tubes, which are made in a num-
ber of different types. including triodes,
screen grid tubes, pentodes, ete., are
similar in construction to the ordinary
heater type tubes, except for the filament
which is designed to operate directly
from the A.C. or D.C. power lines, with-
out any voltage dropping resistors or
transformers.

The result is a much simplified con-
struction, as the diagram shows. This
particular set was designed for universal
operation on either 220 V., A.C. or D.C,
and for this reason, the rectifier V4 was

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 really
important, new developments il-
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.

included. For D.C. operation, the cir-
cuit is even more sinple,

The photograph, Fig. A, shows one of
the Ostar Ganz tubes. It will be noticed
that instead of using a tube shield, or
spraying the glass envelope with molten
metal, a wire gauze is used to effect a
shield.

These tubes are creating some interest
in FKurope where they can be purchased,
They are not available in the U.S.

Fig. A, right
A 110 V. tube.

Fig. B, above
Crystal “shutter.” <

A TELEVISION "LIGHT
MODULATOR™

THE ideal system for television recep-

tion is a light source of high effi-
ciency, that is easy to modulate, gives
pure white light and has a truly linear
frequency characteristic,  Further, it
must not have any lag, even at frequen-
cies running up into six figures.

AMATEUR WIRELESS, an English publi-
cation, recently published the results
of some experiments which have come
closer to the above ideal than any other,
to date.

Von Okolicsanyi, the well known
Ilungarian television inventor, who is
best known for his mirror-screw scan-

ner. is the inventor 6f this new system.
Okoliesanyi conducted his work among
the inorganic erystals in his search for
the ideal light modulator, he tested
these for eleetrical double refraction.
This effect is known to occur to some
(Continued on page 360)
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Fig.1

The new tubes In thls circuit operate directly from a 110 V. or 220 V. power supply,
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Fig. A
One model of the car radio.

HEN designing this 7 tube superheterodyne auto
radio it was my endeavor to supply the radio
constructor with all the information and drawings
necessary to enabie him to build a car radio re-
ceiver which will compete with the factory-huilt set,

The radio is designed for a floor mounting installation,
which I believe is in most instances, preferable, as it is by
all means the most rigid installation; rigidity being a main
factor in auto radio construction. The design covers all the
difterent features, and great stress is laid upon drawings;
whiell makes the understanding much more simple than
words can explain, The article gives full information on the
wiring, bothh by general wiring and detail wiring diagrams;
such as remote control, speaker and coil diagrams, All the
parts which can be made by the constructor are fully speci-
fied on drawings with complete dimensions.

In constructing the radio set you will start with the chassis,
part No. 1. The chassis is made of No. 16 gauge sheet steel.
Drill all the holes as shown on the drawing. (See Fig. 1.)
After drilling the chassis, bend the sides down and weld
the joining corners of the chassis, thus making a very strong
unit. It is advisable to have the chassis cadmium plated to
prevent rusting and corrosion.

On the chassis drawing, Fig. 1, you will find two 11/64-in.
diameter lholes. These holes are provided tec mount the
chassis brackets, part No. 7, (Fig. 2A) in place. By means
of 8-32 self-tapping screws these brackets are screwed to the
chassis and serve to locate the chassis in the chassis box,
which can be seen in Fig. 3. The brackets, part No 6, Fig.
2B, are provided for condenser mounting. Four of the
brackets are assembled with the tuning condenser 214 ins.

@ Mar-~ A0 I 64
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How TO MAKE
A MODERN
CAR RADIO SET

This 7-tube set incorporates the new tubes, A.V.C., remote
control, push-pull, A.F. output, and tone controlin a compact
chassis. Pastissues of RADIO-CRAFT have described many
commercial and home-built automotive radio receivers, but
this article is the first one to include such remarkably com-
plete details.
details; the schematic circuit is analyzed in Part Il, to follow.

Part | properly discusses the mechanical

apart and the condenser can be fastened to the chassis by
using four 8-32 selt-tapping screws, cutting the thread
through the No. 31 (.120) holes on the brackets.

After completing the chassis you can proceed with mount-
ing the parts to the chassis, and for this work you will be
guided by the drawing, Fig. 4, showing a top view of the
chassis assembly. PPlace the sockets and socket shield bases
in position and fasten them to the chassis either by means
of 6-32 round head screws, or by rivets. When placing the
sockets, take care that they are located as specified on the
drawing. Now, place the rubber grommets in the specified
holes and also assemble the I’M-7 contact terminal socket.
The next operation is to mount the tuning condenser by
means of a bracket assembled to the condenser with self-
tapping screws. After these operations it will be wise to
wire the heater wiring for the tubes. The next step will
be the assembly of parts located inside of the chassis, for
which work you will refer to Fig. 5. Place the antenna and
radio frequency coils as shown on this drawing and fasten
them to the chassis by means of 6-32 round head screws, nuts,

ConDENSEaR
CABLE TIONTENING

/’ ~u

E_ _ CONDENSER CABLE A-
o

7 WIRES, mANE (ONG ENOUSH SO
THAT PLUG Can BASELY &8¢ Dis-
CONMECTED WHEN REMOVING CHARSS/S,

Fig. 3, above
Details of the miscellaneous

aRouno wike— ]
(LYY

mountings. TERMINAL -C-
oo
Fig. 7, left s e sesres "~
- 1] cf 0 wiRE Redsen
Details of the sheet.steel, e MoCanie smens SEONEY
16 ga. housing.
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and lock washers. Similarly, mount
the condensers in place in the cans using
screws or rivets. On this drawing. Fig.
5, you will also see the resistor aund
condenser mounting brackets, part No.
15 (Fig. 6) in place, fastened to the
chassis by means of 6-32 screws and
nuts. These two brackets do not neces-
sarily have to be used. However, when
using them, a more rigid wiring can
be produced by securing some of the
resistors and small condensers with
these brackets; fastening the terminals
of resistors and condensers through the
rivet lholes of the brackets. soldering
the connecting points and bringing one
lead to the terminal as required by the
wiring diagram. Mounting the resistors
and condensers in bunches on these two
brackets will make the wiring very
solid, rigid and pleasing to view. In
Fig. 5 you will also sec the chassis
brackets assembled in place as men-
tioned above.

Part No. 2 (Fig. 7) shows the chassis
box buitt of No. 16 gauge (.062) sheet
steel and finished either with cadmium
plating or enameling. The drawing is
self-explanatory. In one view is shown
the chassis locating pin, two of which
are required. Rivet them to the box
so that the pin will extend inside of the
box. The rim of the box is provided
with twelve 8-32 bushings for tightening
the chassis box cover. However, should
vou not have these threaded bushings
handy, the threading for the 8-32 screws
could be made directly in the box rim
as shown on the drawing. On one side
of the box a 1-5/16 in. diameter hole is
provided as a cabte entrance. The four
holes with the &32 thread ave provided
to fasten the junction box to the chassis
box. The threads for the junction box
screws are reinforced by welding steel
strips on the inside of the chassis box,
also shown in Fig. 7.

The junection box shown as part No.
4 (Fig. 8) is also madc of No. 16 gauge
(,062) sheet steel. cadmium plated or
enameled., All the cables going to the
radio set are brought to this junction
box. A rubber grommet js inserted in
the 54-in. diameter hole and the wires
brought through this grommet. ILeave
the length of all the wires about § ins.
from the inside of this junction box to
the end of the wire. All the cable shields
which end at this junection box are tied
together by a No. 14 copper wire soid-
ered, and this same wire is then brought
into the junction box and serves as
ground wire with one end having a
terminal clip fastened to the chassis by
means of an 832 selt-tapping screw.
This is clearly shown in Fig 3. After
the assembly of the cables with the junc-
tion box is completed, fill the inside of
the junction box with an insulation
compound to prevent dampness or dirt
from getting into the chassis box. All
the wires going through this junction
box will be connected to the type PM 7
contact plug, for which work Fig. 9 will
guide you.

The terminals on this drawing are
numbered with respect to the guide slot

(Continucd on page 367)
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Figs. 6
Drilling, mounting and wiring details of the set.
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Drilling specifications for the car radio receiver chassis.
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Figs. 4 and 5
Left and right. top and inside views.
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STRIP STEEL
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Fig. 2
Bracket-mounting details.
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THE BEGINNER'S “UNIT CHASSIS”
CRYSTAL AND 2-TUBE SUPERHET.

Previous "'Beginner's" articles in RADIO-CRAFT have been
devoted almost exclusively to the design of "bread-board"

radio receivers.

In the following article the author dis-

cusses further the "chassis-type design which more closely
follows standard radio set construction. The circuit has been
changed to incorporate a superheterodyne connection.

PART 1l

Fig. A
The front view of the *‘Superhet.”

HEN we started building chassis sets, two months
ago, we promised that we would use the same
construction for a number of layouts. The re-
ceiver this month, shown in Figs. A, B and C, is
an example of this practice. With the same chassis, prae-
tically the same layout, and the addition of only one extra
piece of equipment (which those of you who have followed
the series, already have on hand) there results, not only a
different set, but one operating on a totally different principle.

The heart of the circuit, shown in Fig. 1, and the thing
which makes possible this result, is a new tube—the type
1A6. (This tube is described on page 267 of the November
1933 issue of Ravio-Cuarr—Techuical Editor).

In the September, 1933 issue of Rabplo-Crarr, on page 160,
there was described in this department a erystal superhetero-
dyne which made use of a tube oscillator, crystals as first-
and second-detectors, and a tube audio frequency amplifier.

This set worked nicely, and demonstrated beauntitully and
simply the principle of the superheterodyne, but, due to the
inefficiency of the crystal as a first-detector, it was rather low
in sensitivity; a crystal first-detector constitutes a distinet
loss in the circuit. In other words the voltage of the inter-
wediate frequency or LF. en the oufput side is considerably
less than the voltage of the signal or R.F. on the input side.

The cireuit shown here, on the other hand, due to the use
of the new tube, gives a gain of approximately 40 in the
“mixer” or “modulator” (sometimes called “converter')
stage, which takes the place of the first-detector in the earlier
cirenit.

The Circuit

The circuit itself is very simple as will be seen by inspec-
tion of Fig. 1. The first stage consists of one type 1A6 tube
which performs the double duty of mixer and oscillator—
being in reality two tubes in a single bulb. The input R.F.
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Fig. 8
The rear view of the Beginner's set,

FRANCIS R. HARRIS

The under-side view, showing parts.

or signal voltage to the control-grid is tuned in by the tuned
circuit 1.1, L2 and C2. The oscillator circuit consists of the
tuned network 1.3, L4, L5 and C3, C4, C5. C6.

The mixing of the input and oscillator frequencies takes
place in the 1A6 tube; aud the plate output of this tube, into
the intermediate frequency transformer L6, L7, is the result
of this mixing.

The output of this transformer is fed into the grid of the
type 33 audio tube through the crystal detector, thus the
blate output of this tube is of audio frequency and is fed
directly into the speaker or headphones,

The only part of this circuit which is unusual and may
require explanation is the oscillator network mentioned
above. This is what is known as a “padding circuit. The
requirement that the eoscillator circuit tune at all times
exactly 175 ke. away from the input R.F. (radio frequency)
is met in superheterodsne cireuits by either of two means.
First, by a condenser having ene section with specially eut
plates or second, by means of this “padding” circuit. Of
course, in our present set we are using two separate tuning
condensers and padding is not strictly necessary, but in
order to afford the beginner the opportunity to learn just
how this padding is done, we are showing the circuit and
describing the method.

Building

The layout of the set is shown very clearly in the photo-
graphs and, except for the addition of the intermediate
transformer, which appears bhetween the two tuning condens-
ers, is practically the same as the previous receiver. The
position formerly ocecupied by the type 34 R.F. tube is now
occupied by the tvpe 1A6, which means replacing the four-
prong socket with one having six prongs. The wiring must,
of course, he accordingly changed. The wiring of the type
33 output tube is practically the same as before; reference

RADIO-CRAFT for
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to the two diagrams will show the
changes necessary. Condensers C4, C5,
and C6 must be niounted in a convenient
place above the chassis so that they
can be varied while the circuit is in
operation.

No diagram is shown this time for the
construction of the chasses themselves
as full details were given in the No-
vember issue, to which the reader has
been referred.

Operation

After the set is completely wired up
and you are sure that everything is as
it should be, pltug in the tubes, attach
the antenna and ground, and plug in
the power cable plug. Then attach the
“A” battery and turn on the filament
switch. The tubes should light with a
dull red glow. If this occurs, plug in
the speaker or phones, attach the nega-
tive side of the “B” battery and flip
the positive wire across its post. Thig
should cause a moderately loud click in
the speaker. If it does, the assumption
is that the cireuit is O.K. and the con-
nection may be made permanent.

If a milliammeter is available, it may
be inserted in the “B” eircuit. The total
current drain should be about 18 milli-
amperes,

Make sure that the little wire on the
crystal detector is just barely making
contact with the crystal. Turn the rotor,
L4, of the oscillator coil to a position

B ﬂv_/:;\NSULATE FROM CHAS515 i
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Fig. 1
The wiring of the two units: the battery cable plug is inserted into the “‘power socket.”

where its axis is paralel with that of
the main coil. Now try tuning for a
signal, turning one condenser slowly
while “rocking” the other one back and
forth over a wide range, If no signal
is heard, turn L4 through 180 degrees
and try again.

1t might bhe well, before doing the job,
to approximately tune the intermediate
frequency transformer by “feel”” turning
the two screws in the top of the can of
1.F.T. until it takes about the same
pressure to turn each one.

After a signal is picked up, which may
require considerable patience, tune it
in as loudly as possible with the two

tuning condensers, then turn the volume
control until the signal can be just
barely heard. Now, tune the intermedi-
ate ftrequency transformer, LF.T., by
turning the two serews until the best
response is obtained, Without touching
anything else, adjust the erystal detector
to the loudest signal.

Make a note ot each position of the
two dials for this station—also its fre-
quency—and then proceed to log as many
more stations as possible, making a
careful note of each one.

Now, we may proceed to “pad” the
circuit; in other words, to make the two

(Continucd on puge 368)

The SCHOOLBOYS'
1-TUBE RECEIVER

Here is a real beginner's receiver—one that anyone can

build, without having to know anything about either radio or
mechanics. Just get a cigar box, a tube and a few other
There's no time like the present!

gadgets, and go to it.

ANY schoolboy can build this unique
one-tube set and obtain really good
reception at a trifling cost. It is an
ecasy little set 1o make and will bring
in plenty of stations on the headphones,

Apart from it~ low constructional cost,
this sct is very cheap to run. It works
from a 42 V. “I3" hattery and takes SO
little current from the battery that it
will last tor at least six months and
probably longer.

The basis of our one-tube set is the
familiar cigar box. Any cigar store
will have an empty one to give you—
or perhaps your father will hurry up
and finish his latest box of cigars, if
you will tell him that you about to build
something really useful for once!

One thing about the box:; be sure that
it is at least 2 in. deep, otherwise it will
not hold all the parts. The box contains
a tuning coil, a tuning condenser, de-
tector tube and several smaller parts,

RADIO-CRAFT
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such as the grid leak, and a small semi-
variable condenser for improving the
aerial selectivity.

(Continuecd on puge 369)
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Fig. A
The complete receiver in the cigar box.
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Fig, 2

Instructions for winding the tuning coil and
regeneration {tickler) coil

1933

Fig. 1
The wiring diagram of the set—see also
Fig. 3.

ELE




RADIO

SHORT-CUTS

GAS-TORCH AND SOLDERING
IRON HOLDER

Lowell E. Hinkle

The illustration in Fig. 1, shows a con-
venient and inexpensive torch and iron
holder, that can be made by any one
in a very short time. The burner used
ltere is a Terrill laboratory burner and
can be picked up most anywhere for
a few cents. The iron holder is made
from a scrap of heavy gauge galvanized
shect metal, This can be purchased at
any rooling store. One 8-32 round head
méchine screw and nut are needed to
clamp holder to burner and are also con-
venient for adjusting the position of the
iron in the flame. This torch uses
natural or artificial gas. It is not ex-
pensive to operate and can be regulated
to keep the iron at the proper tempera-
ture. It is so small that it makes a
good addition to any tool kit.

A HOME-MADE DRUM DIAL
Gernald Bates

Almost every radio experimenter has
a collection of the old-fashioned plain
four-inch dials on hand. With a little
time and patience, it is surprisingly
simple and easy to transform these into
quite presentable and usable drum dials.

Usually it will be found that these
plain dials are made in two sections.
If one is careful, he can shatter the
small corrugated handle portion with
a couple of blows from a pair of pliers,
leaving the numbered portion intact with
its brass center shown in Fig. 2, A and
B. At regular intervals around slightly
more than half of the nnmbered portion,
drill holes and mount four angle bhrack-
ets made of aluminum (kg, 2 C.} Cut

a strip of celluloid (heavy eardboard
would do in a pinch) about an inch wide
and bolt it to the outer brackets only,
leaving the two center brackets to act
merely as supports. Now the drum dial,
shown in Fig. 2 D, of the “thumb”
variety, is finished, ready for calibrat-
ing.

A pilot bulb may be mounted on the
radio chassis behind the celluloid strip
in such a manner that its light will
shine through.
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Torch and iron holder details.
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Fig. 2
A homemade drum dial. The construction Is
much more simple than the jilustration
indicates.

PLACING PARTS TO AVOID
INTER-ACTING FIELDS

Arthur A, Walter

One of the greatest difficutties con-
fronting the average custom-builder of
amplifiers is in the avoidance of inter-
acting electromagnetic fields. The usual
method is te completely wire the am-
plifier and then, having left the iron-
cored components unbolted from the
base, change their relative positions un-
til the least hum is heard in the speaker.
Such a procedure makes the assembly
of a compact job difficult, and at times,
impossible. One never knows in what
positions the components will eventu-
ally be placed or the space required for
each component,

A method which has been applied to
the building of imany power amplifiers,
and in “radies” in which this condition
has been found, is as follows:—place the
power transformer in the approximate
position desired on the base and connect
the primary to the A.C. power supply,
leaving the secondary leads open. (Fig.
3. Hook a pair of headphones across
the filter choke terminals and place the

RADIO-CRAFT

Hints, '"kinks," and
suggestions that enable the

ideas

amateur and professional

to save time and money.

choke in the position desired near the
transformer, moving it backward or
forward, vertically or horizentally un-
til a position of minimum hum is found,
Oftentimes a movement of only 14-in.
will suffice to change the sixty cycle
current induced in the choke by the
power transformer and heard in the
headphones as a deep hui, to an abso-
lute silence, A number of positions wili
be found in which no hum will occur.
The choke and transformer may then
be bolted in place and filter condensers,
rectifiers, and bleeder resistances con-
nected to form the power supply section.

To locate the correct position of the
AF. transformers, the headphones are
connected across their secondaries and
the above procedure followed with re-
spect to both the power and the choke,
the latter having acquired a field of
its own after being connected to the
rectifiers and line transforiner and be-
ing able to induce a hum voltage of
either 60 or 120 cycles to the audio
transformer being located.

Incidentally, A.F. trunsformers will
introduce distortion in a high-gain am-
plifier if their respective fields inter-act,
This condition may also be ecorrected
by the above method; the 110 V. line,
however, being connected to the primary
or secondary of one transformer and
the headphones to the primary or
secondary of the other. But, needless
to say, first be certain that the primary
or secondary of the transformer con-
nected to the line has sufficient jmped-
ance to prevent being burned out by
the line voltage.

SECONDARY
LEADS LEFT
OPEN

Fig. 3
‘‘Hearing” stray fields.
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READERS’ DEPARTMENT

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

SERVICING "TALKIES"

Editor, Ramo-Crart:

In your current issue of Ravio-Crarrt
is a statement to the effect that you are
starting a series of articles on the servic-
ing of Sound Motien Pictures,

We are a radio servicing organization
in Cincinnati, and feel that this field
offers an untouched source of revenue
in the Cincinnati area. We will appre-
ciate your aid in contacting independent
manufacturers of replacement parts for
sound motion pictures, and in obtaining
any other information and assistance
you can offer.

The writer has been in technieal work
with W.E. sound pictures and feels well
qualified technically to handle this type
of work.

You might be interested to know that
the writer has DLeen a constant reader
of Gernsback Publications for the past
twelve years and expects to continue
reading them for they sure give you
very valuable information that cannot
be bought at any price.

Epwarbp Araxn, Service Engineer,
Schwartz Radio Co,
1600 Race Street,
Cincinnati, OGhio.

A NEW BUSINESS FOR
SERVICE MEN!

According to a recent Associated Press
item, printed in a Tacoma, Wash. news-
paper, a condenser which provides pro-
tection against electric waves has
brought relief from years of suffering to
Martin Bodker, known in this section
as the human radio.

Bodker will wear a condenser de-
signed by William G. Gunston, electrical
engineer, and will no longer need to
carry his wire-wrapped cane which has
given him some relief,

“The trouble with Bodker,” Gunston
said yesterday. “is that his body offers
far more resistance to electric and radio
waves than the average body, with a
resistanece of about 40,000 ohms. Bod-
ker’s body offers so much resistance that
it stores up electricity, and this is dis-
charged at intervals with such rapidity
that he is completely upset.” (Three
cheers for the “*body discharger”! l.et’s
get busy, Service Men, here is a wide-
awake business for wide awake moen—
11i!—Associate Editor).

IMPROVING . OFFICIAL SERVICE
MANUALS

Editor, RADIO-CRAFT:
Practically all radio sets have some
particular part or gadget which will

for
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Fig. 1
Three cheers for the **bady discharger™!

eventnally cause trouble. It is also
quite evident that these same faults will
occur in each similar modet. Based on
this contention, a scheme which I em-
ploy to make my set of the Official Radio
Service Manuals indispensable and even
more complete follows.—Whenever | en-
counter any *“all-meat” itens pertaining
to radio service, be they self-experienced
or obtained through reading in Rabnio-
Curarr or elsewhere, these items are in-
dividually recorded on the O.11.S. Manual
sehematic diagram sheets in the follow-
ing manuer. Around the particular de-
faulting part or parts indicated in the
item, is drawn a circle in bright red
pencil; the use of “color” is represented
in Fig. 2 by dotted lines. Then too
perhaps if deemed necessary, notations
of authoritative sources of reference

rv - :;— 1; 4; _-_2. a8 o .,v
By DR

R 2T feeiout ]

+'.. 13 2] [= HEH | ..H?.]J

300 o | 100 s g g e (4

|—>“'|"‘"““+:“‘:] ﬁ-;_J‘:I,':-""/ “'rq‘?:,"’if'
l“" o w0 lzg"”l,_' LS
T | T | -

Fig. 2
A practical reference system.
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are made along the border as illustrated
in Fig, 2, Although this system may
require a little “book-keeping,” 1 find

it is well worth the time and trouble
of compilation.
Joux J. LEEu..
Spittville, Towa,

FURTHER "INFO." ON "NOVEL
EXPERIMENTS"

Editor, Rapo-Crart:

In reading the November, 1932 issue
of Ranto-Crarr 1 came across an article
centitled, “*Novel Experiments,” in which
Mr. Klase claims that by connecting a
flashlight bulb or even a 40 W. electric
bulb to the loudspeaker terminals ol
the radio set in place of the loudspeaker,
he obtained good loudspeaker operation.

I would like to suggest to Mr. Klase
that he should try the same experiment
over again, and he will discover that
tlie sounds do not come from the electric
Dbulb, but are reproduced by loose lam-
inations in the A.F. transformer.

WiLLIAM TRAVNICEK
1119 West 17th St
Chicago, HI.
Editor, Rapio-CrarT:

Referring to the letter from Mr. Wnu
Travnicek, I am sending further data on
“Novel Experiments,”

The set first used in my experiments
was a T.R.F. 6-tube set using a resist-
ance coupled amplifier, battery operated.
1 found that reproduction of sounds was
caused by shunting the lamp with my
hand or hand capacity and by substitut-
ing a % to % meg. variable resistor it
gave hetter results (a smaller valie may
be used).

Apparently it operates somewhat on
the order of an electrostatie speaker.
The 40 W, lamp should not be put in the
socket too tight, but should be loose
enough so that it has a little play at
the base. A small neon tube will give
good results due to ienization of the
neon gas. Adjust the resistor to suit
the lamp used. Then hold the lamp to
yvour ear and hear the results. This
experiment can be made on any set
A.C. or Dhattery,

Myr. Travnicek's suggestion is partly
correct as I later discovered. One sot
used for experimental work was an
Atwater Kent 44 A.C. It gave louder
results than previous sets had and later
proved to he due to loose laminations
in the audio frequency transformers.

Joun F, Krase,
R, F. D1
Macungie, Pa.
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THE NEWEST

IN ALL -WAVE
SUPERHETERODYNES

PART i

N THE last issue of RaADIO-CRAFT,

appeared a general description of

the new Masterpiece 11 all-wave

superheterodyne. In this article are
presented its circuit diagram and per-
formance curves.

This receiver is the first all-wave
broadcast receiver to employ a stage of
T.R.F, amplification on both broadcast
and sbort wavelengths; the first receiver
of this type to employ air-dielectric tun-
ing condensers in the [.F. amplifier; the
first to employ 2A3 output tubes; the
first to employ the new 2A7 S.-G. first-
detector and electron coupled oscillator

*President, MeMurdo-Silver, Ine.

tube; and the first custom built all-wave
receiver to employ band-spread tuning
—a list of “firsts” quite enough to make
it interesting.

Because of these and a number of
other new features, plus the fact that
every up-to-date engineering advance is
found in it, the Masterpiece II permits
thre student to study in a single receiver
practically the entire present day radio
art in its most advanced form.

On the assumption that the November,
1933 issue of Ravro-Crart is handy for
general reference, the circuit details will
he explained without a preliminary
review,

The new Masterpiece Model
Il receiver was designed as
the result of analyzing a
cross-section of comments
and suggestions. The wave-
length range is 13 to 570
meters. In this article Mr.
McMurdo Silver concludes
his discussion of the technical
improvements incorporated
in this real all-wave receiver.

McMURDO SILYER*

The Coils

Coils L1, L4, L7 and L10 are four
different R.F. transformers with separate
antenna primaries to permit the use of
transposed or tuned two-wire lead-in
systems. Separate primaries and second-
aries are picked up by gang-switch sec-
tions Swl and Sw2 to eouple the antenna
to the 58 R.F. amplifier tube, S1.

Coils L2, L5, 1.8 and L.11 are primaries
and secondaries of the R.F, transform-
ers coupling the T.R.F. amplifier to the
first-detector, and are selected by gang-
switch sections Sw3 and Swid,

Coils L3, L6, L9 and L12 are oscil-

(Continued on payge 362)
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Schematic c¢ircuit of the new McMurdo-Sllver Masterplece Model | all-wave superheterodyne.
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SERVICING

THE "TALKIES”

In the preceding issue of RADIO-CRAFT we announced this new series. In the present
article the author starts right off with a detailed discussion of a representative sound
talking motion picture installation—the "talkies" system at a Metropolitan theatre.

PART 1l

EFORE any radio man can hope to succeed in obtaining
theatre husiness he must have some fair idea of what
talking picture equipment is like. A typical installation
of this equipment is shown in the accompanying illus-

trations, Figs. A and B. It is proposed in this article to
review—as completely as space allows—the more important
characteristics of this and similar apparatus. In install-
ments to follow, the problems this machinery iniposes upon
the projectionist and the manager will he described, after
which the manner in which the radio man can fit himself
into the picture should become plain,

Of course there will be no space here to go into such
elementary electrical theory as Ohm’s Law, or why an am-
plifier tube amplifies. 1t is assumed that the reader is
familiar with such things. If he is unot, this is not the place
to learn them. The discussion to follow will take the ordin-
ary electrical principles for granted, and confine itself to
deseribing the manner in which those prineiples are applied
in apparatus of this kind.

Ruggedness

What is most likely to strike the reader who looks at the
accompanying illustrations is the ruggedness and mass of the

AARON NADELL

equipment, as compared with radio or the commoner types
of P. A, amplifiers. It will be important for him to remember
thig strength of construction if he should, in the future, do
any repair work on theatre equipment, and see to it that his
repair is as sturdy as the apparatus to which it is applied;
because that sturdiness is not an accident, It was explained
in the introductory installinent that *“the show must go on”
and that even a slight disturbance in the show is a business
crime unpardonable. The apparatus is made strong accord-
ingly. The same requirement will apply to repairs of any
nature.

Figure A represents a double amplifier—one regular and
one stand-by. JEach amplifier is rated at 12 W. FEach am-
plifier consists of three separate amplifiers in cascade, five
stages of A.F. amplification altogether, the last two being
push-pull. Power supplies are partially self-contained, but
a storage battery (or a rectifler with a 12 V., 14 amp. filtered
output in place of batteries) is also necessary to operate this
installation. The rectifier is not shown in the picture.

It may save confusion to begin at the right of this picture,
rather than at the left, and so eliminate some of the ap-

(Continued on page 378)

Fig. A
The "bank” of sound motion picture machines.
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Fig. B
Just a few stages of A.F. amplification in panel style!
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Fig. A
A combination signal generator and multimeter.

 SERVICING
by STAGE
ANALYSIS

JOSEPH KAUFMAN*

The author, a writer who is known from coast to coast, describes for "'new
timers," a system of servicing which is known to experienced radic men. The
advanced technician will learn a thing or two by reading Mr. Kaufman's
description of a commercial test unit designed for isolation and test of

individual stages.

OST Service Men attach too
mueh importance to getting in-
struments that will do things
autowmatically. Why not adopt

an approach—a technique—where test-
ing equipment is of 2 fundamental char-
acter and is not subject to obsoleseence?
What I am about to present — stage
unalysis—is known to many experienced
Service Men and practiced by them un-
consciously!

A Basically Sound System

Tliese men recognize that a radio re-
ceiver is like a chain with many links.
A modulated radio signal is fed to the
input and an audio signal is fed to the
loudspeaker. Like the chain, any break
or defect in only one link, stops the
normal operation of the receiver.

what the defect nmiay be—they go from

Their first impulse is to
isolate the defective link (stage) at once.
set analyzer or a testing mechanism but by analyzing by
means of their senses of hearing, touch, smell and vision.

"Making Transformers

and Chokes"

Due to the difficulty in pre-
paring Part Il of the article on
the construction of audio and
power transformers and chokes,
Part | of which appeared in the
preceding issue of RADIO-
CRAFT, it was not possible to
present Part Il in the current
issue. However, watch for con-
finuations in subsequent issues.

Not by using a fects at once.

(W]

open grid, an overheated output tube fs
due to a shorted *“C” bias resistor. They
will tune a receciver and quickly realize
that the tubes are dead. When a re-
ceiver is noisy, they quickly ascertain
by the process of elimination whether
the noise is produced internally or ex-
ternally. {AIl this is an essential part
of their technique and precedes any in-
strument method of trouble-shooting.)
A few more pointers conclude the sug-
gestions for a visual check-up. A re-
ceiver may fail to work because a tube
is burned out; thie aerial and ground
system incorrectly installed or con-
nected to the receiver; a tube not firmly
in place; a top cap not in position; or
a part on top of the chassis visibly de-
fective.  Examine the chassis, tubes,

power supply and pickup system and eliminate surface de-
Check the main power supply.
should the Service Man resort to the use of instruments.

Only then

utinued on puage 365)

effect to cause. | o OUTPUT]
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Circult of a “setective analyzer.' In A, the service oscillator connections; the multimeter dlagram Is shown at B.
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How To MAKE A
COMPACT, POWERFUL
6V.,D.C.ano 110 V, A.C.
1-UNIT P. A. SYSTEM

LOUIS GANCHER*

A new standard of compactness in P.A. apparatus for opera-
tion on either 6V., D.C., or 110 V., A.C., is established in
this design of a single-case system. The assembly includes
a 10 W. amplifier, dual-service phono. motor and dynamic
reproducer, and related units.

TRCHASERS of P.A. amplifier requiring an external input control sys-
equipment are divided into two tem, The output of this first tube, V1,
groups . those who rent out a type 56, (serving as a pre-amplifier!)

such s¥stems, and those who pur- is resistance coupled into the second
chase them for their own use. The am- A.F. stage, utilizing another 56 tube.
plifier system deseribed here was de- This is, in turn, resistance coupled into
signed to meet every possible require- an 89 “driver” 3rd A.F. stage, the output
ment of both the groups. of whielh is transformer coupled. TI1,
To those who rent out P.A. Systems into a conventional class B type 53 tube
this design will prove of special appeal, as the 4th AF. Stage. Both plates of
for, it enables such men to conveniently the 53 power output tube are connected
transport the equipment from one rental 1o a class B output transformer, T2,
to another, and by virtue of its universal having the following voice coil and line
powered construction, the same amplifier secondaries: 500, 200, 15, 8, 4 and 2
can be employed unywhere, ohms, any three of which may be
(This method of universal operation brought out to the voice coil outlets
was completely deseribed in articles ap- (FS 1, FS 2 and FS 3 shown in Fig. A)
pearing in the September, October and fastened on the side of the portable case,
November issues of Ravto-Cearr, en- Such as the 500 ohm, the 15 ohm and
titled, “Constructing a Complete 26- the 8 ohm outputs.
Watt Dual-Channel P.A. System.”— The two 56 tube filaments are con-
Assoc, Pditor). nected in parallel, and then in series
with the filament of the 53 tube and a
1,.0hm, 5 watt resistor. The remaining
89 tube is connected directly across the
6 V. filament supply—see Fig. 1B. This
novel arrangement keeps the filament
current drain comparatively low, and
make possible the use of tubes with
(Continued on puge 371)

The Amplifier
The idnput circuit of the amplifier
shown in Fig. 1A, consists of a V4-meg.
stabilizing resistor R1, connected across
the input posts, BP1 grid, BP2 ground,

*PProzident, Coasteto-Coast Rudio Corp.

(ORID) 3 MEG. €3 (0.+MEG. 100.000 _C4 CLASS B
8P TWF 1) 56 DHMS 12 12
it 500
: 1
b 200
E: | o
2 15 OHMS
[[&—8 oHms
i 4 OHMS
2 OHMS
I \ — 0
1 IHD%- N
H bt B < 7500 OHMS
! o.z:‘uus‘ Ei“‘ : ?“0-7.5‘ MEG.
o@c [

Fig. 1
The circuit of the amplifier {A) and details of the fitament circuit (B).
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Fig. A
The P.A. system in inter-locking cases.

Fig. B
The P.A. and phono. unit ready to operate.
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The circuits of component units.
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HOW TO INSTALL

REMOTE CONTROL
ON 1-DIAL SETS

At last, we have a practical, reasonably priced remote
It does everything possible with higher priced

control unit.
units and is destined to be a "'best seller."

HUBERT L. SHORTT*

HE Service Man, or P A. engineer is not in the business

for his health;—like every other business, this enter-

prise must show a profit. To make it do so, he is

obliged to take advantage of the trends in radio, giving
the public what it desires and demands.

Many business men fail to appreciate the fact that it is
extremely expensive to try to create public demand by the
process of education. On the other hand, where such a
demand exists, it is very profitable to cater to it.

In radio, we have had many object lessons to illustrate this
peint. During the past few years, there has been a constant
trend toward simplification and compactness in radio receiv-
ers. When the midget first appeared, wide-awake radio men
reaped a rich harvest from them. Itecently, history repeated
itself, with the introduection of the unique portable A.C.-D.C.
sets. DBecause these convenient little receivers followed the
trend of demand, their sales appeal has been enormous.

And now, once more, we find another radic development
which promises great popularity and hence opportunities for
profit. The American public has placed a definite stamp of
approval on radio ‘“‘remote control” as a refinement offering
greatly increased convenience, Some of the most important
radio receiver manufacturers, such as Phileo, Stromberg-
Carlson, RCA-Victor, etc., have recognized this fact and
have announced new models equipped with remote control
arrangements, There are, however, hundreds of thousands
of older model sets, excellent in every other respect, but not
fitted with remote control. Owners cf the latter sets will
want to have them modernized, and the fulfillment of this
desire will serve as an nnlimited source of profit to progres-
sive Service Men who know Opportunity when it knocks.

A

i

Fig. A
Front and rear view of remote controlled set.
1} TOP OF LEMOTE Conredl)
vOL.CONTROL j voL MOTOR i TERWINAL STRIP
GEAR MOTDll comaot secnon @t ] geceven ot
‘ K BUT ( I|I il —
REMOTE P
1 ( . | | |CON'llol o
i UNIT) aut(;..-l- BLACK
“ ﬁ l T
| l——"—' ‘_ l ||6|ﬂ' - |l“!l.ll wila
| ; uuow \;h
5 [SETTING “ ! k \ BLAC 5
TING  HoOLE ~BLACK |TOREWOTE  FLAT Likf
FATION 5'“"‘5""’"“"‘ Clirron o | drovac NTOL oREuOTE
GEAR 5. IGEAR '5' -C | D~ UNIT_E_ (ONTROL B0
Fig. 1

Mechanical details of the selector and wiring of the cable

To be salable, the remote control must be well made. re-
liable, positive acting, noiseless and easy to install. Further-
more, it is essential that its price meets the limitations
imposed by present economic conditions. Otherwise it will
remain unpurchased, no matter how much it is desired.

The remote control illustrated in Fig. A and deseribed in
this article meets these specifications in every particular. It
is highly efficient, can be installed readily on almost any
radio receiver and can be purchased complete at such a low
price that the Service Man can give his customers a superfine
remote-control job, charging the very reasonable sum of
$£25.00 and still make a respectable profit.

How It Is Done

The conception of controlling and operating a radio set at
a distance is by no means new. Ilowever, the first attempts
to construct such devices were crude and costly. The elec-
trical and mechanical difficulties were gradually ironed out,
resulting in the modern control unit described here. This
device is shown in the accompanying illustration, Fig. A,
in this instance being hooked up to a 7 tube superheterodyne
receiver. Any other single-dial receiver could be used with
the remote control in exactly the same way. With this unit,

* Whoelesale Radio Seeviee Co. Tne. (Continued on pate 375)
[ STATION SELECTOR
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Fig. 2, above; Fig. 3, left

Schematic circuits of the remote control and
the T.R.F, tuner units. The A.F. circuit fol-
lewing the tuner may be of conventional type.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

IVER PAULSEN

KOLSTER REPAIRS gridleak in the 27 tube circuit, shown Another time this set developed severe
in Fig. 3. This resistor had a value “static” and sputtering, and with the
fluetuating between 0 to 500,000 ohms, analyzer plugged in, the voltages varied
which caused the delay in locating the with the different intensities of crashes,
trouble. and then suddenly dropped to zero. The

trouble was found to be caused by the

filter choke becoming grounded, due to

A Kolster K-70 receiver would occa-
sionally cut off to a whisper if the tone
control was turned to another position.
fverything seemed to test O.K. but at-
tention wuas focused on the pentode cir-
cuit because of somewhat similar trouble

in another popular make. Finally the 1.;.%0!1'. - c°¥2§::f:' %Mlé:‘:' tll:' ";Sl”u,t.l?n threakn;g down und ullow:
0.1-mf, coupling condenser between the \ Y ; T g the wire to touch the core.

plate of the second detector and the
grid of the pentode shown in Fig 1

MORE ABOUT "AUDIOLA JR."

was found leaky, but only after it was °i§§é ,,i: Here are several faults in the “Audi-
tested with high voltage—further proof (EACH) 2 ola Jr.” chassis, in addition te the re-
of the mnced of adequate voltage for ] sistor trouble, mentioned in the May
testing condensers. 3 - > Eg‘oz 1933 issue of Ranmo-Cuarr. The ones [
- ’E"\\ T ou- n:-I ) .;gf-.', have come across bore the name “West-
HUM IN APEX MODEL 8 - 0.25-MEG. e "F‘—,- minster’” and were dressed up in big
An Apex Model 8 set developed terrific —J1  cabinets, Oue showed up with no plate
) ’ T Fig. 1 voltages, which was traced to shorting
hum as soon as the switch was snapped - .
on. This hum was traced to the 8 mf Fixing a Kolster K-70. of the .01-mf. condenser from the plate
cardboard clectrolytie tilter condensers, ?f lhle typ:[h-l:r ‘u;be_\t: ﬁl;o-m(]]g;-el((;L;:e;
which tested open. (See Fig. 2.) It bOl:l"(.‘og of “os:illa{i 1(1)'113“[‘ all .p the
seemed queer that both of them should %4 RESISTOR 1N QU"T'W 27 ac case onttis - alt over
test open, =0 they were opened up, and ¥ “ ¢ dlzl' ‘I‘?lml! ne .amlolunl ot 'z;‘lllgnlu‘lg](:r
in each case one of the conneeting straps " “"' . ;hllllllgmlg T‘tm(lj( . u':'r‘ it ;? l‘)‘f“_’?
was found entirely corroded away. - o MR UL/ OC,"e_ T
0.5-MEG. condenser. This is a dual 0.1-mf. metal
(EACH) case condenser, and the only ground
DISTORTION IN PHILCO SETS - o connection of this condenser is the rivet
A Philco model 29 ran perfect for a I MEG. - whieh alse holds down one side of the
few niinutes after being turned on, and | second R.F. socket. This rivet had
then  signals  became  “mushy.”  The Fig. 3 worked loose, making a very poor ground
cause was finally traced to the 0.5-meg. Trouble in a Philco 20. (Continued on page 364)
80 +06:MF. 7 aeo POOR SOLDERING ON THESE 5-MEG. LO1-MF.  OCCASIONALLY
W, Y] s WIRE " LEADS, CAUSES CUTTING OFF el 2 ety
Y IE i 2 4 WY s |
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—
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| EE x x A mF
= ABLE
Fig. 2 0.4-MF. = .02 = - (reu ConTaOL
Condenser connections caused trouble. 10,000 300 | (each) MF 1 56.000-"" Tamsdann] avd-ana
ohtis) 5 \ OHms / \, . 0.1-MEG.
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DET. REC. TONE PHONO 15TAF % | 4000nms” Z!ooooms rzsoooonus
24 N [SW- JAK) 27 (’ (BLACK) (BLUE) ! (GREEN) ) N L
50.000 o 1 MF. ?
OHME U o | — =*=m=
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| CIZMES Mi?rugl.s:gg}n:::ol ING
Y I N
T!| Reo 2 600 ouM HUM
A 2. ‘
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Gami NAMIC nspkoowzqﬁ
= T
---------------- b VmcE "II_<
RED LEAD ADDEO ON WHITE 1 MF coit
v LATER MOOELS W _
= " GREEN FIELD COIL -'DOOOONMS
BLACK ™ Ny
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Fig. 5 " Fig. & .
The ‘‘red” condenser sections broke down. The Audicla Junior. Several faults and their correction are described.
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Radio Service Data Sheet

MAJESTIC MODELS 440, 500, AND 800 SUPERHETERODYNE RECEIVERS

in receiver models 44, 49, and 194; the chassis incorporates the new type 6F7-$ and 4Z5 tubes; 2-band re-

{Model 440 chassis is used
ception.
reception,

MODEL 440 CHASSIS

The oulput of this &et iz approximately

2.5 W, The frequency rnge in one positiom

of the wave-change switeh ix 530 < 1.5950 1 T e e o
ket im the nllu-l',;-(l,-ﬁllll -I 3,000 ke, 1l ield MODEL 500 CHASSIS :::—;.:--.‘I.”i::' II\':I-.mt"utll-nl‘\nn(::!:\-l-l-\'u ands : switeh
enil resistines is 950 olims Cloekwise - The  brosdeast frequeney-range of  this 50 ar the rear of the chieis,
fation of the wave-change switeh ot the  chassis s 1,300 l\lx't'.'.\tll“ <hnl'l-\l\':l\'l'
bitek of the chassis adjnsts the cirenit for ranwe is L AS-4 HI0 keo Note tlee follnw-
short-wave reevption, ing s (A wide Bamd orcoverage st <hort- MODEL 800 CHASSIS .
Tube Cath. TR Tlate wilve sensitivity is enguivalent to the broad- his  receiver |||'"_\'l'|':-" an _"""‘I’”"T"l“."
Ty e Valts Volis Volis haml: 1) hivadeast signals are not wonnl Inl!l'-l'nllll'lll cireuit, police-call eeeop-
Vi 2010 02 &0 2on & 02 (0l ulu!'in:: short-wiave reception, tion, ANV.CL and 4-|;|>~4l: urput rrom.u sin-
Vo ™ A0 & [ha* CFabe VI is o combination escillator and  gle tube s the iype 4-5 tube s used in 1we
va 13 10 first-detoctor, ’l'ul»_-- VY ois o combination (PO 5 . . .
Vi 315 280 '-.F- ‘!“" S amplitiers Tahe VG is 0 vem- Fube V1 s an TLE, :lll!!:]l[l!‘l": gzt 1»:u-|l-
v ’ N o binaion LI amplitier, secomd-detector aml Litor amd firstoletector s Va0 LF awplifer
M snred with HG-mey, ohmm rer. 'he  y v, e, VANV VA seeond-detestor s Ve AT
line |>1[t<'n|inl is 113 \:_ Gy, :I‘II-- filameu Tube cCath, SR I'late deiver: VT, push-push eliss T N anpli-
patential of all 1tubes is G50 CTe dilaments o, Volts Volts Volts fer: Vs s the msual Mll-wave rectitier,
of V4 ave comnected in parallel) o alban g : T n 210 & 1o Tube Cath,  Co6 Nt Ilate
N; \\-':m-:n-lmn;.rv »t\ |.|<'l| in h_rmulvn.-t |m.~nlu.n. Vo ook 0 230 & 40 Tape Volts Valis Vaolis Vaolts
adjust BT for wasinnan volume, and ouen Vi T & 0 : Vi 0 " s Lo
the comdenser gang to full mesh, Now, Vi 250K O : v 0 &0 10L& — 2oog 100
supply  a 4536 Ke, siznal te the converter Vi EY RN v i o 103 3 o !
grid of V1 oand alivn LI trimmers =07 for Voltages to gronnd : line, 115 V), Vi -0
muximnm  sensitivity,  Finally, sopply o S o v o 0
LA ke, sigmal to the Taput of the peeeiver, o T0e L ompan of the pentude xection of v o e
tune it in, nud then align 1he oxcillntor and e i.s 1) BSTERHILG RS RDIGT I KR QT = U-- e -.4-—'
LI civenit=s of V1 for maXimuom sensitivity, L ',"""" 3.{"' the channel and I‘Inv upber \_l' — :4._'
Reverse the line plug position for least for ANVC0 The use of separate i o for \ﬁ oGO 0Ga B
neisy operation. as determined by phe of- these two prrpoeses |-:-.<nl_t.~' in exceptional T'he tuwing range of this receiver Is 535
e er il . 1|.-I~-Il|,\'_'.~'n|<-n the A lhjnlu' is not neEa- to 1330 keo and  inclwdes  the police-eall
A featnre of this receiver i the exeep- tively biased ; and resuhis in exiremely good bhanel.
tionally high gain abtained throngh the use Lols €6,.007. 5, w

design,
and

and eaveful  eirenin
combination oscillator

of
Tubwe

tubes
i= a

new
Vi

The model 500 chassis is used in receiver models 55 and

a combination LI,
Viois the

first-detector: V2 is
ataplilier and  sccond-detector;
usnal output tube.

T

AV, sinee full

on VI, v,
plus-in type:
af Bs0 olins,

2, 0rme

1,800 Orrag

and vV,
the leld coil hasx a
The ng cowddens

59. the circuit incorporates type 6AT-S, 6B7-S, and &F7-S tubes; 2-band
The model 800 chassis is used in recciver models 85 and 86; features 8 tubes, police-call reception, A.V.C., and class B A.F.)

AV.Co may o e
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.. 7300 oni

i e
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Radio Service Data Sheet

104

STROMBERG-CARLSON No. 33 6-TUBE AUTOMOTIVE RADIO RECEIVER

(Incorporates the new, high-efficiency tubes; AV.C.: tubeless '"B"

an
e

Tn the No. receiver the typne 78 tube,
V1, is used as an RS amplitier and its oat-
puit iz coupled to the type GAT tube, VI,
which is a composite first-detector and os-
cillator.  The LI, generated in the ontput
of this type AT tube is fed to the pentode
portion of the type GIT tube, V3, which
functions asx an LEF, amplifice. The two
dinde sections of V3 oare operated on the
amplificd LF. signal.  One dicde §s used
for A.V.C. and controls the types T8 and
6AT tubes, VI oand V2 vespectively,  The
other diode is nsed for A, deteetion and
its load resistor i8 coupled to the volume
control potentiometer R1$ through R12 and
1T,

The arm of the volume control feods te
A0 signal to the comtrol-grid of V4, the
AR, amplifier, and so-on in the usual man-
ner.

The type 123466 Elkonwde vibrator unit
may be ehecked by substltuting the nnit to
b pested, in o receiver Kept set np for this

parpese,  If the unit under test performs
correctly in this set, but does not opevats
in a satisfactory manner in the vecciver

being tested, the trouble will he foumd else-
where in the eircuit,  If the cheek shows
that the unit does not operate correetly, it
should be replaced with a new one, Do ot
attempt ta xevviee Elkonode uniix,

When the on-off switeh is turned *on,™
the hattery voltage is applied to the henters
of the tubes in the recciver umit, the dial
lamp, and the power relay in the combina-
tion speaker and power nnit, The contacts
of the power relay are, therefore, closed and
the battery voltage is applied to the vibratoer
power sapply, A slight hmm will be head
from the vibrator., In a few seconds when
the tubes have heated, the loadatelay relay
avmurture will pull up, eatting off the tem-
porary load vesistor 1K, This resistor i
Kkept in cireuit, until the tubes reach oper-
ating  temperature, to control the voltause
applicd 1o the teceiver. Both of these re.
lays must perform correctly if the recedver
is to function correctly,

Voltage readings are obtained Ly measur-
ing between the various e socket con-
tiets and chassis base, with the tnbes in
place.  Detail A In the dingram shows (he
terminal layout of the sockers wlth the cor-
reet terminal numbers.  The terminals of
oach socket are pumbernd, starting with omne
lieater pin as 1 and proceeding clockwise
avound the pin cirele to the other heater
pin. I'iis is done looking at the bottom of
the socket.

MME
]

—
8o X
|
Py )
;’Q
z
o
o=

—I 4
usde ]
3 | i
3—" = ’. A
2E : L
=2 - 5 fot
iy e = —RI7
1 -
1 5 s €25 01 meG
bl . L_1 119 -ol-MF
& i gl 150 Mn = €26, 1§ MF
| ; wHITE lr| an 130
— | Q18
| Treciow E’mm Sy #4800 Owms

interstage noise suppression.)

Voltages are read on the meter seale
CLOOO olims per volty normally used for the
magnitude of the particular veltage except
as otherwise speclfied. TThe voltages given
are those obtained when the batrery voliage
ix 6 Y

Tube Grid Terminals of Sockets
Type Clip 1 = 3 4 5 7
VIO =61 +I87 481 429 29 0 -
V2 0 =6.1 4167 81 4157 -2 =36 0
250
. Scule
V3 8.1 —6.1 4187 <81 I(+3 1] 12 0
0
Seale
Vi = 0 +166 [ 11 ~61 — -
Va — 0 4184 4157 0 +145 61 =
Note, These readings are made with the

sitive pole of the storage hattery ground-
ed. I the negative ix gronnded, the heater
voltages will mataradly e peversed. 'These
voltazes will vary slightly from the aver-
ages ziven dne to telerances in resistors,
variations in tubes, hattery voltage difer-

cnees, ete,
Fhe fizures given at the op of the table,
above, are identitied with the socket 1ermi-
I.

pals as follows,  “Tulee V1 cap, cont

wrid 1. hat™ heater: 2, plate: 3, screen-
wrid ;4. suppressor-zrid; 5, cathode; 6,
wrounded  heater,  Tube V20 cap. detector

contral

id 1 hot™ heater s 20 plate of de-
teetor sereen-grid ; 4, plate of ose,; 5,
control-grid ot ose,; 6 cathode ;70 gronnded
heater, Tube V3, cap. controlgrid ;o 1, “hot™
hearer; 2, plate; sereen-grid ;o 4, AL,

diode: 0, AV, disde: 6, cathode: T,
wrounded  heater, Tube V4, 1. groumded
heater; <0 contrelgrid: 40 enth-
ol ter, Type V0, 1, grounded
heater 3osercen-grid o 4, control-
aridy s G0 hot™ heater,
Continnity  aud 1 e festsomay e
mide  with all tubes remeved feom their

power cord remmvied Trom

The on-off switeh <honld
e turned Uoff,” The readings then ob-
taiied, in ohms, should conform with the
st of representafive figures given below, in
connection with detail B in the diagram,

Measurements  are made  between  the
points dndicated by the two figures, asx fol-
lows

sockets and the
the receiver nnit.

Points s Points Ohms

BYA DRI O

671 oL (1]

T/a " 20
0 TO 20,000

HEA 20nn 1
10-1171 450 50,000

2)3

DH‘:‘I IF AmP, w‘!&t&:&e 1LMEG A F7A P g&“‘v‘u#

Py PurL

supply; tone control; ke. dial calibration; lcad-delay

“B" relay;
18/1 S00 0 3%/30 open
19/1 0 a4/ 0
20/3 0 2,700-3.700
2174 43 450
HEVAI 20,000 0
2571 O,2-muey, 0
1z, 0
RXHIN 0
26/1 0 2,700-3.700
0 150
5,500 0
0— 10 REIN
1.1 meg.
2,000 1.1 mee,
(] 25
0 optn
U

boe not realign the receiver unless it is
abwolutely necossary.  The procedure fs as
follows ;

connect the lends of a serviee oscillator
adjosted to 260 ke, between the control-grid
cap of V2 amd the chassis base, (A fixed
condenser of 0.5-mf, shonld he connected in
jes with the lead geing to the eomtrol-
d to insnliate the 260 ke, serviee oscilla-
tor from the voltages of A2,

Connect the output meter aeross terminat
M of the fuse bloek and the combination
spoaker and power supply frame,  This puts
the  meter aeross the moving coil of the
speanker (4 ohms impedaneer, The signal
should e very weak, just sufficlent to show
a deflection on the outpat meter,

Now adjnst CT1o and 11 for peak swing
on the output meter. (1t will be necessary
to cheek over these adjustments as they are
samewhat interdependent,)  Now) similarly
wdjust €18,

To align the P, and oscillator eirenits,
conneet the service oscillat to the antenna
inpst terminal thruogh a yoinmf. conden-
s, with the *low™ side of the serviee oscil-
Iator conniected to the chassis base,

Next, tune the service oscillator to 1,400
ke, and set the dinl of the remote control
mnit at 140, AMake sure that the signal ap-

plied is only strong enongh to give a de-
flection on the output meter.  Adjust the

oseiflator trimming condenser for maximam
deticetion of the meter: then, similarly ad-
just the [LF, amd antenna trinmers.

Finally, tune the serviee oscillator to 600
ke, and adjnst padding condenser 7 for
maximam meter detlection, (31 this adjust-
ment is very far out i1 is advizable to re-set
to 1400 ke, and eheck the setting of the
oscillotor trimming coudenser.)

& PN BIELD Dy
COMNEC TOR ™ on )-v." “::Mmc Q.
—

S

3+ li t_:-»i*:?,.*:
C 0 ) e

LF~260kC

LOOKING A1 BOTYOM OF
RELEWVER CHASSIS

3§ s 1 o
FL %oo‘ ooo‘ .
ss1°s°u1°’.1a :' 3
h o L J
s '8 'O A 2
2 d

ey

°; LA
e T

" LOCKING AT CONTROL END OF RECLwvER CHASSIS
ANTENNA LOOKING AT 108 OF
RECE(WVER (HAS:IS

SOCKET TERMINAL mARmING

2 L
0®a o0y o‘g‘ ° 3 LODKING AT 3
° lo N wiglG OF SOCKET
OF EL¥ONDPE
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IR 7
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Fig, A
Front view of the modernized **Ultra-Modern Super,"

O MANY requests for more informa.
tion ahout this popular receiver
have been received in the last year
that something had to be done to

satisfy the readers of Ranio-Crarr.

Letters from set constructors alt over
the country report reception from coast
to coast and from Mexico City to the
smaller stations in Canada at real con-
sistent loudspeaker volume; less than
ten ke. selectivity (if desired) and over
78 clear channels without any trouble.

If the builder desires to saerifice
selectivity for quality, then the LF.
transformers can be detuned slightly.
Actually, it is necessary to detune the
I.F. transformers considerably before
the actual selectivity of the receiver is
impared to any great extent.

In building the 1934 model, one
thought was kept in mind. All of the
parts used in the coustruetion of the

1923 model must be used and the addi-
tional equipment necessary must be ob-
tainable anvwhere, [t is not necessary
to discard any of lhe ovidinal purts
specifird. with one exception. Due to
the changes in the base connections to
the newer type tubes the pentode sockets
must bhe changed from 5 prong to 6
prong and the first-detector socket must
e changed to one of 7 prong small-type,

instead of the 6 prong used in the first
instance,

The main changes lie in the wiring of
the wvarious parts so that smoother
operation and even greater sensitivity
can be obtained.

The Circuit

It is interesting to compare the orig-
inal diagram which was printed in the
October 1933, issue of Ramo-Crarr, page
202, with Fig, 1. The following details

deserve particular mention as they
constitute the high-lights of the new
design.

(a)—Improved A,V.C. Circuit. The

AV.C. action has been changed over to
the two LI, tubes only, thus resulting
in greater stability and still providing
excellent control.

(b)—New 2A7 Tube Combines Oscil-
lator and First-Detector. This new de-
velopment in vacuum tubes results in
higher efficiency in converting the broad-
cast signal to the intermediate fre-
quency of 175 Ke. and does away with
the separate oscillator tube. Socket
connections and characteristics of this
new tube will be found in Fig. 2.

(c}—Tuning Meter. So many requests
came from huilders of this set for in-

(Continued on page 363)

BUILDING THE

1934 ULTRA-
MODERN SUPER

CLIFFORD E. DENTON

NEW

FEATURES:

(a) Improved A.V.C. |
(b) Type 2A7 first-detector and i
oscillator.

(c¢) Visual tuning meter.

(d) Type 2Aé second-detector,
(e) Silent tuning switch.

(f} Band selector.

Fig. B
Underside view Of the “‘new’' set.

e
2 %ﬁ. el ]

SILENT TUNING

Swl P
DYNAMIC
REPRODUCER

L [
it - ™
OHMS 350 — c12 o [ 4 l‘—tm - (21
i OHMS 241;: =S Pty . cie i
| i MF T Q.1-MF i /T
r k= | R2 - C17 213 Ri4
6 T 30,000 210 ST OIMF| 025 5,000
o ’l= é |7 oHms | 20.000 oums T ; MEG.  OHMS
[ |" \;é [ TuNNG meTER.

Schematic circuit of the *1934 Ultra-Modern Super.”
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Compare with Fig. 1, page 202, of the October, 1932 issue.
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BRIEF
SPECIFICATIONS

Wave length Range 10
1o 570 meters or 520 to
30,000 ke, Four position
wave change switch,

(External unit extends
range from 700 to 2000
eters. )

Tuned R. F. stage on
both Broadcast and entire
Slort Wave range yet sin-
gle dial tunes the receiver.
Greatly improves signal-
noise ratio on 12,000 mile
reception.

Band-spread tuning on
short waves. Mak. s short
wave tunung actually cas-
1er than broadcast tuning.

3 air-tuned intermedi-
ate stages. Most accurate
intermediate amyplifica-
tion ever developed.

Sensitivity better than
.1 Mmicro-volt absolute
average.

Interstation noise fup-
pressor adjustable torexuct
lucation requircment.

Automatic volume con-
trol holds all stations 20
mcrovelts and itp at con-
&' ant volume to the ear.

Selectivity absolute 9
Ke. for Europe, better
than 1. & needs (21 Ke.
wide 10,000 times down),

Fidelity perfect over 30
to 4,000 cycle audio range.

U'ndistorted power out-
put, 15 watts,

Automatic and manual
tone controls.

Special impregnation
for tropical climates

Ruilt-in beat ozallator
fur easy finding of 5, W.
and weak broadeast sta-
tions.

Chromium plated steel
shiclding case eliminates
need for cabinet.

10 day trial in your
home. Open-and-shut
guarantee. Money back
instantly if you are not ab-
golutely satisfied—no
questions asked,

RADIO-CRAFT

.. YOU CAN HAVE
EXACTLY LIKE

ADMIRAL

A RECEIVER
BYRD’S

MASTERPIECE IIs . Especially designed to serve as broadcast
and communication receivers on the Byrd Antarctic Expedition

For the first time in the history of a radio, a broadcast
receiver is considered sufficiently able to fulfill the func-
tions of communication receiver as well.

MASTERPIECE 11,
laboratory, is relied upon for communication and broad-
cast service, by the Byrd Expedition during his two year
stav in the Antarctic,

But ., ., . let us not deceive ourselves. This receiver is
not “just a good radio,” sclected for an important task
simply because it appeared to be better than others avail-
able. Indeed not! MASTERPIECE 11 was designed
especially for the work to be done—five of them serve
as the official communication receivers of the expedition.

The engineering of Masterpicce I provides a degree of
dependability in transoceanic reception that eliminates
all possibility of failure. It's just good cnough to stake
lives on—the lives of the whole Byrd l\pedilion'

Its construction mcorporathamplc provision forequal-
1y certain performance in tropic heat and antarctic cold.
Mechanically, MASTERPIECE 11 will withstand most
anything.

McMURDO SILVER, Inc.

1735 BELMONT AVENUE - CHICAGO, U.SA.

for DECEMBER, 1933

product of McMurdo Silver's

A great eastern university . .. the greatest in the field
of radio research and cngineering, having collabomted n
furnishing the specifications for Admiral Byrd's receiver,
considers MASTERDPIECE II a major advancement in
the art of radio reception. And now YOU can have one
... aradio exactly like Admiral Byrd’s!

10 Day Trial—Money Back Guarantee

So that vou can sce for yourself . . . by actual test .
that MASTERPIECE 11 is the finest receiver for 10-570
meter world wide reception, I will gladly send it on
10 day trial. If for any reason yvou decide not to keep it,
simply return the receiver and I'll make complete refund
instantlv—no questions asked. The coupon from this page
will bring full details of MASTERPILECE 11.

MeMurdo Silver, Inc., 1735 Belmont Ave., Chicago, U.S.A. H
Send me full information on Masterpieece 11,

Name...

Street




RADIO-CRAFT'S

INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but piease observe these rules?s

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

List each question.

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

and the appearance of its answer here.
Replies, magazines, etc,, cannot be sent C. 0. D,

Inquiries can be answered by mail only when accompanied by
25 cents (stamps) for each separate question; answers are subject
to subseauent publication,

Other inauiries must be marked “For Publication.”

if considered of exceptional interest.

T, T T i T T N, AL T T LT e Sl e U e M e T T Y

MICRO-MIDGET ANALYZER

(Correction)

(224) Mur. 13d. ¢ Moeuld, Pittsbnrgh, Penoa.

(. 1 would like to call your attention to
the Micro-Midget Analyzer on page 662 of the
May, 1933, issue of ltavio-Crarr, [ think if
you will eheek over this circuit and the chart
shawing the position of the selector switch,
you will note a slight error in one of the
kot connections V2, Take, for instance,
the 45 tube, which shows (2 for the sclector

switeh and according to the cireuits, this
would be 63,
(M) We are printing material furnished

by My, Seruvtta in answer to Mr. Moull's in-
quiry.

I wish to acquaint you with the faet that
when 1 sent my article in to he published, 1
deseribed two methods of construction for the
specinl  gwiteh X1, When  the article was
pueblished, however, only one methed was in.
cluded,  "Fhe method deseribed does not con-
form with the switeh shown in the photo-
graph and this confused muany readers, as
indicuted by some of the letters I have re-
ceived,

The incorrect and correet methods of con-
necting the siecket V2 oare shown in dlagram
Q224, A and B, The changes are obvious,

Several readers have complained that they
ltave trouble with the 4, 5 awl § prong com-
position  sockets shorting when a tnbe was
inserted. ‘This can be remedicd Dy taklng the
sockets apart amnd trimming the emds of the
contaets n little to prevent them from touch-
mg.  Also, o small amonnt of solder may be
flowed behind each contact to formt a more
positive coomection to the tube prongs.

Fig. Q-224
A “Micro-Midget™ correction.

AVIATION RADIO RECEIVER

(22) Mr. Roy Mantz, Detroit, Mich,

(o) 1 have recently heard about a new
crystal-controlled  saperheterodyne  receiver
developed by the Bell Telephone Laboratories,
for use ln the reception of signals in airplanes,
during flight. As the frequency bhands allot-
ted to portable transmissjon in plapes are
much  qurrower  than  these  permitted  for
broadensting, the recelvers cmpleyved for this
gervice must tune very sharply.  Coulill you
possihly abtain some information for we re-
garding this new receiver? 1 am sure that
many readers of Rapio-Crarr would be inter-
ested in koowing just how the high selectiv-
ity Is obtained, cspecially in the compact de-
signs required for avlation units,

1A, Decause of the Hmited width of the
frequency band available for avintion, tele-
phone commuouication and the large number
of operating companied desiring frequency al-
locations, it hax been nhecessary to  assizgn
channels with a fregquency sefjaration of omly

P

'&_L w - 9_5-:1!G

about one-tenth per cent. Since this separa-
tion ix only one or wo-tenths of the separation
of broadeast channels, the diffienlty in select-
ing the desired channel without interferenie
from adjacent ones is evident,

in the development of the Western Flectrie
120 receiver, this  selectivity  problem has
been fully amd satisfactorfly met,  And in
spite of this, the receiver weighs ne moere
than previous avintion recefvers with a much
lower degroe of seleetivity,

A sehematie dingram of  the recefver is
shown in Fig. Q. To obtain the required
degree of selectivity and sensitivity, a =uper-
heterodyne cireult is cmployed.  From left to
right in the dingram, there is one stage of
TR moplification, a first detector, three
stices of LF. amplitieation at 385 Ke., a sees
ond detector amd ALV.CL tube, and one stage
of AF. amplication, a separate tuned cirenit
for each frequeney is employed for the R
stiage awd for the oseillator,

Operation of a «hifting mechanism selects
the proper clrenits for the frequency desived,
the cireuits having heen properly tuned while
the plane was on the ground.

In any radio receiver the usable sensitiv-
ity is limlted by the tube and cirenit noise,
When this limit has been reached, sensitive
ity to =till wenker signals is obtainable only
by inercaxing the voliace input,  For a given
field strength. the voltage indueed in a given
antenna  is tixed, bhut the voltage across a
tuned eirenit In series with the antenna can
be mueh greater.  Antennas ovdinarily nsed
for airplanes have o comparatively low re-
sistnnee, and so lend themselves to the series
tuning which I= employed in this receiver with
cxecllont results,

(Cantinuwed on paye o61)

52000 H
Guws) 11 I

-

L-_

Schematic cirgult of the new W.E., ultra-selective crystal-controlled superheterodyne recelver developed for alrcraft use.
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THE RADIO MONTH
IN REVIEW

(Continued from page 330)
Chicago. Senatore, now the Marchese
(Marquis) Guglielmo Marconi and the
Marchesa Marconi arrived at New York
on the Italian liner Conte di Savoia on
September 28th.

Piloted by David Sarnoff, head of the
Radio Corporation of America, to the
new Radio City, just opened, Marconi
had to run the gauntlet of some twenty-
oidd radio scribes who corralled him in
one of the rooms in Radio City and
lambasted him with radie questions,
mostly foolish.

Marconi graciously let it be known
that he came to the United States “to
learn something about wireless.”

Sarnoff disputed this point of the il-
hustrious one-eyed inventor by stating
that “no one in the United States can
teach Marconi anything about wireless,”

After having divested himself in good
humor of the radio reporters, Marconi
was taken to the roof of Radieo City,
where he was duly photographed—ie-
turning to the Ritz-Carlton lHotel later,
where he spent the night. He then
embarked for Chicago, where he arrived
on October 2nd.

Here, a great tribute was paid to
Marconi, as the father of radio, at a
luncheon given in his honor at the
Museum of Science and Industry. From
this he rose, at Mr. Roosevelt’s invita-
tion, to greet the President, with whom
he was photographed. Subsequently,
returning to his own luncheon, he said:
“The money aspect of the development
of radio must not be forgotten. For
example, my first experiment in broad-
casting across the Atlantic cost more

s

LET'S QO PLACES

AND HEAR THINGS!

Replace weak, limping tubes with tubes
made by RCA—and come on along!

ON'T be a stay-at-home...limited to the few

stations near at hand! Come ona Radio Tour!
Get the thrill of a “first night” in Hollywood. ..the
Hill Billy"Shindig” in Asheville...those German
comedians in Milwaukee...the''Tent Show” in Des
Moines . . . your own college football game back
home..."The Kingfish” speaking in Louisiana...
Rhumba players down in Havana. A million dollars
worth of radio entertainment is waiting for you...
Go places, hear things! With new, powerful tubes,
with a good radio set thoroughly in order you
can bring in stations beyond the reach of tubes
that are worn and old.

Have your decaler

e

i

Step into the heart of Chicago, heae
the famous programs from the loop
—on a Radio Tour!

test your tubes

To go ona great radio tour every night—your ticket
is simply a good radio set plus a new set of Cunning-
ham Radio Tubes or RCA Radiotrons to replace
weak and limping tubes. Only RCA Radiotrons and
Cunningham Radio Tubes are actually made and
guaranteed by RCA. Built to give you full, complete
tone, wide range, sure performance and long life.

A remarkable free booklet, “‘Radio
Tours" tells you whether your set
is giving you all it should. It lists
all stations in the U. S., Canada,

than $200.00.”
In concluding the eeremonies, Rufus
Dawes, president of the exposition, pre-

sented a special medal to Senatore Amillion dollars
Marconi at the Century of I'rogress: worth of radio Mexico; it provides a “'radio yard-
talent—yours on

while a light-beam from the star Capella,
picked up by a telescope in Florence,
Italy, and sent by radio and telegraph
to Chicago, switched on the floodlights
of the Fair. The inventor then flashed
around the world, by wireless, the letter
“S,” which thirty years ago he sent so
dramatically across the Atlantie.

SILENT
BEDLAM

TREMENDOUS
_A crash is heard,
the grinding
of metal upon metal, splintering of
glass, the screams of the heroine; then,
the siren of the traffic cops, the roar of
hundreds of actual voices of the dear I
bopulace. Shots are fired at the hit-and-
run driver responsible for the crash. I
These are the noises that issue forth
from your loudspeaker, as you sit in - -
your study and listen to the latest radio Without any obligation please

stick” and a map that shows your
own locality and all the stations
you should get. Ask your nearest
dealer for “Radio Tours”—or mail
coupon below.

a radio Tour!

Broadway and the great
W hite Way. The heart of
the show business. . . go
there on a Radio Tour! San Francisco's
l Chinatown...all the

entertainment of the
Golden West—ona

dio Tour!

. : L ; Name
presentation. Vaguely, you picture in ’..',';‘:d’i’;‘ ’;9:‘1’,;""“‘:,":;“",{::?:;
your mind’s eye a large room in which | map and "‘radio yardstick.'"™ 1 Address i g

am enclosing 10c in stamps

all these noises are mannfactured, with | 5 JU0°0"E handling.

(Coupon must be seni io RCA Radivrron Co.,Camden, N.J.) 14

RADIO-CRAFT for DECEMBER, 1933 357



Holder of ALL records——
takes the cup for superior

performance on Every Test.

No wonder they out.perform and out-
wear so-called “just-as-good” fixed re-

sistors. Service men take note:

Specify Centralab.,

Cen

CENTRAL RADIO

LABORATORIES

WISCONSIN

MILWAUKEE

Give SERVICE

e o o o with a Small Inventory

Here is the hest 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 -SWITCIL - SERIES 477
sets can be serviced.
By combining controls in both
lines any requirement can he met
with minimum stock investment.
Clarostat with its two separate
lines offers the widest range of
controls to choose from.
5. Clarostat Controls are inseparable
from Quality Service Work.

Clarostat “X** llne has over 400 contfols to chonse from
~exart as to electrlical overall resistance, taper, hushing,
shaft length, and will fit into exact space in set.
Clarostat  Ad-A-Swlteh  line comnrises the maximum
utitity with minimm ~tock investment.  Series W (Wire
Wonnd) obtainable from 50 to 50,000 ohms. Series C
{new rompnsition element) obtainable from 16,000 to
5000010 ohms. NBoth lines obtainable in all tapers—
fnsilated shaft 1127 long. While use s indicated as fol=
Tow~: W-28 will service 128 sets: (-28 will service 108
cetv; W29, 77 sets: C-50. GG sets; etc., ete.

NEW CONTROL
REPLACEMENT GUIDE
ON REQUEST

CLAROSTAT MFG. CO., INC.

287 North 6th Street. Brookiym, N. Y.
AD-A’-S\\?{’TCH was originated by Clarostat
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hundreds of people being employed to
bring it all about.

You are due for a disappointment;
because, the next time, if you have a
friend at one of the key stations of a
large Droadcasting net, you inay step
into the studio where all the noise
originates, and you will find that here
“bedlam reigns” silently. Everything is
very prosaic, and at the most there are
only three or four people in the studio,
speaking in moderately low voices.
Where, then, is all the noise coming
from?

If you look closer, you will see a
long table with about ten phonograph
turntables; one operator sits in front
of them, The turntables are all rotat-
ing. The operator merely depresses a
push-button, which brings the phono-
graph pickup down on a precise spot
of a certain phonograph record when
the cue is given. This one phonograph
record may give the exact reproduction
of the antomobile crash., Depressing
the next button, the pickup descends
upon the spot which unloesens pistol
shots, The next will give a marvelous
reproduction of a roaring crowd., Mean-
while, the eperator who pushes the but-
tons does nothing but wear a pair of
phones and listen to the output of the
phonograph dises. You see, all the
pieces have been recorded from actual
crashes, actnal ecrowds, actual shots,
etc,  When required, an impresario
simply orders whatever “noises” he
wants; this is much simpler, much less
costly, and the novizes can be used at
any time later on. This new scheme
has been develeped into perfection by the
Canden, N, J,, plant of the Radio Cor-
poration of Americu, and is now in use.

The ease with which the sound effects
can he injected into the program by this
method is just one more example of the
remarkable development of broadcasting
in the past few years.

| o

PLEASE

The new Broadcast Noise Robot creates any-
thing from the roar of 10,000 baseball fans
to the crash of two autemoblles.

RADIO-CRAFT

RADIO BY
DUN &
BRADSTREET

HEN Dun &
_W Bradstreet—
now joined
together—say something about auny in-
dustry, you listen respectfully; and now
it appears that we have actually turned
the corner, even in radio, and that the
big, bad wolf, “Depression,” is now
really a thing of the past. So listen
carcfully, and see what Dun & DBrad-
street have to say officially about your
industry:
“Orders are being received in such vol-
ume that manufacturers now are behind

in their deliveries, despite increased
operating schedules, and retailers arc
pressing for shipments as their otd

stocks have been cleared and consumer
demand is forging ahead from week to
week.”

“The future of the radio industry
seems brighter than it has been in sev-
eral vears, as prices have increased,
stocks have been cleaned of antiquated
ntodels, budgets have been adjusted, and
many evil trade practices have been
eliminated.”

“Since June, there has bheen an unusu-
ally strong upturn in the demand for
radios in most parts of the country,” the
survey continues, “the poorest showing
being made by the South and some sec-
tions of the Northwest, With many
manufacturers of popular-priced Sets, or-
ders are now runuing ahead of produc-
tion, with retailers placing fresh com-
mitments, as soon as the delivery of
former ones has been wmade., With the
increase in the prices of sets and the
shift of demand to the better-grade
units, value of output has increased from
L0 to 85 per cent, in comparison with the
record for the nine months of 1932, while
unit volume is higher by 15 to 13¢;.”

“While the strongest demand con-
tinnes decidedly in favor of units priced
at $15 to $50, during the last sixty days
more interest has been displayed in the
small console sets falling within the
price range of $30 to $70. Short-wave
sets are increasing in popularity, as lis-
teners are interested in tuning in on
foreign programs.”

As far as bankruptcies are concerned,
things are looking up too. Conditions
are getting so good these days that,
while we had three and one-half million
dotlars of bankruptcies in 1930, we have
only a paltry $2,641.250 in 1933, Tlhe
following table by Dun & DBradstreot
makes this more evident.

MANUFACTURERS

Year Number Liabilities
1930 10 $3,522,400,00
1931 13 4,088,445,00
1932 23 1.826,995.00
1933* 17 2,641,250.00
WHOLESALERS AND RETAILERS
Year Number Liabilities
1930 27 $2.071,392.00
1931 160 4.979,359.00
1932 170 1.978.678.00
1933* 80 1,175,266.00

¢ January to August, inclusive.
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RADIO
TYPEWRITERS

NCE upon a
[ S LY O time, you

used to

send out-of-town messages by the dot-
and-dash method, as practiced by West-
ern Union. Last year, the great and
powerful American Telephone & Tele-
graph Comipany perfected their “Tele-
tybe” machines, which they rent to you.
Owning the wire system themselves,
they rent you the Teletype machine,
which is nothing but a typewriter, to
which a telegraphic transmitter has
been attached, and a similar machine is
placed in your Chicago office for the
paltry sum of $1.20 for 3 minutes and
40¢ for each additional minute.
York merchant can now send all the
messages he wants to his Chicago office,
day after day. Iie couldn't afford to do

A New |

that by sending straight messages by |

Western Union or DPostal Telegraph.
Not to be outdone in this line of en-

deavor, and to make the operation still

cheaper, a number of radio enthusiasts

have been working on the radio type- |

writer for years.

Clyde Fitch, well known to readers of
Ramo-Crarr, and inventor of the Tropa-
dyne radio circuit, has been active in
the development of radio typewriters;
and last month Radio Industries started
manufacturing them in a Binghamton,
N. Y. plant.

The chief outlet at the present time
is the U. 8. Army and Navy. It is ex-
pected that large factories, Drokers, ete.,
will use the radio typewriter presently.

Mr. Fiteh recently demonstrated it in
New York, where it was operated be-
tween uptown and downtown offices on
5 meters, and worked to a charnm. It
seems to be foolproof with the exception
of one old bugaboo—and that is static.
OIld Man Static, when he gets going, is
liable to print some tetters that were
not intended originally; but, unless the
static is exceedingly bhad, it doesn't
make much difference, hecause you can
easily spot the incorrect letters. Any-
how, even ordinary wire telegrams con-
tain misspellings traceable not to static
but to clerical mistakes.

The new Radio Typewriter now ready for the

News and static are equally enjoyed
by it.

market.
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RECTOX

Ideal for use in Test Sets . . .

ERE is an instrument that
measures practically every
electrical quantity needed in the
diagnosis of recziving set ills.
The instrument, self-con-
tained, has these ranges:

0-1 milliampere, d-c. (resis-
tance 100 ohms)

0-1 milliampere, a-c. (resis-
tance 5000 ohms)

0-100 millivolts, d-c. (resis-

tance 100 ohms)
0-5v.,a-c.(resistance 50000hms)
The following additional
ranges can be obtained by the
use of accessories which are
furnished separately:
0-1-5-10-50-100-200-500-1000
volts, d-c.

Westinghouse

Quality workmanship guarantees
every Westinghouse product

UNIVERSAL

INSTRUMENT

0-10-50-100-200-500-1000
volts, a-c.

0-1000-10,000-100,000 ohms

0-5-10-50-100-500 milliam-
peres, d-c.

0-5-10-50-100 milliamperes, a-c.

0-1-5-10-50 amperes, d-c.

The instrument, mounted in
a case, with all the necessary
switches, resistances, and shunts
to give the desired ranges, makes
an ideal test set.

A new catalog, 43-341, just
completed, describes and lists
the new 'NX Universal Rectox
Instrument and all resistors and
shunts, and includes connection
diagrams. Send the coupon or
a post card for your copy.

SEND FOR CATALOG

Westinghouse Electric & Manufacturing Co.
Dept. 111, Room 2-N—East Pittsburgh, Pa.

Gentlemen: DPlease send me a copy of Catalog
43.341.

Name coviiiiinan.. 00G00000 5G00000000000G00000
Address .. ou i i i isieeinetiieee T 79717
¢ Stute. ool RC 12-33

| 7443 Stewart Ave., Chiﬂigo, 1.

TRUMAN RADIOS

are
CUSTOM BUILT
Broadcast, Shortwave and
Auto Radios

Write for dealers prices

TRUMAN RADIO SHOP |

Be sure to turn to page 374 of this issue and read about the new 1933 OFFICIAL
AUTO-RADIO SERVICE MANUAL which is now published.

—— WANTED | ——

Jobbers-_Mail Order Houses and Representatives
n all Territories

TWO FAST MOVERS

o r

- 2
Free Edge Cone and Voice And—Field Coils for all
Coil Assemblies Dynamic Speakers
We also Manufacture Various Tymes of
Magnetic Speakers
We can Supply and Remedy Your Speaker Needs.
Speaber Mftrs, Sinee 1921

LEOTONE RADIO CO., 63 Dey St.,NewYork,N.Y.
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Geld Your

Copies of the
SHURK
TECIHINICAL
BULLETIN

Because of the widespread interest in
the SHURE TECHNICAL BULII -
TIN and the numeruus requests for
back issues . the following back
issues are avaidable now at

ﬂ' ¢
per copy.

Condenser vs. Two-Button Mi-
crophones.

No. 1

Field Problems in Microphone
Placement. Part 1—Broadcast-

ing.

No.

Field Problems in Microphone
Placement. Part 2—Public Ad-
dress Systems.

No. 3

No. -1 Mixing Circuit Design Data.

No. 3 The Microphone—An Electric
Ear. Noise Measurements—
Binaural Transmission.

The SHURE TECHNICAL BULLE.
TIN . . . a monthly publication of
the Shure Brothers Company, 215 W,
Huron St., Chicago, microphone mak
ers . . . contains AUTHORITATIVE
AND USEFUL INFORMATION on
microphones, microphone placement,
design data on associated specch-input
circuits, new applications of micro-
phones for industrial and research
purposes, and similar technical phases
of broadcast and sound engineering.

Copies of the SHURE TECHNICAL
BULLETIN may be had without
charge by broadcasting, public-address
and recording engineers simply by
sending in your request on your com-
pany’s letterhead.

Subscriptions accepted from amateurs,
radio service men, and others at the
nominal fee of 50c per ycar.

To be sure of having these valu-
able issues send for them now.
Use the coupon below.

SHURE BROTHERS COMPANY
215 W, Huron Street, Chicago, IlL.

O Please send me postpaid the following
back issues of the SHURE TECHNI.
CAL BULLETIN:

No. 1
No. 2

No, 3
No. 4

No. 5
(in cash),

I am enclosing
. ¢ (in stamps)
O Please enter my subscripuon for one

year. I am enclosing 50¢ (] in stamps

O in cash [J in money order,
Name

Address

City and State

350
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SUPER P.A. SYSTEM

(Continued from page 338)

were employed, and the latter units were
separnted to glve perspective’” to the music,
1ndividual microphones were used for cach of
the amplificr systems for picking up the volees
of the chorug and singers. These artists per-
formed in a sound proof reom and were not
seent by the audienee: the results of their ef-
forts depended entirely upen the sound sys-
teni.

In additlon to the voices projected over the
awditorium, organ music aml a carillon were
nsed, Ninee these instroments were located
at seme distanee frour the Armory, specially
balaneed telephone lines (halancead to 16,000
eyelesy were used tr enrey the organ and bell
music. To aveld distortion in the pickop
from the carillon, a wmicrophone located in a
sontd tunoel at the base of the bell tower
wiag used,

The Reproducers

To ecorver the entive awdible froquensey spec-
trum, three banks of speakers, with a total
of 20 speaker uwuits were used! ‘These were
classed as follows @

i 1Por reprodduction of the low frequencies
from 16 to 200 cyeles, two speakers cone for
ecach ampllfier systemd, each weighing 300
Iz, and hoeving concg 20 in, in divmeter, were
monnted nt the top of the “temple)” <onmie GO
or 70 feet above the loor of the auditorium.
one of these speakers is shown in Fig, B3,
The =ize of the cone amd volee eoil nswl in
the speaker can be clearly seen from the
photegraph, Fig, ¢, by comparing the size
of the hand und pepeil pointlng to it.

(b)Y For reproduetion of the milddle-register
frequencies frone 150 to G000 eycles, 10
speaker nupits were cmployed,  Five of these
units were used for (he middle “register” of
cach of the 1wo ampifler systems, These
speakers were mounted between the bass-note
unite, as <shown in IFig. b,

(¢} For reproduetion of the high frequen-
cies from 1,800 eyeles to the limit of awdi-
bility, CApproximately 2000mt exeleg D 8 units
were employed,  Some of these high-registoer
nnlts were of the muenetic type, while others
contained erystal uniix,  T'wo of these speak-
ors are shown in iz, ¥,

Fig. E
Two of the high-frequency speakers in use.

Fig. F
Back of baffle; one-half of the speakers.

RADIO-CRAFT

One-half of the speaker installation, show-
ing the temporary wiring, may be seen in
Fig, ¥, Thiz shows the back of the baflle
board, which, on the front, was painted to
r present the "temple” shown in Figs. A aud
), from which all of the sovunds were pro-
jected.

The Amplifier Systems

To give an ldea of the connections from
microphone system to the bank of reproducer
units, a block lavout has been drawn. This
i« shown iu Flg 1, and represents one-half
of the conrplete installation, The sounds were
picked up in the mlerophone ; amplitied In the
single stage preamplitier ; mixed with other
sound effects fn the mixer unit=; amplitied in
the two stage pre-amplitier ; attenuated or ae-
centuitted in the master galn control i ampli-
fied in the maln voltage amplitier ; distributed
to three separate powetr amplitiers for the
low, middle, and high registers, respectively,
and projected through the speaker units pre-
viously deseribed.

(Courtery ix cxtended to Mr, 'f, ¥, Blud-
worth, President, and Mr, W, C. Rlalsell,
Chief  Engineer, Bludworth, Ine,, who gave
the writer every possible assistance in the
preparation of this article.—.\uthor)

Thig article will e completed in g subse-
quent issue of Rapio-Crarr.

INTERNATIONAL
RADIO REVIEW

(Continved from poage 3509)

extent in quartz, tourmatine and sodium chlo-
rirdle erystals,

Eleetrieal double refraction fs a secondary
effect in which the Mght is influenced Indl-
redtly by the eleetrical field, through a dlelees
trie.  The statie fleld direets the motecules of
the erystal, according to the ficld strength,
Inerea<ing or decreasing the nnele of rota-
tion in the pelarized plane, proportionately.
It was found that such an effect was eontined
tocubic erystals which could, in turn, he
divided into two groups; the regular rock-
et type amd the eceentrie group, in which
the final solution of the problem was found,
namrly the zine suiphide crystal,

I"or expertmental purposes a smatl plate of
ciystal was ent aml tiled,  The dimenslons
wore about 3 x 5 x Ui-ln, thick, The crystal
plate was then mounted between two b
springs and the potential applied via these
contacts,  Kee Fig, 2 % and B; also Fie, B,
The erystal assembly wis then placed betwoeen
twa crossed Nicol prisms, and mounted In the
television recciver. using a Nipkow scanninz
dize,  The  restdts filled, within  practieal
Hmits, all the requirements of the Ldeal light
ndubiror. These modnlators are being sold
commercially in Europe,

A NOVEL A.V.C. SCHEME

RIVCENT jswsne of Wiektess Woutn, Tone

don, Enuvland, contained an explanation
of a system for obtaining the plate and grid
patentials for an AV, unit from the volt;
drap in the speaker ficld coil, by connecting
this eoil in the nesative tead to the “I" cire
(RIS

This ix a plan that might often be ndopted
when installing AVC, in an existing receiver
of the superheterodyne type: it is not snir-
able for “straight”™ sets for the reason that
a suflicientty high signal voltage I8 not avail-
alile om the plate af the detector for signals
on the high-frequencey end of the seale,

The essentiinls of the control system are
shown in Fie, 30 By using this system the
correct voltages will be applied to the AV,
tube s the plate will he positive with respeet
t the eathode and the grid will be negative
by an amount depending on the position of
the slider on the G b-mes, potentionieter, This
slider ix provided so that the working volg-
e of the ANV, zrid may be set at a valne
which gives the correet amennt of delayed
action.  This pesition is easily found by tun-
ing in a weak signal and then moving the
slider gradually from pesitive to negative un.
til & point is reached where the signal beging
to decrease la volunie,

The actual voltage across the speaker field
coil is umimportant: 60 volts will give ve-
sults, but n higher voltage is desirable.

re
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INFORMATION BUREAU

(Continued from page 336)

Quarts plates are employed for controlling
the fregquency of the beating oscillator, thus
insuring the correct frequency for satisfactory
operation under all conditions and without
attention on the part of the operator. Two
oscillutors are provided, and the one required
is seleeted by the operation of the smine cou-
troi that scleets the proper tuned circuits.

Under some operating conditions the high
degree of frequency stability and freedom
from attentlon on the part of the operator
provided hy the quartz plates may not be re-
quired.  The 12A recelver has therefore been
desixned so that in such cases a tuning umit
may be used in pluce of the quartz plates.
These are plug-in tuned vircuits whose cone
stants are mueh more stable than are those
of ordinary tuned cirenits, The coil is wound
onan isolnniite form, and the adjustable
condenser lias a thermostatic metal plate to
reduce variations due to remperature changes,
The units are mounted in molsture proof
atuminum cans to aveid changes in the oseil-
Intor frequency caused by changes fn humid-
ity.

Automatic gain control, widely used with
present-«day broadeast receivers, is even more
important with alrplane receivers, sinee in
additlon to the usual fading due to variation
in the transmission path, there is a Inrge
vhange in signal stremgeh due to the travet
of the plane. With the spstem emploved in
the 124 receiver there is a barely noticeable
change in audio output with a variation In
siznal input of 10000 to 1, Fven wlith this
wide rang» in autemsatic control, however, a
certain amount of manual cantrol is desir-
able. An input in excess of half a volt is too
great to be properly handled by the automativ
control, and since voltages of this magnlttude
may be appiied when the plane is fiying close
to the transmitter, & manual control is pro-
vided near the operatonr's position, where it
may be adjusted as required, TUnder normal]
conditions no adjustment is necessary during
fileht, A variable level control, also, is pro-
vided to allow the operator (o adjust the
leudset velume to a comfortable value.

The power required fur the heaters of the
vacuum tubes is 5.2 amperes at 12 volts. A
ballast lamp in the heater supply circuit pro-
vides adequate regulation for applied voitages
from 110 to 145 volts, When the quartz
plates are emuployed for frequency control. an
additienal Interittent drain of 2.4 amperes
is required at the same voltnge. For the
plates nnd screens some 40 milliamperes is re-
auired at 200 volts, which s furnishel hy the
small dynamotor operated from the battery.

An input of one microvolt at the antenna
gives an output of over twelve milliwatts,
which is more than sufficient for headphone
receptlon, Such high sensitivity is not re-
quired for normat operatian. but it {nsures
a sufficient reserve of amplification te gire
sotisfactory reception under abuormal condi-
tivna, The outstanding poerformance of this
receiver, together with fts simplicity of op.
eratlon, should he of considerable value in in.
creasing the relfabllity of aviation commoiuni-
cation,

This tnformation regarding the W. I 124
recelver wis furnlshed by the Bell Telephone
Laboratorics, Ine,

DON'T FORGET — —

to look for the article in the next
issue describing the construction and
While
the principles invalved are well known,

uses of the radio "growler.”

the uses are novel and extremely use-
ful.
should be without one. And even more
interesting is the fact that all the parts

can be retrieved from the junk-box.

No Service Man or experimenter

RADIO-CRAFT for

'NATIONAL UNION RADIO TUBES
CHOSEN BY SERVICE EXPERTS

DECEMBER,

== Thousands
/NI Acclaim
| | Free Offers—
i Quality

Far more than the free shop equipment,
set_analyzers, tube testers, service manuals,
technical data and service merchandising
aids is responsible for the nationwide ac-
claim given National Union tubes by lead-
ing service experts.

National Union tubes are more profitable
because they are 10c. higher in list price,
engineered and made to the highest stand-
ards of laboratory precision. Service men
know that when they install Nartional
Union tubes they are establishing customer
good will by giving more than money's
worth.

If you haven’t taken advantage of the free
meters, manuals and data given with Na-
tional Union tube purchases—get details
at once.

National Union is the service man’s tube
line—best by all tests. Thousands are prof-

ESTON |

adro Listrumenss |

1933

iting—why not you? Send coupon now—
equipment offers subject to withdrawal
without notice!

SERVICE EXPERTS SAY

Note: These are excerpts from unsolicited letters
received by National Usnion.

“. .. find your tube the very hest on the market.
v+« have tested National Union tnhes which lrve
beent in use for three years and found them

perfect”

*. .. T am full fledge National Union tabe dealer
and proud of it.”

.« pleased with the idea of higher list price
and your sales methods.”
Y.+ « fonnd National Union tubes have stood up
with all tests and requirements as advertised.

Ask about profit possibilities in Led-
EXTRA! erer Ultra Violet Lamp installations.
New. A money maker.
| National Union Radie Corporation of N. Y. MR
' 400 Madison Ave., New York, N. Y.

Gendemen: Tell me hew 1 can take ad-
vantage of jour cquipment offers,

NAME

CITY «ievierirseasiaress-.STATE

[

[

|

: STREET .,,,.
)

|

Lttt | ———

¥eston Frecwnrcar Instaunient Conromration
599 I'relinghuysen Avenue, Newark, New Jersey
Send Circular RA on Weslon Radio Instruments,

Name. -
Address.

I
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 akeMORE MONEY

TRAIN ING

Home study with R.T.A.—plus
Lifetine e
large, |wwer
eadio wervice men—Dbrings yim
up to date on all wiprovelnells
iii radio, television  wound en

gineering, and keeps you nimong
the qeal meney-miakers in this
expanding field. Unless ¥ ba
thits  hgh-type  profisrsend  tra
ing you will ind it hard to get out
of the poorly paid ,‘tinkerer” class.

New-Type Set Analyzer Included

As part of R.T.A, training you get this up-to-the-
iinute Set Analyzer and Trouble Shvoter.  After w
{few easy lessens you are ready to iise it Jui bsssslinte
wmey-making, competing Wil addtiners™ witkiood
fear  With thag wonderfiil jieve o et Lkl
by RT A, profiassesd treinag, you ==l lave w
fear or warry over the fitiire Eves thangh  tisre
rhould never be u hew rudio set coustriucted—or juit
another improvement in radin made—there are ensugh
eets now in service that need frequent alten T s
¢ure you good money aa an nccepted Itadin-te

Start Money-Making Quickly

R.T.A Training is copecinlly designed—and given you by one of
he outatnnding waclers of radio techudogy is ihe world—uio g
le end of radis quickiy. 10

pou real Nigl omepty Leos
ut jracticsl dow)

snith work ik iakon Yo w Ahe
Tebd e 8l s pomnile dje | i
13 nnl niscennd rosg At we fy AU dgioale b
The Coupon brlow bpman FAC TS —tesoniolmng

RADIO TRAINING ASS'N. OF AMERICA,
4313 Ravenswood Av., Dep°t. RCA-12, Chicago. Ill.

Serel me sl the FACTS sbont ILT.A. professonal traming
togsthet with inlormation sbeut the opporiutitive cxisting for I
R.T A. Radiechnicinna today.

/|
I
I

f——————

RESISTOMETER
FREE

with 8 Handipaks

The New LYNCH Resistometer, the handiest
Beryice unit ever devised, ean now be hail ¥REE
with LYNCI Handipuks,  This is the nost [egii-
Lep il practjeal service packase ever offerd

NOW—1i a jifv—uom cuin mssure aceuratel

thie vesttanes value v are to mplice—uwith

thi mew TYNCI Rosistometer,

vy valuc is oldpingd Ty the haply conbing-
thons il Jessdbly T LYNCUH 1ppallak
Fach 1Lunlipak contuinsg ten assorted One or

Two Watt Reststors of the Mt alltzel Ty

Crtpplite Resistorneter aml fonr Niw, 13
thres Xoo 2 gl e Noo 3 Timediiahs,
Dl il Servipenit (List  1°rice
€25.50) Your Cost $12.60 Net.

Free Descriptive Folder
Upon Request

LYNCH MANUFACTURING CO., lmec.

a1 Wesey Sireel, Mew York, N.Y.
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SHORT WAVES

(Continued from page 34G)

lator plate and grid eoils, selected by
switeh sectlons Swd and Sw@,

All three of these tuned circuits are funed
by the gang condenser C1, C2)CH, with band-
spread shortewave tuning accomplished by
4, the oscillator vernirr condenscr,  Because
of the relatlve broadness of the R,F. and
first-detector circuits on short waves, nar-
row hands may be covered quite efficiently by
simply shifting the oxcillator tuning: one set-
ting of R, and first-detector cireuits being
fully adequate for eoverage of the 23, 31 or
o) meter broadcast bands, or the four ama-
tenr hantls,

Capaejties €27, C28, C29 and Ci0 are os-
cllator low-frequeney pads, employed in the
customary manner, to track the oscillator ex-
actly 4653 ke, away fromr the LIS, and first-
detector frequency.

The Tubes

As the functloning of the 2AT tube bhas
been  previously  deseribed in Rapro-Crart.
there is no point in repeating this explanation
here, except to point out that the osecillator
wiid leak, R11, is used to provide an addi-
tiomal stabilizing Dbias for the tirstsdetector
Ly Deeding s return through the detectar
hins resistor, R1Z.

Tubes §3, S84 and 83 are type 58 1LF. am-
plifiers coupled by 1.F. transformers 111, 1I°2,
113 and 1I4. These transformers are inter-
ersting as they are the first air-tnned types
<hawing really good selectivity., This is en-
tirely due to the use of a favorable LC ratio,
-\mnl-thm" neglected in previous aiv-tuned LI,
tiansformers.  Their permancnce of setting,
once aligned, is independent of temperature
and humidity, and also of the amount of vi-
bration crcountered in ocean and domestic
freicht,  They are tuncd to 465 Keo and en-
ploy litz coils of exeellent Q (over 100, to I
exact),

The visual resonance indicator. or tuning
meter, is connected in the plate return of all
three 1.F. stages,

The scceond or power audio detector, ¥, is
a 36 tube used as a diode, sinee such applici-
tion resnlts in complete elimination of the
distortion inherent in triode detectors. Its
output is taken across the volnme control i1,
to the grid of the 36 first audio stage, SU.
Tapped inte IR is the tuned circuit g, L16,
Cl4, which proviles autematic tone compen-
sation at low volumes by attenuating the mid-
dle register, resulting in the desirable appar-
ent boosting of high and low tones,

Kang-

87 is an electron coupled 58 audio beat os-
clllator, set to holemdgne all LI, amplitier
signals when switeh Sws s closed, thus per-
mitting C.\W. code reception, or the location
of wrak phone or broadeast stations by the
heterodyne \<|llt’ll

Tube S8 is a 56 used as a diode AV.C., op-
erating to Lias the LI, control grids, Its
effect is sern in Fig, 21,

Switech Sw? iz 1 phono-radio switch, allow-
tng a phonograph pickup to be used with the

audio amplitier, 1t ix at the rear of the
cliassis, a% is the head-phone jack J1.
The power supply is conventional, except

that the fixed bias for the 23 power output
tiubes (X100 and N11) is obtained by placing
thee filter ehoke 118, in the negative return
of the power supply 3 the enrrent through
it and voltage acroxs it belig held constant
by the bleeder circuit RES R4, R15 aml
R4,

Twenty-five watts for excitation of the
wiant speaker field is obtained by connecting
the field direetly across the high  voltage
power supply. It is not usmd as a choke as
insufficicnt power could he obrained for it in
this manner,

The Results

As to what suchr a  destgn carefully  ox-
ecuted will do, Fig, 2 tells the story—sensitive
ity. selectivity, fidelity, power output and
AVLCL (A, B, € and D, respeetively) far su-
perior to anything heretofore obtained. In
the writer's Inhoratory in Chicage, located in
11 very neisy business district, showing in ad-
dition very weak signals indeed, it is possible
every day to tune in Rome, Paris, Berling
Lomdon and Madrid at such terrifie volume
that it must be turned down for enjoyment,
Actually, the apparnt inecrease in volom»
uver the best previously available short-wave
receivers is about twenty to one.  Broadeust
rrception is just as goud, relatively,

CAIL available civeuit data appears in Mg 1
If, at a furure date, additional informacion
beeomes available—for invtance, circuit cons
stants —it will e published in Ravro-Cuarre,

Foeclenival Lditor)

SHORT WAVES

Read “The Radic Month in Re-
view," starting in this issue. Find
out what is happening; learn of the
new developments—and what they
mean to you.
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Fig. 2

A set of interesting graphs. These show, re-
spectively, in alphabetical order, the sensitiv-
ity, selectivity, fidelity, and power output
and A.V.C. characteristics of the latest S.M
superheterodyne.
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1934 SUPER HET.

(Continwed from page 354)

formation on the connection of tuning meters
that this Interesting deviee had te be in-
ctuded.  De sure tlat this meter §s bypassed

to ground by means of the .l-mf,, 400 V,
tubular condenser,
(D) The 2A6 Second-Detector Tube. .An-

other new tube of improved cluivacteristies is
used in the set. resalting in better A V., ae-
tion and greater gain. This increase in wain,
plus the improved eticieney of the 207 alone,
add to the over-all increase in sensitivity of
the whole receiver.

(E) Silent Tuning Switch, Instead of the lo-
cal-distance switeh used in the 19335 model, a
more interesting and usefulb trick is incorpo-
rated, This permits the tuning of the desired
izl in absolie silenee Ly using the tuning
meter to establish the point of resonance and
then “flip™ the swirch and presto the desived
signal comes in without all the moise and
ahjectionable hack ground,  This makes the
Ultra-Modern Super just the kind of a re-
ceiver  that i wanted in the  home—tre.
mendous  gain absolite  gelectivity and  the
minimum of neise,

(F) Nine Tuned Circuits. I'he saine method
of band-paxs input from the antennn wirth two
tuned  clreuits before the first R tube s
used.  thits minimizing  eross-talk  whilch is
always very hard to avoid in bigh gain R.IS
amplitiers.

Brief Circuit Analysis

Those not famlbar with the circuit as tirst
developed will he interested in the following
cirenit deseription,

An examination of Fig, 1 reveals that 8
tubes are gsed in the new model,  This is
due to the faet that the oscillator and first
detector tunctions are aceomplished in the
Totube,  Starting aq the antenna, a bhand-
pass unit feeds the siznal to the first 1L,
stuve.  CI'he plate cirenit of the tiest LI
thbe is loaded by an 1LF. choke. This choke
tesonates  just  below  the broadeast bhand,
Coupling between the first ILF. tube and the
combination oscillator-modulator (2071 is via
the small mica comlenser with a capaeity of
S50 yumf. This particular circuit combination
tewds to cqualize the amplitication over the
broadeast hand as far as the manuat tuning
cirenit is copcerned,

fr-cillator  tracking  is  accomplished by
means of a seriex of padding comdensors,  1f
the proper coils amd miva comdensers are usel
there should be no tronble in lining up the
seillator tunine civeuits,  Tmproper values in
the paddins eircuits will give trouble, bug it

GRID N2 2 2A7

GRIDS

N.B&?ﬁ NE, A
= 'C?/' R @
vu"E\/ ANODE
— @ / %
gag \ CATHOOE,
(Cap)  HEATER.

{ BOTTOM VIEW
OF S0CKET )

cﬁoos @\;@

HEATER »

Fig, 2
Connection details of the type 2A7 tube.

80 PLATES H.V, AC.

i
r————-—n—-—-. . Ii LN
oM
245 80 3 mg‘ni:..i N 'Eé’_"
ERA B IR
Lottt b

C)" & “GEOUND THESE
POWER TRANS. CONNECTIONS

Fig. 5
Terminal connections of the power transformer,
Compare the points indicated, with the sche-
matic circuit, Fig. I.
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is the kind of trouble that can he avoided If
the constructor will be careful in his selectlon
of parts and of his wiring job,

The LI, section of this receiver provides
the major portion of selectivity and amplifica-
tion amd is that portion controlled by the
ANLC, voltage from the second-detector.  As
the receiver is cquipped with AV the sen-
sitivity of the two stages varies with the
signal strength,  Thus, between stations the
noise level scems to come up amd be disagree-
able, A8 the =etf is tuned to resonance with
A signal, pote how the set seels (00 quiet
down, That is where the tuning meter and
the quict tuning sieitel is <o helprul,

A half-wave conpection is used in the see-
ond detector stage so that the full advantage
of the uvailable 1L, sigcaal voltage can be
obtained for audio amplification and A VAL
voltizee,

Traproved resistance-cipacity titters are used
1o isolate the two LI ainpliticr tubes, thus
resulting in greater stability.,

Construction

The set is not ditficult to construet althowgh
there are eight tuhes employed: shuply ase
citre in monnting and seldering all electrical
conhections,

A cadmium plated steel chussis can be pur-
chased fully drilled and folded in accordance
with the above speciticstions,

Mount the sockets. band-tuner coil, elec-
trolytic condensers, four gang tuning conden.
sroamd the power transformer on top of the
chassis s shown in the photographs of the

actal receiver, Place dll tube  shields in
their  respective  sockets, and after this s
done, monnt the LF, transformers.  Be sure

that the third LI transtormer has its con-
rid  lead rmnming  down  threugh  the
six 80 ns to cowneet 1o the collectors of
the 206 second-detector tube, A other com-
ponents are monnted under the ehassis,  1'he
two 1 mf, condensers are holted to the ¢hass<is
as waell the push-pull inpnt AL, rans
Tormer amd the small tilter choke.  'Uhe rest
af the ~mall 1T W, resistors and the small
tubilay comlensers are el in place by the
wWiring 1 rtherefore. it is necessary to make
good mechanical connections before soldering
these units in place.

ax

Wiring

Poor wire and poor insula-
tion should be aveided if the best resulis are
to he obiained, 0 No, T anuge wire is jdeal
for the tilament civenits anpd should be well
insulitedl The balinee of the wirving ean he
dune with a well insulated No, IS Solder

Tse mood wir

with o cowd ot jren and elean all connections |

wirh aleshol,

Wire the filament eireuits of atl rubes tirst,
twisting these leads togcether.  Then wire the
plate voltaze supply, inelnding the reectitior
tube, electrolytic copdensers, choke and the
gocket useal for connections o the
fichd and the output transformer,  After this
Is finished, complete al) plate and plate-return
clrenits to their respective sockets aml high
voltage supply terminals,

The wrid cireuit< are wired in last and Jdue
to the simplification of the newer cireuit this
is an casy jolb, The power transformer wir-

ing diageam will be found in Fig, 3.

Speaker Selection

Ax o the speaker ficld is a pertion of fhe

speaker |

plate supply Gilter cirenits, seme limitations |

mnst be set on the resistanee of th spepker
liehl nsed,  The eirenit of the Peceiver hos
been =0 desizned that satisfactory aperation
ean be obtained with consideration variation
in the registance of the field winding withont
npserting the voltages used throughout the
st

Do not use a speaker field with a resistanee

[ess than Tan0 ohms, of greater than 2500
olins,  The effective plate voltage with a

2500 ohm speaker tield will be just under 200
V.Uspeaker fichls of 1800 and 1400 ohms are
illeatl to mse with this set. If the fiell ro-
sistance is dropped helow 1000 ohx, the til-
fering action will be impaired and the applied
veltaze will he too high,

The speaker mnst be supplied with an out-
put transforner to match the two pentodes
in the output stage. ‘I'he transformer used
with the 47 type tubes of the original circuit
is fine for the 2A5 output tubes.
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e ACCURACY

of tlis Newly Designed
OSCILLATOR

Iy Outstanding.

No. 550 Oscillator
is one of the serviceman’s most im-
portant instruments. This signal
generator furnishes a modulated
signal of constant frequency for the
alignment of all radios. It is used
to align r.f. gang condensers, locate
defective r.f. transformers, adjust i.f.
transformers, check oscillator stage,
compare gain in tubes and determine
the sensitivity of a receiver. Range
is 550-1600 broadcast and 110-540 in-
termediates. No harmonics need be
Each frac-
tional frequency is hand calibrated—
actually typewritten on an individu-
ally hand made chart.

YOUR JOBBER CAN
SUPPLY YOU
« « « with the No. 550 Readrite Oscil-

lator at the Dealer’s Net Price of
only $21.00. See him today.

READRITE M ETER WORKS
86 College Ave. &1 Bluffton, Ohio

calculated by the user.

Send Coupon for Facts!

i
| READRITE METER WORKS |

86 College Ave. |
Blufften, Ohio |
Gentlemen: |

Send mo cotalog on Readrite Oscillator No, 550, as I
well az folder glving proofs of lteadrite Leadership. |

Name

Street Address oo

City v

e —————— e e

|
vevennnennState L :
L3
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NEW AMAZING
- AERO

INTERNATIONAL
ALL WAVE
11 TUBE
SUPER
De LUXE

Here now! World
Wide Reception. No
plug in coils. Auto-
volumeé ¢on-
trol—100¢; shlelding
—new superphonic
tubes. Get ALL the
programs  — short
wave and broadcast.

Completely Assembled
With 2 Matched Full
Huy now at this re-

Dynamic
Speakers sz 975
Tubes 5775

markably low price,

AERO WORLD WIDE

1-Tube Short Wave

55.95 Set lov  Head-

phens  Opera.ion
Enjoy the
DIRE:

thrill of lim eming

IRECT (o Buenos Aires.
Londen, Berlin, Paria. and
other broadcasting stations
throtighout the world, via
SHORT WAVES,  The
AERO WORLD) WIDE
HECEIVER geta 15 to 550
meters. For the last seven
years this little wonder act
bas been one of the biggest
sellers in the Short Wave
Field.

Gomptete tine of radlo sets and tranzmitting apparatus
Write for FREE Catalogue

CHARLES HOODWIN CO, |
4240 Lincoln Ave,, Dept. H-15 Chicago
Please gend your NEW 1933 FREE CATALOGUE,

NAM@...o.vuovnrsnnans

Street. ....

l Town. ...,

.. Btate...,.......,

o T T

— -

—— S— —
THE < DEPENDABLE >

New Model 308A

TUBE TESTER
Will Always Be Up-To-Date

PRICE
ONLY

NE

net to

Dealers
and

Service-
men

List $35

where

The Dependable defies competition, ~tarting
athers leave off.  Certainly il 1vsts every n
pote than 130 different tube {ypes e Indi
1he etched panel.  Fanhetmore, iC o bdes for test-
Inz 50 more new type tubes. Porpetually up-to-date,
the new 437 Tobe Tester has many ol fedtutes,
s Bghaquallty D Araomal moving coib opeter—
Teats 311 tube< more accurately amd scientilloally—
quicker and easier—Onh  fuo solecor switches to
adimsl,  Has <hort pester, molded sockets indluding
Targe and sanall T-prong sockets, plot Tight i dbeator,
gas test, seond plate for all rectitiors, line soltage
cclpustinend, light, compaet, good-lTooking  Jeathereite
canying  case. Complele Knoek-Down  Kil with
instructions  $14.7%5.

New Model 101 MULTITESTER
Voltmeter—Chmmeter—Millia t
Inchpdes Triple Range Ohmmeter,
lion obms, complete sell-contained; Foi-Range
Voltmetor, H-3-20-250-7500 volts at Jeun ohins
per solt: and Tripte Range “ilamimeter, -5
2I-T50 il Automathc Nelector  Swinh 07
Arsomval type Merer—Finely Epched Panel—Test

ds —0% dn. by 8% dn. by 4 In. Casge
$20 nel (0 dealers and serviceraen— List $37 54
Ao Available In Konwk-Down Kit Furm $)5 net

15 ta 2 mil-

Send for free data sheets. Dept. RC

RADIO CITY PRODUCTS CO.
48 WEST BROADWAY NEW YORK, N. Y.

e S SS—
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Testing

After the set has been completely wired and
ehecked, adjost the 1.1 transformers to 175
ke, by means of an oscillator.  After this is
done, connect the set to an antenna and ad-
just  the  escillator padding  condensers  for
maxinminn sensitivity over the hroadeast Il

The adjustment of the oscillator padding
anits i% the most important thing to do and
it mm<t be done right,

A new type dlal was used by the author
«3 that the light from the tuning meter wonld
illuminate the transparent scale of the tun-
ing dial and concemtrate all controls in the
coenter of the receiver,

The specitications for the small bracket.
holding the manual vohime control mounted
in front of the 2AG secomd detector, will he
found in Fig. Mounting thix control in
this manner shortens lemds and makes  for
preater cirenit stability,  The tuning meter
is mounted to the end plate of the tuning
condenser by means of the fwo small metal
wrackets and  soldered Dbetween the wmeter
tanges and the metal brackets.

1f phonograph pickip is desived, foltaw thy
elrenit dingram of Fig. 4. Note that 2 step

upr transformer is specitied and that a 200
ohm  pickup is nsed 20 that ample vohnue
will he obtained trom records,  Mount the

nuittehing  teransformer
near the pickup if possinle, 4 ewiteh can b
inelided on the vear of the chassis to change
over from radio to phonograph receptivn.

plhonograph  picknp

With (he few small extra items and the
changes in the cirenlt properly  made. the
owner of the Ulira-Modern Super will have
receiver that will be hard te beat for all
ronnd performance,

Revised Parts List
One four gang tuning condenser 365 mmf.

Type G604, U1, C20 000 U4
One condenser, mica, T30 mmf, type Na, 6

condenser. mica, S0 mmf., No, o62a, cie
.omlea. 200 mmf,, No. BGH2,

One
‘Three condens
Gl

o, miea, NOG mf,
condenser No, 2K

One trimner

Ope condenser, 1 mf., (ype GBIO0, C6: type
G100, C24

Aeratest  ecartridge  condensers, . 1-mf.,

V., Noo S63T. O C60 T, Tz COn.

14, CT5, C16. O

One Aeratest cartridge condenser. T-mf., 400
V.. Noo JG45, G175

One Acratest cartridge condenser, 25-mf., 200
V., Noo 2s80h, CIn

One Acratest eartridge condenser, 02-mt, 400
V.. N 0041, C20

One Acratest eleetrolytic comndenser, 10 1af..
25 V., No. G640, 2

Two Acratest clectr comdensers, S mf.,

SO0 peak V., No, ) L UG

Ope Acratest kit of band-pass aud deteetors
oscillator coils, No. G645, L1, L2 L3 L,
TG

One Aeratest 1LY choke, Nu, 2871 L1

Three Aeratest 170 ke, transformers, No, TJOnS,
LI7r. 1, LI LI e A

One volame control with powe

116G

one derated specinl chassis, Noo 7

One Acratest power transformer. 1ype
| B

One Aertest choke, B0 Ly 70 . type 2305,
(hi:

Ope rotary snap switeh, 81

One  Acratest pnsh-pull  input
type LT

One Acrirest tunlng diad, type 4047, for large
condenser shaft

Five sereen grid elips:

Five Acrvatest tnbe shiclda, type 7173

ome 4 opreng sockel, mavked S0

Twa 6 prong sockers, marvked 205

e 3 oprong socket, marked speaker:

Thiree 6 prong sockets, marked 550

Ope 7 prenyg socket, marked 207

One 6 prong =ocket, marked 2A6:

One Beadrite toning meter, type 120, 0-10ma. 2

One Alden short plig amd cup, (ype GG

Rix ft. power cord and plug:

One antenna-gronnd Strip s

One Aeratest resistor, 500
GNGO. R

Three Acratest resistors, B3 ohms 5-W,, type

ST HYN HOg

Two Neratest resistors,
type S860, T4

Three Acratest resistors, .5-meg., 5-W,, type
O8G0, 6, RN, R12:

v oxwiteh, 1ype

trnnstorner,

obhms 0-W., type

SO000 ohmx 1.-W,

RADIO-CRAFT

One Aeratest resistor, 30.000 ohms, 1,.W,,
type 3504, R2;
One Aerntest resistor, (Z2h-meg., D5-W.otype

anG0, R10 5

Oue Acratest resistor, 5,000 ohms, S-W type
5860, It14;

One Acratest resistor, 200 ohms, 2 W, type
18D, R15,

’ OUne  potentiometer, hH-meg,,

without power
swilch, type G160, R11;

Three type 38 tubes;

Two type O tubes;

One type 80 tube

Ume type 207 tube;

Une type 2A6 tube.
|- —
| BAKELITE
L] i i "
e .\Els mu# g g 2
] Y W
b “ar . /=
24—k
Fig. 3
Details of the mounting bracket.
- —

2A6

L
1 L
i

| - PICK:- UP
200
OWM PICK-LP TRANS.) E
¢ I% PoNO
| e/
VOLUME — —
I CONTROL B o
Fig. 4

Connecting a phone pickup into circuit.

e
OPERATING NOTES

(Continued from page 251)

connection  for ahis condenser. A juwmper
salidere] 1o the condenser can, and connected
to the chassis, fixed this condition,  Also this
set wonld swidenly cut off, and come hick
with a1 bang it the clussis was tapped, This
wis finally founmd to be due to poor seldering
an all three grid capsi a gool hot iren soon
veed this up,  These points are jllusirated
I"ig. 4.

BYPASS CONDENSERS IN SILVER-30

A Hilver model 30
serecn-grid set, had no detector plate v
However, a eheck-up of the detector circun
showed nothing wrong, Gapparently) the
detoctor tnhe was stispected of internal shorts
1a econdition which cansed  the same effi-et
in other but the tube worked QK. in
another set. It was then noticed that when
the tube was taken out of the socket there
wis plate voltage,  This indicated that the
plate c¢ircuit was the cause,  So, with the
st trped on, the deteetor cirenit was care-
fully checked over and the trouble loeated
in the eathode eirenit. The 1 resistor s
bypassed by two condensers (early modelsy,
and one of these broke dewn. intevmittently,
which mude it diffienlt to lecate the trouble,
18ee Fig. 50 Later models of this set had
a change in the bypass condenser wiring,

(chassis)y, an  early

Ka

RN

New data coneerning I, Franklin Sarver's
Preasiere’” finder deseribed in the Inly, 19353
issue of Rapro-Crar is caontained in the
November issue, page 294, Please report the
results you have ohtained,
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STAGE TESTING

«Continked from page 348)

Four Test Systems

There are four basic trouble shooting pro-
cedures, namely @ (1) the set analysis, (2)
the point-to-point  voltage tests, () the
point-to-point resistance tests and finaiiy (4)
the dircet stage-by-stage elimination methol
AL four methods have their faults and pood
puints.  Maodern equipment has been devel-
oped so that any one of these methods may
be used on the old and tlie mast recent re-
ceivers. In my opinion, the method most
suited to the nceds of the wellstrained Ser-
vice Man is the *“direct stage-by-stuge climi-
niation” method. Essentfally, it is an exten-
sion of the efeet to cause analysis and is
praetically obxolescence proof. 1eing direct.
it climinates uscless steps—it therefore is a
time saver and a money producing procedure.

If a receiver is dead or has interference
(nolse, squenls or distortion) it is matural to
ask yoursclf—"wlerc in the receiver does this
defect take place?” Realizing that a receiver
consists of 11, amplifiers, mixers, oscillutors.
detectors, power awnplitiers and control tubes
in @ stage atfter stage or ¢hain arrangement,
the loxicul procedure wanld be to isolate that
stawge which breaks the chain.

I'erhaps the oldest technique is to tap the
erid of the second-detector (we will contine
ourselves to siupers. as they are the most in-
rolved). A thump or squeal from the output
would novmally indieate a satisfactory audio
system,  T'ailure to get this indication would
call for an AT test,  Some Service Men
quickly Jerk out and return an A tube
from fits socket: a click should be heard.
They do this in spite of the fact that they
may break down the audio transformer; a
better plan is to use a plate break-in adap-
ter and headphone, listening in the audio
stizex one after the other while touching the
grid of the detector. .A\s=nming that the A.F.
amplifler and the second-detector are in order,
the Service Man may proceed to open the
grids of the LI, mixer, oscillator and R.F,
tubes and listening for an output click,  (Dis-
connect (ickly the top cap connection or
jerk out the tube.) {oing from an output
sirnal to e ontput paturally indicates a
faulty stagze at the last tested.

A more modern procedure, less likely to
give incorrect indications and particutarly
valmble in tracing down distortion, makes
use of a variahle-frequeney-mothtlated service
o=cillator and an outpnt meter. In this case
the outpmt meter is connected from plate to
plate of the ontput tubes or plate to chassis
of the outpnt tube and the test signal ap-
plied to the control-zrid of the second-detec
tor. A perfeet auwdio system will he evident
by an A, sound from the speaker and an
ontpnt meter reading,  Failure to get any in-
dication deinitely denotes an AR, evstem (de-
feet, In this caxe, the ontpnt indieator may
be procressively connected to the plate-chassis
of the detectar: first AP, stages: ete, I
the oscillator ontput ix limited, it may he
necessary to resort to the phone-plate break.
in adapter indicator.

Consider  the AL svstem in good condi-
tion,  Ner the signal generator to the inters
mediate freqmeney and return the output indi-
ditor fo the omtpot,  Progressively conneet
the signal zenovator to the grid-chassis of the
varions LI stages and procemt systematically
to the LIS amplitier input, If the LIY stage
is in order. yon will continme to wet an ont-
put readinge whiclh will inerease in valie as
you proces] to the next stase. In goins from
one stawe to the next, iC 3on go from “signal™
to “no xjgnal™ or to no inerease” in output
You can e reaxonably  sure that yon b
passed  throngh  the defective stage. As o
further chock, connect the whenal generator
to the plateechassiz of the tube in sprestion,
“No o signal” will indieate a defeet in the
conpling to the stages tested and fonnd 0K,

| “

Would You

Let o Plumber

Operate ?

F you need an operation you hire a

surgeon.

Why not be as careful about

your resistors?

Electrad has specialized in resistors since
radio began, Use Electrad Resistors for
SAFETY and SURE RESULTS.

TRUVOLT
The Only
RESISTOR

of Its Type

No other resistor com-
bines so many advantages:
1—Larger wire and pat-
ented air-cooling mean
long life.

2—Double spiral wind-
ing insures better elec-
trical contact.
3—Sliding Clips permit
accurate voltage adjust-
ments.

4—1,000 volt insulation
and fibre protective
guard.

All Standard Sizes

NEW TV E
ADJUSTABLE
SLBNG GLIP

FURL-LENGTH mB AL QuaRD =g

MOUNTING
BRACKET

10-WATT

RESISTORS

That Stand Out
From the Crowd

Electrad 10-watters are
unique for their electri-
cal and mechanical fea-
tures. Monel Metal con-
tact bands and lugs resist
oxidation and strains un-
der firing. Vitreous
enamel insulation does
not absorb moisture.
Rapid heat dissipation,
long life and economical-
ly priced. Only 35¢ each,
list.

Three sizes—67 values

' FREE

N, }J ..l N

e
‘\/ : .%J

\//

VEST-POCKET
VOLUME
CONTROL

GUIDE

Wtite for FREE Copy

Wyite Dept. RC-12  for

R FREE GENERAL CATA-
LOG and VEST-POCKET

u VOLUAIEU!CONYROL

175 Varick 5. New York. N.Y.

ELECTRAD

|

s

mobile public address system

FOR SOUND TRUCKS

or semi-permanent installations

Small, compact 6 volt battery operated outfit
for use where line current not available (or
with power pack can be used on A.C. line).
Tremendous volume, exceptionally powerful.

True tone or voice or
phonograph or direct

allows reproducing voice and music together.

Comes complete with tubes, 2 twelve inch am-
matched dynamic
“mike,” and 30 feet of microphone cord, pol-
arized plugs, ready for immediate installation.
price.

plifiers,

Vgry moderate
price, all details

Write for Bulletin B-79

THE WEBSTER COMPANY
3823 West Lake Street
CHICAGO

music whether radio,
sound; mixer switch

speakers,

cone

For specifications,

| -\Vo?ld-‘_videTv\;oTubeSholea_veR_ecei;er

Suppose  we tind the 1F, system  intaet.
The next move js to connect {he si'.'null 1:.-11 12.500 Mlle recention rec- $ 75 loa plﬁE
erator adjusted ta intermediate frequency, to ?::\!m ']‘:—:"l:!}“':::::,l “'l::'r]re“ 4'_.
N;(- ﬂlrsr-;l‘l'lm'lltl)r. t]f the mixer ix working, 1:‘-|||¢ ﬁ.ru;iwrxhhn.;lm:..'«t::
you should still get an output rending, Noxi P il AiMDLes. amatears.  ete
set the signatl :.':nnr:ltnr ml the (:_h_l“-],.._.““ l\\< !\'Illll(uu(-ll;;r lI“r;‘sl:‘rllil.l";.lll:}-l'rli}m?)u[lllﬂm:;::: A L‘,’ ﬁ
range. In tuming rhe xignal =encrator te the remarkable 2 tube recelver........ $4.75 Replete with AARBAINS GALDRE For
setting of the station selector dinl, an output e R oD, T DEALER $—~ SERVICEMEN -AMATEURS

tlon Grarunteed! Sand for Your Co u TO BA‘Y A
for FREE Short Wave Catalog RY-M O RADID $2: 83 CORTLANDT ST.
Dept. C-12°

slgnal will indicate an operating oscillator :
Send
Harrisen Radlo Co., Dept. R12, 142 Liberty St., N.Y.C.

and no signal—a defective oscillator. Of
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SPRAYBERRY’S

Training Gets More
Jobs for Radio Men!

servics

Here's a real constructive Radlo Mechan-

> which glves the Practical
%:::ns:f Radie Serviee. IS & \:’Inilnil‘mcl
which *'go-getiing™ service men “kh' i
adding more dollaré to their weel
come.
There's no Radlo
tical, yet so thorou
Radio men.
ining
1y instructive, adsanced tralni A
z:l-ltsrsmﬂ\tylt:llnz tram 1he simple ‘fan
alyzer”’ melhod to thie rnlnulex‘
point” x :Ilﬁu‘l":'rgﬁ:;;.lli -
Ing Superheterodyne & f i
Il;e;:lli‘; l»:mirl:ss. Alu‘T.nul‘I.n'sdnBl.t(t"l,cﬂ‘lnl:-
sets, 1'racthcal lietls i
giﬁd'enurs. Resistors, Transformers. T‘:I:‘e’s
and Speakers are completely deser 3
Locatisn amil elimination of vm--l; ‘:-el
ceiver troubles are explained d.l ;
tihes and N :’.m-kc-lsl xmt lli-;l‘lr::‘ennl ;L
I as aualyzed.  ADa s n ar 8
:::;l fparoction  on T'Net .\nu{)lz.ersu ul)!
shoy how to keep every  alld yzer ufr
date—adaptahle for avy cireuit

Complete course af 4 price every ser
viceman can dfford to pay.

Mail Coupon Today!
——
o e e e e e e -
. SPRAYBERRY . nCll
fa':Lsrfm St., N.W. Washingten, D. C,
Gentlemen®  1'lease rush t )n;:e ll\:_]{«\n(n-
il f yunl mEw \ -
%‘I("\l!“\ll“( l.l.\.\'l\'.\‘ OF RADIO HER

VICE'™ of 8 leasons.

service course, so prace

gh and essential to all

pmaewgesanampnasacuo e

Name ..

AdAress ceeaessse ceqsrteustssseaces
State

CUY cavecovasssounaianinr

Books and lectures on the marvclous accome
plishments  of the Photocleetric  cell  must
inspire you. but only by experience with the
actual device can vou get the FEEL of a
Photo-cell; only by owning and working with
the tools of IMhotaeclectricity (a complete kit)
can this science hecome a powerful reality
rather than the intrigning wmystery that it
must be to you now.

Years of cxperience manufacturing Photo-
cells aml allied instruments have placed us
in a position to supply the most _dependable
appatatus known. The Kit we oifer cousists
of only the highest ity merchandise; a
Photu-clectric eell, ing tube, mugnetic
relay, comdenser. re socket; evervthing
that is  esseutial unit, though
yout problem iz to contrel illumination. des
tect burglirs, count articles in praduction,
guard  machinery or accomplish any of the
innumerable  feats which are praetieal for
Piwoto-cell control.

Qur price is an achievement in itself,
$8.00 the complete kit.

Tiig Crark InstrUusmEeNT Co.
CAMDEN, N. J.

TAUREX Meter Rectifier

MADE FOR METERS

converts any Tho, Mitl ter Il seqelitve
A, Meler—-Siee 35 1t lij-~Fully Guaranteed.
(] B gieed i Bt Teasers, Mpjalyzers amd fa
gy otlar 1T i arti=le wn 1 oniversal
Analszer In O dssie of Radie-Cruft, TAUREX
will e sbdnmed pedbald - prosgt 1 celpL of
$3 (hak br MRS Eatl] yrder VO 1Y, and
pay  peist mav i Palgwil 4% dete ithi Prlagratns
il Lyst ooged fsiny

Tho Tauss!lp MASTERDUAL—Installed on your 0 to
1 0 Milllarennts ik 14 T Sixteen
A gand lid Vodtaege, Resiatgiice aml Capadly
Ranges 1 i

rhow $2 76 postpald
Leo Taussig, 3245 37th St., Long Island Clty, N.Y.
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course, the oseillator may not he correctly
padded, so you shauld turn the signal genera-
tor through at lenst 100 ke, From there you
would apply an RIS slgznalt to the grid input
of the various LI, stages unmtil you reach the
acrial and ground terminals,

in this test is that
will o
from « siznal to ne sizmnl.  For the sake of
completeness you would isclate the defect in
the output or input of the stage under qunes-
tion.  In sereen grid tubes, the grid-chassis
conneetion s easily mad In the case of
tubes where the grid clectrode is one of the
prongs or in the case of the plate-chassis con-
nection, a simple 4=, 5=, G-, and T-prong wafoer
adapter having the prong connection extended
by a flexible strip will be meeded,

QOnee the defective stage s loeated, the
Servico Man may follow any of the otler three
methods of stage analysis.

IFor stage hy e gervielng there Is now
availabile & comn 1l instrument. the ‘Trip-
lett serviece oscilliitor illusteated in Fig, A,
which fncorporates the necessary combination
sighal generntor and mnitine-ter honsed in a
convenient carryving case: the prineipal dimen-
sioms are 16T, x 414 X T% inand its weight
is 10 lbhs. with hattervies, suries  aml
tube, Tigure 1A is the eirenit dagram of the
oxcillator and Fig, 113, the sehematic of the
multimeter.

Referring to Fig. .\ we observe:

1. A compariment for storing the accessories.
This =cction. located on the lert) imceludes
ta) a flexible shiclded cable with two insul-
ated and shietded probes on one end amd twe
fnsulated pin-jaek plogs on the other, These
are used for connecting the signal gencrator
to any stage-—cither permanently or by prob-

The outstanding fact

in fallowing through the stages yon

ing, (b Two Tong, dexible cords, one red,
the other black. eaclh having sharp, pointed
probes and an Insa A pin-jack plog e
Two ourput le one pedl awd the other
black, ench having iusulated p ek plugs,
() Pwoe universal «lips with special spring

clasps to fit on any prole point or pin-jack

pligg. ‘T'h clips allow quick connection to
the chax o ciap of sereen-grid type tnbes,
And tev two aniversal socket prong connee-
tors which it any lead mentioned above amd
ship onto any e prong. With the latter
fonr aecessories, the strnal generator or the

multimeter way  be connected to any
eiectrode in the chassis,

2. The Signal Generator. ‘L'hisx upit hax two
rances which are controlled by the P e,
eoswitel, The LIS range tunes from 100

tube

to 270 keo: itk secotol harmonic exteomds the
froequeney ranse to e keo The broadeasy
range juelndes 540 to 1600 keo  DBelow the
main  tuning dial is the attennator which
feeds the GND oand MIN, jacks on the lefr.
When the oscillater cable 1< inserosd indoe

GNTL and MAL jacks 12 uncontrollpble
signal  ix obtained  whicl ix of particnlar
value for Insens<itive and ont of Tine recejvers,
The toggle on the right reansforms the modu-
Lt signal  generator too an onnuedulates
states At unmodulated oscillator s neces
sary to calibrate the I ewerator by beat-
ing with a hroads I feal 1o the inpt
of 2 sensitive 1w 1'=nally an nnmodhi-
Inted siznal is necessary 1o et o xqueal, The
ascitlator must be go designed that freqneney
shift from the vnmodulated to the meduls
&tate is negligiblos A nnmodualaed o
tor is extremely valualde in alizning o
at a clven LI value,  Por example, to aligh
an T.1° exactly at 175 ke, adjust the anmdu-
lated oscillator to heat witle a0 T keo Droad-
cast exaetly between the fwo squeals, With-
out disturhinze the escillator, pr 1 to align
the L1°0 system, wsing as an indicator a mil
linmmeter in the plate civcnic of the second-
detector, An unmodulatel aseillator s M

cluable in cheching nonlulation ham,e The
final s~witech on the <ignal generator s the
CFF-ON tocele: it i< protected by oan ON
spring whicn pr s elosing the carrying
care when the oscillator is mirned on,

3. The Battery Container. In {lu- conter is

the hattery container vhaving
calibration curve comented to topy Doth
the oxcillador amd bharteries toxed in
their own, specinl alloy. shielding hoex.

4. The Multimeter.
timeter incor)

the oscillator

Oon the right ig the mul-
aling o nlti-range DU, volt-
meter, Dot millimmmeter, VU, voltmeter, AC,
millinmmeter, olimmeter, aml oot meter.
The basxic jnstrument is an O to 300 wicro-

RADIO-CRAFT

ampere, jewel-bearing, 1.C. moving-coil meter
by means of a full-wave copper-oxide rectifier
it is converted to an A, deviee,  In elther
enase the meter is so “loaded” that it is basic.
ally a T-omm, A&S or 1LC, seale, By means
of a set of pmltipllers, the voltage ranges are
0—15, O0—130, and 0—750 V, The lower
toggle switeh is the DO, to A, change-over,
Any range is selected by means of the main
selector switeh,  The olimtueter is a2 D—1500
and 0— 1.5 meg, deviee,  The instreinment is
8o designated that the Jower range is casily
read up to 1,000 ohims and down to 1 obhm!
The  high-range  ohpoweter  reads  distinetly
from 1.000- v ]-meg. aud then in terms of
20 00 75-, 1.0, apd 1.5 megehms, on the
left ix the zero-adjustient knob, The five
renaining positions an the main selector pre-
vide B—tot, 015 0-—1,5 b’ ma. and
0— 150 and —15 A0, ma. measurrments, To
the right of the meter ave the output
The red lead wire inserted in 4 chassis™ s
a fixed connectivn. The black Tead pliugs inte
the -7 jack for hO, volts, amperes, aml re-

sistance measineements. 1t s plugged into
the second-from-the-top Jack for At volts
and  cwrrent measurements and  the upper
Jjack for ontput measuremcents, which are in
this instrument kigh. woedipm, and low, AN
v, and low-range ohun remlings are im-
printed hlaek on the meter sealec ME AU
seples are red, The olimmeter veadings are

followed by mad zeros which must he ineluded
in the readings when nsing the high ohmmeter
range,

This “perpetnal” tester has many tields of
application.  In additien to its applieation in
the fundamental  stage-hy-stage  elimination
method it may he used to:

Gr) Test tubes. The sigual generator is
connected to the reeei inpnt and the out-
put meter to the pl or voice coil

the recriy to thout
ul genevator until

of the recelver,  Adjust
12000 ke, and tune the sic
manitm deflection is obtalned, Adjust the
signal  generator sttenuwtor or the  ourput
e too give an oontpuat reading abont mid-
le.  In the instanee of ANVAS Teceivers,
adjust the si 1 ogenerator to well below the

Cthreshold™  sensitivity,  CThe point whoere
incveased recelver input canses little ontput
rise,) K we the reeeiver tubws for new
tulns know to be in good eowdition, A

marked vise in output indicates the nead of a
ew fuhe, AV, tubes may e selected with
thix sot-up. Remove the ol V00 tube, Set
the nal generalor fto 1 imum ountput aml
nsert an AN, tube o give minimum reduces
tior in ontpute CTest for threshold aetion,
Gitssy tnbes in thiz set will <how up with
creeplng of the output indicalion,
(h Align R oseillator aud AT, cirenits.
() Nentraliz
(v Make peintsto-point resistance trouble
shooting test= by uxing the ghmmepn sectioh,
(> Make
shooting te
1) Longhly estimate sensitivity amd selees
tivity of receivers,
Check for
A

sets,

point-tn-point  voltage  trouble

<

g shorted turng,  17sing the
millimmmeter and o suitable shunt, an

0- -5 AL meter may bhe coustrueted whivh if
inserted into the priarey eivenin of the power
transformers will indieate shoried tens,

(o Determine eapacity, through the use af
the AC, millimmerer,

(i) Byuip a test laberatory. sinee the hasie
instrument< may e used in special laboratory
testing cirenits,

Gy Build up a selective analyzer. ‘The de-
tils of <uch a sy<tem are clearly indicated
in e 200 By oinscerting tlo- opolti-mener leads
to any two tip Jucls. the eable and dapter
into the vreceiver amd the tabe in the seleetive
analyvzer, any voltaze hetween any  twe elee-
trodes in the recciver may beomeasaesd, 1n-
serting the multimerer eads into the twin tip
Faeks current in that lead i< ancirsured,
meving the tube and twrning off the power
switely of the receiver, the point-tospoint res
sistance from the tube sockets may be npea-
<ured.

te-

lio  manufacttrers  have  standardized
fine the prones ol 4= 5., G-,
~. s shown In Talde 10 the
clectrode connections are made to prongs 1,
Cotes, to e crop eapr, This fable should
e used with (e sclective analyzer antil the
gystem becomes seented natuare,

This selective analyzer may be usad to test
tubes by the grid shift method,
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TABLE |

Base Connections of Vacuum Tubes

The following table shows the type of hase
and the Lase cohnections of a selectol list of
receiving tubes.  The following symbols are
us~ed to indicate the copnections:

H—leater. F—Filument. K-—Cuthode,
G—Grid, P—DPlate.  b—Diode Plate,

When more thau one grid is brought out to
terminnls the noration G, . €lC. Ix used,
4 s the grid nearest the catliode or filiment
amd the numbering runs consecutively townrd
the plate, When the tube ix a double struyee
tire suclh as a donble triode, the symbols o8
Pr. ete, are used (o indicate which clements
work together,  In the ease of disde rect itiers,
the symbols Koo Pog.octe, are used, 1n the
cise of co-planar or twin grids, the notation
Laoand G i3 used.

AUTO RADIO

(Continued from page 341)

and guide pin on the socket and the plug.
I'rom the drawing yon will see that this
guiding slat and pin is always located be-
tween terminals 6 and 7. Keep this in mind
when making connections to either the sockot
or the plug. The information given in Fig, 9
should make the connecting of the plug wires,
and also the connecting of the chassis socket
wires, eaxy to understand,  On this drawing
all the terminals are numlered and all the
wires coming to the terminals are specitied
with a eolor code,

Referring to Fig, 3, you will find a general
Eiyont of the whole radio set mounted into
the chassis hox, ‘The chassis is stipped over
the ¢ locating pins, ene of which is
shown in one corner of the hox. The chassis
box packing, part No. 8 (Fig. 1000 made of
soft rubber, is put on top of the box and the

1x¥0x

i<

- . - T = Dbox itsell is clused by usine the chassis hox
{ Pin Number cover, part No. & (Fig. T0R). When tighten-
Type |Top o Ing down the chassis box” cover, the tube
Number|/Cap , ¥ shiclds will compress. holding thie whele c¢has-
o __l 1 2 3 4! 8 6 7 sis with pares tightly In the box. On this
0 3 ~ n B deawing, Fie, 3 the tube  ¢ushion rubber
s |l I 5 %. f b IO IR I rings, part No. 2 (Fig. 11A | are also shown
Pl [ mounted over the tubes within  the tube
[ I . a || co shlclds.  These rings will prevent the tubes
EroLE ] from rattling and coming loose in their sock-
%, Jl {‘ 00 || oa ets. By using such an assembly in the chassis
e |r | - hox. the chassis will be securely mounted in
Gs [P {1 |F [ K ) ) the hox and prevented from shifring either
Ge 1’ F I K . horizontally or vertically ; amd by removing
; U N £ O I N O the chassis box cover, the chassic can be tuken
G LI IR G out of the box withont going under the car
('J.” I;r'-' i : Pr | Gm to remove any serews which might hold the
G | P |F | ¥ o chassis in positlon.  The chassis hox cover
G e || K | with packing will make the whole luyout dust
G r F I - and water proof,
G P H 'l] K When making the chassis hox cover you
z:-‘ :: :' }'f K [Gs wll he guided by the drawing for part No. 3
d P P ll’ 20 20 (i 1010 2 the cover consists of No. 16
Ga P P F - : I(Jil'.:_‘l sheet steel, cadmivm plated or
¢ P |F [F | Gs emnneled. Fhie twelve holes for the serows
G I 1" l iy are conntersunk on ane side to provide o seat
(] P H 1K for the 2otlat head serews, In Pig 3 yon
(i l }: H [ER PN . will also see the junction box moeunted fo fhe
G P “ “ k (-lll:lssils lm'x .‘!lllil The «nhlro \I\-irn-s ;-;mnn;vtml tl\v
» . the chiassis by means of the cahle plag.
}: ;J :' l\. . ! packing, part No. 11 (Fig. 11D is used with
P I iH | K |G the junction hox ; anzain assurine a tight. hust,
Ponon | K (i and damp proof seat.  The nssembling of the |
}, ” , “ }\, G oscillator and LI, cails can also e seen in
P ¥ r S [ es Flg. 3. as well as the loeation of the input
rlr | G| 0 ' transformer, which is wmounted on the ehassis
P I FolGa] o by means of two N self-tapping serews. The
P K la; flexible condenser adinsting cable is bhroweht
L L O U ST througzlt the Lox and fastened to the hox by
| :, II'I If.l Wl the tichtening vut furnished with the remote
P v 1 I contrel unir,  The  flexitde  shaft cable
Pr:| H THIEARR l)rolu-_;ht :|l’l!|lllll] lllw (-uudlonsvr wheel ;.:rool\-.-
P " H Iv D . 21 astened fto the condenser wheel by the
" K .. Serew on the wheel jtselt,  ‘I'he asseinbly of
PR G the condenser wheel with the tnning con-
{, “ ” k ::; & denser ix <hown in Fle 12, The condenser
p THETRE i might not be provided with the two holes
Pl Fa-in, apart as shown and <hould then he
rln|mu|x|.. . drilledd to the dlimensions <hown, These two
PrtH K] .. holes are reguired to juin the condenser
l: l! H | K [Gs spring amd spring enp with tuning conedens.
}_ :-I }-I K i o ers. One cnd of the spring is slipped thirongh
g I tH Tl KX | Gy . the slot ou the spring enp aml the cup is then
Pl n K |G brought over the comdenser shart and knab.
Prz| 11 P | K amd the two tingers on the cup arve slipped
1 I i .. throuwzh the two 14-in. lioles amd bent over
¢ | ForE L on the inside of the tnning condenser; thus
}: } } Da f:'lr'll-llin;.'I lII!ﬂ”sprin-_: tu.lh'ul- n-nnrlll-nstl-r. The
e other end o 1 =Spring i= then placed on one
{: “ ;: }: n tinger of the condenser wheel, the Spring now
| L £ I 0 ) T (N being wound to cume within these fincors on
r O [ K | s the wheel, and then the wheel is slipped on
|: K (ia condenser shaft.  Turning the wheel in the
:, | ” Illl }: 2: right hand direction will tighten the spring,
Pl |{H|K |Gy The set serews on the wheel ean now e
K ||t fizhtened on the shaft aud the spring will
b " |l K |G have the fendeney to hold the condenser in
Pl H . . an open position.  In this open poxition. the
}: “ ” ll\ . flexible <haft tlehteninge W should point
Pr F el S up‘wunl to make it easily accessible for tight-
3 ) ening purposes,
{: ” ” |}: 2: Cin Part No, 3 (Fig. 1) shows the motor-
PIH|H|K|{D|D generator hnx and eover,  This bhox can be
1: I H K [Gaf .. used also when it is desired to mount the
}. ” ” {: Ggi a moter-generator in the rear of the car floor.
TR REN l)l 62 The dimensions shown on this drawing will
p | F J I l A fit one commercial make of motor-generator,
I’ Hn . On one side of the box you will see a T/16-in.
Koo [Poi [ H | U | Pos Kns dinmeter hole provided for a rubber grommet
I N N and serving as a lead-in hole for the motor-
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of Servicing facts
and Short-cuts [

Here’s a new free booklet every ser-
vice man will find invaluable! Con-
tains practical information and servic-
ing tips that service men all over the
country have sent to us. Shows how
to solve many tough problems . . .
saves you time and money!

Mail the coupon today and get your
copy. We'll also put your name on
the mailing list for Sylvania’s free
monthly Service Bulletin. It gives
additional service tips each month . . .
and tells how you can earn free tubes
for your own suggestions!

HYGRADE SYLVANIA
CORPORATION
R

FACTORIES MAKERS OF

Emporium, Pa. Syl ia Tub
¥lvania Tubes

St. Marys, Pa. Hygrade Lamps

Salem, Mass.
Clifton, N. J. Electronic Devices

WL DO OuR PART

po =

THE SET-TESTED RADIO TUBE

It

i

! Hygrade Sylvania Corporation

| 500 Fifth Avenue, New York, N. Y,

| Please send me your free hooklet “Service

| ]IIx‘nts" and your free monthly Service Lul-
etin,

=
—

NAME vttt
| Name of Firm.
| Address .

City

—— ———y ———at —




MILES Announces the latest
SOCKET MIKE

(Patent Tending)
In All the World There’s No Mike Like This!

MILES SOCKET MIKE (palents pending) will operate
with—(1) Ay Standarl Radio Recehier; (2) Any Stand-
aid Power Amplilicr with Ballt-ln Spenker.
MILES SOCKET MIKE AND SOCKET AMPLIFIER
plug diiedtly inte amy 110 wlt ALC lighting circuit
MILES SOCKET MIKE and RADID RECEIVER nr
AMPLIFIER are wperated i~ twoe acparate units, They
1 ol 1 notion at widely separate points withio
shllug Yo to speak from the botteal
or fruid reom 1o roem without the

»
ol wires.
Contart between MIKE and AMPLIFIER or RATMO
HECEIVER [+ autmatically estaldished when you plug
them in at yuur regular service outlets,

Installatlon is virtually INSTANTANEOUS. WNo wlring:
No teraporary lines; No time lost; No nistakes: No in-
atallatlon eosts; No additional equipmeat needed,
Details on Request Dept. RC

MILES SOCKET MIKE CO.
244 West 23rd Street New York, N, Y_

THE NEW

SHALLCROSS

A.C. UTILITY METER
No. 689

CAPACITY

1.0005 Mfd. to 10 WMfd.

) | INDUCTANCE
&

.5 Henrys to 10,000
Henrys

RESISTANCE

25 ohms to 5 megohms,
A.C. voitage ranges
0-10-125-500-1000

1000 ohms per veolt.

This instrument is very casy to build.  The
impurtant  qarts reuirol e a T-milllmuene
AU ( rotype) meter amd the SHALL-
CROSS Resistor Kit No. 683 with meter scale
Sepd fe in stamps for Bulletin 685-F
describing this uscful test instrument.

JHALLCROSS MFG. COMPANY

Electrical Meavuring lnstimenis.
wned Accraale Resislarl

700 wWAC DADE BOULIVARD

COLLINGDALE, PA.

An opportunity for
RADIO MEN 1o en-
large their scope of
training.

Whetlier elementary tadlo prin-
(lnles ar alvan subjectz, soand appll-
cations lical radio englneering.
KA preftared to give you
the Instiuction you need.

RESIDENT SCHOOLS NEW YORK AND CHICAGO

with modern standard equlpnent

EXTENSION COURSES FOR HOME STUDY
under convenient  *no olligation® plan.
Ilustraled Catalug on Request

RCA INSTITUTES, INC.
Dept. RT-12

=5 Varick Street, New York
1154 Merchandise Mart, Chicago
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| generator cable. The cable coming from the
| radio sct can bhe brought throngh this grome
met hole and conneetions made to the motar-
generator inside of the hox. Four screws are
shown with this box over which the motor-
generator can be slipped and tightened down
with washers and nuts, The cable shicld can
also be grounded to one of these screws.
This hox. of course, ix only a proposed desixn
and whitever motor-generator or U137 voltage
I supply pou might use. the Jdimensions of the

box will have to e changed to suit. In many
| instances the muotor-generntor can he placed
belind the pear seat o in the tool box, thus
eliminating the motor-generator hox entirely.
The packing strips, parts 9 and 10 (Fig, 141
can he glued to the motor-generatinr hox cover,
Centinue this article in the subsequent is-
gue of Ranio-Cuarr, in which the eivenit em-
ployed in the instriment is given equally de-
tuiled consideration.  Part 11 also includes a
cinplete List of Darts.

®
BEGINNER'S SET

cContingcd fram page G453
tuning dials track o that the same setting s
shown on both for any station. Tune in a
Ligh-trequency station vone at about 220 to
250 meters.— Editorr. You will tfiml that 1y
varying C3 you ecan shift the position of hest
response on the  oscillitor dial over a very
witde Fange s adjust it ountil the veadings on
hoth dials are the same,  Then tone inoa sta-
tion at the other ewd of the dial and adjust
C4 which wilt also shift the rveading,
(Rtrictly, the imtuetance of 1.3 should be
considerably less than that of L2 for perfect
tracking, but n close encigh appreach may
he had to demonstrate the theory with the
two colls availableo

The Mixing Circuit

The general statement of superheteradyne
theory given in the beginners article in the
September frsue of Rapro-CrarT, an jruge 14640,
sounds and is very simple, but there are mamy
special problems involved in the reductiom of
this theery to moothly uperating actual =et
and one of the chief of these has always Leen
the mixing cireuit s or, as it used o he called,
the tirst-detector,

In the earlier superheterodynes it was just

that : the incoming 1. was fed threugh i
| eetilar detector civenit and changed jnte an
| adio frequeney which was then modulared

anto the loea illator fregueney and changed

into intermediate  feogueney, The compling
between the L, and oscillagor cirenits was
| either by coils—indinetive s or by comdensers

capacitative,  Doth of these methods are
open o several abjections: tir<t, 1he coupling
vuries greatly with the Dvequeney also, the
et that rather close conpling is resquired
makes the oscillator circuit “pull in™ 1o the
frequency of the other cirenit rather than
operation at its own tuned frequency whicl,
of eonrse, causes the circnit to fail to oper-
ite.

Circuits of this type were the Dhest that
condd e had in those days. When the sereen
wrid tnbe came alonz. the extra wrid was im-
mediately put to woerk to act ax a con ling
device in plice of the coils and condensers,
One of the favorite cirenits with such tihes
to use the sereen-grid as the oscillator

wis
plate while the regular plate was used in the
normal manner.  The only ohjection toe this

wus that the control-grid had to e u=ed both
for an oscillator grid and an RUF, grid which
«till caused trouble fram “pulling in”

The 1A6

The nest step wias. naturaily, to develsp
a tube designed purpoesely  for such service,
and the 1A6 Is the abswer. A reference 1o
the cirenit dingram. Fiz A0 will show the
censtruction of the tnbe wehematieally. There
are, as will be » a tlament, tive grids
and a plate,  The first grid ix the oscillator

control-grid, the second sxrid functions as an
wrids
antl

oseillatar plate. The third and 1ifth
are connected togerher inside the tule
are serecn-grids, The fourth grid is the
cont tol-grid for the regular plate. Tin
will be seen that there are fwo separate wrids
for the cuntrol of 1T and oseillator aml
| that they are separated electrically by one
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tion of the screen-grid, which is grounded,
ax far as I, is concerned, through con-
dens

Fherefore, the only connection, electrically,
between the oscillator and the R.F, sections
is that the cleetron stream from the filnnent
to the plate must flow through both the RS
and oscillator coptrol-grids and is thercfore
controlled  1or modulated) by both gvids,
which eauses the mixing action  without
coupling the cireuits so closely that they pull
together,

I'he bhase conncections of this tube
in Fig, 2L

are shown

Hints

The circuit ix so simple that there is no
reason why it should not work “right off the
bat.”  llowever, the cirenlt is somewhat moce
complicated than a stralEht W Jolr and hax
a number of adjustments which ave dependent
one on the other and while a powerful signal
will come through in spite of considerable
misndjusiment, it you live in a neighborh
where powerful stations are searee it way be
a little difficult to get into adjustment. and a
number of ways of checking the circuit will
e given helow,

The first likely point of trouble s the
crystal detector which may be on an inzens~i
live spot. Moviugs the wire about on the
of the crystal will vesalt in ser
clicking noeises in the  plhones— which
Lhetter e used for the original adjustm
The contact between the ery=tal and the w
must e ax light as possible, B is open.
there will be a lnzzing noise in the phones,

If you simply can’t bring in a siznal, it
might be well to disconnect the intermedinge
transtormer and put in its place temporarily
an untuned  1GF. transtormer. Short the
plates of the oscillator tuning condenser and
you will have an ordinary 1.1 civenit tuned
by C2: which you may use for ndjusting the
detector,
dillator may be checked by attaching
a xhort o of wire to the point marked
X7 on the d ratn and connecting the other
end of this w to the antemua post of your
broadeast receiver, 1 the eseillator is func-
tiening, youn  will hear a whistle in  the
speaker of the hroadeast set when the oxcilla-
tar i tuned past the station being received.

A millinmmeter, it available, may be plae
in the B plus” line leading to the ancill
It it is functienime, shorting oot the plates
of the oxcillator tuning com will cause
2 change in the veading of this meter,

had
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Parts List
taner for 30

One S-cdreuit Saa0 nf. condenser,
13, L4l Lo

One Zecirenit tuner for 330 mnf. candenser,
1.1, L2

Twa 300 mmf, tuning condensers, €204

One 85 mhy. RO choke, LN

one 170 ke, LI transformer. LG, 1LT10

Tawn 250 mmf, wica comdensers, G100 406

Oone 500 mmf, mica condenser, G0

Oone 3 to At mmf. mica variable frimmings
cundenser, Co g

Oue 200 to
denser, U4

H
W miea variable trimming con

e dauble Jd-mf. paper condenser, 2000V
U7, U8y

Ue ~ingle J1emf, paper condenser, 208 V..
C11;

.
S omf. 5 V. electrolytic condenser, 7127

U 000 ghm, 3-watt resistorg RS

One 50,000 ohim, swatt resistor, R23

One 130 ohm, 1z-watt resistor, R3$:

One 500 ohm  volume control with switeh
attached, RE:

One Rotorit eryvstal detector;

Ume 1y pe B35 tube, VI

{me
tme

type LAG tube, N
4-prong wafer =socket for power plug ;

PLATE R.F. CONTROL-GRID N2 4

OSCILLATOR osé?)t}"[‘ll‘gf
PLATE -GRID -
Nig R [ O )
o o,
GRIDS O Cwy
N2.3§5 /O sg%fsg_
- 1l
Co'D matE %ﬁ) NE3LS
(;umz:p FiLament "8
Fig. 2

Details of the type 1A6 tube.

for DECEMBER, 1933



One Hi-prong wafer socket for V1

One G-pronyg wafer socket for V@

Une open circuit jack with insulating bush-
ing, 0

One Ant.-tird. binding post strip;

one power plug and 4-wire cable;

one Reachargit 2 V. storage cell;

'hree 45 V. I’ batteries ;

Twa aluminum panels, 4 x 7 x 1/16-In, ;

Two aluminnm sub-panels, 4 x 8% x 1/16-in. ;

one hakelite detector mounting, 1% x % x
% -in. or 3/1¢-in.

SCHOOLBOYS' SET

(Continued from page 343)

Perhaps the tirst thing to study, if you in-
tend to miake this set, is the wiring diagram
shown in Fig, 1.

The set's main point is the tnbe which
shauld be a type 30, This tube draws very
Httle enrrent from the plate battery and only
LOG-amp. from the 2V, storage eell.

Tuning is done with a hememade eoil, all
the dimensions of which are given in Fig. 2
Windling this «ofl is very ecasy if you will fol-
low the instructions given in the dingram,
ancharing each end of the winding securely
and leaving plenty of spare wire for the can-
nections and for the twisted taps, Renment-
Ler to bare the ends of the tap wires and
take care not to c¢ut or break the loops ax
this would prevent the set from operating,

Coneerning the taps; there are two clips
making contact with them and you will find
that the smallest size *'test clips” are fine for
this purpose.

What, you may ask, is the object of these
coil taps? They play an important part in
the sot's performaice. The upper clip shown
in Fig., 1 is used for varying the selectivity
of the tuning circuit by varying the extent to

which the aerinl is coupled to the coil. ‘The
loewer this elip is placed on the coil, the
sharper will become the tuning,  However, if
this is e¢arried tao far, the volume of the
music will be reduced,
The Aerial Condenser
You will note, that a further control of

the selectivity may be secured by adjusting
the semi-varianble condenser which i§ conpect-
ed Intween the aerial lead and the clip just
mentioned.,

Now for the sccond elip:—You will find
this very usefitl becauxe it cnables you to
change the amount of wire across the tuning
condenser.  This will permit you ta tune
stations either on high wavelengths or below
the usual broadciast wavelengths,

Detector Action

The detectar tube follows the tuning coll
and comndenser,  "his tube converts the osefl-
Liting radio waves into vomne-way™ pulsations
which ean effeet the phones.

We will not hother with this process just
now, hut remember that in the plate circuit
of the tube there ig still radio frequency cur-
rent flowipy, and we make use of this to in-
¢rease the strength of the music.  This radio
frequency current is passed back from the
“plate” to the Cgrid” of the tube, by o provess
known as regeneration,

"Fhis rogeneration ix a very important part
of the set. Without i1, you wauld not be able

=\ &

F
\ Fal -
Tuae } B
—— L -_,l i

500 MMF.-"

“STATOR.

Fig. 3
A suggested arrangement of the parts.
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to hear the small stations, so take care to
make up the small revolving coll mounted on
the rod within the larger coil] very carefully.
It 1s this coil that emables the radio fre-
quency current flowing through it to be fed
back into the tuning coil

The regeneration coil (rotating coil) which
fs fulty illustrated in Fig. 2, is arranged to
swing inside the tunimg coll, at one end, as

shown. The degree of feedhack or the re-
generation s controlled by the position of
this swinging coil.  You will soon find the

position that gives the maximum effect, for
at one point the set will produce a squeal.
showinyg that the tube is oscillating.

This oscillating or squealing point is of no
use and the objeet is to rednee the regencra-
tiun by slightly swinging back the coil until
the sqireal stops,  The most sensitive position
of the regencration codl is just beyond the
oscillation paint,

1laving made up the coil, you should stuidy
the diagrams shown in Figs., 1 and 3, to sce
how the parts are fitted into the cigar bux.
When they have been mounted, you can then
umdertake the very simple task of wiring the
parts together. Tighten the screws very se-
curely  after twisting  the wire under the
serew head, and it §s best to mark each wire
an the dingram with a colored pencfl as soon
as it ix inserted so that you will be sure to
include all the wires.

Operating the Set

When the wires bave all been tightly fas-
tened in place, you ean eounect the bhatteries,
The positive terminals in Fig. 1 marked
“pus™ are often red, while the negative ter-
minals are sometime iudicated with a black
color,

The set will work very well on an indoor
acrial wire of about 40 ft. but stronger six-
nitls will be heard if a longer outdoor aerial
Is uxed,

Thix information ix reprinted, with changes
to jncorporate Amerlean parts, from an arti-
cle in AMAPENR WIRELESS.

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
CIRCULATION, ETC,, REQUIRED BY THE ACT
OF MARCH 3, 1933,

Oof Hadio=craft, pubdished monthly a1 M1, Morric, 111,
lar Qetober 1, 1933,

State of New York )
County of New Yurk | g5

Before me, a Notary Tublle In and for the State
and  county  aforesald.  personally appeared Indng N
Manhehner, whe, having hecn duly sworn acconiing to
baw. deposes and says that he i3 e husiness manager
of the Radio-Craft and thar the foilowing is. to the
best of his kaowledge and bellef, a true statement of
the swnership. management  Gind i u daily paper, the
circdationy, ete., of the aforesaid publication for the
date slwn In the abwe caption, required by the Act
of Marchh 3.0 1833, embodied In section 337, 1"ostal
Law~ and Regulations, te wit;

. That the mnaes and addresses of the publisher,
elHtor,  managing Lnsiness  managees  are:
I*ubli-her, foniinental fons, Tne., 404 North
Weeley Mve, Mt, M Sdiror, Hupo Gernvhack,

" . New . N, Y. Manmaging Edbor,

mer, 4% 1'ark Place. New York, N. Y.;

Ttusiness Manager, Teving 8 Manheimer, 98 "ark 1"lace,

New York, N, Y.
T

wllior,  wml
"ubli

New

g = (1T owned by a rorporation,
be stated and alw  fm-
s and aalidresses of ~tocke
r holding one per rent or more of total
unt wf » If not awned by a corporatlon, the
es and addresses of the Imdividnal owners must he
pihven L0 ow by a firm, company, or other unin-

corporated  eonerrn,  ft: pame and  address, as well as
those  of  each indlvidual  membrer,  must be  given.)
continental Poblications, Ine., Iy North Wesler  Ave,,

nsback, % Park Mlace, New
fer, 98 Park Place, New

Mt Morris, 113 lug
York, N. Y.} L ¥
York, N. Y,

3. That the known homcdholders, morfgagees, aml
other cecuiity hiolders owning or hulding 1 per «em or
mare of total  amount  of bonds, mortgages, or other
stenritles are; (If there are none, <o state.)  None,

4, Thal the two paragraphs next aboie, ghing the
names of the owners, stockholders, and security holilers,
If any. conlain not only the st of stekholders aned
security  holders as they appear upon the bouks of the
company  but also, in eases wherts the  stckholder  or
serurity bolder appears upon the hook- of the company
a- trustee or In any other fidediary relution, the name
of Ihe person or corporation for whom such tastee |15
acting, ts given; also that the ~ald two patagraphs coh-
tain  statememls embraclng afflant™s full knowledge and
belief as to the eimumstances amd comlitions under
which  storkboliers  and  security holders whe do not
appear upon the books of the campuny s trastees, holl
stk and securities in g eapaelty other than that of a
bona fide owner; and this atfiant has no reason (0 heliove
that  aix  ather person, a2swlation, or cotporation has
any Interest direct or Indirect In the sald tock, bomls,
+r other secunities than as so stated by him,

1. ¥ MAINHEIMER.
Bu-fness Manager.

Sworn to_and subseribed bLefore me this 200 day of

OQctober, 1933,

MJMURICE COYNE,
Notary Public.

{My comml~clon expires Mar, 30, 1934.)
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O Perpetual Tester.
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PERPETUAL
TESTER No. 1177

HIS finer tester is built for a life-

time of service. It has every fea-
ture you need to diagnose and remedy
set troubles. Test tubes while operat-
ing in the set socket. Tests set circuits
and aligns runing condensers. Fulfills
every testing requirement in the home
ot in the shop. Contains a direct
reading Ohmmeter, Output meter,
A.C.-D.C. Voltmeter and Milliam-

meter. Meter is 3152” in size.

Precision Built

The single meter, when used as either an
A.C. or D.C. Voltmeter has 1000 ohms re-
sistance per volt. Voliage readings are
15-150-750. The D.C. milliampere read-
ings are 1.5-15-150. The A.C. milliampere
readings are 13-150. The direct reading
Ohmmeter, with the easy reading scale, has
red and black figures which make possible
accurate readings from 3 megohms down
to 1 chm. All readings are controlled by
a selector switch. Point to point continuity
tests are made with this part of the instru-
ment. The meter is also used for indicat-
ing output when set is connected with the
oscillator for aligning condensers and
measuring gain in tube values.

A switch on the oscillator permits its use
for generating either a stabilized modu-
lated or unmodulated signal of constant
level. Extremely accurate scale divisions
cover fractional frequencies on the indi-
vidually hand made chart from 110 two
1600 KC.

Your Jobber Gan Supply You

Net price to dealer in oak case $26.67

%

Triplett Electrical Instrument Co.
21 Main St.,

Bluffton, Ohio

Gentlemen:

Send me literature on Triplett No. 1177

Name

Street Address .




Midget Electrolytic
Replacements

ke
i 2 ot pesT

FOR POPULAR AC-DC
MIDGETS
CROSLEY

INTERNATIONAL I
CADET
GENERAL ELECTRIC
and many others
Same sizes as original units
Famous Tobe quality

Write for catalog E-1233 listing the
complete line of Tobe replacement
condensers.

TOBE DEUTSCHMANN
CORPORATION

Condenser Division

CANTON MASSACHUSETTS

Annpuncing
The New 1934
Improved
Prizewinner | 3 ]
AC-D.C. §
iver

$12.95
Complete with four coils
Verified Worldwide Reception
Combletely f Powered Tatest Type 77-43 and
3 Tnhes—15- 200 jeters
vision  for Headphones and
dlete Kit of Tminrosed rize winner parts, {denti
cal weth those v in Dullt-up  models,  nclusting
v hookup. wlie cablnet, dllal, 4 coil...$10.55
A cd.wilred. tested and encloed In beauntiful.
erackle tinls cabinet, liinged cover ready 1o plng
intu your line. .. ..., ..$12.95
it of RCA or -\nlurus {uhes tn watel - 3.75
Broadeast coll for vavaring from 200 to Soa wmtes. 0,90
220 V. AL or 1N, Adaptor.. ... ... vieeeas L75
Send ‘for full particulars
ALAN RADIO CORP.

83R CORTLANDT STREET NEW YORK CI1TY .

Speaker

HIGH FREOUENCY LOUD
SPEAKER

precision-bullt dynamie
coser audio band fron
1200 ueles. Speerally
nisl horn Incloded with unit,
twiferl  for wlde-range reproduc-
tiam C'an e used with large harn
or cone speakers and Glter listed

" List $25.00

Sneclal high and low-
Dhass  fliter with coupn-
lng  tran-former, for
amplilier sutput,  Cast
aluminum ecase and
coupling transformer,

List $25.00 |

Write Depnt.
RC-12 for Data

RACON ELECTRIC CO., Inc.

32 East 19th Street, New York, N. Y
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A 5-UNIT TESTER

(Continned from page 337)

The chart in Tig. 1, showx at a zlance the
Interconnected funetions of thix radlo tester,
A Irarsorval type meter serves as the “heart™
of the entire devlee,

The free reference point system in irself
constitutes a most valuable forward step in
te<t instrument  desizn, The  fundamental
principle invoived in thig system is the con-
nection of each clement of the tube to the
contact arm of an iodividual selector switch,
so thal each element of the tube can be
plicedt in its proper conneetion in the eirenit.
An individual socket is provided for the four,
five, six and seven prong tubes.  The socket
holes are numbered in aceordance with RM.A.
standard designalions. A four sockets have
their coreesponding numbered conliacts wired
together and hrought ount to convenirnt term-
inalg to which any ranges of the weter may
he applied for any desived measurceinents.

The large multi-peint rotary switch  con-
neetg the M.Cootube tester civenits to the four
molded =ockers for resix of all types of tulies
without exception, so that tubes may he tested
efther from radio tube sockets or with a
separate A power supply.  Referring  to
Iig, 2A, it will bhe s that each grid and
plate connection ix mude through an opening
tpush buttont switeh hetween a pair of pin
Jacks, wo that any ranmge of the meter may
he connected for tube test measurements in
any of the tale test civeults and the eurrents
of hoth plates of full wave reetifiers and duo-
dinde tubes may he measured.  An automatic
short test =aves time, and protection is given
to the meter by means of a ‘v oduty re-
sistor in the plute circuit. A : test is pro-
vided by juseriing a high resistance in the
circuit so that the gas current will cause a
clumee in the wrid vollage, readily ohbszervable
on the plate milliammetor,  Nowe of the luwier
tubes  incor e the funetions of (wo or

more tubes in a single envelope. Individual
testx of each combination of eclements can
be mivde,  In the caxe of the duo-dimde tubes,
such as the 53, a low voltage can be applied
to each diode In turn, and the resulting cur-
rent ean he compared  with  the minimum
ralnes =et by the tube manufacturers on these
particular tubes,

A simplitied schematic of the analyzer cir-
enft appears in Fig, 2\, 'Fhe push-button
switehes berween the pin jacks are normally
closeds The v.G-mt, condenser serves the pur-
nose of stabilizing the hix Il-"um stapges dur-
ing analysis.  All cireuits of the radio (ube
=ockets are  extended through the analyzer
cable to the four molded sockers and to con-
venient terminals to which any range of the
meter may be applied for current, potential
and resistance neasurements.

L0 l-amp, S300 ohm, DO, moeter,
all analytical potentials aml
IFig, 20,

tlexired  are
four-peint ro-

The single
wsed (o interproet
carrents, is shown schematically in
The specitic meter  functions
selected by a positive action,
ary switch the arms of which conneet tu
the meter. The 18 potentinl and  current
neasuring ranges inchide six ranges for the
measurentent of 1,0, potentials, 0—5; 25
120 200 1,250 six vanges for the
uu-usuu-nmnt of D, millinmperes, 1-—53; 25
Sy 1,250 and six ranges for
ment of AC. potentials, 0—5H;
..mJ- 1,250, All meter ranges
termm.uc at pin ks on the tester punel,
They are interpreted on a single evenly di
vided are on the meter.

-’)"I

As shown in Iig. 2¢, the use of n simgie
D’Arsonval meter scale is macde possible by a
pewly developed ALC, voltmeter cireuit. In
this circuit a full-wave instrument rectitier
is used in conjunction with the one ma.
movement of the [.C, meter to form a sensi-
tive A milliameter, bhut a departure is
made from the older circuits in the use of
citpacitor reactance in addition to the usual

[- SET ANALYZER
FREE REFERENCE POINT SYSTEM
ALL CURRENT, POTENTIAL AND
RESISTANCE MEASUREMENTS,
DOUBLE SETS OF PLAINLY MARKED
PIN JACKS - PUSH BUTTON
SWITCHES NORMALLY CLOSED,
4-PRONG ; 5-PRONG ; 6-PRONG AND
7-PRONG SOCKETS.
ANY ANALYTICAL TEST mav BE
MAOE DIRECTLY ON THE PaNEL
OF THE ANALYZER WITHOUT
REMOVING RAOIO CHASSIS
FROM CABINET

N J: S
ANALYZER PLUG , CABLE
AND ADAPTERS

I

-

EXTERNAL TESTS
ALL TESTS ORDINARILY
MADE THROUGH ANALYZER
PLUG ARE ALSO AVAIL-
ABLE AT THE DOUBLE
SETS OF PLAINLY
MARKED PIN JACKS.

AC-DC.
(UNIVERSAL) METER.
.001- AMP, = 300 OHM D C
0'ARSONVAL /4
MOVEMENT

TURE TESTER
FREE REFERENCE POINT SYSTEM
GRID BIAS SHIFT INDICATING

TRANSCONDUCTANCE,
GAS TEST, SHORT TEST
CATHOOE- HEATER LEAKAGE TEST
BOTH PLATES OF ALL RECTI(IFIER
TUBES,
TESTS FROM TUBE SOCKETS
oR

A C POWER. SUPPLY,
INDIVIDUAL TESTS OF TUuBES,
SUCH AS 55 1<

TUBE TEST
TRANSFORMER

I

CAPACITY TESTS
RANGES: —
0/0.125 /1.25 /12.5 MF
FILTEREOC DC POTENTIAL
QF 250 VOLTS FROM
TUBE TEST TRANSFORMER.
FOR CAPACITOR LEAKAGE

IFULL—WAVE RECTIFIER. ]

TESTS
EVENLY DIVIDED 5CALE

OSCILLATOR

ELEVEN FUNDAMENTAL FREQ-
UENCIES : 130, t72.5, 175.
177.5, 1BD, 262.5, 456, 472.5,
600, 1400 ANO 1875 KILOCYCLES.
11-POINT ROTARY SWITCH STRONG.
HARMONICS GENERATED ON THE
805 40- AND 20-METER. BANDS
FOR SHORT-WAVE RADIO
ADJUSTMENTS. OSCILLATOR
MAY BE OPERATED ON
EITHER, A C OR DC

POWER SUPPLY

1

FUSE PROTECTION FROM
SHORTED CONDENSERS.

OHMMETER
RANGES : —
©/1000 /10000 /100.000 OHMS
ADDITIONAL RANGE O/t MEG
AVAILABLE THROUGH USE OF
EXTERNAL 45 vOLT BATTERY
ZERO RESISTANCE INDICATED
BY FuLL SCALE DEFLECTION
OF METER.

Fig. 1

The versatility of the 5-unit tester is indicated in the above chart.
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multipliers for range separation. Referring |
to the diagram, this shows the meter, au
AC-D.C. ehangeover switeh, included as a
piart of the fonreposition rotary switeh, and
twe voltage ranges. Joint 12 is common
for both A.C. and D.C. Ioint 18 is the tirst
range and pofnt 1 s the second range. To
read a ILC. potential of a value less than
full seale on the first range, contacts 12 and
18 would be used and the switch would be
thrown to the right. 'The D.C. potential,
heing blocked out of the reetifier by eapacitor
17 would pass through the multiplier 3 and
throngh the meter. Similarly, a D.C. poten.
tiad ot the second range would, since it could
not pass capacitors 19 and 17, be farced to
take the path throngh muttipliers 2 and 3
and so on through the meter. 'U'bus, for H.C.
measurenients, the meter functions as a nom-
inal 1000 ohms-per-volt instroment and any
A0, potentlal applied to it would preduce uo
meter reading. To read an AC. potential,
the switch b, is thrown to the left 3 an applied
A.C. potentlal would then eause a eurrent to
pass through capacitor 17 and to e rectitied
by the full-wave rectifier, 13, 20, 16, 21,
before entertug the meter.  The value of the
capacitor 17 s so chosen that its reactance
at the frequency for which the instrument is
calibratedd, combined with the resistance of
the rectitier unit itself, constitutes the multi-
plicr for the tirst range and sinee the two
ave combined vectorially, the total Impedance |
of the eireult Is made up almast cntirely by
the eapacitor reictance.  Ienee the unaveid-
able changes In rectificr resistance with vary-
Ing magnitudes of current, become pegligible
In the calculation of the total impedanee
and an evenly divided meter scale is made
possible.

IFigure 2D shows the entire A.C1.C. valt-
meter and capacity meter circuits of the
tester. The LG, network is iu heavy lines
and the A.C. network of which the capacity
meter is a part, is shown in dotted lines. Due
to the even secale distribution of the new
A.C. cireuit used, the eapacity meter reduces
to g simple A.C. milliameter shunt, which is
thrown across the meter wlen the capacity
switch is closed.

Three ranges are provided by the olun-
meter, shown in IFig. 215, 0—1,000; 10.000;
100,000 ohms. The additional range 0--1
meg. 1s obtained by using an external 45-V,
battery., ‘I'be cireult shown is accurate and
simple, It is n combination of shunt and
serfes resistors  with  the uuknown resistor
inserted in serics with the network.

+
A COMPACT P.A. SYSTEM

(Ceatinued from paue 344)
greater power outpmnt than with similar tubes
af 638 V. dilament design, The use of only
one guidio dreiver transtormer and two resist.
auee coupled ALK, stages assures maxlmum
tickelity that compares favorably with class
A reproduction,  FPhe gilier system (composed

of two chokes ¢ 1, ¢ 2 and o 24 mf. elee-
trolytic condenser block C7, CX and Ui is

built upon the amplitier chassis proper for
the reason that it is useful, regardless of
what type of power supply 1s employed. The
plate and tiliment contheetions are hrought
out to a recessed 3 proig nale phye ML, Note
that all fHament connections should be made
with No. 12 wire, to avoid excessive voltage
drop.

110 V. A.C. Power Supply

The power transformer 1", possesses true
elss IDovoltage regulation and has the follew-
i speciliications; 350 Vo A TTO mils:
@n Vv, A, S oamps. s G0 VO AG,, Boamps,
A conventivnal ¢lass I chake ChoBo(200
ohms) §8 used i addition to (he other twn
hokes (Ch 1 and Ch 2 within the amplitier
chas<iy proper)  to absohitely  eliminme all
traces of A, rippleo The nectitied output
and lilament supply are braught out te a
o prong female socket P32, showu in Fig, 2a.

The Motor-Generator

No filter sy<tom is required with this gen-
erator as lons ax no radio tuner is used in
conjiunetion with this amplitier system, It
js important to cmploy at least No, 12 gauge
conductors between the storage hattery and |

RADIO-CRAFT
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PORTABLE PUBLIC ADDRESS EQUIPMENTS!

TYPE PG-62—A complete Portable Public
Address System, including the famous VELOC-
ITY MICROPHONE, a high grade Class B
20 watt amplifier, and two modern dynamic
loudspeakers—all selfcontained in one con-
veniefit carrying case. Operates on 110 volt
AC and is designed to faithfully reenforce
speech and music. Has provision for electric
phonograph input.

TYPE PG-63—A smaller and lighter design

including close

talking carbon microphone,

Class B 6 watt amplifier and dynamic loud-
!pnker—all self-contained in one convenient

carrying case.

IS

and has provision for

Operates on 110 volt AC and
designed 10 reenforce speech and music,
electric phonograph

input.

_

A full line of high quality sound reenforc.
ing equipment is available for permanent in-
stallations.

Write for descriptive [iterature.
ANYTHING IN SOUND REPRODUCTION

S—

Surveys and estimates furnished on request

and without obligation.

Photophone Division

RCA VICTOR COMPANY INC

“Radio io Headquarters”

CAMDEN, N. J.

O Watt 4 Stage P.A. Amplifier System

Operates ]rom chuue of 6 luh sruruge buttery or from 110 Vot A, C. or from both.

g Housed withln two rcaszes which
forining an easlly trunsported and woliisd

10 Watt Amplificr, 6 Volt Motor Genc alor

Phono Motor with 110 Volt A.C. Adaptation. 6 Volt ""P.A. Auditorium'"

| Coster Dynamic Speaker with i10 VoIt A.C. Field Exciter,

JMIXE
..'..

“INTERLOCK™ or NEST. one upon the other
' Includes a 4 Stage Class "B~
II(! Voit A.C. Power Pack. 6 Volt
wright De

Removable “INPUT

-FADER" Control Box, Phono-Pickup, Double Butten *‘Mike’' and stand.
Write for Attractive Low Prlces and Further Details

Excellent For All Microphone, Phono-Pickup
And Radie Tuner Amplification Apaplications.

Instantan¢ous Heater Ampiifier (idenl for ™
embloys L-226. 1,245, 1.2, Standard Model uses 1-f
r 7.5 ol
Fuld cuirent o a 2500 chm 110

alid=d with an output pusis wall
tranpfarmer. ele Furjaslies I
ult LG, Dynumie fipeaker
Asbare chol ssats sdiine or,
body wuu wire thig aupl

¢t

€ cusily

¥ 1 il i
warng dingramn furnished. LG volt ALC,

Call Syatems
2, 3.2

voler

tucycle,

COAST-10-COAST-RADIO-CORP.

12X K-WEST |71 STREET . NEW YOoRK.M.Y.

CONCOURSEK;
CONDENSERS
highest quality for lowest cost
Every Type of
Dry hlq-q-lrulvlu'
and Wax Paper
Condenser
All Capacities
and Voliages

To fill every Serviceman’s

requirements
Send in your request for our complete
descriptive catalogue

CONCOURSE
CONDENSERS

389-409 Wales Ave. N, Y. City

Try this FORMULA

\\thN yon design or build that new Set Analyzer,
Decade Hox, Bridge, Ohmimeter or High Resistance
Voltineter why not try um FORMULA:

G4A M

= Pwwit
«

When Q eauals QUALITY and A equals ACCURACY
MDD equals MODERN DESIGN and LC equals LOW
COST and LAST COST then PWWH icalways PRECE
S1ON WIRE WOUND RESISTORS.

RESISTANCE RANGE: .25 Ohm to 1 Megohm

TYPE “F*"

Normal  (tat-
e | Ware?

Maximum
Lengdh 17

Maxiwmnm
Dininetor
0,

TYPE"D”

Nucinal Rat-
ing bz Wait
Maximum
lenkth 3,
Maximum
Yiameter
iy
Length aof
eads 13
Fuarnizhed
with No. 18
Tinnedd
Copper
ads

Lenkth of

fonds 11,7
¥ ichaed
with No. 18
Tinned
Copper

Free Booklets a:td Price List
Precision Custom Bullt Wire Wound
Resistors, Mfg. by
PRECISION RESISTOR CO.

334 Badger Ave. Newark, N. J.
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STEWART-WARNER

FACTORY GO-OPERATION

FOR SERVICE MEN

Service meetings will be held all over the
couniry by special factory radio field engi.
neers. Complete diagram talk on new as
well as old Stewart-Warner circuits will show
you the easy way to service Stewart Warner
radio sets. Service manuals on all new Home
and Auto Sets will be given free,

For time and place of meeting, write
Service Department
STEWART-WARNER CORP.
1826 Diversey Parkway - - Chicago
DIAMOND TUBES
at BARGAIN PRICES

All mheq are L €. A, Llcensed and are Guaranteed for

Il Dealers and gervive men let as you how
)uu c.m Increase your profitz on tubes = Our 1ubws
will luprove the quality und tone of

Type |Price | Type Prlcc Type |P
2008 | a8 | 48 e
238 ] 23| | Sel o l
227 (.27 | 237 | .40 75
215 | .28 | 238 | 4s| 77
1PIA | 28 | 239 | s | % |
220 | 28| T4 | e | 39
2214 | 48 | 42 | .50 | 2s1 | 110
235 | A4S | 43| as| “s2 0
251 45| 44| .50 | 3 | A7
gl e | du | a7s| 3
230 | .50 | 49| 65| R9| 55| em7 | 8%
231 | .50 | 55| .50 | X090 | .45 2525| Le5
232 | .68 86 | 35| Voo | 45 245 | s
233 | .85 | 57 l .45 I 222 | .85

less than $3.00, Order from this
. factory. 207 deposit with all

No order accepted for
adv  All prices P, 0, B
orders.
Radio Tube Exchange of America
€0 Washlnolan St New York, N. Y,

A communication
professional receiver
deslgned for the amatear
short wave fan. T, R, W,
solector stage, instamtaneous
band  spread with new draw
colls. beterodyne oscillator for
c.w. Trecemnlon, autematic phone
Jack and electron conuled oscll-
later.  Image freqacneles  (re-
i ? peat spots) ellinlnated, unusual

sen~ltlvity anid selectivity from
1500 20,000 k.c. For those Hams and advanced short
waie Flll'lll\hnln \\lm ;rm-r !Iu b\-il ln ulmn wave,

PUSTAL RADIO GDRP l35K I.cherty SL. I
Please send me FREE dlagram, special oﬂ'er uml
circular on the INTERNATIONAL PROFESSIONAL, '

NAME..

type 9 tuhe
especlally

and
pre-

ADDRESS, ciiicatsnianrannianiietaiiaiias

_STATE. ...,

[eyTeeey

( l‘l’\

MAKE A LOUD SPEAKER SYSTEM
out of any Radio Set bhaving a phonograph cons
nection MODEL QRXF
conslsis of milerophone,
transformer, votunle controf
amd  battery  respitaile—all
cotipraitly  assanbiled in g
box with 13 ft. wf rerd for
cormentii Nl o nmslty
or tay. lint a reul microe
plione and transturmer com-
inetlim that gives real
resulls, Now reduced to
$7.50 List,
{ Stan lnrd
Diss )
UNIVERSAL
Microphone Co,, Ltd.

42% Warren Lane. tnglewood. Calll. U. 8. A.

A‘I’IDH

e W b

-
ﬂ_ﬂu'\"l JEVED 44 ApTos

$0000000000000500000040003000000000

SERVICE MEN: New! EX.

STAT 20-wart wire-wound re.

sistors. Same size as ordinary

3-watt resistors. Post card to-

day brings bulletin.

Tilton Manufacturing Co
17 East 26th Street, New York

000000040080 880000000b00b0db00000000000

avold harmful voltage drop. 'The high voltage
line Is fused by cmploying a 6 V. mazda pilot

lump. The ¢ V. Input and output connec-
tions are eongzhe ont to a 3 prong female
socket I'S 3 (itig. 2B).

Phono. Motor Assembly
The phono m tounit consists of a single
oT dual speed (33-1/3 and 78 ILELM,) phono

motor that draws only 1% amps! It is gov-
crnor  controlled  for  speed  regulation, A
single-pole  double-throw  switeh  Sw2  (Fig,

2¢) is employed to provide optional eperation
P

of the phono motor from cither the ¢ V.
storage battery or from  the phono motor
AU, power supply unlt,

An MO, step-down transformer 1"I'2, shown
in Fig. 2C, sapplics 13 V, A, at 3 amps, to
i copper oxide rectifler, CORL, which pros
duces 6 V. A.C, at load= up 1o 21 amps, A
Qummy load resistor (R12), 7152 olims, 6 W,
in conjunction with a 1300 mf,. 15 V, elie-

trolytic condenser, Clo, maintalns a constant
valtage output, and accordingly insures con-
stant spced of the phono motor, regardiess
of power line voltage fluctimiions, The out-
put (I"C8) of this device is conneetod to the
phono  moter  proper through  switeh  Sw,2
which i3 located on the phono wotor mount-
ing board (Fig. ), Another swltch Swl,
alzo lociated on this board, is used to com-
pletely  disconnect this phono moeter sapply
device from the 110 V, AU, power line.

Dynamic Speaker Exciter

The dynamie speaker field supply  unic
shown In I'ig. 2D is only employed when it is
deslred to operate the 6 V. DO dynamic
speaker from 110 V., A, Lines, It is ddentl-
al to the phono mutor enveent supply, diler.
fng only in that the rectiled wutput is
brought out to a fenmle wutlet P86 The
dynamie speaker ficld is connected to a con-
veotional  male plug, which in turn s
phageed into this socket (P'S60 whenever 110
V. AC, operatlon s deslred,

The Input “Mixer-Fader” Control Box

For satisfactory pevfarmanee, n phone or
“mike”  input  transforner should never be
contained within an amplificr, to avaid in-
duced hum or ripple pickup, For this all-
important reasen, the input transformers and
thefr vespeerive controls are housed In an
external metal ense, This eampletely shifelded
unft can be opernted at a distanee from the

amplifier, and can be removed from  the
speaker case in a “Jiffy.” Ly virtue of a
bracket arrnngement,  This deviee was come
pletely described in the November issie of

Rab1o-CRAFT on page 2N
referred. Briefly, it mukes possible the mix-
iy, Dlending, saper-imposition and  fading
(as well as individual vohime and tone cap-
of any ane of the following theee fnpot
phione  pickup s micraphone ;. pedio

. to which yan are

toner, Tt enables you to make spes =< aud
at the same time have a back g ml ot
muosic heing produced from records, Al the

connertions to this deviee are convenicntly
and quickly made on the rear panel.

Convenient Connection Socket
Arrangement

Tt will be observed that all the necessary
connections to power supply unies are made
to the male amd female plogs and
conveniently located on one of the amplitier
section sides. A short connection phig €1
(Fiz, €©) Dhaving a 5 prong female sacket ot
tln other, enibles you 1o adapt this gmpliier

sk s,

to cither 6 Vo Tue',, o TI0 V. A4, operadion,
FPar & V. operation, the female end of this
P ophre is inserted into PP 1 (Fig, Ay, and
the other end (male plugy is inserted into
| AN
For 110 V. A.C. use. thls male plug is

removed from PR D oand inserted instead into
BPX2 L that is o all there ds o it P'luy
I'S 4 is a recessed male plug (polavized aond
is used for the connection of the 6 V. supply
bronght to the unit by a female prdarized
plug.  Male plug I'S 3 s also recossal (none-
polarized) and provides 110 V. AU, power
line distribution, The female socket P87 s
connected Dy o shiclded eomluctor to 131* 1
(ridh and BP 2 (ground) input of the am-
plifier proper——it is into thig socket ('S 7)
the output of the remaote control input
box  ix plogged. Into I'S 5 female
there is inserted a male plug which

secket,

RADIO-CRAFT

carrirs the phono pickup leads to the input
mixer control box—obvlously the phono pick-
up should be connected to this socket ('S 8).
The three remaining female sockets om the
bottom, 'S 1, F8 2, IS i are for the speaker
connectinns  (voice coil or monltor leads).
it Is Impossible to plug the wrong plug into
any terminal other than the one for which
it i8 intended—mnking this system fool-proof,
in the hamls of any non-skilled operator!

Complete kits or facrery wired models of
this highly efficient 1.\, System are obtain-
able.  The authar will he pleased to answer
all inquiries relative to this system.

LIST OF PARTS

Amplifier

One Coast-to-Coast chassis,
x 214 ins, high:

One Remington claiss B input transformer, I'1 ¢

One Remington class 13 outpot transforner, 1°2

One Lynel % -moeg metallized 1 W, peslstor, 11

driled 12 x 414

One Lanch 5,000 ohm metallized 10W, ye-
sistor, 12

Two Iynch .l-meg. metallized 1 W, pegistors,
R3, RT;

Ome Lyneh 25,000 obm metallized 1W, re
sistor, R4

Three Bynelr Yg-meg, metalllzed 1W, pesist-
ors, R3, RS, R10;

One Lyneh 100 olim metalllzed 1W, re-
sistor, RG:

One  Lyneh 1,000 ohm metallized 1 W, res
sistor, Y

Une Lyl 005 ohm wire wound 5 W, ree
sisror, R10;

Two 3 omf, 353 V., clectrolytic condensers, O,
[

One 2omf, 300V, clectrolyfic condenser, °2

Two 02 mf, 500 V. tubnlar paper comdense: s,

U, O
One 1o mf, 75
Cpe teiple X mf,

C7, US, Oh g
One Aerovox

V. electrolytle condenser, i

SV, electrolytic condense,,
D06 mf, mica

condenser, Cl;

Two Remington filter chokes (500 ohm, 15
hy., 35 ma., Chl, Ch2;

Power Pack

One Remington power  transformer )-1570
V., Soma., for elass BB regnlation : SR U
doamps © T G3 V, 3 ampso, 1M1

One Remington filter choke (13 Ly, 2w
ohims, M maar, Chig

One 1 amp, fuse;

one Lynell 13 mez, metallized 1 W, pesistar,
k11 ;

e Coast-ro-Canst chasgis,  drilled, 414 x

12 x 215 jns. hizh,

Speaker Exciter

One Remingten power

ampe, 1, P

One 15400 mf,
LR N

e T1,

Chie

e Coast-to-Coast drilled chassis
x 214 ins. high;

One assortment of hecesspry hardware ;

transformer (13 vV, 5

electrolyric condensoer,

Phono. Motor Current Supply

tme Remington power  transformer (13 V.,
Soampso, U2

tme A mf, cleetrolytic comdenser, 15V,
C10

One T ahm 6 W, wireawound pesisior, 1012

One 200 nmp. capper oxide pectitier, COR

tme assurtment of necessary hardware ;

Additional Equipment

(e Const-te-Coast 6V, 10LEC, generntor ;

One t-to- t 6 V, phano mutor;

One 12 in, diimeter 6V, dynamic speaker

One dual specd phona pickup

(e Coast-to-Coast double button mivrophone
and srand:

One Coast-tu-Const inpmt “Mixer I'ader™ cone
trol hoxs

Two  Coast-to-Coast  special portable  inter-
locking enrrying cases;

Twa RN D6 tabes g

one e N tubee
One RGN,
One RiCA
ome assortment of extenslon cables, connect-

ing plugs and hardware,
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A VELOCITY "MIKE"

(Continued from page 329)

which is amplified by the pre-amplifier to such
an extent that it ean he used to furnish the
input to any standard power amplifier,

Due 10 its inherently simplicity, a velocity
microphone may he construeted quite readiiy
by the amatenr or home set builder, provided
suitahle material is at hand.

A veloeity microphone kit has been made
available fur this purpose, which can be as-
sembled by n novice in less than an hour.
This kit is illustrated in Pig. A, 11 consists
essentially of two permunent magnets, two
magnet retainers, two VI pole pieces, twa
bakcelite yokes, a corrugated aluminum alloy
ribbou having a thickness of .000GH-in. and
a width of 8/16-in., two rihbon clamps, fasten-
ing serews, soldering hugs and other hmrdwave,

Figure 1A and 13 shows a front view and a
gectional slde view of (he various parts after
they have been assembled. An enlarged view
of the ribhou assembly is shown in Fig, 1¢.

The methed of assembling this micrephone
is perfeetly straghiforward,  The first step is
to slide the two permanent magnets into the
magnet retainers, tmking care to mateh their
poles, N to N and N to 8, The magners
should be separated just far enough to allow
the 10-32 serews to puss between them.

One of the two T pole pieees is
placed within this assembly and is fastened
to one sjde of the magnets with twa Jo-52
gerews.  The other T pole pieee ix placed
on the other side and fastencd with the other
two 10-32 gerews,  The four serews shonld
not be tightoued before making sure that tle:
twoe magpets are as close together as the
thickness of the 10 serews will allow,

The next step Is to place one of the Imke.
lite yokes, with the hevelled edge down across
one eud of the =1 pole pieces, fastening it
with twe of the 4:36 serews, The other hake-
lite yoke Is similarly fastened at the other
end of the *"I" pole picces.

The four 10-32 serews are then loosened
and the (Wo permanent magnets are vemoved
by sliding them out, first however, making a
peneil mark on them, snothat they can be re-
aced in exactly the same pogition, This op-
1tion is recommoended beeause it makes the
assembly of the ribhon much easier.  1low-
ever, those who are expecially deft with their
fingers, can proceed  without removing the
mngnets,

The utmost eare shouid
handling the corrugated ribbom. This is the
henrt of the microphone amd  onee  jtis
stretehed beyond its elastie limit it becomes
worthless, ‘T'he ribkhon must tirst of all he
removed  from its cardboard holder and its
emds straightemsd out, Then the U7 pole
picee assemhly ix turned over so that the
bakelite yokes ave underneath  (facing  the
work hienehy,  One of the holes of the ribhon
should then be pliced very gently over the
center hole of one of the bakelite yokes, ‘I'he
paint of a peneii should he inserted throngh
it and the unused end of the riblum should be
tucked under, The peneil is removed and the
ribbon centered within the pale picces by slid-
ing it to the right or to the left. One of the
ribben ctamps is then placed over the end of
the rihbon ax shown in the side view of Fig.
1. 'This ix teued to the bakelite yoke with
one short 4=06 screw,

The loose end of the vibbon should then be
grasped and pnlled cery carefully nntil he
Lhole exaetly  ecorresponds with the  threaded
haole in the center of the bakelite yoke, { oa-

then

he exereised in

\I‘ T2 )

’@3@‘@.
A AMpoﬁ;ns‘ja

E

RE- _»
AMPLIFIER

-B-

.02-MF.
J T4

T2ORT3
¥

Fig. 3
A pre-amplifier for the ribbon mike.
der no ecireumgtapces should the ribhon be

strefehed heyond this peint.

Onee again. the polut of a peneil is in-
serted throngh the ribbon hole inte the hake-
lite yoke, the unnzed portion of the ribhon
heing tueked under. I order to make sure
that the ribhon is in the center of the space
letween the two T pole picees, it is neces.
ary to look through the asseibly ut o source
o Llight or at a picce of white paper.  The
1zht should pass hetween the ribbon edpes
and to the pole pieces. When properly han-
dled, the ribbon should bhe parallel with the
edges of the pole pleces. omee the ribbon s
centralized, 1he second ribban claimp should be
pit in place and secured the same way as the
first one.

T'he assembly 8 now turned over and a
suldering g is inserted over each of the two
short serews which were placed in the hake-
lite voke. ‘T'hese ure seenred with “acorn™
nts.  he two permanent magnets are re-
placed in their original positions «N to N and
N to N} and re-fastencd to the twoe magnet
retainers.  This completes the assembly and
the veloeity microphone is now  ready  for
texting,  he test for a short cirenis s made
hetween one soldering Iug and a pele picee,
nshig 110 V. with a lamp in series te bhurn
ont any high resistance short, If the test
sbows clear, the microphone is ready for use,
If not. the sbort cireuit must be located and
cleared,

Figure 25 shows the method of conneeting
the ribhop microphone to a pre-amplificr lo-
catedd several hundred feet away, and con-
shrneted  as an integral part of the power
amplifier.,  Two  conpling  transformers  arve
necessary,  When the pre-amplifier ix close

ti 1he microphone. the method shown in 1Mig.
218 is ewployed,
type

It will e noted that a dif-
ferent of coupting transformer must be
used.

shows the schematic diagram of
a two pre-omplilier suilable for use with
the ribbon microphone,  Either 30 type or
R4 fype tuhes may be used.

The enrves In Fig, 4 show the output tevel
and frequeney response of the velocity mic ro-
phane in camparison with three other ty
1t can readily he seen that the veloci

mi-
craphone lms a far better freqnencey response

thon any of the other types, The freguency
rexponse of the velocity microphone is devoid
of vesonance peaks its enrve is remark-
abdy flat ap to 1 eycles per second,
Therceafter it curves very gruduull) until it

0 T —TT T T
0 bty A CARBON MICROPHONE 1—
20 [—— H B = DYNAMIC MICROPHONE —
30 ; i — C = CONDENSER. MIC ROPHONE -
4 4o 1 4 D= VELOLITY Muceopums-
;l 50 - [ I_
0 so-fT#B =+ T
- 70 }- bl 7'.7_+ LC. — — -
) L/ LA > R
g & aa 701 1|
8 S ANEE
100 —.T—_. l,_. | -
110 +—] — —r
20—+ ] ;, 4

o | 2000 | 4000| 6000 | 8000 | 10000 | 12000 | 14000
1ooo 3000 5000 7000 9000 11000 13000

Fig. 2
Connections of the mlike to the pre-amplifier,
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Fig. 4
The superlor curve, D, of the ribbon mike.
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— building, testing
and repairing all kinds
of radio receivers!

IIE. three volumes of this library cover the entire

t ticld of building, repairing and *trouble-shoot-
Ing* on mudern radio receivers. The Library is
upsto-the=minute in every l’('ﬁpl(‘t awd is based on
the very latest developments in the design and
manufucture of «quipment.  The rapidly-rrowing
interest in short-wave and television reception is
thoronghly  covercd in a complete evetion  which
deals  with  the  construction of this type of
apparatus,

Radio
Construction
Library

INCLUDING SHORT-WAVE AND
TELEVISION RECEIVERS
AND AUTO RADIO

By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty. University Extension, Massachusetts
Department of Education

Threa Volumes—1087 Pages, 6x 9
605 |llustrations

VOLUME |: presents the fundamental principles of radlo
s0 clearly and ~imiply that anyone of average tralning
will be able to read, undersiand amd apply themn. It gives
actual working drawings and 1<« of malerials for e
construction of many lyplcal sets.

VOLUME 1t: Newly revized edltlon, fully discusses all of
the e¢lementary principles of rudio construction and repair.
An explanation of the necessary steps for “‘trouble-shout-
ing,” repalring. senleing and construeting  radlo  sels
stccessfully. ctheal data Is also glven on auts radlo,
midget aets, tadio-nofse meters, sutomatio voluwine, tone
amd  siatle eomtrol. ete. This volume includes complefe
instructions for the construetion and operation of short-
wave and televislon recelvers.

VOLUME 111: covers the essential principles underlying
the operatlon of sgeuum tubes in as non-technical a man-
ner ae iz con<dstem with accuracy. 1t discusses the eon-
struction. action. reactivation. testing and usc of vacuum
tubes; and an incceasing section 1s devoted tn remote control
of indusirial prwesse3; and preclsion measurements.

EXAMINE these bocks for 10 days FREE
This Lihrary is not only a thorough home-study course,
hat a hawsly means of reference for the more experienced
radio experimenter, tepair man, and radlo sghop-owner.
Tu these men, as well as to those whe desire to advanca
in the radio profession, this offer of a 1V days’ Free
Examlnaticn s made

Simply ¢tlip, fill In, and mail thls coupon

——y McGRAW-HILL s—
FREE EXAMINATION COUPON

McGRAW-HILL BOOK COMPANY, INC.,
330 W. 42nd St., New York,

Gentlemen:—
TION LIB all charges nremld I
Free Examinarion If saticfactory 0 will send $1. .0
tn 10 dass, amd £2.00 2 month until §7.50 has been I
paid.  If not wanted 1 will return the books.
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® APP]AY

—the technical data in the new Ham-
marlund Catalog '"34” and improve
your radio construction work,

For FREE COPY, write Dept. RC-12.
Ask alse for information on COMET
"PRO™ — the world’s most efficient
short-wave superheterodyne.

HAMMARLUND MFG. CO.
424 W. 33ed Streer
New York, N. Y.

Fov Betten Radio
ammariund

PRECISION

PRODUCTS

rmers
(4 do y/vfﬂ ano REBUILT

W

7 vear m-ord
facturing. rewinding an.

EMELE TON LAB
921 Parhview Avenue

| JOHNSON RADIO NEWS

will be sent free to anyone who will
state where he has seen this adver-

JOHNSON RADIO MFG. CO,

507 Tarrytown Rd. Pleasantville, N. Y,

~ ONSOUND

MAKE BIG PROFITS EQUIPMENT |

Buy from the World’s Largest Suppliers

Ueed, and Rebuilt Motion
1ment *unlhl\ and 1, I||ul-
n 1 0  a~ PACENT, AW -
« I'\hl HOXE. 12 10111 Ri'A l‘lln‘rol'llO\F
sthers wow ottered 1o our trade.

$. 0. 5. CORPORATION

Dept. RAC 1600 Broadway, New York, U, §. A,
XPORT: 120 Liberty St., New York
.\.- re UROROUND New  York, A1 Codes.

~ SERVICEMEN!

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EYERY RADIO USE

Write for our new 8-page Catalog folder free of charge

[} hll\l

"lc»..

—_
76 Wasnineton Street Brooklyn, N. ¥,

AUTOCRAT'S 1934
QUALITY RADIOS

AT REASONABLE PRICES
Model  00SL New  All-Wave Super 15540
METERS. No coils to (hange,  Far distanl sta-
Uon comne in with tremendou- solume and ease,
Other 1-5-6 Tahe Quality Rl 3
Irite for Cirenlar end Dealers Prices

AUTOCRAT RADIO CO.
3855 N. Hamilton Ave. Chicago, 11,

[6ET THE Bl RADIO CATALDG

THE RADiO SUPPLV WORLD IN 148 BIG PAGES

t ot for 192 Make your request for it on yaar
T~ q(l’\l(c Man's, School's, Experimenters or
arts letterheads,  Order from Ameriea‘s 1ivest
lt.ldlu House in Mnerica’s Mandiesl Shipping Polnt,

BURSTEIN-APPLEBEE CO.
Dept, A-2 1012 McGee St. KANSAS CITY, MD.

374

tisement. l

reaches its upper frequeney limit, Incident-
ally, the velocity microphone has a fregquency
range from 50 to 16.000 exeles por second-
an obvious hmpossibility in any microphone
depending upon a stretelhed dinghragm, While
it is irue that the velocity microphane lhas
an output (about —98 (db.) lower than that
of other types, <till, no more than two stiges
of amplification are necessary ta attain the
necossary soumd level,

In addition to its splendid  frequeney re-
sponse, there are many reasons why the attie
teur should constract and own a velocity mi-
crophione,  This =uperior instroment ean be
built up for less than the ¢ost of an ordinary
“mike," It impoessible for the velneity
micrephone to “pack.” and there cannot be
any “hiss" or “hackground noise,”™ The ve-
locity microphone is not sensitive to mechani-
cal vibrations and henee it does not require
iLoNpring mount ing,

Veloeity  microphones  respond  only  to
sonnds direetly in front of them-—-thnt ik over
a 100 degree arc. Thix eliminates the pos-
sihility of “feed hack™ troubles and also makes
the instrimment suitable for many classex of
work where certnin objectionnble  external
sounds must be exelnded. Talking motion pie-
tare work is an excellent example of this
kind,

The veloeity mierophane requires no polar-
izing or excitlng voltage. 1t may he used at
a distanes of up o from the
preaamplifier without II'MI”(II].II pre-amplifica-
tion,

The velocity microphone jlnstrated has an

i

output level of U8 alh, CThese instruments
are more rugged than any of the other fypes
of microphones,  ‘loey will stand all kinds
of shocks and mugh treatment and are not

affected by climatic ov atmospherie conditions
as in the caxe of certain other types, Due
to these special advant =, velocity  micro-
phonex are especially desirable for use in con-

nection with mobile and portable PLA, gyse
tems.

Althongh  xeme experimenters may  desire
to constrinet one of these “mikes™ by hand,
very ditthe is to be gained by this, becanse
of the faet that the Bruno Saperior Ribhon
Microphone Kit. npon which this article is

at a nominal cost,

”
THE TALKING CANARY

(Continwed from page 329)

Daxed, is available

able output. Outside ithe store, a «dynamie
speaker can e concealed,  Sone experiments
ing will have to he done as to the high nates,

xinee not all speakers will respond to the
extremely high notes of canarvy birds,  The
proprictor of the store is then told that he
will et a tremendons attraction by having
one of hix hest canary birds =ing all over
the bleck,  To accomplish this, one of the

bivds i= then put in the cage, and
effect is produced ontxide of the
store, Puless the sounds are entively  too
Tonul, that they will annny the neighbors,
they will usnally nat object to the sound of
canmaries whistli in the street,

Anather variatica is to have another bird
hanging outside the store, with a <ing-
ing canary and a Baldwin unit instnlled in i,
This  end comnectid als=a to the master
Mrd's cage, and thivongh an amplider, 1t will
be found that the Baldwin unit ean stand
quite @ good bit of overload ; and the musice

Store’s est
the =ingsing

B

e

is

which will ne from the sireet hird's cage
will Dbe doml enough to attract  passershy @
who will wonder how o canary can possihly
sing =0 lomd-—not being informel, of course,
that it is veally a sceond eanary, concenled
inslde  the =tore. who is deing the uectual
singsing.

While primarily. owners af bird and animal
shops will be interested in such an amplify-

ing scheme, there is no reason why radio
shaps and other stores, for that matter,
eannot use the same scheme to arouse at-

tention,

In most s [t will be found a good in-
vestnrent Uonovel wdvertising  devico, to
interest passershy who will wonder how it is
done, It §s then up ta the merehant, by his
window ddisplay. to et the customers Into his
store,
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Goods.
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RADIO l"\RIQ—\\ 1£ CARRY EVERYTHING
for receiving and transmitting.  Wedel Company,
Tuc.. Wholesale, Seattle, Washington.

RADIO TALENT

UNDISCOV ERED RADIO TALENT WiLL BE
given encouragement, opportunity and manage-
ment. Microphove and cabaret audience provided
free at 11 West 51« Street, in Radio City, Nellie
Edwards, New York, N. Y.
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THE MAGAZINE OF SEX SCIENCE
SEXOLOGY, farcmoe-t e iynal sex magazine, 1s
written du  simple langt aul con be tead by
every member of the family. 1t is instructive, en-
lighteming— not o risque book—contalns vo  jargen
Ln-u @l to Slen e of Health 1y glene
ontalns @ fnpottant itk les on Sex Xolenee. 63
pages, with attractive tswo-color tover. Tlele LY
few of the mure inportant articles: Sex Prohibition,””
The Mechanics of Coneeption. Test-Tube Babies,
Sexval Stimulants, Mannish Women and Womenish
Men, Painful Menstruation, The Church and Sex. Sex
Setretions and Hair, Sex Life in Middle Ages. Sex
?nd s";elt Nudism Restores Balance. Legalized Abor.
1on, ete

Get a copy of SEXOLOGY on any newsstand, or,
I sour dealer eannot supply yau, send 23e in stamps
for a cony of the current I<sue,

SEXOLOGY 25R West Broadway New York. N, Y.

RADIO-CRAFT for

[ tuning,

| Referring

DECEMBER,

REMOTE CONTROL

(Continved from puage 350}

and  controlled
point or polnts,

the receiver may be tuned
from any desired remote
merely by pressing push-buttons.  The device
turns the sot ON or OFF, acenrately tunes in
any one of the six presclectsd stations, and
i < ot dec the volmne.,  Manual
other Hhan necessury for the original
sefting of the selector buttons 1z entirely
elimitateld.
remote-cont roi

e

outfit ix made by the
Westinghouse Bleetrie and Mg, Company.

to Fig, 180 we the normal
poxition of the motor arvmature, It will be
noted that a spring holds the armature o
that the gear at one emd is meshed with the
volume-control gears., At 18 V. the vol
u=ed for volume-control np«-rlliun. the R
remain in this poxition and the operation uf
the vohune control i seenved,  When the
gpecd of the motor ix incrveased, by operating
it ar 22 V., this volrage being used when the
soloctor huttons are pressed, The end thrust
of the armature causes it to move laterally,
therehy disengaging the gear at the voluine-
contrel end and evngaging the goar at the st
tion-selector vnd,  ‘This is shown in Fig, 118,
I'he spring ot the end of the arnutnre aiways
sises it to return to the volnme-contrel pa-
sition when the curreent is OFF at the motor,
Ax this aetion takes place with the motor
operating in either direction, controlling the
voltage ut which the motor is operated de-

s

termines its fanction. A 60 ohm resistor is
placed in each motor civenit controlling the
volume, to reduce the voltage from 235 to 18V,

The Selector Controls

The proper direction of operation and the
stopping of the motor for selection of o de-
sired station is controlled by a series of drums

and contactors. Fignre 1C shows o schentatic
| dimgram of the motor and its adjacent cie-
The drums hold the contactors in the

position <o that when a particular
ntton s depressed the notor will
turne in the vight alirection,  When the con-

tnetor is at the point of the drnm where it is
half-way  between each  contaet, the motor
stop This ts 150 degreees from the hole and

i ix d to set the dlrum for a pmrelealar stie-
tion,

The setting of the drums is made by the

pins on e front panel. These are desig-

nated as ssetting huttons"  ‘Fhe selector bot-
tion is pressed and the drum ix moved by the
moetor until the correspomding conta
midway between the contacts,  The

pin will now fall inta the hole in 1|I1‘ «hrum,
if the setting bntton is depressed,  (See Fig
iy Lolding the pin trmly in the hoele,
the adesired station Is aecurately tuned in by
means of the manual station selector konob
or simply by mannally reoiating the ganged
tuning comlensers by tirm wrnsping the vo-
tor plates,  When the « 1 station is thns
timed  in, the pin ix released.  Thereatter,
pressing the corrospomding selector hniitton will
always hring the drumt bitek to the pesitlon
for which it wus set,

A common lead is nsed for the pilot lamp
and the selector hultons in the remote cons
trol hex, In this way, when a selector batton
in the hox is |||!\~<'tl the carrent throngh the
common Jead is increased and henee the volts
age drop the lead is inereased, The resalt
jx 1hat while the motor is running, the pilot
Hght becomes very dim, Asx soon as 1he mio-
tor stops. the Lamp fashes bright., thos indie
enting that the ddesived station j< tuned in,
If the station is then not heand, it is <simply
neces<sary 1o press< the “plis™ volume control
Intton, releasing it when the desired output
level 3s obtained.

The contactor dram shaft is eoupled Qi
rectly to the <haft of the zanged tuning con-
denaer of the veceiver.  Ahhouzh it
ihle to wse the tiber gear with a small pinion
attached to the condenser shnaft, this may be
dispensed with in ovder 1o <implify the pro-
codure,  In this eaxe. the gear removed
from the drum shaft by knocking ont the
small tapered pin which holds it to the shaff,
A stanmdard  metallic econpling adapte fur-
nished with the control, is then fastened on
the drum shaft. and the shaft of the con-
[ denser is secuved to the other cnd of thix
| coupling.
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Build the 1934
DENTON ULTRA-
MODERN SUPER-HET

Why wiit &ix months or & year for a ﬁwtury-bul]t
st cum.nnlng today's wonderinl advances in radio
emgineoring, whent you can lave them all—right
1934 Ultra-Modern

now—in Clifford K. Denton's
Super.
This carefully ongineered  cnstom-built  recciver,

which ligs Deen developed over a period of four
years, has again lwen |m|nr0\ml Iy the addition of
up=to-the-minule engineering features plus the lat-
est and most efficient tubes,

A FEW FEATURES

Improved Aulomatle Vol-  Reinarkable Selectlsity
ume Coutral Clreult and  Sensitivity
New 2A7 Tube Canblii-  Sumth Operation

Ing Oxillutor and Fiest  Greal Sabllity

Detcclor High HTIl-lem)
Tuning Meter Ennrnous Volume it Re-
New 2A6 Recond  Delector qulred
Silem Tuning Swith Provision for T'hoeno Plek-
Band  Pass  Input—XNline

up
Tuning Clreuits Superb Tone Quallty

ALL PARTS FOR THE 1934 ULTRA-

MODERN SUPER IN STOCK—PARTS

MAY BE PURCHASED SEPARATELY
OR AS A COMPLETE KIT

COMPLETE KIT INCLUDES

1—.00035 mfd. Four Gang Tuning Conlenser, \o.”
B ...l Pt >4
1350 . \Ilu amold Condenser, 1¥he « o

Micpnhd Uondenser,
Micamold Condensees,

e 6

150 . o
type 4632, @ 10

o250 mml,

Py mf. Mivanold Cotdenser. type S14N. s aenras
1- Miramoll Trhobier Contenser, ype 2881 ag
1= 1 mf, Flechiholhn Contenser, 1¥pe l-llllnl..,....
01 mt 200 soll Avralest ('nrnldxe lumlnnsers,
type ST S LN
1—.1 mf . 400 salt
e by o A3
1-
12
1-
o 10
1 Hulmlslll Cond
....... vaees W20
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1— \l rate ‘l

cillator Colls, ' a
LED Choke, Lipe 2T
[0 'I‘luv [RE
Cantral Wil 1

1l “Federaved Chaseie wiih Iml
sockets ad Poser Tranaforimer, 1ate

1—Acratest Power  Transforimer, typbe 2527

1 henev, §3 ima. Men .\mllu [N nnke. Lype n
1 Spap Rejteh, No, AN coo ol
e est Pudi-Pull  Input Tr.msfunnﬂ. type o

“for large con-
~haft paa
tirkd Clips.

0 shields, 1) .

Iunr Prong Sockel, marked X0, -]
L—Xix rong kel~, marked 1o
1—Five-Urong  Sockel, mked .05
ae-RIX Prong Sokets, 1ked .15
1--<even I'rong siwcket, maorked 05
T—xXit D'rong sSorket. marked 05
1T—Alden short Plug and Cae By .20
G 1 Powetr Cord Hnd Plug. 1lype 7 .15

-Eby anienna-liroml Strip, type b . .1
T—aM ghry, ' walt Neratest IKeskstor, l\p X .08
J—a30 ohm, Y%owut est Hesistors, type .pBMI

NN T3
2 - ) uhm. 1 wart Aeratest Redtors,

@ 0% Jd6
1500 4HM) oh % watt est lu- 1ator, t' .08
3—1g .. watt  Aerale Rezilurs,

(d ¥ n00n0000000000000000000009000 .. W23
To=anon abm. 1wt Aeradest Redstor, type 500 08
1T meg . Ye owalt derated Resistor, type O Ri:
1omnmt obm, 1. watt  veratest Resi<tor, type .08
T—2nn ohm, 2 watt Arratest Reshsor, type 518G, .08
1—Frost Potentioneter, 'z meg, type B150........ .45

TOTAT: sovcvviiiionsenssnns creneeas . $21.04

Net Price of above parts if pur-
chased in one kit. Only - 19.45

1—Rewdrite Tuning Meter, 0-10 ma, type THM-120..$1.20
1--Cotplete 2et of Eight Matched Rayileon Tubes

for 1931 Ultra-Muklern Super. ...
1- r\I.mhwl Tnamli er— 1114
000000005050000005065003500000600000 0000 ..-$3.70

AL our branches earty a complete line of broadeast radlo
~eft, and parts, moplacement parts, Jdort wase recelvers,
tuhies, publle uddress epquipment, meters amd olher ralio
cipplles  Send lor our complete 1T0%-page FREE eatalog,
Servieemen!, Huve yau recefved vour free copy of fhe
new Aeratest ook on Public Address and Nound Eduip.
ment?  If not, write for It at once.

FEDERATED PURCHASER, Inc.
25R Park Place New York, N. Y.
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Here are the new dmproved essentia
New Revised Radio-Craft
luxe 218 of October 1ssus.
S07WLCA
I'ing
974D

Universal
New Small ¢-pln
complete with 5 (L.
SA, 975DSA, 976DSA. and 977
posite 4-5-5 {Sutton Seeket.

7-conlact Button
427A sSmall T-contact Rutton Socket.

Now is the

analyzer plyg,

S

SOTWLA KIT Complers as shown...

Here is the set
want the lowest
["ses the Handle

wireit tape M
sl dlameter
ters.  Inereased

permlts easy

A
OTHAwW T

Adapter ...,
7w e

977 KIT
shawp .

8-Wire Rrald-Covered Aualyzer

THESE LATEST COMPOSITE

i Contaet

T _Contact Compo-lte Socket .

| Adanter Kit A the
patt: for maklng any re-
quired adapier, Including
all ten Aype~ ot ket
topssectlons a nd  anall
tized  hase-sectingz oOin-
plete with over two dozen
ivsorted extension, salder-
ing, connedtlon, phone-
tip and comrol-grid tere
minals, connectors, «clips
and  lead _ wires, SN
“Make - Your - Owa’t
Adupter K1t complete,
AL $2.
Dought separately eah 4,
o, 6, 7 oaml small T top
or base sectlon Ilsts at
25¢ each, — ]
GET THIS ADAPTER TO
TUBE CHE
9BOXYL Tnlser<al  Tube
Cheeking Mlapter (ests over
100 NEW TTUBES, No wires

.

-na lead—no  Juu ks -very
simple 10 =i e—e i renlt
dlagrain dlrection
st wmer 100
T RER with spaces

ordding fings of thess
future tabes e supplied with
deras LIst frice.. .., $6.00

ur tube (hecker e tla-
nment-voltage switch the it
I G

DN YL
G, bead Li

hantin

Tias  self-rontained tila-
ment  trun-forner and

rage switeh for testing
all 1 to 0 wale rub in

aa,

not,
wlanter,
reading ehart on ba

L It
need the 430TR
Direetion aml

types of tubes. data on rewdring oli-o
ers and u-ing new tules in place of
«ludes eatalog pages on all kinds of
cinposite  sorKets, speaker sluxs.
amd unweund  plugdn calls, eoll
N-AV and B-C recelver cireult, ete.

Dept. R-12, 715
BROCKTON,

Lateli-Lock
S-nire calMe. ..

Socket .

91 De Luze Imsulated Scrcen.Grid Clip.
time te modernize
all of your test equipment. Donm't

TTW. 7 to
Wired Adaper ..

REPLACE YOUR OBSOLETE SOCKETS

950TR TRANSFORMER-TYPE TUBE-CHECKING
ADAPTER

conhectors,
winding data and

SERVICEMEN .....

| parts for the
Analyzer. Sce

Analyzer
-List $5.50
DSA . List 5.00

ceoeadllst 50
. Llst 23
Lt 25
CList .25

S delay any longer. Mere are kits
priced to every seryiceman
iced to fit
| Directions and diagrams inclu
| ed with all outfits. Each adap-
ter has a bi-color ring with
yeosa || distinctive color-band between

heater holes te enable any adap-
ter to be quickly joined to the

i Hero is the professional modet,
3 T~ed on  the lJatest Weston-
| Jewell, Hickok. Supreme, ete.,
tester~. 1€ 3ou_want the best
| get this kit. Has the famous
Il Na-Ald Lateh-lLaock with thumb
release.
1 907TWEA  New  small 7.
i i=ple prung  lateh-Lock  Ana-
Iyzer IMug with Twin  Llst
C. G. . TR KA
N I. A ter.
A 1o 5-prong latch Mdapter,
A PA e Goprehig Faatch Adaprer.
A TA to V-vrong Latch Adapter.

for
possible price.
Plug with the
ake-Your-Oun™
asson fale adap-
adipder helght

remosal when left

in socket. ¢ G. stud al“)l)llhill.
Jdst
977 t-prong Plain-Type
Analyzer I'lug ...,
974W T 1o 4-prong Wired
Adayter ... franianes 400
7 1o S.prong Wlred
er ... .55

to G-proag Wired

crssranias 53
TA-prong

WITH
SOCKETS

Composite Norket. ., List 50c ea,
«ooa Lt Boe en

N

Abasrres
‘-r.".&|

L= 3]
= &

lapter must he used
s UY top—T'X
...81.25

s; of adapter,

Get vonrs now and be able to check all the new hh'zllun

lent seltage tube..  List I'r
Senvdcenien™s IMeoonnt Lo .
On orders moutking to $10 00 List Trrlee,
§ THE DATA YDU WANT
Send twa e stamps tor new  Boaklel ~showing Mus
trated tube sacket congections of aser 208 (diferent

lete set analya-
old tvpes,  In-
individual and
wound

ALDEN PRODUCTS CoO.

Center St.
MASS.
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The Volume Control

If the radio receiver uses a volume control
ol approximately 30080 (v 5000 olims  resist-
ance, disconnect the leads from the set volimme
control, lengthen them if necossary amd solder
them to the volnme control furnished with
the remote controb.  The smull brown resis-
tor, also furnished with the remote control,
has o resistanee of approximntely S04) ghms
this may be connected in series a< an ad-
ditional ex al fixed resistor, if tequired,

However if the recciver volume control has
a mnch higher ov o much lower  resistimes
than the one supplied with the remote
trol or if it Ix dectned preferable to
the civer conteol, this may he dome by res
maoving the volimme control frnished with the
remete contral unit, by forcing out the tap-
ered pin which holds its shaft to the eollar,
The <ot volume control is removed amd is sul-
stitutied in place of the ane just removed
from the rewate control, 1t ks put into place
amnd the hole in the collar is nsed as o “jlg’
for drilling a hale throngh the valome contenl
shaft,  The pim s replaeed, thus fastening
the =et volnme control securely to the eollas
and the metal gear,  The vadunie control leids
are extemnded from the set and resoldercd to
the velume contvol in its new position,

The third and last operation conslsts of pe-
moving the special theee-prong plng from the
threc-wire A cable,  One of the wires is
alzo removed frotm the twoprong 110V, plug
n=et for supplying curvent to the set,  1'his
wire is nnectoerll to the green wire of the re-
mote cantrel valile, The Dlack wire from the
remote contrel cable i= put into the two
prong phug in place of the wire which wes
removed,  The low wire is then conuectel
to the other skde of the twao-prong phiz—that
is, to the side also conneciod to the set, ‘'he
diagram shown In Fig, 1D makes this qnite
clear,

Reviewing the procedirre omtlined gbove, it
will Ine xeon that this vesalves irtself Inte thr
simple eperations, regardless of the make or
type of radin receiver to be egnipped  with
thix remete contral,  First, o simple mechani.
cal conmection between the dram shaft of the
remote control and the condenser e of
the single diat control s<cr,  Neeond, the sub
stitution of the set volume control fur the
one on the deviee aml the resoldering of
few wires, Third, vemoval of a three-prong
plug and  substitmtion of a standard  twaoe
pronyz plhig, The only other connections to
be made ave the 12 wires from the 25 f1. fat
eable to the remote control calile tevtninal
gteip. These 12 wires forminate in lugs which
are held tizhtly in pla an the terninal =trip
by menns of hrnss serews, Iy referring to

Fir, 1E. the connections may be epsily ol
lowed.
Quality and Selectivity
In | Ais ilnstrated the Lafayvette pe-
mate control A, tun sy Hy ddesigned

around the aforementioned unit which imme-
dintely creates g patentinl market for the wile
awake seg - or samud sp list, Thix umir
emhbodies all of the featin of the remaote
control just deseribed. in oaddition to those
g selectar,

ny applications for a device
el as this in hetels, elnhs, 1AL systems,
and far “‘radic pick ap fur theate
advantages siee abvions al onee, for, in almast
| every Liree <sonml tallation it is incanveni-
ent for the apernitor to bhe near the k™ or
amplitier roatn, 1"

re, with the above gr-

rangement. in the > of the hotel installa-
tion, the desk elerk can aperate the pradio

system withont leaving his position.  Thi~ ix
a great sales point on this tuner or any other
deviee employing  the remote control b For
the deluxe home installarion, this it lemls
itself woelll as it ecan he installed in the wall
Lehind any com t, and the owner
cian tnne his o WL varions parts af
the raom. as far a= that is concernid,

Remote Contrcl

A sehematic dagram of the fnner employed
in the remote control raek monnting a:
Ix shown in Fig, 3. and it is at onee app
to the technically inclined that this anic was
designed for good andlo regponse, ns the fa-
miliar T.R.I°. circnit ix employed, In delixe
sonnd installntions, it is necessary for the
| frequeney characteristic of the amplifier to be
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or More of These
Lopular Short Wave Books

Here's money put right into your pocket—here’'s a ssv-
ing_ you nesver guve a theught 10.  Yuu ger absulutely
FREE any one er more of the regular 25¢ and Hur short
wave Looks with a year's subscriptlon to SHORT WA VE
CHRAFT, the Radio Experimenter’s Magazine, . uns
sear’s suhseription hrings you one fifiy cent hook vr two
enty-tive cent hovks; a two-year subscription bringa
you two fiNy cent books and any one twenty-five « nt
hok,  Decide NOW what hooks are most necessary to
you—then send us your subseription hy return mall.
The bovks will be sent teo you immedlately,

4-Calor Cover
8” x 12" In Slze
Qver 200 }ilustrations

e Suc 25¢
IS popular short-wave magszine Interests the grest
army of "'h © braadesst  listeners, and genersl

radio students who o are  interesded  In experimental ag

well s dentliie angies of short wave devehpment anid
spplicarion,  In eah monthly lssue appears the largest

and most eorrect shurt-wase station eall fist, and Lm-

portant construction arricles on recelvers and transmit-

fets. Including “pirturtzed” diagrams easlly understond
hy ansvone, a big feature “orlginated*” hy SHORT WAVHE

CRAFT.  You'fl alvo find the lalest news about shurt-

wave physics, mlero- and uitra-short waves and other

spplications of this newest branch of radlo.

Many Short Wave Sets to Build

Many exrellent short-ware sets wlth complete cohstruc-
tion details with **picture’” diazrams, are found In every
Ii-ne—these sets sary {run .imple one- and two-tube
sets to those of mure advanced deslgn, five and elght

tubes.
Big Silver Trophy FREE!

Reeently fnaveurated by Mr. Hugn Gernshack, Editor,
wa- the *Short Wave Scout Contest.”” To the Short
Wite fan’" who has logged and obtained verification of
the Lirgest number of <horr-wasve statinns fram all bser
the world, during ane manth, will be awarded 8 magnitt
cent silver Short Wave Scout Trophy,

Mail This Coupon Today!

SHORT WAVE CRAFT, Dept, RCsi2

96-98 Park Place, New York, N. V.

Gentlemen: Encloacd vog will find my remltiance for a
subsription to SHORT WAVE CRAFT for

{1 One Year @ $2 30 (Canadian and forelgn $3.00)

[] Two Years @ $5 00 (Canadian and fo-eign $6.00)
Semd me FREE books which are eirled helow.

1 2 3 4
P  ©0000000000000000000000000 9oQc@cgse 000000 Pariee
Address ...l rrarerrreaaan rrariesaes

criereesrrrrererraesnsrse.ore. State

iy erreeianas

(Send remittance n check or money order. Reglster let.
ter If it contains cash or unused U. 8. Postage Stamps.)
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BEER—-
A NEW MONEY MAKING
BUSINESS

for Radio Service Men

Hete i< a tew all-vearsromel mnmey-making  oppor- '
tunity for men whe hasve svisian sl (oreslsht,

With the legal sale of beer pow praetically estahlished
fn eierv siate, d rapidly growing inl large scale
Industiv, all rosanrants, eafes, bars, clubs and hotels |
are faced with e problem of propen ecomdilioned sqnipe
ment e Keep il beer front sowrness, bad laste and
other detericiation resulting  from  unelesnliness,

The plpes ginl eoils thrmugh whivh heer i8 pumped have
to be kept aaeticulously  eleam, In any  aliates  there
are very diastie ru.ullllng Inws as 1o how nuoy Hmes
eah weck all becr pipes amd coils have to be cleaned
In Gy establistment where beer I3 sohl.

And here is where you Xervice Men come In to makeo
money !

SET YOURSFLE U1V IN THE BEER-PIIPE CLEAN-
ING RIUVSENESS,

All son need ix onr new, unlque, compact, portable
BEER PIPE-CUIL CLEANER. "

Go and alsit onr loeal restaurants, cafes, bars, cluba, |
gl hatels, and taake a servlie rentract with the pro- |
prictars 1o cloan tivir equipnuent once or twice a week, |
or vitener, at a fived charge. |

The prlee sca pay  for your RBEER PIPE-COIL
‘Ll-“\\l'.lt will me hack to your in earnings in a ery
fow dass of work. and every eent you take in after that
will be clear profit—BIG MONEY FOR YOU!

The BELER PIPE.COIL CLEANER here descritnd 18
selont itie constiucted 1o o 2 thatongih Jab ol elean-
fug beer plpelines, coils, and tarcets, 1t is rugeedly
built for Dard use aml long service.  There s nothing
10 ket out of order.

We I\ intee every one of our REER PIPE-
Coll, VLEANERS agalnst defects in elther malerial or l
worliman-hip.

Thls pmuhh- apparatus eonslgts of g 13§ 1, motar,
a hIREC T DRIVE compressor, and a \\.|Ier~r.\nk. The
tank is m\l-l‘ nI sith swaoter-intake plug: pressure gange
B safely valve, witer ontlet famcet amd fise eone
nections fur eoil. The entire equipment weighs 42 lbe,,
and reessires 237 In length, 117 in wldih and 18" in
height.,  Sblpping weight 55 Ibs.

The whole oulbt i< portable, and mounted on a base
equipped with snall wheels,

To aae the apparatus, all you hase to du is 1o plug
yomr malor e any AC, Tight seeker, 811 the tank
Unee-quatters ful of hut or eold water {(te which you
mav mld amwor b, sal da,  oroany eleanslng  cora-
poumby, Fart aote motor until sont gauge shows abuoat
v b, of air proesure. colnedt the empty beer line with
sour lank, onen the beer Laucets and foree the aleansing
Tionid theugh the plpes and eolls, Repeat the opera.
Hon with elear water, and blgn out (he eolls and pdpes
with afr.  This i~ all there i~ to It

tUnder our intimfuctory offer here annonnced for the
first time  This v hole servive enulpment descrlbed ahove
will be sold for a lnited thne st the speelal price of

$37.50

(Shipned by Express or Freight Cotteet)

In any new bhasiness ventire, one of the prime cle-
ments of e is 1 oget fnoon the groumd Hoor,  Be
the fipst one §n 3 wr o0ty o start this new service hosl-
nes~1 sl i oo the <tart! If you work it right, you
will ke o fut ot moeney, and soe wlll have wak 1o
Keep 3jou busy sutuner and wlnler,

Send us joar vrder now, using the order IMank below.

ORDER BLANK momemcmom=

WELLWORTH TRADING CO.

ttl wW,_ Lake St., Chicago, HL RC.12

Enclosed find &17.50 for whieh geaec ship mo _hy | ¢

exprest ot frelght one of your BEER PIPE-COIL
CLEANER outlils. |

NAME  cssssscssisessnssasrcsscsnsesocsiorassscsansnss
Address

CHT vevmeenesvanennreersenneeBUatS cevenveenoesssnnns |

for
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esgentinlly flat hetween 40 aml 10,000 cxeles,
and as there are any number of amplifiers on
the market today ecapable of meeting these
requirements, this phase presents no problem,
Nowever, when we consider the tnner, we are
presented with an enti S different condition,

Present  day bread ing allocations are
sieh that o very s tive recejver s ve-
quired in order to separate the various sta.
tions from  each ofher, aml vadio receiving
engineers have met 1his copditlon with an of-
fensive unit. which is quite effective. in the
form of the superheterodymes, This set. while
it tltills the desived Mrom a selectivity angle,
Fulls flat when a fregueney vharacteristie snch
as stpted for o ddelnxe amplitier, is veqirired,
The pverage siiperhieterodyne does nol responi
to awdie frequencies above Sone eyeles, amd
Inmee does not veprodues the high notes suf-
ficiently ta afford the highest nnality repro-
inetion,  Therefore, there g8 only one solu-
tion to a problem of this natnre vegaedless of
how wmueh “higher mathematies™ is employed.
amd that 1x to use a cirenit which will afford
an audio frequency response as gamd as that
of the amplitier,

Put, the average o

aler may remnrk: vof
what nxe is thisx superb quality if yon cannot
separpte the stations,”  The answer is: “none
er.t  Naturally, this is not the ease
ax o facter <o impertant conld not be
While it is trne that the selee-
tivity of thix tuner is not eqnal 1o that whiel
con e obtained in the mosg l-lulnrruw siupoer-
heterodynes, it is neverthe selective
than many of the snperhet’s \\IIII'|1 the anthor
has had the |D|I'I\II|'I' of testing,  Thix aun-
n=inl selectivity is omplshe I»y etiploying
a four-gang condenser in a = 11y desivnel
cirenit consisting of a hjghly =<eleetive double
tned bamd-selector stage, together with twoe
tuned stawes of BT, using nnn=nally selective
litz wound 1L1°, transtormers.  Two type s
1.1, pentode tubes are employed as amplifiers
in thix arrangement whieh also abd in making
this tuner scelective by virtue of their remote
cutoff feature, setively redneing eross modn-
Intlon, A type general purpase tube s eme
ployed ns a lnear deteetor, the ontput being
Tl diveetly to the wrid of the inpnt tabe of
the amplitier,  The extremely high inpnt im-
pedanee of the 37 fuhe farther enhanees the
selective gquality of this tuner.

A tiliiment transformer is \nppliwl with the
complete assembly the “BV" sapply is in.
variubhly obtained from the power sapply of
the amplifier, 11 for any veason it is neces-
sary to abtain the power elsewhere, this can
be done very easily by constroacting a small
anxilinry snpply  which  will aleliver 200 1o
250 Voot 23 ma. A eathade type of volime con-
trob is emploved in the taner, amd in the ma-
jority af eases this will always be kept ap-
proximately opesquarter of the way on, which
furiher prediees the s&train on the power sup-
ply. ax the enrvent drain at that point will
bhe ahont 10 ma.

The panel dimensions are such that the re-
mote control tuner witl it n =tandard W
ravk, heing 201 x 0 jus, highe The 0S5
mensions of tlu- chassisx are 171, x
ins. high. In the event it is desired to mmmt
this unit in o console, the panel can be djs-
carded,

In eonchision, it is apparvent that the re-
mote control is eaxy tn sell hecause it pos.
s logieal and compelling sales featnres,
It ix a convenient and nseful development in
radio, atd it appeals to the nniversal alesive
1 e up-ta-date, Tt may be used to eliminate
old stvle, un~ighily eahinets, <ince the set
cnnipeal with remote control may be installed
in o eloset, in the attie, or in any other out
of the way place,

I*rom the listeners’ standpaint, remoete eon-
tro) milds immeasnrably to the utility of the
radin set,  The receiver in the living reom
may he operated from the hidrooany, by means
uf a control box alongside the Twed, A eontrol
hax placed near the easy chair permits chang-
ing from one progeam to another merely by
pressing a hutton,  Fven distance fans can
ntilize the presclecior feature of the remote
control, to enable them to bring in a distant
stitinn night after night, ence it has heen
lorated, o thit the selector tunes to ijt.

KEEP UP TO DATE
with
RADIO-CRAFT
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RADOLEK'S

NEW LINE OF
AMPLIFIERS

This 15-WATT
3-.STAGE MODEL

40

Dealer’s Price
Less Tubes
ONLY

@ PUSH-PULL 2A3;
® IMPROVED CLASS A PRIME
@® 30 WATT SPEAKER FIELD SUPPLY

One of the finest 13
—vet lower in price Il
less efficient and well made,
lar, with matchless Tone.  Fur use with Miero-

s Plonograph or Radio. Drives 3 larze Dy-
1kers, s small Dynamic Speakers, 3 Dy-
namic  Horns, 1300 Mageutie Speakers, or 2,000
Neadsets; or apy comb m of these. Furnishea
S0 watls tor In o Speaker Field supply.  No
external choker” roquired, Has output  impedance
tappetl at 3, 4. 9, 13, and Sn0 ohms,  Gain at
1000 cyeles, 77D, Fregueney charicteristic with-
in 3B, S0 10 #0000 eyeles, Tn]wu usedd s 104,
1.57, 2-2A8s, 1-0Z3.  Overall size 9x16x3 inchis

YOUR PRICE COMPLETE 539 67
. L]

WITH CUNNINGIAM TUBES
GET OUR BIG CATALOG

| Radle Dealers aml Serviceraen: The new Radolek Trotit
Gubile I~ now -eady!  Tron't delay  semling  for your
FREE cupy It i~ the mast complete gulde to Kadio
merchandise  ever  published,  Lisla ver d,0m varions
lNem~—Replacement Parts, Touls aml Materi Tesling
Equipment,  Munes -making  Specialties,  Publi Siliress
Eouipment and Rudio Sets, Al contains many hamly
vharts,  hadkups, tables, amd  diacrams  that yeu wil
have nwe for every working day.

Fill Out and Mail the Coupon Today! _
RADOLEK CO., 132 Canal Station, Chlcago
1 am a Dealer [ ] Serviceman [ ]
I operate from =hop ot store [ 1: from Home {1
T cwn the following Test Houipment..ceeees.
My tralnlng and experlence is:

Witt Amplifiers ever produced
previons Amplitiers far
Most Power per ddoi-

o fOF
..III D

LOUD SPEAKERS

NOII\] AL efflel eney L w13

pak capsiity T w |r~ I;l I' h
new .ll rihra@ii uid wiice o
hily sute liigher rYl =ty an
weeater dependabillty ! Write tor IH
vralure o B D unlq all a

wealherproef  UNATUTRA
Sotrupets, microphones, ey
i air column horns,

Get detalls of Five-Day Free Trial and Information

on our new high frequeney theatre unlt.

BUD SPEAKER CO.
l RIS DORR ST
TOLEDD OHIO=W.5. A

n,



BARGAIN
SALE
of 3000
WESTINGHOUSE

Power Generator
Aircraft Transmitters

plsal
ikl

ARSI L

oI HHEs
Ay A Hd

Tw

Outside View
of

Hundreds of Uses for
Radio Experimenters

B LvEInID

View of Aircraft

Generator with

Aircraft Generator

Hood Taken Off

|

The Government Paid Originally $147.00 Each
Jor these Westinghouse Generators

OUR PRICE

AS LONG AS SUPPLY LASTS

$4.!l5
EACH

Technical Specifications

The special generator illustrated is of the
self-excited inductor type. The rotor serves two
entirely distinct purposes: 1. It carries the in-

threaded for a distance of %-in. At the end
opposite from the drive the shaft extends % -in.
ase dimensions, exclusive of the shaft, 41.x61,

ductors for the A.C. generator, which has sta. in. in diameter,
tionary field and armature coils. 2. It carries The output of this self-exciter generator is
the D.C. armature, which corresponds to the fed to a step-up transformer which, in turm, is
exciter in other machines. fed te a 12.point synchronous rotary spark-gap;
here are a rocker per.
two pairs of mits the single
stator poles— e A s/ COND, ANT. stator point to
two North 1 ‘}E,;.';_’ - be  accurately
and two South. I i adjusted to
Around these i 1) phase the spark
four poles are | (=R and the power
wound the q o,- supply. The
four field coils ey ! spark - gap s
which, when | . SPARK - included in a
:'nerllized. pro; i L GAP N\ o secondary that
uce poles o B TUNIN comprises a
alternate po- « L "“"""V'L'__'::‘:"'—"'-— \/\ o mica fixed con-
larity, Each LLoW o1+ - KEY METAL SMELL BAKELITE denser, and a
of these poles RED SHEW tapped tuning
is provided =~ 42y STARTING SATIERY inductance ad-

with four slots
into which are
fitted the A.C. windings. The rotor is a 12-tooth
inductor that carries the D.C. exciter current re-
quired by the alternator; a builtin commutator
takes off the generated D.C. Three leads extend
through the casing to permit a 41, V. flashlight-
type battery to be switched into circuit for start-
ing, and to control the A.C, output of the gen-
erator. Rotated at its normal speed of 4,500
r.p.i, the output is 200 W., at 115 to 125 V.
(on open circuit), 900 cycles,

Manufactured by Westinghouse for the U. S.
Signal Corps, the sturdy construction of this in-
strument recommends it to the technician., The
rotor turns in ball bearings. In order to per-
fectly withstand the extremes of temperature and
humidity encountered in air-craft service all the
coils are thoroughly impregnated with a special
compound and then baked. Shaft length (driving
cndd, 2 ins.; diameter, 9/16-in.; the end is

justable in the
range of 250
to 550 meters. This coil consists of 25 turns of
of No. 14 wire wound on a threaded bakelite form
3 ins. in diameter and 3 ins, long: the over-all
length is 414 ins. One set of taps is brought tg
a contact plate at one end and provided with a
switch; the other set is brought to 2 contact plate
at_the opposite end and provided with a pair of
laboratory-adjusted  contacts. A stream-lined
bakelite housing slips over the entire (ransmitter

assembly, The over-all length of generator (ex-
clusive of shaft) and transmitter is 18 ins.
Weight of complete outfit, 20 |Ibs.; shipping

weight, 35 fbs,

WELLWORTH TRADING COMPANY
Dept. RC-12
111 West Lake Street CHICAGO, Illinois

THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN
THEIR ORIGINAL PACKING BOXES. THEY ARE FULLY GUARANTEED
TO BE AS DESCRIBED ABOVE.

WELLWORTH TRADING CO,, Dept. RC-12

111 W. Lake Street, CHICAGO, Iilinois

Enclosed find $4.95 for which ship by express collect one Westinghouse Power Generator Aircraft |

Transmitter as per your description.

NAME - - =
ADDRESS _ - S
CITY E— STATE
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SERVICING "TALKIES"

(Continued from page 347)
paratus that has nothing to Jdo with the am-
plitier before going on to the amplitler itself,

At the extreme right, on the floor, is seen
1 can for waste: above that is a bench con-
taining several drawers for tools: above that
again a bulletin board hy means of which pro-
Jectionists on one shift communicate with and
wirn these on another, especially when any
part of the equipment ix showing signs of
trouble,  To the left of thix beneh and bulle-
tin hoard. on the tloor, is a tin case fur hold-
img projeciion carbons of several gizes and
types,  Mounted on the wall above this are
four cabinets which are part of the sonnd
equipment,  The right-hand enbinet conrains
fuses and line swltehes, The two center eabi-
nets are line voligge regulators,  One controls
the 110V, dine veltage ¢ each amplifier,
Eael of the regulator cabinets will be seen
fo contain a meter (an A volnneter) and a
rheostat handle by means of whiclh line volr-
e Isoadjusted asx necessary,  Below each
enbinet s the line “safery” switeh hy means
of which cuvrent is applicd or cut off,

To the left of these cabinets i a horn
control™ eabinet which supplies current 1o the
ficlds of the lowdspeakers, This type of horn
cahinet operates to reduce the voltage of a
DLy dine,  Praciieally every projection room
is supplled with Ind,, which is necessary for
lighting the projection are. 1f a DO, power
tine ix net available in tln comnranity, a mo-
torzencrator <ot or a  rectitier eapable of
supplying ap to 60 unps=. (unfiltereds is in-
stalkal. - The horn control eabinet contains
rheostats to et thix voltage down to the
valtage required by the speaker fields, The
cabinet in the illustration (Fig, A will he
Been to contain twer sy hess o meter, a rheo.
stat Knab and a bnlls-oye signat light. The
rheostat knob adjnsts the voliage: the metor
G DLC, ammeter in this caxer indicines when
the correet enrrent is flowing, T jsnnl
lamp i< provided to help the projectionist find
fronble in a hnrey,  If sound shonld <top swl-
denly o glance from any part of the Prrodane-
tion room wonld jddicate whether the tranble
is in the speaker field cirenit or whethoer that
circuit may he elimimated from further in-
vestigation,  The large swlteh mrns etrvrent
on and off. The small <witeh is another safoty
pravision illustrating  (he  bmmense eanrion
used in theatre equipment to avoid rhe slight.
est delay in finding wud tixing troubles o

The speaker tields suppliod by this ealinet
are all wired in S——to wave  rheostan
losses.  Most of these speakers are, of conrse,
benind the sereen, and back-stage there gpe
switehes by means of which any speaker ficld
that open-cirenits can e shorted ont of the
line instantly.  (The voltage js then red-
justed by the eabinet rheostat. Wt oene
&peaker—the monitor—is in  the projection
room. amd may be seen fastened 4 the ceiling
in the upper left-hand  corner  of |08 LA [
Now, the litile switeh on thisx horn Cuntrsl
citbinet ix wired aeross the line leading 1o the
manitor ficld, In case sonpd stops amd the
hulls-exe zoes out it takes the projectionist
only a second (o snap this manitor switeh and
determine whether or not his trouhle i= in the
fichl of the monitor,  Meanwhile a stage om-
pleyee s closing the short-circuiting switeloy
back-stage. one at a time, and if everything
goex as it <hounld the traublo will be eliminated
and the <how restared in g fow Secomds,

The other units will be deseribed next month,

A DAY

BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of #t! Yuw ean bny a new standard Rem-
ptton Portable Typewritér for bt 10e a day.
Standard  kevboarsd, Small and capital  letters.
Reambiful - finish,  Carey case jnclnded  free,
Exeeptional  monevemaki O] iDTa

tunitios,  Weite tol v Pliase

tell me how 1 can gel u new

Remington  Portable  typewritor JB

your speeinl  T-day free

offer for but 10c a day.
Remington  Rand  Inc., Dept.
RC-5, Buffalo, N. Y.
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RlGHT Now is the time of the year when millions of subscriptions to favorite magazines expire.

RIGHT NOW is the time to renew your subscription when prices, for a limited time only, have been sensationally
reduced. Ordering at this time will mean a saving of several dollars for you.
In assembling these many combination subscription offers we have made it possible that our readers obtain standard,
opular magazines at the lowest prices obtainable. Only by special arrangement with a group of famous publishers
Eas this great combination of magazines been made available at the unusually low cost. NOW you shoulcr order—
at money-saving prices. It is most appropriate at this time of the year to send your friend his favorite magazine.
Read over the various combination offers, and see how we bring you double values for only half the price.” Then
order your magazines today. Prices are going up—this is your protection for one year. RIGHT NOW sit down
and send us the list. If books are o be sent to individual people, mention specifically the name of the magazine
and to whom and where it should be sent. Don't miss this wonderful opportunity. All prices quoted are for sub-
scriptions in U. S. A. only. Canadian and Foreign subscriptions require additional postage.
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OFFER NO. 1 OFFER NO. 8 . OFFER NO. 15
Radio Craft $250  ouR PRICE Radio Craft $250  oyR PRICE Radio Craft $250  QuR pRICE
Radio News 250 Photoplay 2.50 Screonland )
Reqular Price S;O- $3-75 Regqular Price sﬁ $3-85 Regular Price $4.00 $3-25
OFFER NO. 2 OFFER NO. 9 OFFER NO. 16
Radio Craft $250 R price | Radio Craft $250  our price | Radio Craft S250  ouR PRICE
Short Wave Craft 2.50 Life or Judge (Only One) 150 Sitver Screen 1.00
Regular Price $5.00 $3'75 Regular Price Sm $3-25 Regular Price sﬁ $3-00
OFFER NO. 3 OFFER NO. 10 OFFER NO. 17
Radio Craft $2.50 adi Radio Craft $2.50
Everyday Science and OUR PRICE Ejl.‘f::’h?'aﬁ ‘f-gg Oug pricE | Tacio Lra : OUR PRICE
Mechanics 2.50 — oo er $4 25
Regular Price iw $3.75| reoular Price o $3. Regular Price $5.50 s
OFFER NO. 4 OFFER NO. 11 OFFER NO. 18
Radio Craft $2.50 ¢ price | Radio Craft 250 oug price | Radio Craft $250  ouR pRICE
Popular Mechanics 2.50 e Pathfinder 1.00 Review of Reviews 3.00 5
Regular Price Sa $3_85 Regular Price 33_,5-5 53-00 Regular Price $5.50 $4'2
OFFER NO. 5 OFFER NO. 12 , OFFER NO. 19
Radio Craft 250 oup price | Radio Craft 250 ouR PRICE Eadlo Craft 250 our pricE
Popular Science 1.50 Ametican Boy 2.00 ature 3.0
Regular Price 54_00 53.35 Regular Price ﬁ $3.5° Regular Price $5.50 $4.25
OFFER NO. 6 OFFER NO. 13 _ OFFER NO. 20
Radio Craft $250  oug price | Radio Craft $250  Qug PRICE Ra_dm.Cra‘F’r $250  oyr PRICE
Modern Maechanix 1.50 Motion Picture 1.50 Scribner’s ﬂ
Regular Price QT.O 53.35 Regular Price m 53.25 Regular Price $4.50 $5-25
OFFER NO. 7 OFFER NO. 14 OFFER NO. 21
Radio Craft $250  yR PRICE Radio Craft $250  QUR PRICE Radio Craft $250  QuR PRICE
Christian Herald 2.00 College Humor 1.50 Physical Culture 2.50
Regular Price SE $3.5° Regular Price m 53.25 Regular Price $5.00 53-15
. e OFFER NO. 22
Radio Craft 250  ouR pRICE
Eikes an ldea (£
.f f A Regular Price $3.50 $3-oo
1 t or nyone OFFER NO. 23
. . . Radio Craft $2.50 OUR PRICE
Perhaps there is some friend out of town, or right Pictorial Review
near you, to whom you wish to carry your remem- Regular Price aw $3.00
brance throughout the year. Then here is a good OFFER NO. 24
idea. Send him his favorite magazine, or one you . :
know he will thoroughly enjoy. (You can even send Radio erff $250  OUR PRICE
a magazine subscription to your best lady frlgn(l.) Wonder Stories 250 $3 75
A subsceription to a magazine is always appreciated, Regular Price $5.00 5
and certainly brings remembrances. A courtesy T - e o
card advising your friend of the kind donor will be All S“@‘E”P*'B"T WIlllJ Betha(':IEd to
sent to him or her bearing your name. Send one or You Without Delay— R ol
more popular magazines to your friends or relatives. When Ordering
i e —— e e —
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GREAT CoMBINATION SUBS(R)p
OFfzs T0 CHOOSE FROy

@mrﬁwﬁteﬁﬁagmé nes
The BIG "4" Offer

Grouped below are many of the outstanding magazines which can be taken in
combination with RADIO CRAFT. The individual groups represent a substantial
saving over the regular newsstand rate of all the books. ORDER TODAY.

OFFER NO. 25
Radio Craft

| yea
Modern Mechanix ) :na: ALL FOUR YOU SAVE
Wonder Stories | year

v [ ONLY $6.00

OFFER NO. 26

$2.50

Christian Hetald

Radie Craft

Popular Science
Delineator

Pathfinder

Radic Craft
American Boy

Motion Picture
College Humor

Radio Craft

Screenland
Silver Se¢reen

Life or Judge (Only One}

Radio Craft

1 year

|7y ALL FOUR

! v { ONLY $4.50
OFFER NO. 27

| "1 ALL FOUR

| v [ ONLY $5.00
OFFER NO. 28

| 7o | ALL FOUR

Ly { ONLY $4.75

OFFER NO. 29

I year

YOU SAVE
$1.50

YOU SAVE
$2.50

YOU SAVE
$1.75

THEIROWN Of
70 YOU

Your Choice of One or More

of These Popular Magazines

Everyday Science
and Mechanics

Boys' Life

Woman's Home

gol'd-n Bo;k X | year AI-I- FOUR YOU SAVE Radio Craft COdeniOH
N:'flu.r: of Reviews { ;::: ONLY $7-o° $4-5° Short Wave Craft American Boy

. OFFER NO. 30 Wonder Stories Golden Book
Bc?igr::"scraﬂ Il ;::: ALL FOUR YOU SAVE Popular Mechanics Screenland
;‘:'fl:lfz:der : Year ) ONLY $6.50 $4‘oo Radio News Silver Screen

. OFFER NO. 31 Populat Science Photopley
533:3 E::..mft II z::: ALL FOUR YOU SAVE Mo:fern Mechanix Motion Picture
ILI::y.s'D[if‘gUdge (Only One} : ;::'r_ ONLY ss‘oo $1'50 C-hrlshan Herald Pathfinder

OFFER NO. 32 Life College Humor

Radio Craft ea Jud Pictorial Review
oo it 1 | ALL FOUR  YOU SAVE T e
Natare oo |1 { ONLY $5.60 $2.40

Review of Reviews Physical Culture

Scribner's

Nature

The BIG "Popular” Offer

ALL 3 FOR

$4.15

RADIO CRAFT for One Year and your choice of a subserip-
tion to any two of the publications listed below, each for
one year, at the special combination rate of

Take Advantage of These Big

Motion Picture Physical Culture McCall's a A o
College Humor Boys' Life Delineator Subscription Saving Offers—
gg:lrunlgnd Pathfinder c’cfon’al Reviewc
ilver Screen oman's Home Companion
e oo ORDER TODAY!
RADIO CRAFT, D N VT P

96-98 Park Place, New York, N, Y.

Gentlemen: Enclosed you will find my remittance of § for which please send

me Combination Offer No. ... . which consists of RADIO CRAFT and the following

Magazines:

Name Address 5 « tate
City State [

{For Canadian or Fereigr; Subscn’piion rates on any combination offer, write for cost of
additional postage.)
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Presented on this page are the new books of
the RADIO-CRAFT LIBRARY —the most
plete and authentic set of volumes rreatin
vidually, important divisions of radio. Fach book
has been designed (o give radio men the oppor-
tunity to specialize in one or more of the popular
branches of the industry. The material contained

TO THE RIGHT
WILL BE FOUND
A SHORT RESUME
OF EACH BOOK

The I@dio-(r:? f

every branch of Radio~and thoroughly. too

¢om-
indi-

Radio Set
Analyzers

And How Teo Use Them

With Full tnstructions snd De-
seriptions of Set Analyzers.
Tube Cheekers, Oseiliators, Ete.

By L. VAN DER MEL

This hoak explains thoroughly
the operation of set analyzers,
tube checkeérs, oscillators  an)
other testingk  equllument. For
every tulio man this hook i3 ex-
tremely lielbful. It covers every
phase of testing and wnlves ¥ou
valuable short cuts; completely
Iu~trated with photographs and
dlagrams to facllltate the use of
modern testers. Reeently reprinted.

Book Neo, 2

Modern Vacuum
Tubes

And How They Work

With complete Technieal Data on
All Standard and Many Speeial
Tubes

By ROBERT HERTZBERG

MODERN VACUI'M TURBESR
deseribes  the  futdumental  elec-
tron theory which §s the basis of
all varyum 1ube aoperatlon, and
#oes progressively from the slm-
plest two-element tubes right wp
to the latest pentodes wnd thyra
trons. It §3 written in clear.
simple lancuage wnd is devold of
the muthematies which Is usually
& confusing.  Valuable relerence
charts  and  characterlstic  curves
of standard and speclal tubes are
to he found, alie diagrams of
sockets and pin connectlons,

Book No. 3

The Superheterodyne
Book

All About Superhsterodynes

Hoew They Work, How to Build
and How to Service Them

By CLYDE FITCH

There 1< no more fasclnating a
shect in the large array of radio
circuits than the famous super-
hetersdyne eircult.  Whether you
are a Nervlee Man or experiment-
er. first-hand knowledge about the
construction of superheterodyne re-
ceivers [s very  amportant. The
hook on - Suterheterodynes  glves
undezlying prinelples of thelr con-
struetion. right from the very first
set fade

in_these books will
will find them a rea
will contribute to
Read these books d

A Compiete Compendium of the
ost Iimportant Experimentai
and Custembuilt Reecolvers

By R. D. WASHBURNE

It is faselnating to the esperd-
menter, or even 1o the up-to-date
Heryice Man, to take a onmercial
set aml to chanke It Into one us-
Ing a famnous hookup that is not
found In any manufactured set.
Many excellent circuits have nev-
er been commercialized. but lim-
ited only to home set builders.
Thousands of these popular cip-
cuits have been requested fromn
time to tlme, and in this book
we have included over 150 clr-
cults. which include the famous
Perldyne, Cash-Box A.C.-D.¢*
Ret and others.

Book No. 5

How to Become a
Radio Service Man

How to Get Started and How to
Make Money in Radio Servicing

By LOUIS MARTIN

The ambition of many men In
radio today is to hecome & first-
rrade Bervice Man. It i2 not as
dificult a3 onc might pelieve, hut
it cannot be done in a few short
month~.  Following +ery carefully
the adsice of Mr. Martin. who
has dealt with the problems of
thinisands  of Service Men, thi<
hook deals very carefully wlith the
ewenttal stages in the prepara-
tion for qualifylng as a Service
Alan.

—_—

Book No. 6

Bringing Electric Sets
Up to Date

With Pentodes, Multi-Mus. Dy-
namic Suakers—Cnm&Ieto in-
formation How to odernize
A. C.. D. C. and Battery Oper-.
ated Recelvers
By CLIFFORD E. DENTON

In this country there
ten million electrically
receivers that vould be modern-
jzed—by placing In them new type
tubes, new sheaker cqulnment and
nther modern Improvements. This
husiness  of fmproving  old  sets
¢an zo to the vxperimenters and
Service Men If they will quickly
Jmni Into aetion

are over
operated

increase your knowledge; you
1 help in your work and they
your money earning capacity.
uring your spare time at home.

he authors of these books are well-known to
everybody.

|
|
|
|

Library Series covers accurately

ou have ever
ooks ¢
and written so that

Each one is_an expert radio man; clearly understood.
an aurhority on the subject—each is thoroughly books.
Book No. 4 { Book No. 7
Modern Radio Radio Kinks and
Hook-Ups Wrinkles
The Best Radle Circuits For Service Men and Experi-
menters

A Compiets Compendium on the
Latest Radio Short-Cuts and
Money-Savers

By C. W, PALMER

It often becomes necessafy for
experjmenters and Rervlce Men to
rall upon their memory for some
short cut or radio wrinkle that
will solve a problem quickly. In
bustness, '‘short cuts” mean time
and money saved, and to the Serv-

fce  Man “'time saved” means
money earned.
Book No. 8

Radio Questions
and Answers

A Selection of the Most {mpor-
tant of 5,000 Questions Submit-
tod by Radio Men During the
Course of One Year

By R. D, WASHBURNE

There have heen collerted a wide
vurlety of auestions which  have
vome into our sditoriul oMces dur-
Ing the past two years, and only
thogse whose answers would henefit
the majorlty of men engaged In
racdio have been [Incorporated in

this amazing questlon and an-
swer book. A tremendousiy fonk
st of topdes 1s treated.

Book No. 9

Automobile Radio
and Servicing
A Complets Treatise on the Sub-
jeet Covering All Phases from

installing to Servicing and
Maintenanee

By LOUIS MARTIN

Automobile radios are up und
coming. and somcone has to ser

ice them properly. It therefure
brhooves you to read this -
wensely  fmportunt new book on

the arl of Automobile Radlo.
hook iz concise. amd full of ilfus-
trutions,  phetographs, dlagrams
und hookups.

A few of the really interesting
chapters:  Introduction; Automo-
tive Rudio Installatlons : Complete
Deserlptions of Commerclal Auto-
motive Receivers: Servicing Autu-
motive Receivers; The Ignitlon
Svstemn: General Servire Conslder-
atlons: Effects of Temperature on
Power Supply: Conclu-lon.

familiar with the field which he
This is perhags the first real op,
ad to build a ra

that are authentic,

represents.

rtunity chat
o library of

right-up-to-the-minute
are casily digested and
coupon below for your

the
Mal);

1 Book Ne. 10

Home Recording and
{ All About It

A Complete Trontl‘u on I;ﬂuhn-

taneous Recordings. iero-
phones, Recorders. Amplifiers,
Commerciai Machines, Serv-
ieing, eote.

By GEORGE J. SALIBA

If thefe 1s one subject that
I+ fascimating to every radio
mian, it is that of Home Ite-
vording.  Of course, this volume
1z net ali on “"Home'" record-
ing, but the jnformation con-
tained therein 1z lmportant to
commercial radio men, studio
operators, englneers and others
mlerened In this phase of ra-

0.

The art of recording ard re-
producing broadcast selectlons Is
beconing more important every
day to radlo men. experiment-
ers and Service Men. Equip-
ping  dance Lalla. auditoriums.
rhurches, resztaurants and homes
with puhlic address systems and

amblifiers  hrings many estra
dollars and often an exceilent
income.

[P

Book No. Hl

Point-to-Point Resist-
ance Measurements

The Modern Method of Service
ing Radio Recsivers

By CLIFFORD E. DENTON

Of the difficult problems which
Rervice Men face taoday when
airing reeelvers, the Ereatest
hat of replaclnk proner re-
nee values in sets  Thir task he-
4 even more difficult when the vaines

of manv standsrd sets do not
inforinalion on 1o Sersbee Mo,
few book radio men will hnd the
el 10 @ > pluce n
al opersting condition.
halt the tine ususlly
required to adjust the average fet
Rutheient space has been devoted to the
elementary prol
electricity se it 1
Menpurements so
will have & comprehensive iden
overeome this problem,
you will find s partial List of the
nts whieh will appear in this new

THODUCTION. Advantages of Re.
sistance  Measurement Methud of Serve
icing for Radlo Work: Basic Prineiples;
Methods of HResistance Measurenients
Resigters in Radic Receivers an
plifiern. Point.t0-Paint

Meupurements in Typicenl [
uring Ohmmeler, Resistance ’
tnents using Modern Tester; Reuline
Teating where Citenit Diagram ie Availe
ahble and whete Reamtun. ‘nown;

are o
Tesrnug Metliode in I
mrnt, APPENTHN

| et

ALL BOOKS
UNIFORM

The hooks tn the new RADIO-CRAFT
know thelr ubjects.
12¢ jllu<tratlons.

The yvolume- are all

LIBRARY are all

uniferm slze. &x9 Inches.

strictly up-to-date. and written by men who
and cantain on am average of 50 to
Each book 1. printed on fine book baper and no expense Nas been spared 1o make it
an out-tunding yvalue, tur it editorianl contents as well as from the merhanical ~tundpolnt.

the fifty (50) cent Triys ha
uznes,  You ran huy the

with vyour remittance.

accepted

Big Discount
to You

In order to make it pnssible for evervone to buy these books

heety made uniform for all vol
hooks separately,
take advantage of our special ofter

When Five (5) Books or More Are
Ordered

Deduct 209 from Your Remittance

Simply fill in the coupon (al lekn. and mali it to us torether
Cherks,

but you should

stamps  or pumicy orders

382

Clip Coupon and Mail Today!

iINC., 95-98 Park Place,

New York. N. Y.

I have circled below the numbers of books In the RADIO-CRAFT LIBRARY, which You

I
| GERNSBACK PusLICATIONS.

The amount

Cirele  nubers wanted:

City

of my remlittance Is. ———

Name .. Coemass AR s e em A R e e b P

are to send me, and have deducted 20% for orderlng five (5) books or more.
@y remlittance In full, at the price of 50c each, when less than five books are ordered.

I have Included

or money orders accepted.]

(&tamps. checks
2 3 1 5 6
Address ...
S State . ........

for

.................... RC-12-33
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$50,000 SPEAKER CLEARANCE
SALE!

SPECIAL - SALE - FEATURE
FARRAND INDUCTOR DYNAMIC

Absolutely Genuine Farrand:
Compact in Size:

Brings in the Very Weak Short Wave
Stations:

The Ideal Short Wave Receiver Speaker:
Eliminates Hum and Line Noise:
Draws Less Current:

Do not confuse this model with the various similar types on the market,
posing as Farrands. This is the true Farrand Inductor Dynamic. Its adap-

: tion to Short Wave Radio Receivers has proven a popular step. The most
inaudible stations are brought in with remarkable clearness without the customary noise and
hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket
placed between them to facilitate mounting. Overall 9", 53 95

BOSCH FARRAND

. . 0 ’
SPEAKER CABINET Limited Quantity! | 127 MoDEL
Mathetle " or " dnamile INDUCTOR
| covone R, C, A

chas ta 107 In

diatiete A beautiful D Y N A M l c

wdl cabinet :mll\tlrl'-

l!‘llll\ T l‘e’\z\lz‘f\"\b::ll"\ The 12" madels have two

h f nagnet standing  uurlght,

" MAGNETIC | (i i
Gl iatn tom to case maounting, .
hironze oth  fo

n-fen- of the 12" model:
H A s s 2% high and ¢z decp.

trastlsg lcolor 2 e

Dimen=t 2™ . 127 wide, 10” deep.

rice ... 000D000000000 00 $1-75

JENSEN

This chussis is the identical Our IRlce ooty et
e used i the RO TODA-

1ooBR und 103 Speakers which

ist for as highas §35.00.  Note ox F o RD
built-in - vutput  transformer

whielr  permits use of 450 A.C.andD c' I’{',.-_-

volt~ without distortion, mat-

. e =y Model D-7,A.C. ting or Dlasting,  Generous  oversized  maguet, co N fin
' DYNAM]C The thick armature i3 accurately centerel, the c E R T '
sturdy metat e bs o lined with a speeial self-
Widely used a~ an ad- baltling  tabric, geeatly  improving  acoustic prop- Ne” eancert lel.
::.“!._;.“‘;"mm ":\_"“' " erties of this sensativngl speaker.  Note the cor- ““"f:m :“)‘l'l" ‘;" sherl ;'L
on publi f rugated surface of the eone, an exelusive feature— uses 280 \‘l’"‘f‘_‘ Do
temns W handle an enlhynces  preptection reproduction sualities em s | v fleld
I~ mnount o siderably; most compactly mude; 97 outside di- I-lance 2 500
volume witheut distort- ameeter, 4127 deep overall. ol ntput ns-

Ing or ruttling.  Equlb- Yiee 2. former may be had
'||u;5:|::# pmi with a 230 rectifier LR $2.75 ur slikle busht {'—A
e. The beaker mea ]null output bes.

wres 121 high, 113" \\'ltl«. and 7 7/32° deep
itaffle openlng required. 107. \nnplled cotnplete A.C. “lm Tuhp,

diti e $8.95  yo o $6.98 | Price Going Up. Buy Now! Lt
, 0 x F 0 R D
PEERLESS | S omberdCarlso ACoorD.C.

A.C.and D.C.
Auditorium

DYNAMIC | MAGNETIC
DYNAMIC

SPEAKER P l S
CHAS SIS The gf.mx'rl:ufo ad-

X Adaptable for the ‘lll:r;s lg")':-p];])g:f‘:_‘ta::mtmuﬁ I]r:m“;m‘;‘"f:‘l;lg model.
k 4 'ﬁ?:_‘ "lu:‘zr.rﬁ; a;.':;’ll;d quality and service Inzist on a genuine STROM- with a4 1% 5
--‘]'. . for use with any re- BERG-CARLSON PICKUP.  Lirtle has to be said wpenlng. ersize .
e relver employing  the abomt  it—Stromberg-Curlson quality is kuown the frames with ‘j"‘ﬁ - )
average type of audio world over.  P'rice includes a Strombersg-Catlson ::'l" ul:'""" '("l il ="“
== ., amolitleation system Head, Arm, Matehing Trausformer, Pickup  Mug which gives the
IS als low as 00 volts -1 |Irrelll{. . tmmh"l and 20-Foot Insulated Extension Cord. sheaker higher field strength and permlts greater
e B e e o BUY NOW!  This Low Price For a Short Time | energization. 1. model has a 4.000 ohm field
fothiers & lel used a dry rectifler system with i *ho el Rt 0 LI T, £
a hum condenser for minlmum A.C, bum. Onlg'. sS 5° aml;llﬂe; o lru!m‘ e l}l,llc llim: r b

Dimenslons—12" high, 8% deep Price Complete
A.C, Moei, Prie.$8.851).€. Mol l-ﬂco.sbo 95 AC. with 280 Tube........o.ee.nnnns. $9.95
6 Volt. Irice.. 5000000 EO0 000000 000900000 $7.95 DG Madel ......... B00G0E6008008080088000060 $7.93

All orders are F. 0. B. New York, and
subject to prior sale.  Terms: A deposit RE P RK MPANY
of 20% is required with every order. Bal

t

ance may be puid om delivery.,  Dedue

2% if full amount is sent with order.
DO NOT SEND FOR CATALOC 245 Greenwich St. Depto RC New York, N. Y.
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RTC’s Big De

cember SPECIALS

Every month we list on this page a
few STAR* items which are not listed
in our catalog. These are all specials
on which the quantities on hand are
not sufficient to catalog them. Ouce
sold out, no more can be had. ORDER
NOW—TODAY.

STOP SHOPPING—the lowest prices
are right on this page. No one under-

No Une "‘I Radlo sells us. We meet any price on any.

new merchandise. Order direct from
Underse"s Us' this page «@nd save money. 1009 satis-

0 faction on every transaction. Take ad-
vantage today of these special offers.

* “FARADAY” 7 Qi o itavin | Tie “NEW DEPENDABLE'" .12,

Complete with Full Dynamic Speaker
ONLY #5—~NO MORE WHEN GONE

Sold Either Wired or in Kit Form

Tlere Indeed 1z your obpPortunity ta build one of
the finest tube checkers ever geslgned—an instrument

a.

| | —

AN d

which is MODERN in every sense of the word. Will
test all the latest type tubes. inchuling tho.e with
7 AND 3 PRONGS—DIRECTLY—witlout the use
adapler

W SPENDARLE,™ despite itz high e-
gree of aceurary. ls extiemely slmple to operate. lioth
plates of the %0—82 53 and other retifier tubes are
readlly tested without the use of 4 “second plate’”
bultoe,

The instruthent empioy: a  high-grade, D'AR
SONVAL TYPE. MOVING-COIL MFTER. insuring
1herely  estreme  aceura Thiz In<timnent  will
check more Lhan 120 (hfferent Litbes and even those
smhich have not as yet bren plicet on the market.
The tube tester 15 amply guarded against tube
*shorts."* which comlltlon {s indicated by the flash-
Ing of a small pilot light. Al component part- are
mounted on a beautifully etched panel and the entire instrument placed in a Sturdily
construeted, leatherette-rovered. carrylng eaze. For operation on 105-125 volts, 50 40
cveles, A.C. Thls Instrument is available cither In kit form or completely wired and
tested. ready to use.  Shipping welght 9 Ibs,

NO. 303 *“New Dependable Tube Tester, NO. 303 A '"Now Dependabls™ Tube Tester

y wired and In kit form.
tested
1f ever there was & greater value than thie before, we have yet 1o ses it. The selectivity .
and penwitivity uf thin 7 tube rereiver. flue 1o itn 3 tined xtaRex are st ax siath nn thowe of 5 F YOUR PRICE.. * YOUR PRICE.n ©

super-heterodyne recciver.  The construction of this et is bert deseribed mx “Standard. ™

1%« circuit is noue other than the "'good-old-<tundhy™” T. R, F. type whi
proof ever designed. It incorporates two stages of tuned 1t F. amplit
scrcen-grid tubex: a type 24 power detector: a «ngle sts,

h ix

ol mybi ¢
of type 27 A, F. voltage a

the mant fool-
w24

blifies-
tion and hinally a 1uchepull atare uning 2-49 tubes. The xet is sokd complete nith & nmtehed NEW NEW NEW | A Rea‘ Microphone

ficdl dynamic speaker.

power switch. ‘The knoh on the right i~ the station selector. The toggle switel
etiables you 0 cantrol the tone from high trehle to deep bass,  Cails, turning-conden<er-gnng,

H ’ 3 |
Tuning is extrewely simble. The kol on the left in & combination volume control and Service Men's Wire Wound at the Price os a TOY
Here is the -,
filter hank, filter choke, bisprra condenrers, ete., are all thoroughly sheelded. The chasais Only 100 Kits Left

itsell is mmde of heavy Rauge petal.

outen steet el ario ever offered in
eiver is not the midget type. It in a full-sised chuseis having qualivies w hich are not found St s & commereial
use of three tuned eircuis employ ing seteen grud snd hagl n R. F, trausformete i
wnd bi-pos [rowdle in hiat, peneitvivy Deepite the tage of new tubee seoentiy = type miero-
18 genernlly enneed that for aserugr b uee the type 43 tubes in push vull ar- { I -
e power Witk tha Lentt dhiwt ot €7 e uee the G Wesun aTION — Hemmary phone!  An un
01 OPPOLTUNIY for pirs e

men to Uclean-up ' There nre bintle
fo gnve out i very short order e

Meneuren 1919% wade by 7% high hy 121,
150, All bigh grade burts such us Aeravos coudensers

less tubes
YOUR PRICE

SP-2001 ‘“Faraday’ 7 Tube Screen Grid T. R. F.
Recelver Including dynamic speaker but $ 1 . 9 6

n 100 of these pecrivers
first aerved.”’ The
diep overall  Employe the

h'in the center Fixed Resistor Kit

largest value

usually large
twobutton
microphone,
rugg; ron- -
struct and =

designed  especially for broadeast
purposes. Frequency range SO to orer
a resiator of thie [ 5,000 cyeles—adequate for all speech
Uy dilicrent fo | and mwusic reproduction.  ENCEL-

Clarosiat volume

Yau have prubably
trpe befure, 1t is new,

RADIO anpo SHORT
WAVE TREATISE

M naw of the opportunity to
a::;:wy‘::::r;_e“:.k lu_.’:_a P:;:‘im. ul( o !:::i”d'
¥ e L5 =
2l 62t usetur information, radio
R.‘ Jll:nms and !Iluglut!'o‘nasf

E

ms.

at Bt Iy
UEY ANOTHER CATALOG, Cotrma
e editorial section with valk IA‘JP 1
tion not found auswe here elae.  Speciy

other realstors, both i

e resiviors are | LENT FOR P UBLIC ADDRESS
WORK Stretehed cushioned diaphram
aalie, A re of duralium bwuh pure ’gcgd center

0 eel e ithon !

o reniators, anly four of whch od. contacts on buttons and diaphram.
v .p.r‘.‘,u".'rf‘.l....‘. than 71 duforend .%..Z;fn'g"‘;n.e-'....u. wera | Standard 200 ohms per button. Finiched
. i b ¢ more 1 5 50, -

P& ekl containg wne each of she. lilowing values, | 1% D€aUtiful polished chrome. Net weight

40 C. T, 60 C.T ; 50 ohma. 100. 150, 250, 300. 400, 600, 1% lbs. Ship welght 2% 1bs.
$00. 2000, 3500 and 3000, and two each of the follgwing. 206 ey !

O T 4 a l No. *‘F*" 2 Button Mike 54,95
stor. VOUR PRICE o vre Weound Fixed $2,75 | YOUR PRICE.

NEW READRITE MODEL 710 ANALYZER
TESTS LATEST TYPE ¢ AND 7 PRONG TUBES
ey trat ey 2 itk h o e &

& 1gn; (3) wccurncy of measurementn, (4) rugged
le uf testing mnything frum old b

n
“armorrd” in the mr.
! the fine wir
mats hife, A

This new Readrite pri
work. (1) low cout. (2

dineny inatrument huilt for seryice

Jeratiun has been giver 1 h|r ":,dpl:‘
ner in this iseuc  Among |':- e
technical information Juted arc ihe folly

ing

1S A PARTIAL LIST
HERE L ONTENT

Fundamental Principles of R-dlo:
‘s Law

- Discussion of _MNe
o2 + Twin®®
s==Constructing a* Triple X
mplitier == All about sm;rn‘e':le.r;.

— Eliminating

i Comm o, e Th
chl‘:':; 'l'i's.oo Prize Suggestions=—
ﬁ.mg Minks, €ic.. efc

WRITE TODAY. Enclose 4
cents for postage. Treatise
sent by return mail

Over 100 New Hook-Ups,

of the complete unit. k15 necdless
to add that the kit is ery modale to the latest sereen-grid. pentode. snd niuitt-mu
receivers.

The "Nodel 710" is an extrrmely compnct device. The out-
dimengs { the e cuse nre only 103 by Tig hy 33
.C. voltrieter, 80 A.C. volfreter
a mill ieter. The [).C. vollmeter has four rpages: D to
10, 0 tv 60. 0 to 300 and G to 600 volts. The A.C. voltmeter hag
three ranges: 0 to 10. U to 140, wnd @ to 700 volts. The millwin.
meter hus two rangss, one for 15 mill. reading snd the other for
150 mil. This variety of nnin makes it possible to test
every concelvable radio clrcuit: hixh voltsse secondaries
of powet tennelor current drain of all radio tubes. inchud-
ing_the hixh {uuc snd 210 tubes, Fec.
CONVENIENT SELECTOR SWITCH — The instrument is
u) d with a pit 10! ut el
be obtained of '
volts reversed,
Lyevolt buttery
for grid tear, niinuil) treta, ete,
ST PENTODES—''MULTI-MUS’® ‘S7's and *S8°‘s
0 RECTIFIERS, Etc.—There are four sockets on the
:.!rlha analyser to take care of the four, five. s1x and seven
ul

volta re-
ute voltuge, screen-grid
ipplied with the analyaer.

o o jde **¢

Ete. 1000 Illustrations.

ung T . There in & "grid-ten ™ push-button. 1 ncks
nre iluble for the indbvidual use of All nicters, exter u
every runge. There in a screen-arid Ein 1ack. and ther wo

pin incke for conneeting the enternal battery.” Both pintes of the
teated by upe «

sprcul adupier
ring resintances aad

€ yaer is furnished complete with teat leada. connecting csbles Burgess 4 45-volt battery. seversl hattery
le-il;'. l‘:'"t: UX adspter, '8 rectifier adubter xnd romstungs and capacity charts, Shipping
weight,
Model 710 Analyzer. List Price. $27.50, ) 8
YOUR PRICE 2 S

Lt
tnpacitien. T

WE ARE A WHOLESALE HOUSE AND CAN NOT AC-
CEPT ORDERS FOR LESS THAN $3.00.
If C.0.D. shipment is deslred. please remit 20% remit-

tance, which must accompany all orders. catalog for the greatest Radio Bargains.

H full eash accompanies order. deduct 2°% discount (except Should you wish goods shi

on Readrite 7I'0 Analyzer). Send money order—certified for same.
am

eheck—-U. §. S

Radio zi"roding Company

ORDER FROM mls PAGE You will find special prices from time to

time, in this magazine. Get our big FREE

pped by parcel post, be sure to include sufficient extra remittance
Any excess will be refunded.

102 Park Place New York, N. Y.
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wpreme gives you loday whal others

will offer

Z(S’?’ﬂ(??’l’l?? _

Supreme engineered all equipment into

MASTER
DIAGNOMETER

Radiomen who set the pace in modern radio techniaue look

to the line of instruments which have demonstrated their ability at Sy
af

time and again to set the pace in modern scientific development.
aAnd now Supreme offers an improved method of complete analysis
through an analyzing cable and patented adapter—Ilocking plug.
greater speed, flexibility. efficiency. and compiete banishment of
obsolescence are now made possible by Supreme’s new “FREE
REFERENCE POINT SYSTEM OF ANALYSIS,”

This new system, owing to its extreme flexibility, is unaf-
fected by even a complete re.arrangement of the connections of
tube elements to the tube terminals and so simple that any
radioman can instantly apply it to his testing procedure and
new developments as they occur. Referring to the accompanying drawing
it will be seen that the numbers around the controls conform to the
R.M.A, System for identifying the terminals of tubes: two spare (abbrevi-
ated "'SPR''), settings are provided for possible 8 or 9 terminal tubes.

The controls as shown in the drawing are set for measurements between
the terminals numbered 1 and 2 of the new KR-1 automotive radio recti-
fier tube. By the new RMA system for designating tube terminals, the
number 1 terminal of this tube is connected to the cathode element, while
the number 2 terminal is connected to the plate. These controls are,
therefore, correctly set for measuring the AC plate potential of this tube
when the *“VOLTS™ button is depressed, or the resistance between these
terminals when the ''OHMS™ button is depressed. A separate control, not
shown in the accompanying drawing, is used for selecting the various meter
ranges. Since the “SELECTOR 1'" is used also for current measurements.
the “MILS.” button may be depressed for reading the cathode current,
which in this tube is the same as the plate current, but the plate current
can be measured by rotating “SELECTOR 1" to position 42" and de-
pressing the ‘‘MILS,” button.

The controlling qrit‘l‘ of a type 24 tube is connected to the “top cap"”

SELECTOR]) SELECTOR 2
CURRENT BIAS

Ask your Jobber for a demonstration. Meanwhile, inform your-
self of the most up-to-date development in the science of radio
testing equipment by sending for the 1934 Supreme Catalog
Free. See Coupon.

one complete instrument—the DIAG-
NOMETER, Competition followed
with combinations of various types.

Supreme invented the snap catch
anglyler plug—Competition had to
follow suit.

Supreme
single meter analyzer.
followed the leader.

And Now—Supreme's exclusive "FREE
REFERENCE POINT SYSTEM OF
ANALYSIS.” Imitators are bound to
again follow Supreme leadership.

pioneered the A.C.-D.C.
Competition

MODEL 91
SUPREME ANALYZER

" Referenc |

terminal of the tube; the connections to the *“top cap™ cir-
shem: 5 cuits are abbreviated “T, C.” on the accompanying drawings.

/ The screen grid corresponds to the No. 1 terminal, the plate
. to the No. 2, the heater to No. 3 and No, 4, and the cathode
to No. 5. All potential measurements should be made with
reference to the cathode of No, 5 terminal, so that one of the
controis should be set at No. 5 while the other control is ro-
tated to the “T., C." position for the control grid potential
measurement, to the No. 2 position for the plate potential
measurement, etc. In this type, the tube test is accomplished
by setting the "SELECTOR 1" control at the No. 2 position
and the “SELECTOR 2" control at the “T. C.” position, and
depressing the *‘MILS.'' button for the first reading, followed
by the “TUBE TEST'® button for the second reading, after which both
buttons are released.

The two plates of the conventional types, 80, 82 and 83 rectifier tubes
are connected to the No. 1 and No. 2 terminals, and the applied potentials
are measured with respect to the filament which is connected to the No. 3
and No. 4 terminals. One of the controls should be set at the No. 3 o
No. 4 position, and the other at the No. 1 position for one plate potentia!
measurement and at the No. 2 position for the other plate potential
measurement. To measure the AC potential between the two plates.
one of the controls should be set at No. 1 position and the other at
the No. 2 position. For each potential measurement, the ““VOLTS™ button
should be depressed, as the meter is not applied to any circuit until a
button is depressed, thereby providing positive protection to the meter.

These few examples will suggest to the professional radioman the in-
numerable measufements which are possible by this simple arrangement
which constitutes the SUPREME FREE REFERENCE POINT SYSTEM OF
ANALYSIS.

Eventually, you pay for Supreme standards, Supreme engineering fore-
sight, Supreme quality construction, Supreme skill and speed—why not
enjoy its economy in the beginning—NOW!

\ 4




(| saved % byj Yes, and it g %llf'
buying direct || 'gives you cArmrazirng
M:cénv:/ ;si:i‘- WORLD-WIDE S“PFR _0

1 |
Llaboratories RN

alwAve Radio

O T0 2000 METERS | "o
i‘r'x--" - N i I{%-ﬁ‘ ‘ ~*

~

NDS of satisfied cus- =
tomdie have saved from 14 to
1% on thi@ radios by buying direct from
Midwes@ aboratories. You, too, can make
a positill saving of 30% to 50% f)y buying this
16-tu eLuxe ALL-WAVE radio. . . finest develop-
men "‘Midwest’s 14 years experienee as leading radio
mgitacturer. . .at the sensationally low direct-from-labora-
price of only $49.50. You’ll be amazed and delighted at its
per performance! It bringsin broadeasts from stations 10,000 miles
find more away. Gives complete wave length coverage of 9 to 2,000 meters
{33 megoceycles to 150 KC). Send for the big FREE catalog today!
This bigger, better, more powerful, elearer- and world’s finest stations as; DFA, Nauen,
toned, superselective radio has FIVE distinet Germany—REN, Moscow, Russia—EAQ,
wave bands: ultra short, short, medium, Madrid,Spain—12R0O,Rome,Italy—VK2ME,
broadeast and long...putting whole world of Sydney, Australia. Newer before s¢ much ra-
radio at your finger tips. Now listen in on all  dio for 80 little money. Don’t buy any radio
U. 8. prozrams...Canadian, police, amateur, until you learn about this greatest of radio
commercial, airplane and ship broadeasts... values. Send today for money-saving facts! |
40 NEW 1934 FEATURES

Try this Midwest radio...in your own home Automatic SELECT-O-BAND (exelusive

= ' ., ) .
...for thirty days before you decide. See with Midwest), simplifies short wave tun- DEI(JXPAUdI’Df Iﬂmr €
for yourself the 40 new 1934 features that ing, instantly pointing out wave length of

insure amazing performance. For example—  the station. | s p E l“ E R-..:

Other features include: Amplified Automatic Volume Control, 16 New Type Tubes, Bal-

anced Unit Superbeterodyne Circuit, Velvety Action Tuning, Super Power Class “A” BIG FREE CATALOG

Amplifier, 29 Tuned Circuits, New Duplex-Diode-Hi IhII:Iu Pentode Tub(e:;?l, No-Ivagc "l;lrn:‘ n?cf%ffrvi?ﬂﬂﬁ?ﬁ& :ﬂ;g\a?opwlt:iﬁ]su !ttl:_itg:f?;
Heterodynes, Full Rubber Floated Chassis, Vari- 3 : it 0o Iuvo Comeolon. ..

PN ERLLS 0w [VERMS| sbic Tono Biender, Centralized Tuning, 7 KC ix"the new modemislic sesend. - priced £ sivs

[FOREIGN RECEPTION e Lot ] ;
iy gany, assovias] Saleshivtiy, Not Thermionie festifion Toully Seir gon 5% 1, Br Mok 58, e, 2
2B L entificaily Shielded (cotls anc-swi catacombed), . of aaiisfaction asif you were toselectit per-

l @ Midwest 16 i $500 ete. These and many additiohal features are usu- aonally at our great rodio laboratories,
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finest radie
}hee\-::sh;‘;r:i, Write for your FREE catalog N O W! -

Y, ever hear DOWN ally found only in sets selling from $100 to $150.
v oY SLECN, RUSH THIS COUPON FOR
copiier | DEAL DIRECT WITH IABORATORIES [reiviniBbt Bt liildiis i

States, Canada .
: o i Inecreasing ¢osts are sure to result in higher radio o
ar‘:tltl':l;:rl‘zlz}‘ ég:wtﬁ Rl':l:g prices soon. Buv before the big advance...NOW, OFFER AND NEW 1934 CATALOG
[\

while you ean take advantage of Midwest's
amazingly low prices. No middlemen’s profits

Germany, Italy, Also air-
i § to pay! You save from 309 to 509% when you
| plane and ship transmitters, buy direct from Midwest L o

A i - aboratoties. . .you
B “ham'” phons and codo | €t 30 days FREE trial—as little 13 $5.00 down QP 0
transmitters puts a Midwest radio in your.home.Satisfaction
Lowa, Jn. guaranteed or your money back! FREE catnloﬁ -l‘o A

WJLBUB;J:G Pone S, shows sensational radio values. Write TODAY

MIDWEST RADIO CORP.

DEPT. EEl—~ CINCINNATI, OHIO, U.S. A.,

Extablished 4920 Cable - Addressl Mirako.” ABC -Sth. Edition City.... State...

MIDWFST RADIO CORP,, AGENTS!
Dept. 350 Make Easy
Cincinnati, Ohlo. Extra Money
Without ohligation on my part send me

your bew FREE 1834 cul.xll?m, and com- tcg':»eck Heto
lete detalls of your lberal 30-day | Details

REE trislorfer. ‘Thisis NOT an order.
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