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TOW is the time to cash in on the
| widespread public interest that
is being aroused by the sensa-
tional Radio Prosperity Campaign.
, And you, as a Radio Service Engineer,
No. 710 - can cash in best by using the Readrite
testers shown here. They will make
money for you and save you money! You
ean afford to standardize on Readrite in-
struments. They are popularly priced.
They enable vou to make more calls at
less cost per call . . . they make it easy for
you to meet every servicing requirement . . .
they withstand the hardest kind of use and
abuse . . . they insure that your equipment
dollar stretches much farther.

No. 710 READRITE TESTER

This all-purpose tester fills every need of both the ex-

\“‘
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|
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READRITE pert service man and the beginner. It is designed for
OSCILLATOR i the testing of new and old radios. Equipped with a
practical selector switeh for cheeking all parts of tube circuits by connecting
to the set sockets. Selection for testing voltage of plate, grid, cathode, sup-
pressor grid and screen grid is quickly and accurately done. Plate current, Here's
filament volts, line and power supply volts, resistance and continuity are
measured. Battery is used for continuity testing of transformers, chokes, Proof of
etc. Handles most advanced circuits and newest tubes. READRITE
The No. 711 Readrite Tester is the same as the No. 710 exeept that it is Leadership.
equipped with the new Triplett D’Arsonval Volt-ohmmeter, which has 1000 .
ohms per volt resistanee. The readings are 0-15-60-300-600---0 to 300,000 Write
ohms. Ohmmeter reading is secured with the 415 volt battery, which is furnished. for your
copy
No. 550 READRITE OSCILLATOR TODAY!
This signal generator furnishes a modulated signal of constant frequency for REACH FOR
[ the alignment of all modern radios. It is used to align r. {. transformers, THE JOV OF LIVANG
No. 410 check oscillator stage, compare gain in tubes and determine the sensitivity

TUBE TESTER of a receiver.

M s v 1
No. 410 TUBE TESTER

Used for checking new and old tubes in receiving sets. Simply de-
signed, compactly constructed, this tester is ideal for both outside
work and for counter use. A push button provides two-plate eur-
rent readings for determining the conductance and worth of a tube.
For those wanting a longer-scale instrument, the Model 416 Tester,
with a Triplett D'Arsonval Flush Mounted Meter is offered. This
instrument does not have illuminated dial, but in other respects is
the same as the No. 410.

YOUR JOBBER CAN SUPPLY YOU

See him today, or send the
coupon for deseriptive catalog.

READRITE METER WORKS
81 College Ave, Bluffton, Ohio

e
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SEND COUPON
FOR QUICK FACTS

READRITE METER WORKS,
81 College Ave.,

Bluffton, Ohlo.

Gentlemen: !
Send me catalog on Readrite Instrument No. (
as well as [older giving proofs of Readrite l.cadership.

Strect Address

PROSPERITY
CAMPAIGN
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Don’t spend your life slaving away in some dull, hopeless joh! Don’t he satise
fied to work for a mere $20 or 330 a week. Let me show you how to get your
start in Radio—the fastestegrowing., biggest money-making game on carth.

Jobs Leading to Salaries of $50 a Week and Up 77 -

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman and in 2
Service and Installation Work—as Operator or Manager of a Broadeasting
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!

Ten Weeks of Shop Training L

Pay Your Tuition After Graduation

We don’t teach by hook study. We train you on a great outlay of Radio. Television and Sound
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the very lat-
est and newest Television apparatus, Talking I'icture and Sound Reproduction equipnient,

Code I'ractice equipment, ete. You don’t need advanced education or previous experience. We
give you—RIGHT HERE IN THE COYNE SHOI'S—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 you
this training and you pay your tuition after you
have graduated. Two months after you complete my
course vou make your first payment, and then you
have ten months to complete your pavments. 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 offs.

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 Receiving Sets
and actually transmit your own Television programs over
our modern Television equipment. You work on real Talk-
ing Picture machines and Scund equipment. You learn
Wireless Operating on actual Code Practice apparatus. We

RADIO-CRAFT for NOVEMBER, 1933

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 you should need this help just write to me. Coyne
is 33 years old. Coyne Training ix tested—proven beyvond
all doubt. You can find out everything ahsolutely free.
Just mail coupon for my bhig free book!

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

COYNE Electrical School

§00 8. Paulina sto’ Dept. 83-81‘[, c‘licag°’ .
Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 8. Paulina St., Dept. 83-8H, Chicago, 111,

Dear Mr. Lewis: — Send me your Big Free Radio Book, and
all details of your Special Offer.

NI, oo rierntsrinnieseonseesoncnnennnnnnnn

City.oooveeenenniiinin...State. . ocoouuann-.
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IN OUR NEXT FEW ISSUES:

MAKING YOUR OWN YELOCITY MICROPHONE. Almost every-
one is interested either professionally or experimentally in micro-
phones. Therefore, we believe that an article giving complete
information on the construction of an instrument of the high-
quality "velocity" type will be received with exceptional interest.
Particularly, in view of the fact that the few components which
require moderately precise machining will be available in kit form
for the technician who is not blessed with a funior edition of a
machine shop.

DETAILS FOR MAKING A REAL AUTOMOTIVE RADIO RECEIVER.
Although most previous artficles concerning the construction of
automotive radio sets have been confined to the more essential
rudiments of instrument design, this article described every detail.
Only standard parts are used. The 7-tube superheterodyne cir-
cuit incorporates automatic volume control, variable-mu R.F. pen-
todes in the R.F. and |.F. stages, and two pentode tubes in push-
pull. A 3-section gang condenser with shaped-plate oscillator
tuning sections is used. The dimensions of the overall chassis box
are only about 9 x 715 x 7 ins. high.

AN ELECTRO-ACOQUSTICAL WAVEMETER. Helmholtz or Koenig
resonators have been used to detect sound and to determine the
pitch, but instruments of this form have the very great disadvan-
tage that the ear is employed to determine when resonance exists.
But the new electro-acoustical wavemeter is independent of the
ear and lends itself to accurate and convenient sound measure-
ments.

RADIO-CRAFT is published monthly, on the fifth of the month preceding
that of date; its subscription price is $2.50 per year. (Iln Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, 11l.. as second-class matter under the act of
March 3, 1879. Trademark and copyright by permission of Gernsback
Publications, Inc., 98 Park Place, N. Y. C.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. Wae 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. GERNSBACK PUBLICATIONS, INC.

HUGO GERNSBACK, President J. M. HERZBERG, Vice-President

S. GERNSBACK, Treasurer 1. 8. MANHEIMER, Secretary
Published by TECHNI-CRAFT PUBLISHING CORPORATION, Pyb-
lication office: 404 N. Wesley Ave., Mount Morris, lllinois. Editorial
and Advertising Office: 96-98 Park Place, New York City. Chicago

Advertising Office: 919 North Michigan Avenue, Chicago, III.

Western Advertising 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., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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il\ E. Smith, President,
vational Radio Institute,
the man who has directed
the Home-Study trainipg
of more nen for the
Radio Industry than any
other man in America.

any Make

s40

56

1! Frain You at Home in }511)' Spare Jime

Aircraft
Radio

Radio is making
fiyinz safer. Rudio
s employed
through Civil Ser-
AR LCoemmissnm
carn $£1,620  to
2,800 2 vear.

/for RADIO -TELEVISION -TALKING MOVIES

o

rvicin ) b i i
Set Se g ) ({ Broadeasting Radio Factories

Spare-time set servie- 4 ) y " 0
. . i Stations Employ testers, in-
Ing pays many N. R. L I Y 2] Employ managers, spectors, foremen,
men $£5, $10, %15 a 1 enyrineors, oper- eugineers, service-
week extra. oA atom, installation bk -
g Tilllatos "ﬁ‘n - and  aintenanee men, for jobs pay.

men make as much as e men for johs pay- ing up to 7,500 a

40, $60, 75 a week. = 7 y ing up lo $5.000 a T
year

Talking

Movies

An invention made
gn ble by Radio.

mploys nany
well-truined  Rudio
meit for jobs pay-
ing %75 to $200 a
week.

Television

The coming field
of many great op-
portunities is covr-
ered by my course.

RADIO-CRAFT

for NOVEMBER,

I you are dissatisfied with your present job; if you are strnggling
along tn a rut with little or ‘no Prospeet of an)thinz hetter than a
kinny pay envelobe—clip the conpon NOW. “Get my blg FREHK
hook on the opportunities In  Itadio. Read Dow qulckly you ean
earn at hom vour share time to he a4 Radio Expert-——what good
jobs my graduates have been getting—real Jobs with real fntures.

Many Radio Experts Make $40, $60,
$75 a Week

Tn about ten years the Radlo Tudustry haz grown from a fow
million dollars to lmndre f million:  annually.  QOver 300.010
Jobx have bheen created hy thiz growth, and (housinds more will be
erciated hy its contlnued de Mreht NMany nien aml Young ien
with the rigit tralming—the kind of training 1 give you In the
N. R I Conrse—have steobed inte Rtadio at twe and three thues
their former salarles.

Real Opportunities Ahead in Radio
for Trained Men

Tt's hard to fiml a fleld with inore opportunity awalting the
trained wman. Wiy In 1942—the worst year of the depression—the
Radle Industry sold $200,000.000 worth of seis and pParts!  Mmiu.
faclurers alone employed nearly 100, people!  About  300.000
] le worked In the indust In 1D broadeasthng had 1ts most

ofit: 1bre eal. 115 a gikantic husiness. even tu the warst husiness
years!  And lsok what's ahead! Mlllons of setsx becoming ohidalele
annually 17.000.000 setx In oPeratlon that need serilcing [fom
time o time!  Over 600 great  broadeasting  statlons  furnkshing
entertalnnient and news to 100.008.000 people. These  fizures are
s0 big thut they are hard to srasp! Yet. they are all true! lere
13 a new industry that has grown guickly inte @ commercial glant.
No wonider Ereat buslhess leaders prediet a britllant future for this
great and girowing bustnes

Get Into This Field With a Future

There's onportunity for you in Radlo. Tiz future Iz certain.
Teievlsion, short wave, ltve Radio, automebile ltadio, midget sets,
ud speaker systers, afrerafl Hadlo—in every bruneh, develobments

making iints F REE

Mail the coupon.

I'tl send you one copy of my
valuable 56-page Reference Book “28 Tested
Methods for Making Extra Money.” I'll do it to
prove that my training s easy to understand
and use—that it is practical-—that it is full of
money - making informa-
tion right from the start.
This hook shows you how
to do 28 Radio jobs com-
nmon in every mneighbor-
hood — tells you how to
get these jobs. Hundreds
of my students have made
$5, $10, $15 a week in
spare time while learn-
ing. Prove to yourself
that you can do it too.
Mail coupon now.

1933

and inmrovements are L\ king place. Here s a real future for thousand

1110w I know Radlo. Get th ining that
obens the road to LDOd nav nd sueress!  Nend the numm now and
ful tieuints on how easy and interesting | make learning at hor

Head the letters from graduates wid are today eaming good wmoney in
thls faseinating industry.

Many Make $5, $10, SI5 a Week Extra
in Spare Time Almost at Once

My book nlio telly how wmany of iny sludents jpade £3. 10 and 315
a week extra senvicing zets tn spare time, snon afier lheg enrolled)
1 glve you plans and s that e made good :pare-time none)
200 1o Sl e o yes for hundreds nf feliows. My Course fa
famous as “‘the one that pays for itself.’

Money Back if Not Satisfied

T am so cupe that N. R. L can train you at home satisfactorily
that 1 11 agree writing 1o ref every . penny of your tultivn
If vou are mot satlstiedd with my Lessons amd Instruction Seriiee upen
completion.  You'll get a copy of this Agreement with wy book,

b4-page Book of Information Free

Get your copy teday. It's free to any .=
ambitipus fellow over 15 vears old It
tells you about Radlo’s spare-time and
full-thine Job opportunities; It tells you
all about my Courxe: whal athers who

tive taken 1t are (Iolng and making
Find eot what Radlo offers YOU
without the slightest oblization.

MAIL THE COUPON NOwW.

J. E. SMITH, President
National Radlo Institute

Dept. IMX
Washington, D. C.

THIS COUPON IS COOD fir

OneFREE 3 560x

J. E. Smith, President
Mational Radio Institute. Dept. IMX
Washingten, D. G,

Dear 3r. Smith: T want te take advantaze of your
Special Offer.  Send me vour two  books. T(es‘c-d
Methads for Making Fatra Mouey” and -*Rieh Rewards in
Radio.” I understand this does not obligate me.

({PLEASE PRINT PLAINLY)
Address
1J8-1
City State !)
e
259
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YOUR COPY OF
M 1934

OFFICIAL RADIO SERVICE MANUAL

IS READY!

HE necessity of GERNSBACK
Manuals in the radio field has been
shown by the fact that the total
sales of the first three OFFICIAL
RADIO SERVICE MANUALS, includ-
ing the new CONSOLIDATED EDI-
TION, now exceed 80,000 copies.

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

As in previous years, the 1934 Man-
ual will also include a FREE QUESTION
AND ANSWER SERVICE. In each book
will be found 25 coupons, which en-
title you to free consultation on any radio
service topies. These coupons give you a
complete mail service—questions on serviec-
ing and operating on any set or circuit

Radio Service Men and
others engaged in various
branches of radio know the
importance of such books,
and how they must depend
upon them for reliable in-
formation. Whether for
public-address work, tube
information or a circuit
diagram, the material
needed is certain to be
found in one of the OF-
FICIAL RADIO SERVICE
MANUALS. The GERNS-
BACK Manuals have been
constantly used in refer-
ence work by leading radio
set manufacturers, mail-
order houses, jobbers, deal-
ers and, most extensively,
by Service Men, for whom
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

Contents of the 1934 Manual in Brief

@ Diagrams and service notes, more complete than ever before in
any MANUAL, Not merely the schematic hook-ups will be found,
but also chassis drawings showing parts layouts, positions of trim-
mers, neutralizers, ete,

@ Voltage readings for practically all sets, as an aid in checking
fubes and wiring.

® All values of intermediate-frequancy transformers used in super-
heterodynes, with the manufacturers’ own suggestions as to correct
balancing.

@ Detailed trouble-shooting suggestions and procedure as outlined
by the manufacturers’ own engineers—in ofher words, authentic
“dope’ right from headquarters.

@ Values of all parts indicated directly on all diagrams. WE WILL
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS
YALUES CANNOT BE OBTAINED.

@ A special section for reference to A.C.-D.C. cigarbox midgets.
@ A special section for reference to automobile radio,

@ A special section for reference to public-address amplifiers.
@ A special saction for reference to short-wave receivers,

@ A special section for reference to remote-control systems.

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

@ A special section davoted to test equipment, analyzers, stc., with
full diagrams and other valuable information.

@ A complete list of American broadcast stations with their fre-
quencies in kilocycles; sxtremely 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; nothing that appeared
in any of the previous Manuals will appear in the 1934 MANUAL.
This we unconditionally guarantes,

@ A handy, easily-consulted master index making it easy for you
to find almost anything pertaining fo your service grnblol_n in-
stantly. This index will include al the diagrams published in all
the previous GERNSBACK Manuals, as well as the 1934 diagrams.
A big convenience and time saver!

are answered promptly and ac-
curately by the editors. Re-
member that, at the regular
rate of 25¢ per question which
is usually charged by radio
magazines, this service alone
is worth $6.00. And for the
Manual, we charge only $3.50.

It is quite evident that the
1934 Edition of the OFFICIAL
RADIO SERVICE MANUAL
will be a decided improvement
over previous volumes, and
will even surpass the high
stundard of the former Man-
uals,

ORDER YOUR COPIES NOW

It is important to every
Radio Service Man and Dealer
that he receive his copy of the
1934 OFFICIAL RADIO
SERVICE MANUAL as soon
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 eharges.

No need to delay sending us
your order—the 19314 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
hook. The 1934 Manual is now
rendy for delivery,

print that would be useful

In the future.

After careful analysis we
found that the total cost of preducing
the 1934 Manual would be consider-
ably less than in former years, and
that at this time we could reduce 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 will be sent to you
complete. As usual, we urge that all our
readers place their order early so that
they will get a copy of the first printing.
Usually, at the last minute a tremendcus
number of orders eome to us and quite
often orders are held up while the book
is going through a second printing.

2460

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 be repeated. This we uncondition-
ally guarantee.

The number of pages in the new Manual
will exceed 400, 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 flexible,
loose-leaf binder.

RADIO-CRAFT for

www.americanradiohistorv.com

Mail the coupon today.

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

r

| |

' |

| Gentlemen: Enclosed you will find my |

| remittance of $3.50 for which you are

| OrRoiar R aD0 CSERVICE  MAX: I
ICE N-

| UAL as soon as it comes off the press. !

[Send remittance by check or money |

| order; or register letter if it contains |

| <cash, currency or unused U. S. Postage

I stamps.] |

| |

|

|

|

|
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. « . say these 30
Lead;ng Radio
Manufacturers

. . to their 40,000

DISTRIBUTORS
and DEALERS

throughout United States
and Canada

AMERICAN BOSCH
AMERICAN TELEVISION
ARCTURUS TUBES
BALKEIT e BRUNSWICK
CAPEHART
CLOUGH-BRENGLE CO.
CROSLEY e CLARION
DAYRAD ® DeFOREST
ECHOPHONE
FADA e GREBE ¢ HOWARD
HAMMERLUND
KENNEDY o KOLSTER ¢ LYRIC
MAJESTIC e PHILCO
SANGAMO ELECTRIC
SENTINEL e SHELDON
SILVER-MARSHALL
STEWART RADIO
STEWART-WARNER
STROMBERG-CARLSON
UNIVERSAL MICROPHONE
ZENITH
®

The need for men, PROPERLY trained, is cne
of the Radio Industry’s majot probiems, today.

In fact, the very future of the Radio Industry
is dependent on the industry having availabl
at all times, an adequate supply of PROP-
ERLY trained men to install and service—
not only the present«day highly ¢omplicated
Radio and Electronic equibment— but the still
more ¢ licated i t that will be
brought out by the Industry, fram time to time.

The above 30 manufacturers realize this.
They know that under such circumstances, no
ordinary Radio Training is going to give them
the type of “trained’” man they want. Only a
Training that is right-up.to-the.minute, and
properiy prepared, highly practical, and prop-
erly supervised, will answer their purpose.

Radio and Television Institute home-traini
bas successfully met their every test. That's
why these manulacturers recommend R. T. 1.
Training, not only to their own men, every-
where —but to all men wha want to get some-
where in Radio.

' This message approved by the above

thirty Radio Manufacturers.
Copyright 1933 by R.T. 1.
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LET THESE ENGINEERS RIGHT
FROM THE HEART OF THE BIG
RADIO INDUSTRY Frcrisn_
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GOOD PAY RADIO WORK

To the man who wants to make $35 to $75 a
week and more—Here’s 3 Message for You!

*’The great Radio Industry, today —
more than ever before —is on the fook=
out for PROPERLY trained men to fill
its more responsible jobs. These are
the better-paying jobs in Radio ...
jobswhich give steady work atgoodpay,
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—-casily 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. |,
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 andprepared for youbybigradio
engineers IN these factorics, most of whom
are the Chief Engineers of these great’ Radio
plants. And NOW these same engineers are
actually supervising R. T. . 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 Way 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 pointin R.T.1,
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, ., writes: ! Doubled
my pay in less than six months.””

Harry L. Stark, Ft. Wayne, Ind., writes:
’Now making three times as much money as
| 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 into Radio. But let these big
engineers direct your training.

MAIL COUPON FOR
FREE BOOK

Let me tell you more
'/ about this amazing-
Iy casy Shop-Type
home-training,
and more about the
wonderful opportuni-
ties for the R. T
TRAINED man in this
—the world's fastest
growing industry, Everything is 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,
Dept. 68  Radio and Telavision Institute, Chicago

F-------------------------1
1 Ray D. Smith, President, H
1 RADIO and TELEVISION INSTITUTE, (R.T.L), 1
I 2130 Lawrence Ave.. Oept 68 Chicago, 1il. i
: Without abligation of any kind please send me a §

copy of “Radio's Future and Yours.” | am inter. §
p ested in your home training and the opportunities §
g You say exist in the great figld of Radio for the I

1 R Trained man, :
! :
Name. e m————a
: :
: Address .. ... -1

[]
: City- - State-—._..____ 1
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This

Radio’s GREATEST

Servicing Book

The Most Complete Directory
of Radio Circuit Diagrams
published!

In ONE VOLUME of over 2,300 Pages

Extra Heavy Cover—Looseleaf Bound

Buy this Big Volume on our

Neoew

DEFERRED PAYMENT PLAN

Here are two of the most surprising announce-

ments that we have ever made to the radio trade

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

FIRST—that the three editions of the OFFI.
CIAL RADIO SERVICE MANUALS have
now been combined into one big volume of
over 2.300 pages.

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

It is needless to say how valuable the OFFI.

CIAL RADIO SERVICE MANUALS have been

to members in every branch of the Radio In-

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

DERING THE MISSING BOOKS. They want

their files to be complete.

The complete book gives you a volume of over

2,300 pages with over 5.500 diagrams, charts

and photos. There are absolutely no pages or

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

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

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

Our new plan now enables every radio man to
get this single volume—a Complete Directory of
all Circuit Diagrams, of over 2.300 pages. on
deferred payments. You can order this book
immediately—get it in a few days, and use it
while you are deoing servicing work. You can
make the first few calls pay for the entire cost
of the book,

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

OVER

2.300 Pages

2.200 Illustrations

THIS IS TIE

GREATEST

SINGLE

VOLUME RADIO BOOK IN PRINT TODAY

Now you can get the

1931 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
1932 OFFICIAL RADIO SERVICE MANUAL,
with Supplements,
and the 1933 QFFICIAL RADIO SERVICE
MANUAL Complete
at a big saving.

THE SPECIAL NEW PRICE FOR ALL THREE
MANUALS, WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER 18 ONLY

$11.00

You buy this book this way-—

Send $3.00 with order—

Pah); 31(5.00 to Express Company upon receipt of
ok.

Send $3.00 thirty days after receipt of book.

Send $3.00 sixty days after receipt of book.

Total $14.60.

IF THE ENTIRE AMOUNT IS SENT WITH

YOUR ORDER, WE WILL ALLOW YQU A

10% DISCOUNT. THIS CAN BE DEDUCTED

FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Mail Coupon Today!

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

In acromlance with yaur Speclal Offer, T enclode
herewlth $3.00 a3 #irat paymeht toward the One-
Volume Ralio Manual. "Please forwatd it to me
promptly.  Upen reecipt of the book, I shall DAY
express company $5.00.  Thirty days tater 1 shall
send you $3.00, and sixty day< after receipt of
book. 1 shall send you my last payment of $1.00.

count of 0%, remit only $12.60 with this coupon.

Name

GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place

Address

New York, N. Y.|

|
|
|
|
|
|
It you want 1o take advantage of the Special Dls. I
|
|
I
|
|
|

Clty
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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. 5, November, 1933

THE RADIO SET OF 1950

An Editorial by HUGO GERNSBACK

HAVE been asked a number of times during the past few

months, by readers of Rapio-CiArT, as to my ideas on the

radio set of the future. I have, in the past, made many

prophecies in connection with radio, a number of which
have come true; and, since the radio set industry has been
more or less in a state of chaos during the depression period,
it is not surprising that radio people should want to kpow
what the future radio set will be like.

While I do not claim to be endowed with Supernatural
powers, 1 believe that my guess as to the set of the future
will not be very far out of the way in time to come. When
I speak of the set of the future, I am not thinking of next
year’s set, or even the set of five years hence; but let us
look at the radio set of, say, the vintage of 1950,

It is safe to say that the 1950 radio receiver will not be a
niidget set, nor a cigarbox type, nor a coat-pocket model.
The chances are that it will stand at least four feet high,
and possibly taller. It will not, however, look even remotely
like the radio set of today; it will certainly not be a piece
of furniture, nor will it be disguised as a bookcase or as a
chest of drawers. It will be large, because the television
angle will have been solved, and it will have either an open
or concealed, ground-glass “faceplate,” upon which the images
appear. Most likely, there will be a sliding-panel arrange-
ment to hide the ground-glass television panel when the set
is not in use. The television panel will be presented at a
convenient height for you, when you are sitting in a chair
to watch the performance. Most likely the set will be swiv-
eled; that is, the top, which contains the television ap-
paratus, will turn in such a manner that (since the image is
projected on a straight surface) it will not be necessary to
move the entire set when you wish to view the image from
a different part of the room. If you move to the right, near
the window, you turn the top part of the cabinet so that the
television panel is at right angles to your line of vision.

The tubes in this set will most likely be of the cold or
filamentless type. Tliey will be much smaller; probabty
not much larger than a thimble.

The chassis of this set will be radically different from any-
thing we have today. For quicker servicing. all parts will
be demountable almost instantaneously. Radio engineers
will have come to recognize the fact that, no matter how
well you build a set, certain components (such as transform-
ers, condensers, coils, and the like) will not last forever,
and must be replaced. At the present time, this means rip-
ping the set apart. The set of 1950 will have most of the
components mounted as we mount tubes today. There will
be sockets, similar to the present radio tube sockets; or of
the bayonet type, so that by a twist of the wrist you can pull
out every transformer and every condenser to replace it.
The same will be the case with the small fixed condensers,
resistors, etc.

I can hear some of the present-day radio engineers throw
up their hands in holy horror at this suggestion. They will
say that you have such a multiplicity of unsoldered contacts
that you will hear nothing but noise. They forget one im-
portant point, and that is that the radio tubes themselves,
the heart of the radio set, are not soldered today; in a ten-
tube set you will have as many as sixty “loose” contacts if
the tubes have six prongs each. If the contacting arrange-
ment is well engineered, we should have no fear of loose or
microphonic contacts. Service Men will be able to replace
parts in practically no time. It should also be remembered

that, by not having to worry with a filament supply, the set
is simplified a great deal.

The tubes themseilves will be vastly more efficient than
those which we have today. By that time no doubt a real
detector tube will have been evolved; one that is far more
efficient than tubes in use today. The sensitivity of the tube
jtself will have increased several hundred per cent over
what we have today. The result will be that the radio set
of 1950 will require no ground, no aerial; that means less
extraneous noise and static pick-up. Each set will have built
right into the chassis a real filtering system—not the filter
which we use today, but something radically different, which
will effectively kill from 20 to 95% of the line noises that
enter the set today by way of the power supply.

The loudspeaker of the future set will not bear the slight-
est resemblance to the one of today. It is almost certain that
it will be of neither the magnetic nor the dynamic type;
most likely, it will be a crystal type or a condenser type,
or a combination of both. There is even a chance that the
set of 1950 will have a multiplicity of loudspeakers, each to
take care of a certain band of audio frequencies, in order to
cover the complete range from the lowest to the highest tones,

By 1950, it is most probable that the present broadcast
band will be abandoned, and that broadcasting will be done
generally on wavelengths below 200 meters. If television is
finally perfected, as it will be, the present broadcast wave-
lengths will be useless. Television broadcasting must be on
wavelengtlis below 50 meters, and that is what the set of
1950 will be tuned to. Every station will broadcast tele-
vision and sound, both on the same frequency. This I pre-
dicted in May, 1926, editorially, and it first came about in
April, 1932, when the New York station of tbe Columbia
Broadcasting System accomplished simultaneous sight and
sound broadcasting.

There will be radio networks, like those of today; with
the difference that almost every town will have its own local
broadcasting unit to supply the radio sets of its locality.

On the television end, we will have, of course, no moving
parts in the set of 1950. A somewhat overgrown radio tube
will project the image on the ground-glass screen. (This
screen will vary in size, but will never be smaller than
about 9 x 12 ins. More elaborate sets will naturally require
larger faceplates for larger projections.) There will be no
flickering, no crossbands, on the television screen of the set
of 1950. The image will be better and steadier than the
picture which you see in your motion-picture house.

The set will of course have its output controls, whereby
sound and sight can be regulated to your full satisfaction.
Inasmuch as its television screen will be tremendously bril-
liant, you will never turn it on full (except in bright day-
light) because the great output of light from the television
tube would cause the image to hurt yvour eyes.

As the broadcasting stations will televise and transmit in
full color everything that is going on, some of the more
etaborate sets of 1950 will have color-television attachments
to reproduce the image in full colors. The lower-priced sets
will reproduce black and white; while the better sets will
reproduce the three primary colors, red, blue, and yellow,
giving all necessary colors in a full “halftone” effect..

The cabinet of the 1950 set will probably be all-metal,
The entire set will be enclosed in metal, in order to keep
out extraneous noises that otherwise would be picked up
by the chassis. The set itself will positively not be open
in the back to collect dust, as they are nowadays; it will be
sanitary.
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That the quotation, "There

are more things in heaven CAPACITY-
and earth, Horatio, than are PLATE
TABLE

dreamt of in your philoso-
phy," is a truism, becomes
more obvious the more we
learn. New developments in
sensitive test devices have
unearthed hitherto unknown
psychic phenomena — a
phase of radio technique
which still is in the embryonic ']
stage. The following article
describes several interesting
experiments,

ettt e

AF

| ll AMPLIFIER

Fig. A

Mechanical arrangement of the “‘open grid” indicating circuit.

RADIO PSYCHOMETRY

ONSIDERABLE interest was recently created when

Major Raymond Phillips., an English scientist, ex-

hibited an instrument called a Radio Psychometer.

This instrument is so sensitive that it is affected by
anyone standing near, although 4 more pronounced effect is
produced by placing ones hands near a copper plate con-
nected to the device. Although no actual contact is made
with the apparatus, the effect is such that model trains can
be set running and the motion only ceases when the hand
is removed from the vicinity of the copper plite. One experi-
ment is illustrated in Fig. A.

Hand Capacity?

There has heen much speculation regarding the cause of
the phenomenon. At first, it appears that it is a simple case
of hand capacity, which changes the grid-to-filament capacity
of the first tube of the A.F. amplifier—thus causing a change
in the plate current.

However, Major Phillips points out the recent experiments
of an eminent radiologist who, with novel apparatus of his
own design confirmed the existance of an ‘“electrical field”
about the human body. He stated that many of the effects
in radio communication attributed to “hand capacity” are
probably due to this “electric field.”

It is well known that the electrical resistance of the human
body varies with motion. Delicate instruments have recorded
the effect on a person of a sudden shock. It therefore seems
reasonable that some of the *capacity” effects may be due
to other phenomena.

Several simiple experimments may be tried to show the
presence of this field surrounding the human body. The
first of these shown at A in Fig. 1, was tried in the offices
of Rapio-Crart, but did not show any marked effects, perhaps
due to the haste with which it was tried. It consists of a
mahogany board 36 x 10 x # -in. thick, carefully balanced on
a knife edge. It is explained that when a person’s hand is
held over one end of the board, the latter (if it is carefully
balanced) will, after a short time, oscillate slightly. Some
people. it is suid, appedar capable of producing stronger effccts
than olhers.

The second experiment desecribed is shown at B in Fig. 1.
The apparatus consists of a phonograph motor, D, a tam-
bourine, B, a lever with a needle point at one end, A, and a
cylinder of glass covered with soot. C, suitably mounted on
the phonograph motor so that the cylinder will revolve. The
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needle point on the end of the lever is arranged to press
lightly against the cylinder and the other end rests on the
center of the parchment head of the tambourine.

It is pointed out that some people could not influence the
needle point until the lever was very caretully adjusted,
while others simply had to hold their hands near the tam-
bourine head to cause the line on the sinoked drum to move
irregularly up and down as the latter revolved.

The Psychometer .

A diagram of the circuit used by Major Phillips is shown
at A in Fig. 2, It will be noticed that the output of the
amplifier is arrunged to control a model electric train. The
amplifier consists of a transformer coupled unit, the first
tube of which has an open grid circuit, with a copper plate
attached at A. Filament resistor R1 regulates the filament
potential on tube V1, while the remainder of the tubes are
controlled by an automatic filament ballast resistor, R2. A
400 ohm resistor is connected in series with the plate supply
circuit to control the plate voltage. The “B’ circuit is
shunted by a condenser of 4 mf., labeled C in the diagram.

Relay No. 1 is wound to a resistance of 8,000 ohms and
is connected across the output impedance T3, so that a
change in the plate current will actuate it. Relay No. 2 is
an ordinary low resistance unit with a winding of about 6
ohms. The main relay also has a resistance of 6 ochms and
the armature is arranged to open or close tlie circuit to the
model train.

When a person places his hand near the copper plate, A,
the relays close, thus starting the train. When the hand
is withdrawn, the plate current returns to its former value,
and the relays open.

In the first part of this article, it was pointed out that
the instruments developed by Major Phillips operated differ.
ently when different persons approached them. It has been
found that the same thing applies to this instrument.

To check the experiments of Major Phillips, an amplifier
unit was set up in Ranto-Crarr laboratories. The circuit
of this amplifier is shown at B in Fig. 2 and a photograph
of the set-up is shown in Fig. A. Since Major Phillips ex-
plained that different persons affected the device differently.
we arranged the unit with a sensitive current meter in the
plate circuit of the output tube. This meter measures the
difference in plate current when different persons place their
hands near the plate.
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At A, schematic circuit of Major Phillips' radio psychometer; the circuit at B shows electrical connections followed in the set-up shown in Fig. B.

will have most of the equipment on hand.

first-detector.

to obtain improved A.V.C. operation. Meter tuning is

the form of a silent-tuning switch.

THE 1934 ULTRA-MODERN SUPER.

In reading the above title, readers of RADIO-CRAFT will imme-
diately recall the article, "Building and Operating An Ultra-Modern
Super.," which appeared in the October, 1932 issue of RADIO-CRAFT.
To these tecnicians, particularly, we call attention to a construction
article on the modernized version of this instrument which is to appear
in a forthcoming issue of RADIO-CRAFT; owners of broadcast receivers
built in accordance with the older design will find it particularly con-
venient to convert their chassis to the newer construction, since they

The new type 2A7 tube is used as the combination oscillator and
The new ZAb is used as a second-detector and in order

ated in the design. Also, interstation noise suppression is included in

= EET!R
! -I_BOARO

now incorpor-

Fig. 1

The circuit of the amplifier unit used in our tests is a
straight transformer coupled arrangement, using a screen-
grid tube for the input tube, and feeding through an audio
transformer with a high-inpedance primary to a triode out-
put tube.

The unit has a self-contained power unit of conventional
design, using a type 80 rectifier tube. The usual power trans-
former and filter arrangement used in practically every A.C.
power unit, are employed. The values of all the parts are
shown in the diagram, Fig. 2B.

As a means of controlling the sensitivity of the unit, a
potentidmeter, R, is employed as a combined bleeder resistor
and voltage control for the screen grid of the 57 tube. A
point will be found on this poteuntiometer scale that effects a
compromise between stability (to prevent the unit from
starting parasitic audio oscillations) and sensitivity (to re-
tain sufficient to show an appreciable change in plate current
when the *‘capacity plate” is approached).

The current meter, which may be either a sensitive milli-
ammeter or a galvanometer is connected across the primary
winding of the output transformer.

No connections are shown for the secondary of this trans-
former, but if desired, a loudspeaker may be connected to it,
to give an audible indication of whether the amplifier is
oscillating or not. This will permit the operator to adjust
R to the point of greatest sensitivity of V1.

It may be necessary to connect a “C” battery and resistor
across the connections to the current meter, to prevent the
normal plate current from throwing the indicating pointer

RADIO-CRAFT for NOVEMBER, 1933

Two of Major Phillip's psychometer units.

completely across the scale. This battery, which may be an
ordinary 414 V. battery, is connected to “buck” the normat
flow of plate current through the meter. The positive term-
inal is connected to the plate of the 45 tube, while the nega-
tive end is connected through a 0.5-meg. variable resistor to
the other terminal of the meter. The 0.5-meg. resistor is
then adjusted to the point where the indicating pointer is at
zero, when the amplifier is in operation. A switeh should be
provided, to break the connections of the bucking battery
to the meter, so that current will only flow when the unit
is being used.

In trying the device out, an arrangement was used (not
shown in the photo) so that the proximity of the hand to
the plate was always the same, to prevent this from affecting
the results obtained. Varying current readings were noted
for different subjects.

We will not attempt to detail the results of our experi-
nments, However, we might point out that as different per-
sons affect the unit differently, a field of éxperimentation is
opened up for those interested. It is quite possible that the
system could be used as suggested on our cover, to classify
people according to their nervous temperament, or according
to their mental activity, ete.

We will be interested in learning of the results obtained
by experimenters who try any variation of the Radio Psycho-
nieter.

(Credit is hereby given to AMATEUR WIRELESS, a recent
issue of which English publication contained an article men-
tioning many of these experiments; the explanations are
quoted.)
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LATEST RADIO
EQUIPMENT

Two new radio instruments (No.

NEW RESISTANCE-TEST UNITS

T\VO handy servicing units are shown

above, The first, A, is a decade re-
sistance Dbox supplying ten resistance
values from 0.1-meg. to 1, nieg.

The second, B, contains a calibrated,
0-0.1-meg, resistor unit consisting of a
speeial 25,000 ohm potentiometer and
three 52,000 ohm carbon resistors.

These handy servicing items which
are each mounted in small bakelite
boxes are useful for substitution in cir-
cuits under test and for measuring re-
sistance values by the substitution
method.

VOLT-OHMMETER

NEW instrument, shown helow, has

been designed to meet the need for
point-to-point service instruments, An
outstanding feature of the new unit is
its automatic vacuum retay which pre-
vents costly burn-onts of meters or cir-
cuits—the relay automatically throws
the circuit open, then closes it when the
overload is removed.

The instrument weighs only 214 lbs.;
it is 7 x 4 x 3 ins. deep. The voltage
ranges are 3; 30; 300 and 600. The re-
sistance ranges are 0 to 1000; 0 to 0.1-
meg. and 0 to 1. megohm. The basic
nmeter reads 0 to 1 ma.

Volt-ohmmeter unit No. 14&

A DUAL-USE "FILTER"

THIS handy unit for the Service Man's
kit is shown below. It is a combined
line filter (for reducing noises intro-
duced through the power supply), and
aerial coupling unit,

For the first-mentioned application
tlie unit may be plugged into the line,
either at the receiver or at the offending
electrical device,

The aerial coupling unit may be used
to increase the selectivity of sets by
adjusting the knob (between the two
binding posts); or for replacing the out-
side aerial by connecting the aerial

terminal on the set through the unit
to ground,

Noise filter and aerial connector (No. 149)

Replacement transfermer kit (No. 150)

A KIT OF TRANSFORMERS

O meet the urgent demand of Service

Men for immmediate service on the
replacement of transtormers without
maintaining a large stock, a kit of
mutti-tap transforiners, shown above,
has been introduced. Slotted frames
permit easy mounting, The designs
“fit” over 907 of the sets,

These replacement transformers may
be installed as permanent equipment.

Four power transformers are included
in the Kkit, one for 4-tube sets, one for
5- or 6-tube, one for 7- or 8-tube, and
one for 9- or 10-tube.

The fifth unit in the kit of six trans-
formers is an A.F. output traunsformer
with various tap combinations to couple
from single or push-pull stages to any
voice coil from 2 to 30 ohms.

The sixth unit is a universal AF.
input transformer which can be used
in push-pull or straight A.F. circuits.

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope,
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resistance indicator for determin-
ing replacement resistor values (No. 151)

Dual-scale

RESISTANCE INDICATOR

HIS dual-scale indicator, illustrated

above, is used in determining resistor
replacement values., Two clips are con-
nected across the burned-out resistor,
and the radio set turned on. The special,
rounded contact is then gently run
along the high-resistance scale, starting
from the 0.1-meg. end. When the set
functions correctly, the desired value of
the replacement resistor is read from
the scale; for values helow 1,000 ohms
the low-resistance scale is used to
obtain greater uaccuracy,

CRACKLE-FINISH RADIO PAINT

HE radio constructor and the Service

Man who prides himself on doing an
unusuatly good job will find these paints
indispensible. (Part of a dealers’ dis-
play “board” is shown below.)

The paint is applied in the usual
manner, by brushing lightly over the
surface, and after about 20 minutes the
surface crinkles and forms itself into
bevutiful designs which enhance the
appearance of any object.

Both transparent and opaque paints
are available for surfaces in amber,
blue, red, green, white, black and gold.

Radio paint for “‘crackle” finish (No. 152)

Kindly give (number) in description under picture.

for 1933
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Above

The circuit of the I.F., R.F. oscillator.
Right

The rear view showing the trimming condensers. |

A NEW TEST OSCILLATOR

TEST osclllator for the radio Service Man, having the

frequency stability of a laboratory-type signal generator,
has just been announced. It is jllustrated, above, by picture
and diagram.

The usual scif-modulated oscillator circuit is not uscd. The
unit employs three tubes; (1) the R.F. oscillator stage;
(2) a separate modulator stage; and, (3) a rectifier tube,
for this instrument operates from any light socket, A.C. or
D.C, eliminating battery cost and weight.

The “electron-coupled” oscillator circuit gives freedom from
frequency variation due to voltage changes or input circuit
conditions. Complete coverage of all intermediate broad-
cast- and short-wave bands is provided, including the new
646 and 477.5 ke, intermediate frequencies used in the latest
sets of foremost manufacturers,

The whole unit is contained in a single steel housing, with
a black crackle finish. Output frequencies are adjusted at
the factory to zero-beat against a crystal oscillator: the

By ;
L] & -‘- g h a‘ mﬁ '
i '--Jf 4

Above
The latest in test oscillators (No, 153)

controls are sealed while the zero-beat is maintained.
The power cord contains a resistance element and will
heat somewhat in normal operation.

It is not essential to ground the case to secure satisfactory
operation, but the connection serves as a static drain on
the line filter condensers within the instrument.

A shielded cord is supplied for connection of the oscillator
to the receiver under test; the sheath of the cord (the black
unshielded tab) connects to the ground connection of the
oscillator and the ground post of the receiver. The tip from
the inner shielded wire should be inserted in the jack marked
HI1GH or LOW, in accordance with the nature of the test
being made. Note that the attenuator control marked R.F.
OUTPUT is effective only with the tip in the LOW jack.
When placed in the HIGH jack, a potential of about 0.5-V.
and of fixed value is imposed on the cord. Also, it is then
possible to make A F. tests directly by connecting the other
end of the shield wire into the grid of one of the A.F. tubes.

(Continued on page 295)

A 13 W. P.A. amplifier (No. 154)
A 13 WATT P,A. AMPLIFIER

HE use of a class B audio circuit

together with carefully designed
components have provided the P.A. am-
plifier shown above with many desir-
able features—especially for a portable
or mobile sound systemm—such as light
weight, compactness, high output with
fairly small tubes operating at low plate
voltages, and economy of power con-
sumption,

An exclusive feature in the design of
this amplifier provides for a rapid
change-over from 6 V. storage battery
operation to 110 V., A.C,, or vice-versa,
without changing any tubes—or using
adapters. It is only necessary to insert
the 5-prong plug into either one of two
sockets mounted on the right-hand end
of the chassis, The front socket is used
for 110 V., A.C. operation, while the
rear socket is used when the amplifier
is operating from a storage battery.

Wien the amplifier is being powered
from a storage bhattery, it utilizes a
vibrator-type converter-rectifier which

RADIO-CRAFT
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operates from 6 V., D.C., and furnishes
the high voltage (250 V. at 75 ma.)
required by the amplifier.

This device draws only 4.7 A. from
the 6 V. storage battery and requires
no thermionic tube for rectification;
mechanical rectification is obtained by
means of an extra set of contacts on the
vibrator assembly. The complete me-
chanism is mounted upon an air-cush-
ioned rubber base and provided with
two electrostatic, electromagnetic and
sound-proofing shields. The device is
not only quiet and fool-proof, but oper-
ates with approximately 30¢, more effi-
ciency than can be obtained from most
rotating machines.

When the system is operating from
110 V., A.C., the type 83 rectifier em-
ployed produces not only sufficient cur-
rent for the amplifier requirements, but
also furnishes field current for as many
as six, 2,500 ohm dynaniic speaker fields.

By employing dual-field dynamic
speakers (containing both a high volt-
age—2,500 ohm—and a 6 V. field wind-
ing) it is possible to excite the speakers
from either a 6 V. storage battery or
from the amplifier (when it is operating
from 110 V., A.C.).

The first A.F. stage uses a type 78
tube; the second, driver, an 89; and the
third, class B output, two 79's.

A combination 6 V., D.C. and 110 V.,
A.C. operated phono. wmotor and turn-
table are also available to complete the
universally-operated accessories for this
amplifier system.

1933
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NEW TUBES
THE type 1A6 tube, shown below, is
a ‘“pentagrid converter” designed

primarily for use as a combined oscil-
lator and mixer in battery-operated
superheterodyne receivers. The 1A6
possesses many operating advantages
over the oscillator-mixer combinations
hitherto employed. Among these ad-
vantages are: economy in “A’ current
drain, greater operating stability, high
LF. gain, higher
and more uni-
form transla-
tion gain, vol-
ume control ef-
fectiveness com-
parable with
that of a vari-
able - mu ampli-
fier in an L1F.
stage, reduction
or elimination
of the inter-
coupling effect
between the sig-
nal and the os-
cillator circuit,
almost entire
elimination of
radiation from
the local oscil-
lator, simplicity
of oscillator cir-
cuit adjustment,
and economy in
(Continued on
page 296)

The 1A6 tube (No. 155)
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INTERNATIONAL RADIO REVIEW

A “Self-Tuning” Circuit
RECENT issue of Porvrar Wike-
1rxs, London, England, contained

an interesting discussion of a new

methad of tuning, in which the radio
frequency  ctrcuits automatically  fune
fhemselres to any applied frequency!

The action depends on what is called

the “Miller effect.”

As everybody knows, there is a defin-
ite electrostatie capacity across the elec-
trodes of a tube which in the days before
screen-grid tubes gave a lot of trouble
by causing self-oscillation. Some years
ago a physicist named Miller discovered
that this capacity effect is not the sume
when the racwum tube is 1it as when it
is cold. Not only does the apparent
capacity between electrodes change, but
jts value depends upon the kind of cir-
cuit used in the output of the tube. In
rlhort, the effective grid-to-filiment ca-
pacity varies with the effective imped-
ance of the output circuit.

Now, since the effective inductance in
the plate cirenit of a tube automatically
increases with the frequency of the sig-
nal it is handling, it follows that the
Miller effect on the grid-to-filament in-

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.

if the frequency of the signal fed to the
coil L1 is altered, the effective induct-
ance of Z in the plate circuit of that
tube will also change, and in turn wilt
vary the grid-to-filament capacity.

Of course, without some further con-
trol, the tuning would tend to adapt
itself to several stations at once. To
prevent this it is necessary to use a
single pre-selector or band-pass circuit
coupled to coil 1.2 as shown at B, Fig. 1.
This eliminates the need for multi-
ganged controls.

A Novel P.A. Amplifier
RECENT issue of WIRELESS
WereKkly, an Australian radio

magazine, contains a rather interesting
form of push-pull amplifier for P.A.
work. The 180-degree out-of-phase po.
tential for push-pull operation is ob-
tained from the cathode or arid-return”
circuit.

It consists of a 3-stage amplifier,
shown in Fig. 2. A diode-triode tube,
V1, is used, so that the :mplifier can
be adapted for radio work by the addi-
tion of a simmple tuning unit, By using
the diode type of detector. it becomes
feasible to retain the fidelity possible

ter-eleetrode capacity also will change.
One can, therefore, imagine an induetive
output circuit so designed as to increase the grid-to-filument
capacity inside a tube on long wavelengths and to decrease
it on short wavelengths,

This occurs in the circuit shown at A in Fig. 1. The
input circuit to the screen-grid amplifier is untuned, but the
coil L1 is shunted by a tube, V1, the plate of which is con-
neeted to the “I” supply through an induetive load, Z. Now,

Fig. 1
Inter-electrode capacity, C, variation in V1, tunes L1
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with the amplifier, when working on

radio. But for the amplification of pick-up from phonograph

records, the audio section (triode portion of the diode-triode)

of V1 is used. being resistance coupled into a pair ot 56 type
tubes in push-pull.

{This change from single tube to push-pull without the

use of an input transformer is the most interesting part of

(Continued on page 299)

50.000 OMMS  opr LOL-MF
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R

Fig. 2, Above
This novel push-pull amplifier reauires no transformer to obtain the

counter-phase potential, which is derived from the grid-return circuit
of V1.

Fig. 3, Left

The ‘“perfect quality'’ receiver—brought up to date. Stage A.F.1
secures push-pull output performance without the use of a transformer.
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THE NEW

"RESONATOR"
LOUDSPEAKER

The author describes the use of a system of

tubes, resonant at one or more points in the

audio scale, for reenforcing the output of
a dynamic reproducer.

LI, lond speakers incorporate a motor unit which
transforms the electrical vibrations in an A.F. cir
cuit into nrechanical vibrations of a diaphragm
moving in air. DBut although the electric input to

the motor unit may he “perfect” within practical limits, so
many factors are introduced in the subsequent steps that
seldom do we find the tone quality of our air vibrations to be
mechanical replicas of the electrical wavetform.

L.et us consider the instance of an electro-dynamic repro-
dircer with a free cone, one of the best types of reproducing
devices in general use. To correctly utilize the “dynamic,”
we must use a “baflle,” as large in proportion as the lowest
frequency to be reproduced, to separate the fore part of the
cone from the back. Although this construction successfully
prevents the compression wave produced by the front, con-
cave part of the cone from being cancelled by the expansion
wave being produced simultancously by the convex part,
we are utilizing only a part of the available energy—only
that which is produced from the front of the cone. Another
disadvantage is the directional cliaracteristic whicli results
when a bafle is used. Further, it is generally recognized
that a dynamic reproducer having a smull cone is not as
efficient in reproducing the low notes as one having a larger

*1naris, Franee, correspondent.

Fig. A
The *“Resonator’” speaker.

memmm PI[ERRE HEMARDINQUER*  mmmme

cone; and vice versa. These sources of faulty reproduction
explain in part the need for tone ‘‘compensation” and *‘cor-
rection” in modern sets and reproducers,

The simplest of all resonators is made of air lheld in a
hollow box. Then there is the classical experiment, illus-
trated in Fig. 1, of holding a vibrating diapason (standard

(Continwed on page 299)

TUNING FORK |
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DYNAMIC
REPRODUCER

Fig. 1
Demaonstrating resonance effects.

RADIO-CRAFT for NOVEMBER, 1933

Fig. 2

At A and B, front and side views, respectively, of the new speaker.
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Fig.
Master Clock rela

ys and timers.

A

RADIO

ROBOT

—IN THE HOME

ARNOLD
G.
FERDON*

RADIO “Utopia” is probably the
best expression te use in de-
scribing the radio system in-
stalled for Mr., A. J. Powers,
president of a New York firm, who has
his offices and apartment in the same
office building in the heart of the
metropolitan district. On the root of
the building, he has one of the most
complete indoor and outdoor gym-
nasiums in the city and a roof garden
that is certainly a pleasant surprise to
anyone viewing it for the first time.
AMr. Powers' offices and home have
every possible modern convenience to
make life and work moere enjoyable. He
spares no cost in keeping up to date;
as he says, “I believe in being not only
up to date but ahead of the times”

A very good example of the above
attitude is shown in the radio installa-
tion. This system is an elaboration of
the telektor system which was described
in the May, 1932 issue of Ramo-Crarr,
Primarily, it consists of a combination
radio and phonograph, equipped with
three speakers located at various points,

*Home Radin Sewviee, Ine,

with a remote control unit at each
speaker. Mr. Powers is shown in Fig.
A, operating one of the remote controls,
However, remote operation is not the
only feature of the system. Two Landis
program machines are used in conjunc-
tion with a Stromberg-Carlson Master
Electric Clock to turn the receiver on
and off automatically at any pre-deter-
ined time. (The electrical units with
their various relays and timing devices
for the Stromberg-Carlson Master Clock
are shown in Fig. I3.) Programs can
be selected « week in advance, and the
radio may bhe turned on for any length
of time! The program machines are
equipped to make and break 16 separate
circuits at one minute intervals over
a period of 168 hours, or one week, At
the beginning of each week, Mr. Powers
indicates on a radio schedule the pro-
£rams he wants to hear. A secretary
then adjusts the program machine so
that the receiver is automatically turned
on before the program begins.
However, Mr. Powers is not satisfied
with having the radio turned on and
off in this manner, He desires to De
reminded before the program starts, so

CONFERENCE
ROOM

TELEXTOR \

MASTER CLOCK

GONG IN
PRIVATE
(OFFicE

B GYMNASIUM

D.C. FOR
SPEAKER
FIELD

SPEAKER AND
TELEXTOR

ROOF GARDEN

RADIO SEY AND ELECTRIC
PHONOGRAPH wWITH
TELEKTOR. REMOTE
CONTROL SYSTEM.

500 w.
CONVERTER

SPEAKER,
SELECTOR,
RELAYS

APARTMENT
TELEKTOR =y, |
AND
SPEAKER, ..‘R

Fio. 1
A block illustration of the equipment and its hook-up in the domestic version of the radio robot.

270 RADIO-CRAFT for NOVEMBER, 1933

www.americanradiohistorv.com


www.americanradiohistory.com

Few radio technicians are
aware of the strides which
have been made in the prac-
tical application of radio
principles. Consequently,
we take pleasure in present-
ing the details of an ultra-
modern radio installation in
the home. Progressive radio
Service Men will show this
article to neighborhood
prospects.

that he can walk leisurely into his “con-
ference room” and sit in comfort while
the program progresses, To accomplish
this, the program machine is again
called into service; a gong is installed
in his private office and his apartment.
These gongs chime one minute before
a program starts.

The program machines which are the
“heart” of the system are very interest-
ing units. One of these devices is shown
in Fig. C. 1t consists of three selector
cylinders, the largest one of which
shifts each minute when the electrical
impulse from the Master Clock is re-
ceived; a smaller one whieh shifts once
each hour; and a third which shifts
once every day. As you will notice in

CIRCUIT
-SELECTOR
CONTACT. | SELECTOR
PINS 2" DRUMS
o TIME
DELAY
RELAY
noTdr— B8 :
Fig. C, abave
Week-adjusted program machine.
Fig. D. right

A bank of speaker-selector relays. If is these
unlits that determine which speakers operate.

RADIO-CRAFT for
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Dynamic¢ reproducer and remote contrel unit. The

gymnasium and running track are at the left: at

the right are the tennis courts; and immediately
in front, the roof garden.

Fig. C, the large cylinder is perforated
over its entire surface. These perfora-
tions are for a specific purpose—when
pins are inserted in the holes, a contact
is made at a given minute, hour, and
day, so that the various ecircuits in-
volved may be completed.

One program machine turns the radio
off and selects the station, while the
second turns the outfit on, selects the
speaker or speakers to be used, and
sounds the chime which announces the
program. Pins inserted in the large
cylinder control all of these operations,
for any period of time from one minute
to 168 hours.

(Conlinued on page 298)
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Fig. H
A close-up of the speaker shown in Fig. F,

Fig. E

Fig. G
A two-room speaker installation.
doors on either side are closed nothing can
be heard.

When the
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Fig. A
The new wired-radio public address amplifier in service, ‘‘broadcasting™ over a hetel’s light-power lines.

A WIRED-RADIO
PUBLIC ADDRESS SYSTEM

DAVID R. FREELING

ANNOUNCING —

An entirely new system of
P.A. operation. An audio
frequency modulated radio
amplifier is used to "power"
the entire electric light wir-
ing system of a room, a
home, or even an entire
hotel. To receive the
"broadcast" it is only neces-

~sary to plug an ordinary radio

receiver or suitable detector-
and-amplifier unit into any
electric light connection in
the room or building, as the
case may be.

HE novel and highly efficient device
illustrated in Figs. A and B has
for its purpose the elimination of
all the usual wiring, either teur

porary or permanent, between the mi-
crophone and public address amplifier
with no limitations in the distance
between the two. The advantages ot not
having to wire for seund will be at once
apparent to any engineer or Service
Man who has occasion to lay out yard
after yard of multi-conductor cable
through corridors, rooms, stairways, air.
shafts—and at the same time prevent
unwary feet from tripping over it. Any-
one who has experienced these and some
of the added difficulties of hurried con-
neetions, will appreciate the advantages
of this newest development in sound
engineering.

This versatile device is based upon
the application of certain well known
principles in the radio art. 1t takes the
place of the usual preliminary amplifier
and differs in function from it only in-
sofar as it is designed to operate over
the electric light lines, by generating
and superimposing a carrier-wave upon
the wires.

Circuit
The circuit, Fig. 1, used for this pur-

272

pose is fundamentally that of a Hartley
oscillator with Heising modulation using
a type 45 tube as an oscillator and a
type 27 as a modulator, Adaptation to
the electric lighting system is uaccom-
plished by capacity coupling; several
novel features are incorporated, Both
sides of the A.C. line are used and a
ground potential is established through
the BX conduit and piping in the build-
ing. Radiation from the instrument is
prevented by enclosing the entire ap-
paratus in a metal cabinet and ground-
ing it. The power pack, Fig. 2B, is of
conventional <esign with the exception
of two large R.F. chokes in the input
of the power supply to prevent R.F.
feed-back and two 0.1-mf. condensers to
act as a bypass to ground. An efficient
matching transformer and a two-button
microphone with button current fur-
nished by a small “C” battery completes
the ensemble.

Operation

Operation is very simple. You simply
plug the “unit” into any convenient
110 V., A.C. socket or receptacle, press
a button and talk. The modulated car-
rier-wave is instantly impressed on the
lighting system and the voice modula-
tions carried over the wires to a remote

RADIO-CRAFT
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radio receiver or suitable amplifier.

The amplifier ordinarily used with
the system is especially designed for
“line operation.” For this purpose it
has a special conpling device built in
ahead of the first stage, See Fig. 2A.
This device consists essentially of a
fixed inductance with a variable con-
denser, C17, connected across it. A type
»7 tube, V4, serves as a detector and
rectifier of the high-frequency carrier-
wuve; three 0.1-mf. high-voltage con-
densers are used for coupling this unit
to the line.

While designed primarily for pro-
fessional sound applications. the wired-
radiec 1™ A. system has a multitude of
other uses. For instance, due to the
small amount of power used and because
its radiations are confined to the electric
light wires by the natural shielding
effect of the iron conduit through which
all light wires are run, the wired-radio
P.A. system may be used in the home
without fear of outside radiation.

To use your radio set as a powerful
public-address amplifier, simply discon-
nect the aerial at the set, replace it with
the ground wire, and your radio receiver
is then ready to pick up specch or music
as “broadcast” from any place in the
house where you may have plugged in

for 1933
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27 R4, 4MEGS

TO 10V, AL

Lrca Lo

Fig. 2, Above
At A, above, is shown an input detector unit
suitable for use with any type of power amplifier
at the ‘'receiving” end of the R.F. P.A. system.

At B is shown the power pack reauired for the
wired-radio P.A. unit., illustrated by diagram in
Fig. 1. In Fig. 2A, coil L2 is the 60 T. unit.

Fig. B. Right
An interior view of the wired-radio P.A. wunit,
The small components are underneath the chassis.

the P.A. unit. Leave the radio set con-
nected as described and conceal the R.F.
P.A. unit in a room and you can create
endless amusenient at parties by arrang-
ing to listen-in on any conversation that
takes place at the remote point. Replace
the microphone (attached to the sys-
tem) with any electrical phono. pickup
and you can broadcast your favorite
records over the home electric lighting
system to your radio receiver,

These are but a few of the many ap-
plications of this new and useful device.

Constructional Data

In building the R.F. P.A. transmitter
and amplifier coupling device, it is not
necessary to do any special coil winding
or machining of small parts. Standard
parts may be used throughout. For this
reason, no detailed description of the
construction has been attempted.

Coil L1 is tapped at the 30th turn;
L1 and L2 are tight-wound (except L1
antenna, whose turns are spaced 34-in.);
No. 22 D.C.C. wire is used for all coils;
the winding form is a tube 2 ins. in
diameter. For RF.C.2 and R.F.C.3,
random-wind 500 T. of No. 22 D.C.C.
wire on a tube 2 x 1 in. in diameter.
Ordinary 30 hy. filter chokes are suit-
able as Ch.1 and Ch.2.

The amplifier illustrated and described
was a “hand” model. A ‘“commercial”
maodel, now available, is called the
“socket mike” and looks just like a con.
denser mike and head-amplifier; the
principle of operation however is the
sanme as indicated in Fig. 1.

The simplicity of the llartley oscil-
lator circuit and Heising modulation
system is such that the pictures, dia-
grams, and lists of parts, should be all
that are necessary to enable anyone to
build and operate the systen. The
writer will be very glad to answer any
“legitimate” inquiries concerning this
device, which fills a long-felt need in
several fields.

RADIO-CRAFT
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LIST OF PARTS

Modulated Oscillator
One conter-tapped inductanee coil approxi.

Power Pack
(e power transformer, with two 2.5 V.

mately 60 turns of No, 22 DGO, wire filament  windings, a 5 V. winding. a
(antemua coupling, In turus), Li1; a0 vV, winding  with centerstap,  and

One 350 mmf, variable condenser, 13 cqnipped  with  in electro-static  shivld,
tne 2 meg. grid leak, R1; rT;
One 250 mmf. condenser, C2; Four 0. 1e-mf. condensers, C11, €12, CL3,
Three o l-mf. econdensers, €3, 1, C5; Cl4;
Twao 006-mf, condensers, C6, C7; Twe 5 mf. electrolytic condensers, (1.,
tne 01-nf condenser, (8 i
Oue 5 mf. condenser, C4; One AF. choke, Ch. 2;
One -mf. condenser, (‘103 One 4-prong socket for V33
One 30,000 ol resistor, B2 One type 80 tube, V3;
One 2,000 ohm resistor, R3: Twe 30 A, fuses;
tine K.F. ehoke, 85 mhy.. R.F.C, 1 One furse bloek:
One 4-prang gocket, for V1; One power switeh, Sw. 23
One S-prong socket, tor Vi Two bank-wiandd eoils, No. 22 D.C.C. wire,
One type 45 tube, V1; ] as RUFL chokes in AC line, RF.C.
One type 27 tube, V23 2, R.F.C. 3.
One microphone transformer, T1; Pickup Unit :
One microphone, MIC; (e coil of :l|v|u'nxi1;|.')|h-]y 60 turns of No.

. BN - 22 DU, wire, L2
(TS mf‘.(.l’ plug and socket for micraphone; e varinble ('ullu|1'l|~1"l', 350 mmf.. C17:
One "C7 battery; . 3 e oo

. (e fixed condenser, 250 mmf., Cl=;
One =C .I-;ntvry switch, Sw. 1; Three 0.1-mf. condensers, 19, €20, CI1;
One chaxsis; One aeprong socket, for Vi3
tme 6 ft., two-conductor cable and plug: Oie type 27 tube, V43
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Fig. 1
Schematic circuit of the new wired-radio public address system.
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Intimate In Characrer
International in Scope
Independent in Thought
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The Daily Newspaper
OF Motion Pictures
Now Fifteen Years Old

YOL. LX1l. NO. 77

i?‘ox Am_zoincc; 43 of 54 Titles For Next Seasoﬁ

“OPEN MARKET” ON EQUIPMENT PARTS

Defer A D
Following = Producers Win Important Point

[ ] [
rofased N. Y. Building Code to Fall
T}’ .l |
wall Talk ‘
AEAAI the Board o2 icermen, at which | 1 one of the most far-reaching court decisions in the annals

f
¢ one does not need 2 | Article 2 of the proposed building | : s e
s =y 0% X of the film industry, Judge John P. Nields of the U. S. Dis
ey r;dr::"w[l: i :?g:s“tlfd'm‘;:: "'m"?.i.""éi'ﬁ Teet in |trict Court, Wilmington, Del., has handed down a decision which
. y.:. Thingzs :r; o ing', height _wgs considered: an gdourn_gallows exhibitars to buy sound reproducer parts_ in the open
market, regardless of their tying agreements with Electrical

Research Products, and permits producer licensees to sell their

3 CENTS

Decision Finds Illegal Electrical Research
Products Clause Restricting Buying—

Aldern.c®

Fig. 1
“Exhibit 'A’” In talkies servicing.

pictures to exhibitors other than

those using Western Elecfric: Equip-
ment.

Opinion on Page 9

Ee -

AN INTRODUCTION TO —

ECENT developments, culminating S E R v I c I N G

in a decision handed down in a United
States court a few weeks ago, have effec-
tively opened to the radio dealer and
Service Man the field ot supplving parts
to motion picture sound equipment!

It is a profitable field. The radio man
who ean “line up” three or four locul
theatres as customers tor his electrical
parts and his technical knowledge will find he has a very nice
side line to add to his radio business. If he can line up six
or eight sueh theatres (possibly all under one ownership)
he will find he can afford to consider his radio business g
side line. Approcimeately 17,000 A mericun theatres are now
twired for sound.”

PART |

Parts Replacements Charges

Theatres are accustomed to paying prices for their supplies
that will remind the radio man of the days of 22 and ’23.
Sixty dollars for a rectifier tube capable of passing 200 ma.
was not an uncommon price until very recently, and some
theatres are still paying it. (Sirty—not six—dollars.) An
average theatre will spend several hundred dollars a Year
for tubes alone,

These prices fade into comparative nnimportance when
compared with the cost of replacing a burned-out transformer,
or some similar part in an amplifier, Often, in the past,
such amplifiers have been returned to the factory for com-
plete overhauling, at a cost of $100 or more, hecause of a
damaged A.F. transformer, a short-cireuited condenser block,
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or some similar trouble which the local radio Service Man
might easily have repaired, with good profit to himself, at
on-tenwth the cost!

If these prices and practices seem fantastic, it must be
understood that to the theatre the sound equipment is its
stock in trade, which must operate at all costs. Unlike the
radio owner, who has no reason to be troubled if his radio is
silent for a day or two, the theatre cannot afford to shop
around for lowest prices.

The theatre manager, and the projectionist, the two persons
who are directly responsible for the performance of the sound
equipment are, for reasons which will he explained later, not
always technically equipped, by expericnece or previous train-
ing, to understand brecisely what repairs are needed in an
enmergencey, or how much those repairs should cost,

Today, by decision of a United States court (see Fig. 1),
as well as by certain internal changes (to be described) in
the theatre industry itself, the local radio man is at liberty
to make those repairs and to sell the necessary parts for them.

That he can do this at excellent profit to himself, and still
save the theatre much mouey, as compared with the prices
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it is accustomed to pay, is, to this
writer, unquestionable. The only ques-
tion involved is convincing the manager
and the projectionist of that fact.

There is where the catch comes in.

Those gentlemen are tough people to
convince; and the man who attempts to
do it must know very thoroughly just
what he is about, Ie must not only
know sound equipment technically (it is
very similar to radio equipment) but he
must also know show business, and its
peculiar requirements. Most important
of all, he will need a good and deep
insight into the psychology and habits
of thought of both the projectionist and
the manager, or he'll never get to first
base. If he doesn’t know how to ap-
proach those gentlemen, the fact that
actually he can help them and save them
money won't mean a thing—as will be
s€en.

It Is proposed in this article and in
others to follow, to outline both the
technical and the commereial aspects of
the new opportunity which is now open
to alert radio technicians. At the pres-
ent monment it may be as well to pause
to explain how it is that that obpor-
tunity is now open; and why, until very
recently, the chances of the local radio
man to be of service to his community’s
theatres were exiremely dubious.

Two developments have contributed
to the creation of the present set-up.
One is the court decision already re-
ferred to-—handed down by Judge John
I>. Nields in the U. 8. District Court at
Wilmington, Delaware; and the other
is the breakdown of the large theatre
chains.

Contracts and the Federa! Court

There was only one company equipped
and ready to supply the sudden and
urgent demand for “talkie” apparatus
when talking pictures began, and every
theatre in the country was shouting for
the necessary equipment “immediately
if not sconer.” That company natur-
ally got the cream of the business, on
their own terms. They did not sell,
they leascd. The terms of the lease
provided that the same company was to
supply all tubes and other spare parts,
no matter how much more cheaply they
could be purchased elsewhere. There
wus also a servicing clause, which will

—| SOUND TRACK =]
b

(] = -
r_*.|| =)
— =
= = [wm]
] SPROCKET =

HOLES

Fig. 2

A “frame” from a sound-movies film.

SERVICE MEN

Do you know that there are
approximately 17,000 Amer-
ican theatres now “wired for
sound"? Do you know that
these theatres have been ac-
customed to paying as high as
$60.00 for a rectifier tube?
Do you know that simple ser-
vice jobs on talking motion
picture equipment have cost
$100.00 and more? However,
it is only within the last few
months that changes within
the theatre structure have
made it possible for the
independent radio Service
Man %o handle calls for service
on talkie equipment. In this
and subsequent articles in a
new series, Mr. Aaron Nadell,
who is an authority in his
chosen field, will show the
radio Service Man the exact
steps necessary to successfully
enter a newly opened, highly
profitable ﬁeK‘J—Servicing the
Talkies.

factory, and in general leaving no room
at all for the local radio man to be of
the slightest use. That setup is now
broken down. Thie large chain proved
uneconomical—the overhiead ate up the
profits—and is everywhere in discredit.
Small chains, composed of three, four
or a dozen theatres are the backbone of
show business today. They constitute
the local radio man’s most promising
prospects. Skeletons of the larger
chains still remain, for the most part
broken down into smaller operating
groups which the radio technician can
contact with profit both to himself and
to them.

The full story of the recent changes
in the theatre industry is more compli-
cated than this brief outline indicates,
but the complications will be taken tp
in detail in their proper place. At this
peint, enough has heen said to point
out that an opportunity never before
open to him is awaiting the local radio
dealer when tlie show season ‘“opens”
this fall and winter, provided he has
equipped himself with the necessary
knowledge to take advantage of it

Forthcoming Articles

It simply will not work to ask for
the manager at the box office of the
loca! theatre and offer in some vague
way to be helpful in his sound prob-
lems. The radio man who aspires to
service and supply his local theatre
nust know precisely what function he
intends to perform. He must know ex-
actly and in detail how and why his
intervention will be advantageous to
that manager. More important still,
he must know how to make his inter-
vention welcome, and not objectionable,
to the projectionist. Lastly, he must
learn enough about that very peculiar
enterprise, unlike any other, which is
called show business, to enable him to
interfere in it successfully and with-
out “gumming up the works.”

But before everything else, he must
know what sound equipment is all
about, what it is like and how it differs
from ordinary radio equipment. At
least enough about sound installations
not to become confused when he con-
fronts a rack-full of apparatus reaching
from floor to ceiling and is told the
whole business is only an audio ampli-

be discussed later but which is of no immediate concern
here. 1t is that leasing contract that the Federal court at
Wilmington upset. In consequence any radio man is now
free to sell tubes or other supplies to theatres (amounting to
about half of all talkie theatres in the country, and including
nearly all the larger and wealthier ones) whieh use that
company’s -electrical equipment. Other legal actions along
related lines will be described later in this series.

Until a short while ago the majority of the country’s
theatres functioned under the chain system, which meant
that a thousand or more theatres were, like so many grocery
stores, under one ownership, and operated from a central
office in New York, Chicago, or some other large city. Pur-
chase of supplies for sound equipment, and supervision of
the service such equipment required, were handled by the
“home office.” Staffs of sound engineers travelled about the
country inspecting theatre apparatus, contacting manufac-
turers, buying tubes and other supplies directly from the
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fier with ten watts cutput!

In the articles to follow it is proposed:

(1) To discuss the elementary nature of sound equipment,
from a moderately technical point of view. Any experienced
radio man will grasp the essentials of this description with-
out the least trouble.

(2) To describe the problems, functions and average psy-
chology of the theatre manager, together with some attention
to the unusual nature and problems of theatre enterprise.

(3) To deal with the background, psychology and problems
of the average projectionist (without whose co-operation the
radio man will get nowhere)—and especially with the ex-
ceptionally delicate situation of contacting the unionized
projectionist.

(4) To outline, in considerahle detail, just how the radio
man can offer superior service and assistance to neighboring
theatres, and im particular how his peculiar advantages

(Continucd on paye 302}

278

www americanradiohistorv com


www.americanradiohistory.com

THE NEWEST DESIGN iN ALL -WAVE
PART |

McMURDO SILVER*

Fig A
At the left is the complete set in its chromium cabinet while at the right is the power supply, amplifier and speaket.

O THOSE familiar with the original Masterpiece all-

wave superheterodyne receiver two changes are out-

standing upon looking at Fig. A. The first is the

polished chromium shielding “cabinet” over the entire
receiver chassis, shown at the left. This cabinet contributes
additional shielding over and above that of the individual
circuit elements, helping to eliminate extraneous neise, and
also keeping dust and dirt out of the set.

Simplifying the Tuning

The second change is the use of two tuning dials instead
of one. The receiver is completely tuned by the right-hand
dial and its single knob, as was the first Masterpicce. The
second dial is simply a vernier, or “bandspread” tuning
dial to permit (he short-wave bands such as the 6.000, 9,500
and 12,000 ke. short-wave bands (which are assigned for
broadcast services) to be spread out over a whole full dial
scale. It may otherwise be used to spread the four amateur
bands-—or even small segments of the broadcast band, for
easy tuning.

The 28:1 dial ratio used in the first receiver was too
slow in operation; even more important, it did not perniit
sufficient band-spread for easy reading, 1sing the new band-
spread dial, the main tuning dial need only be set at, say,
6.2 for the 6,000 ke. or 50 meter short-wave broadcast band,
and all the stations in this band will be found spread out
nicely on the vernier dial—for the first time, actually making
short-wave tuning easier than is broadcast band tuning on
ordinary receivers.

Tuning is rendered difficult by any high-ratio tuning dial,
which will necessarily be mechanically stiff. By the use of
6:1 automatic take-up gear drives with opposed gears (an
equivalent of the beautifully smooth helical gear control)
the mechanical operation not only is smooth and entirely
free of slippage, wear or backlash, but the control kuobs
turn with extreme ease. This simple mechanical change is
invaluable, and in the hands of a novice can make all the
difference between skipping over foreign short-wave stations,
and having them actually easier to find than broadcast band

*President, McMurdo-Silver, Inc.
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stations!

The control knobs are, looking at the front panel, Fig. A,
upper two, the main tuning knob and dial at the right, and
the vernier or band spread dial and knob at the left; the
visual tuning meter is at the top-center. The four lower
knobs are, left to right, audio volume level control, manual
tone control; at the lower center, the audic beat oscillator
toggle switch, inter-station noise suppressor or sensitivity
control, and the four-position, positive-acting wave change
switch.

Sensitivity Control

In any sensitive receiver using an A. V. C. system, sensi-
tivity will rise to a maximum in the absence of a carrier
signal, and the local noise is bound to be heard between
stations, if a “squelch” circuit is not provided. This is par-
ticularly annoying in the daytime, when many channels are
hound to be dead, and noise will be heard as the set is tuned
between the stations normally heard in the daytime.

The special “squeleh” circuit used in the first Masterpiece
had two disadvantages. It required an extra tube, and its
cut-off level had to he set at some arbitrary point. Also,
it was found that many stations constituting good noise-free
entertainment, would, in the course of the normal and con-
tinuous slight fading, fade across any arbitrarily established
cut-off level, resulting in a periodic cut off of reception, or
if tading was rapid, in choppy and distorted reception when
the squelch circuit was in use.

Therefore, an R.F. sensitivity control has been substituted
for the squelch circuit. It can be adjusted to local noise
conditions; also, it entirely ecliminates the possibility of
choppy reception of stations fading slightly across the silent
tuning control cut-off level, It permits of adjustinent, when
desired, of the R.F. and L.F, gain to the exact degree desired,
almost wholly independent of the actual loudspeaker volume
desired, and over all ordinary operating ranges has no effect
on the A, V. C. action, or on the operation of the A.F. vol-
ume Jlevel control.

Thus the revised tube circuit tine-up in the receiver chassis
is: a type 58 R.F. stage; a 2A7 combined first detector and
electron-coupled oscillator (the first combination tube so far

RADIO-CRAFT for NOVEMBER, 1933

www.americanradiohistorv.com


www.americanradiohistory.com

SUPERHETERODYNE RECEIVERS

Since the author started building the Masterpiece 13 to 570 meter custom-built super-
heterodyne, hundreds of these receivers have gone into use all over the world. Now, one
year later, and as a result of analyzing a cross-section of comments and suggestions, an
improved instrument has been developed. These improvements are simplifications of an
electrical and mechanical nature, calculated to render the results previously obtained

easier to secure, both for the novice and the experienced engineer alike.

Fig. B
The under-chassis view of the set coils and band switch,

Fig. C

The band-spread dial on the left simplifies tuning on the short wave bands.
An overall metal cabinet entirely eliminates extraneous pickup by the wiring.

introduced which gives actually better results than separate
tubes performing the same functions); three type 58 LF.
stages (the third stage used for selectivity, not for gain—its
additional gain cannot be used); a 56 first A.F. stage; two
type 2A3 tubes connected in push-pull class A, and delivering
15 W. of output power; and a 5Z3 rectifier.

Changes in the Power Stage

A pair of type 45 power tubes operated in the class A
prime system developed in the writer’s laboratories was used
in the original Masterpiece to produce 10 W. of undistorted
output power, Refer to “Pentode, Class B or Triode Audio
Systems?” by the writer, in the July, 1932 issue of Rapto-
Cra¥FT.) This class A prime development had so much merit
that another manufacturer desiring to obtain its result, but
loath to bow to the more advanced research work of a com-
petitive laboratory, insisted that RCA develop a larger,
straight class . tube to give the same results. The result was
the new 2A3 tube, a pair of which when operated in class A
connection will turn out 15 W. of nundistorted A.F. power
at reasonable operating voltages; these tubes possess the
advantage of requiring only voltage, not power, from their
driving stage; whereas, the 45’s in class A prime require
power to drive them to full output, hence the use, in the carlier
design, of a pair of 56’s in push-pnll as a power-driver stage.
Through the present use of a pair of 2ZA%'s the maximum
power output is increased 50¢4, (this consideration is un-
important, since 10 and 15 W. is less than about 2 db.,, or
the minimum variation ordinarily perceptible to the human
car.) The important point, however, is that the 2A3’s require
no driving power but may be fed by a single 56 wvoltage
amplifier.

The 15 tubes used in the original receiver's A.F. amplifier
and power unit are now seen to be cut to eleven, more
efficient ones. Actually, however, the improved and simplified
receiver uses 12 tubes, the twelfth tube being a 58 in the
added, dual-tuned LF. stage. This tube is added only be-
cause it is the simple and obvious means of coupling the
two extra tuned circuits added to the I.F. amplifier to set
the selectivity up to absolute 9 ke, instead of absolute 10 ke,
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for 9 ke. selectivity is needed in Europe where broadcast-
band stations are separated by 9 ke. instead of 10 ke. as in
this country. This does not affect the fidelity unfavorably,
which is still flat to 5 db., from 50 to 4000 cycles—better
fidelity than is had by any competitive set today available
not resorting to excessive A, F. compensation with consequent
annoying hiss.

Another change which results in improving the signal-to-
noise ratio is the use of the tuned R.F. stage on hoth broad-
cast and short waves, This is a development made possible
by rescarch work done by the writer in the past vear which
resulted in the ability to accurately track the tuned R.F.
stage with the first.detector and osecillator circuits, The
additional gain of this stage ents down oscillator hiss found
in other sensitive receivers, and results in the best inherent
signal-to-noise ratio so far obtained in any sensitive all-wave
radio receiver. It also eliminates the repeat spot or image
interference on short waves found, the writer believes, in
every other custom-built all-wave set made today.

Separate antenna coupling coils for each of the four bands
permit the use of a tuned or transposed antenna or lead-in
system.

Still another point of improvement lies in the arrange-
mwent of cirenit constants to permit the 12.000 ke, short-wave
band mostly occupied by foreign stations to fall at the low
tuning capacity end of one tuning range. This low C/L
ratio circuit gives better signal strength than does a high
C/L, ratio circuit, making for more consistent and satis-
factory reception of 12,000 ke, and 9,500 ke. band foreigm
stations.

In conclusion, the writer desires to express appreciation
to Masterpiece users for their helpful suggestions; and par-
ticularly to Professor Wiltiam Bostwick of Cornell University
who, in his search for the ideal all-wave receiver, and in
attempting to satisfy the University’s rigid requirements,
has been of great help in brining the latest model to its
present high state of perfection.

A schematic circuit of this receiver and a more detailed
technical discussion will appear in a forthcoming issue of
Ravio-Crarr,
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Fig. A
The *‘revamped” set in use.

HOW TO CONVERT

A.C.-D.C.

FOR

SETS

“DRY-CELL" TUBES

RICHARD
SILBERSTEIN

The modern A.C.-D.C. ultra-midget radio receiver unfortunately cannot be
used in places where there is no power supply — a completely self-contained
set is required for use on the beach, in camps, on small craft, and in canoes.
The author describes a "'converted' receiver which weighs only 12 Ibs., com-
plete with batteries, and which can easily be fitted into a knapsack for purposes
of transportation. The filament drain from the three tubes is only 180 ma. so
that frequent "A" battery renewals are not necessary.

HOSE of us who bought an early

4-tube T.R.F. midget set with a

magnetic speaker may have won-

dered what to do with the old set
now that a new 5-tube superheterodyne
midget reposes on the living-room table
(or onght to!). Here is a way to make
the old set perform in a brand new
role — entertaining a ecanoeist, for in-
stance, as illustrated in Fig. A—at the
additional cost of only a few tuhes,
batteries and other small itemns. Al-
though the description will cover spe-
cifically the Emerson Compact set, it
applies in general to any of the earlier
“universal-current” radio receivers, the
primary requirement heing a magnetic
speaker, which is essential to a light,
battery-operated set. A front view of
the completed conversion is Fig. B3; and
a rear view is Fig. C.

Briefly, the conversion consists of
substituting a type 32 tube for the 39
in the R.F. stage, another 32 in place
of the 36 detector, and a 30 instead of
the 38, in the output stage. Coupling
between the detector and the audio out-
put stage is accomplished by means of
an R.C.A. 700 hy. detector choke. Re-
generation js provided in the detector
circuit by means of a 50-turn coil
coupled to the grid coil. The “con-
verted” circuit to be followed is shown
in Fig. .1. Items not labeled are the
same as in the original set.

Step-by-Step Procedure
The first thing to do on the old chassis
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is to remove the ptate choke, the fila-
ment drop resistor and all the electro-
Iytic condensers. Klectrolytic condens-
ers have a continuous leakage current
and therefore must not be used on sets
operated from: “B” batteries unless these
are disconnected whenever the set is
not in use. Nearly all the wiring in
the under part of the chassis, except
the common negative bias connection
of the R.F. coils must be undone, This
last can be used as a connection for the
3 v battery negative,

It is well during this procedure and
in fact all through the work, to keep

[Yalll

the R.F. coils wrapped in ctoth tied with
rubber bands in order to avoid scratch-
ing the delicate enamel insulation,
The socket nearest the variable con-
denser is to be used for the 32 R.F.
amplifier tube. Since the bulb and
base of the standard type 32 are larger
than those of the 39 which it is replac-
ing, it will be found that the variable
condenser plates will hit the tube unless
the whole unit is moved forward. This
is accomplished very conveniently by
moving the unit forward a distance
equal to the distance between the two
mounting screws, namely 1 5732 ins,
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The Emerson “Compact,”
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It is then necessary to drill only one
new hole in the chassis, a 14-in. hole
at a distance of 15/32-ins. toward the
front. Then the condenser is re-mounted
with the forward bushing in the new
hole and the rear bushing in the hole
previously occupied by the forward
bushing. In this process thé leads to
the condenser must be remeved and
soldered back again.

Now the condenser plates will clear
the tube but it may be necessary to
hammer in the flange of the loudspeaker
frame for a short distance so that the
plates may pass without touching. It
will be found that the antenna series
condenser mounted on the frame of the
tuning condenser protrudes past the
front of thie chassis. This is now re-
moved and placed under the chassis in
part of the space formerly occupied by
the filament drop resistor.

The 32 detector tube takes the place
of the old 36 tube. Instead of the
“plate” detection scheme previously
used, the *“grid-leak and condenser”
type was employed in crder to obhtain
higher efficiency on weak signals. The
250 mmf. condenser is mounted under
the chassis in the middle of the space
tormerly occupied by the filament drop
resistor and the control-grid lead
brought np to the detector tube.

Although the R.C.A. detector plate
choke, R.F.C.. was the smallest choke of
its kind obtainable, no space was found
on the chassis into which it could be
titted. llence it was necessary to mount
it outside of the chassis in the battery
bhox. For this reason one must now
solder a long, insulated lead onto the
plate connection of the detector socket.

Adding Regeneration

The regeneration or tickler coil L1
consists of 50 turns of No, 30 enamecled
wire on a 74-in. form. The wire is
wound as close as possible to one end
of the form so as to secure close coupling
to the detector circuit. The coil is
mounted directly on top of the detectoer
grid coil. A handy way to do this is to
obtain a small piece of fiber about 20
thousandths of an inch thick and cut a
strip about V.-in, wide. Curt this strip
in the manner of a stiff collar and slip
it into the end of the regeneration coil
s0 that it protrudes about 14-in. above
the end all around. A little Duco
lHousehold Cement or Ambroid Cement
will hold it in place. Now push this
assembly into the end of the detector
coil, snmear a little of the cement onto
the fiber and permit to dry for a short
time,

To provide for regeneration control,
remove the volume control potentiom-
eter and substitute a 20,000 ohm po-
tentiometer with an off-on switch, con-
necting it into the circuit across L1
as shown in the diagram. The off-on
switch breaks the negative filanent
cireuit.

The 30 audio tube is mounted in the
space formerly occupied by the 37 recti-
fier. (It would have been possible to
put a fourth tube in the space formerly
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occupied by the 38 but this was not
done because experiments with a fourth
tube gave poor results.) Two type 30
tubes in parallel gave a slightly weaker
and more distorted signal than one,
probably because their combined plate
impedances did not match the speaker

impedance, An additional stage of re-
sistance coupled amplification was
abandoned because of detector tube
microphonics.

The chassis is left free as in the
original set, being tied to the negative
end of the 3 V. battery only by means
of a .05-mf. condenser. This is better
than making a direct connection since
it minimizes the chance of a short-
circuit while the set is being tested.

In ‘“‘universal” or A.C.-D.C. sets the
ground connection is made through the
power line, but since there is no power
line in a battery set it is necessary to
have an actual ground connection, or
else a “counterpoise” consisting of about
25 ft. of wire, for use in places where
a good ground is not to be had. This
ground or counterpoise is connected di-
rectly to the chassis when the set is
in use.

The filament current is controlled by
means of special ballast-resistor car-
tridges. Space limitations required that
these also be carried in the battery box
and to minimize the number of connect-
ing wires they are arranged in parallel.

For the preliminary test and for final
mounting, eight leads must be brought
out from the chassis through the por-
forations at the rear. (These leads are
clearly shown in the rear and underside
views of the chassis, Figs. D. and E,
respectively.) They are the seven bat-
tery leads shown in Fig. 1 and one
more tead, X (from the detector plate),
for the IL.F. choke. The other end of
the choke goes directly to the “DB+4"
90 V. tap in the battery box.

The Power Supply

For the sake of portability it was de-
cided to use only 90 V. of “B” battery,
The smallest batteries obtainable are
45 V. units made by a company in Cleve-
land, Ohio. The batteries measure 33
X 21, x 314 ins. The same company
makes a 3 V. “A” battery having dimen-
sions of 31, x 1% x 4% ins. For the
3 V. “C” battery a small flashlight bat-
tery was used; for the 4% V. “C” bat-
tery another type was employed, al-
though a flashlight battery would have
been satisfactory in this position.

The battery box can be made to suit
the individual’'s “taste.” One method
would be to have a separate battery box
Jjoined by a multi-colored cable to the
main outfit. In this set the battery box
was built of (%-in. pine directly onto
the set, using the bottom of the cabinet
as the top of the battery box. The four
bolts which pass through the bottom
of the cabinet to hold the chassis in
place were used to hold four 1 in, brass
angles to which were bolted the ends of
the box, measuring 4 ins. along the cab-
inet bottomr by 4% ins. deep. Around

(Continued on page 301)
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BOX

Fig. B
Front view of the completed instrument.

Fig. D

Fig. E
Underview of the altered chassis.
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HOW TO MAKE YOUR OWN
TRANSFORMERS
AND CHOKES

LESTER H. CARR*

RANSFORMERS are only as good

as their poorest feature, bhoth in

design and construction. It is

very important to take great
pains not only in designing and laying
out a transformer but also to use equal
skill in its construction,

Since the subject of design has heen
covered quite thoroughly in previous
issues of Ramo-Crarr only a few of the
important points of design will he re-
viewed, For maximum efficiency in
aoperaticn, the core loss of any trans-
former should equal its copper loss, the
ratio of the weight of iron to the weight
of copper in the average power trans-
former, using a high grade of steel,
being approximately 815. The allow-
able ecurrent density in the copper for
continuous operation is between 1300
and 1500 c.m.  (circular mils.) per
ampere. Due to the fact that the eddy
current loss in the conductors increases
as the square of the thickness of the
wire, it is not advisable to use wire
much larger than necessary, if this loss
is to be kept at a minimun., However,
this is more important in reactors
(choke coils) than in transformers. The
hysteresis loss in the core varies as Bl.6
and f, where B is the flux density and
f is the frequency of the current. The
eddy current Joss varies with B2, f2, and
t?, where t is the thickness of the lam-
inations, From this it can be seen that
to keep down the losses in the core the
flux density should be kept down within
limits and also the laminations should
be very thin, usually 26 or 28 gauge.

Good Construction Design

Now let us turn to the construction
proper. First, the cutting of the trans-
former steel should be done with sharp
and close-fitting tools to prevent drag-
ging the edges. If this is not done the
turned edged will break through the
oxide scale on the adjoining laminations
and cause a large increase in the eddy
cnrrent loss. Care should be taken
not to injure the oxide coating of the
steel by bending or chipping as this
oxide affords the only insulation to the
eddy currents, unless the laminations
are dipped in an insulating varnish.
Usually this is not necessary except in
the need of special construction or in

* Consultant Engineer, Franklin Transformer
Company,
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Fig. A
A low-power transformer, showing primary electrostatic shielding tape.

case of a poor oxide coating. In the
event that an additional insulator is
used only a very thin coat should be
applied. This is done by dipping the
laminations in a thin solution of in-
sulating varnish or its equivalent, In
building up the core it is inadvisable to
use butt joints and it should be inter-
leaved with as few joints as possible.
In small units it is possible to stamp
out the laminations, although in the
larger sizes it is usually necessary to
build up the core from strips. In either
case, even interleaving is nsed to keep
the reluctance of the joints as low as
possible. If the reluctance of the core
is increased very much by poor joints,
the nagnetic leakage in the windings
will increase, resulting in poor trans-
former regulation.

A very important rule to remember
in both design and construction is that
the mean turn length of both the steel
and the copper should he kept at a
minimum; from which one deduces that
the ratio of the space occupied by the
copper to the total winding space should
be as large as possible. This ratio is
known as the space factor.

Coil-Winding Details
It is highly desirable to use “pi”
windings wherever possible, because of
better insulation, cooling and symmetry
in tapping. Care should also be used
in selecting insulating material for the

RADIO-CRAFT
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windings. Light material having a high
dielectric strength is preferred. If
heavy insulation is used or if too much
is put in the windings, hot spots will
be present due to the poor heat con-
ductivity from the inner portion of the
coils, This may prove as disastrous as
under-insulating, due to the insulation
carbonizing from the heat and breaking
down. On narrow coils heavier insula-
tion can be used without this danger
and is to be favored due to the strength-
ening of the winding. If the windings
are to be impregnated (and all high
grade transformer windings should be)
cotton tape is used to wrap the coils.
This makes a good binder for the im.
pregnating compound. The winding is
then placed in a vat and heated, the air
pressure being reduced to help draw
out all moisture. The c¢oil is then
placed in hot resin compound and the
pressure rqiscd to drive the impregnator
well thronghout the winding. It is then
wrapped with empire cloth for addi-
tional external insulation. By impreg-
nating not only is the insulating quality
increased but the coil is strengthened
greatly which prevents insulation rup-
ture due to stress on the winding at
times of sudden shock loads or short-
cireuits.

Mica is often used as an insulator
between primary and secondary wind-
ings because of the necessity of having
close proximity of the primary and

NOVEMBER, 1933
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Although past issues of RADIO-CRAFT have contained considerable information con-
cerning the design and construction of power transformers and chokes, and A.F. trans-
formers and chokes, a good part of this information has been entirely theoretical; and
previously published practical data in many instances has not taken into consideration the
newest "tricks” as used by manufacturers. Consequently, this article by Mr. Lester H.
Carr will be of exceptional interest, since it combines both the theoretical and practical
viewpoints in the design and construction of units in power and A.F. circuits.

Fig. B
The primary and secondary windings are tapped,

A medium-power transformer.

secondary windings if magnetic leakage
is to be kept low.

The leakage reactance caused by this
leakage flux is equivalent to an induct-
ance added in series with the primary,
and, conseguently, greatly impairs the
voltage regulation of the transformer.
A design feature is to enclose the
primary winding in copper foil, care
being taken not to have a short-circuit-
ing turn. (Opening up the foil in one
or more places and insulating will safe-
guard against any trouble of this kind.)
If the transformer is used where there
are any R.F. currents which might leak
into the windings, this shielding pre-
vents it from getting into the low-volt-
age primary where there would be dan-
ger of its rupturing the insulation and
rendering the transformer useless.

Commercial Transformers

Figure A shows a low-voltage type of
unit baving several secondary windings,
and having a shielded primary. A
primary winding is shown, illustrating
the manner of enclosing the coil in cop-
per. The steel case, illustrated, effec-
tively short-circuits any stray flux from
the transformer which would tend to
interfere with other equipment. It
might be mentioned that primary shield-
ing of radio recciver power fransformers
is highly desirable where electrostatie
interference often tends to feed into the

for
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sct from the power lines.

Figure B shows a flexible design of
high-voltage power supply transformer
with variable taps on both the primary
and secondary for voltage adjustments.
The clamping manner of holding the
core of the high-voltage unit is prefer-
able to the method used in the unit
illustrated in Fig. A. When the method
of ctamping with a bolt through the
core is used, small brass bolts with bush-
ings should be used to minimize the
eddy current loss.

Some of the above steps, employed in
high-grade transformer manufacturing,
may be impractical for the reader to
use in building up individual units. It
is, however, possible to use more simple
methods which will produce good trans-
formers if cxceptional carc is takcen.

Home-Built Transformers

For those wishing to build up a spe-
cial transformer or to rebuild a burned
ont one, let us cover a simplified con-
struction.

It is advisable to obtain the core from
a reliable house to insure a good grade
of steel. Either obtain it all ready cut
to shape, or take the sheet steel to a tin
shop and have it cut or stamped out;
however, you will save time and money
by purchasing stamped laminations. In
case an old discarded or burned-out
transfornmer of the right size is avail-
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able, its core may be used. Figure 1
shows a standard ‘“shell” type of
staniped lamination commonly used:

also it shows how the core is built up
from the laminations by reversing each
adjoining piece. Once the core size is
known, work can be started on winding
the coils. The cross-section of the core,
“Core Sq. In. X-Section,” in Table I ig
obtained by multiplying the dimensions
selected for measurements A and B in
fig. 1.

Make a winding form out of a piece
of soft wood whose outside dimensions
are approximately 14 in. larger than
the core piece. (This is to allow for
insulation between the coil and core.)
The piece of wood is cut to a length
suitable for mounting i a winding jig
or lathe. If such facilities are not avail-
able the turning can be done by hand
with a little additional help. The block
should be waxed or varnished so that
the coil will slip off easily after the
winding has been completed. Wrap a
couple of layers of empire cloth or
tough paper around the form and hold
in place with a small piece of adhesive
tape. Cut a piece of cotton or friction
tape 114 or 2 ins. long and lay it length-
wise on the form at the end where the
winding is to start so that the first
turn is nearly in the middle of the strip.
Wind two turns and then double back
the loose end of the tape outside the
first turn, pulling it tightly over the
two turns and continue the winding
over the two layers of tape. This binds
the first two turns, preventing them
from slipping. This procedure is used
on each layer and at both sides of the
coil. After the first layer is wonnd,
wrap one layer of thin, tough paper
which has been boiled in paraffin over

(Continued on puage 306)
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Fig. 1
“Shell-type” core laminations.
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CONSTRUCTING A COMPLETE
26-WATT, DUAL CHANNEL P. A.

PART Il

Detailed data in reference to the input mixer, 2-spee

phonograph turntable, turntable power supply, dual-field

dynamic reproducer, and the reproducer field coil exciter

required to complete the optional power line or battery
26 W. amplifier. This concludes the series.

SYSTEM

LOUIS GANCHER*

HE man who is looking forward
to making a couple of extra dol-
lars in tlie P.A. field by building
and using the universal 6 V., D.C,,

and 110 V., A.C., 26 W. portable P.A.
system discussed in previous install-
ments of this series, has only a few
more points to consider and then he
may write “finis” to his acquisition of
the necessary apparatus. For, it will
be recalled, the system is based on the
use of a number of inter-locking units,
not all of which have as yet been de-
seribed. This will he evident by refer-
ence to Part I, in the September, 1933
issue, where the complete system is
shown mechanically locked together, in
Fig. C, and *“strewn about,” ready for
business, in Fig. A (the manner in which
the complete P.A. svstem is electrically
conuected is shown in the block dia-
gram, Fig., 3).

“Checking up,” we find that detailed
data is lacking in connection with the
following units: the input mixer, the
2-speed phonograph turntable, the turn-
table power supply, the dual-field dy-
namic reproducers, and the exciter for
the high-resistance fields of these repro-
ducers when they are operating on 110
V., A.C.

The Input ‘Mixer’ Control Box
For a portable P.A. system to be
truly versatile it must be capable of
attenuating, accentuating, fading and
niixing voice, phonograph and radio
programs. To secure these effects in

* President, Coust-to-Coust Radio Corp.
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our 26 W., dual-channel P.A. system,
the unit illustrated in Fig. F has been
designed.

By reference to Fig. 7, the schematic
cireuit employed in this mixer, it will
be seen that the 2-button microphone,
M1, is connected to a polarized, 3-way
male plug, PP1, which may be conveni-
ently inserted or removed from the
polarized, 3-way female outlet, PP2,
mounted on the rear of the control unit.
Each of these double-button microphone
circuits are connected through their
respective microphone current controls,
R1 and R2, and microphone current
reading switches Sw.1 and Sw.2.

Snap Sw.1 to the ON position and ad-
just R1 for an approximate reading of
8 to 12 ma. Then, to the OFF position;
repeat the procedure using R2 and Sw.2.
The S.P.S.T. battery switch, Sw.3, opens
the circuit of battery Bl when not in
use. (Two similar, 100 ohm single-but.
ton microphiones may also be used with
this system for remote dual pickup by
connecting them in series as shown at
A in Fig. 7, and using an additional,
polarized male plug identical to PP1.

The output of the microphone trans-
former, T1, is connected to the modified
“T" pad type constant impedance con-
trol, R3, which provides for the com-
plete attenuation of the microphone in-.
put signal while maintaining a constant
output impedance,

Two phono. input binding posts, BP1
and BP2, mounted on the rear of the
case, are connected to the primary of
the tapped, phono. pickup input trans-

BP2 and BP4, also located on the rear
of the case, are used to couple radio
tuners through the control box into the
amptifier. A  selector switch, Sw.4,
feeds the output of either the phono.
pickup or radio tuner units into the
volume control, R3, leaving the micro-
phone available, in either instance, for
impromptu operation. Thus, by man-
ipulating both volume controls, R3 and
R4, separately or simultaneously, the
niicrophone input signal may be mixed
or faded onto a phono. record or radio
tuner program. The tone control, TC,
modifies any undesirable defects of the
input signal and permits the “mixed”
signals to be compensated to best ad-
vantage,

Two wires leading from the output
posts, BPS and BP6, are the only neces-
sary interconnecting links between the
control box and the amplifier. A single
shielded wire, up to 50 ft. in length,
may be used to connect the output of
the control box to the input terminals
of the amplifier, the outside metallic
shield itself acting as one of the term-
inals and ground at the same time.

All of the controls and equipment,
with the exception of the 414 V., “C”
battery, are housed in a No. 18 gauge,
crackle-finished steel case, 6 X 514 X 6
ins. high.

The Two-Speed Phonograph

In order to make the entire system
operative from either 110 V., A.C., or
from a 6 V. storage battery, particularly

former, T2, Two additional terminals, for use in sound trucks, automobiles,
SW.5 REL [ RE2 sw.6 P13 R
1 ”/2 { (RE / S 10
f ¢
[ Al
s s -
C' Vi C26 4 i
F2 E )
FUsE — ."f
F3 FUSE -8~ RCY RC4 =

Fig. F, left; Fig. 8, above

At the left, In Fig. F, fs illustrated the input mixer.
Above, in Fig. 8 are shown in A and B the phonograph turntable and

on the following page.

Its circuit connections are shown in Fig. 7,

‘dynamic reproducer field coil power supplies pictured in Figs. H and I, respectively.
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boats, or wherever 110 V. AC. is not
available, it was necessary to design
the special light weight induction-type
¢ V. phonograph motor shown in Fig G.
It requires only 2.8 A at 6 V. and is
capable of continuous operation in a
closed carrying-case without over-heat-
ing. The motor is of the dual-speed
variety, operating at either 33 1/3 or 78

r.p.n. A speed-selector cam  switch
switch  provides for instantaneous
change-over from one speed to the
other. A smooth, vibrationless gov-

ernor control permits stight variations
from standard speeds to suit special
conditions. In order to insure abso-
lutely silent and permanent operation
under the most adverse handling condi-
tions, all of the spiral gears are cut
from laminated bakelite, housed in dust-
proof cases, and arranged to run com-
pletely submerged in oil. Self-lubricat-
ing. oversize bearings eliminate the
necessity for constant attention to any
part of the motor. A unique construc-
tional feature provides for sufficient
torque (for instantaneous start) and
constant uniformity of speed regardless
of severe voltage variations or record
drag. The complementary equipment
of the motor includes a 12 in. felt-
covered turntable. and all necessary
hardware. An automatic stop is avail-
able and may be added to the control
mechanism if desired. The phonograph
pickup should pretferably have an im-
pedance of 200 ohms.

Phono. Motor A.C. Power Supply

In order to operate the 6 V. D.C.
motor of this turntable from 110 V.
A. C. it is necessary to use the power
nnit shown in Fig. H. As shown at A
in Fig. 8, it consists of a step-down
transformer, PT2, and two, heavy-duty,
copper-oxide rectifiers. RE1 and REZ2,
connected in parallel. The rectifiers
convert the 13.5 V. output of PT2, into
6 V. D.C. which is shunted with a 2000
mf. electrolytic condenser C27 to pre-
vent the ripple, in the pulsating recti-
fied current, from being applied to the
phono. motor. Two flush-miount recept-
acles, RC1 and RC2, are provided for
connecting the phono. motor to the
power supply; RC2 may be used for
providing field excitation to a 6 V,
D.C. dynamic reproducer providing the
latter does not consume more than 2 A,

MICROPHONE DYNAMIC
CHANNEL N8.L \ SPHKE';.NM
PHOND. :
PICK uP )
T Neur 26 warr | ¢
MIXER -, | DUAL-CHANNEL LES'"' 06V
. CONTROL | DUAL- OUTPUT . | LEADS) BATT.
| PHON, WMOTOR. Sy A 4
"8"‘%;5”50“"‘ - AMPLIFIER |
CONNECT L - L, AL,
MOV, A.C. Y %;:::‘é‘é = IL?EVL'; £y
e EXCITER.
6V,
L - SUPERMET. " "I STORAGE
" RADIO TUNER. BATTERY
] T e ]
=
6V, i
STORAGE CHANNEL NQ.2 7. )
BATTERY L= 10 1l0v, AL,
Fig. &

A block diagram of the manner in which the accessories are interconnected.

The Reproducer Field Coil Exciter

The standard equipment for this “in-
terlocking portable P.A. system” in-
cludes two 12 in. “P.A. Auditorium” dy-
namic reproducers, equipped with a
unique dual field coil system composed
of two separate windings, one of 6000
ohms which requires 50 ma., and another
winding of 3 ohms which requires only
2 A. at 6 V. for full field excitation. It
should be remembered, however, that
only one of these fields need be exrcited
for the correct operation of the speaker.
Both fields are designed to produce thie
correct number of “ampere turns” for
maximum sensitivity. 1In fact, there is
no difference in the performance of the
speaker operating from 6 V. D.C. or
110 V., AC.

If only one speaker is to be used with
the equipment, then the speaker field
coil exciter shown in Fig. 1 becomes
merely an optional accessory, as this
one speaker may obtain its tield exeita-
tion (when the system is operated from
110 V., A.C.) from the amplifier itself,
by connecting the field conil directly
across the output of the rectifier systeni.,
This method however, is not recom-
mended for the following reasons:
first, because it imposes too great an
additional drain on the amplifier power
supply; and, second, because unusual
precautions have to he taken in the
installation and placement of the
speaker because of the dangerously
high potential of 300 V. developed across

{(Continued on paye 307)

RE2

" REI

Fig. G, above

The 2-speed phonograph turntable.
Fig. H, center

Phonograph turntable power supply. -

'PHONO. MOTOR RECTIFIED CURRENT

Fig. I, right SUPPLY

Speaker field coil power supply. : -
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BROADCAST STATIONS OF THE U. S.

A list of all the broadcast stations in the U. S. as licensed by the Federal Radioc Commission and brought up to date to Aug. 15, 1933,
Abbreviations: T, location of transmitter; C. P., construction permit authorized; LS, power until local sunset.

e e . e
Wave- Wave- Wave-
Call Location Power (Frea | |gngth Call Location Power  |Freq | ength Calt Location Power  (Freq | {ength
Letters (watts) [ (ke.) |¢ meters) Letters (watts) | (ke.) |¢ meters) Letters (watts) | (ke.) |( meters,
KABC San Antonio, Tex 100 1420] 211.3 | KGER l.ong Beack, Calif..... Tkw 1360] 220.6 | KOY Phoenix, Ariz......... tkw-LS [ 1300} 215.8
KALE l'ortland, Ore..... 500 1300{ 230.8 KGEZ Kalispell, Mont....... 100 1310 229 KPCB Seattle, Wash. 100 650 462
KARK Little Hock, .\rk.. 250 B90) 7.1 KGFF Shawnee, Okla........ 100 1420 211.3 KPIM Prescott, Ariz....... 100 1500' 200
KASA Flk City, Okla. .. 10, 1210] 2479 | KGFG Oklahoma City. Okla. 100 1370 219 KPO san Franciseo, (alif... Skw 6801 441
KBPS Portland, Ore......... 100 1420 211.3 | KGFI Corpus Christi, Tex... 100 1300] 200 T-Near Belmont C.P.50kw
KBTM Paragould, Ark....... 100 1200 250 KGFJ los Angeles. (Calif..... 100 1200( 250 KPOF Denver, Calo, .. ... 500 §80] 341
[T [ Tecarkana, Ark. 100 1920] 211.3 | KGFK Moorhead, Minn...... 100 1500 200 KPPC Pasadena, Calif....... 50 l2|0| HT.0
KCRC Fndid, Okla. ... 100 1370| 219 KGFL Raton, N. Mex....... 100 1370] 210 KPQ Wenatchee, Wash 100kw 1500 200
KCRJ Jerome, Ariz.. . 100 1310 229 T-Roswell KPRC Houston, Tex......... Tkw 920, 326
KDB Santa Barbara, Calif. . 100 1500| 200 KGFW Kearney, Nebr..... .. 100 1310 229 T-Sugarland 2L kw18
KDFN Casper, Wyo.......... 500 1410 208.3 | KGFX Pierre, 5. D.......... ) 630] 470 Kav Pittsburgh, Pa...... bo 300 13800 217
KDKA Pittsburgh, Pa........ S50kw 080 306 KGGC San Franciseo, Calil... 100 1420) 211 3 Kow San Jose, Calif.. .. 500 1019] 207
‘T-¥axonburg KGGF Coffeyville, Kans. ... 300 1010| 297 KRE Berkeley, Calif. . ... .. 100 1370 210
KDLR Devils Lake, N. D.. 100 1210 247.9 T-3, Coffeyville, (1kla. KREG Santa Ana, Calil ... .. 100 1500 24y
KDYL Salt Lake City. Utah.. Tkw 1290 232.6 | KGGM | Albuquerque, N. M... 250 1230 243 U KRGV Harlingen, Tex. .. 500 1260] 238.1
KECA Los Angeles, Calif. ., 1kw 1430 204.8 | KGHF Pucblo, Colo......... 250 3207 2 KRKD Los Angeles, Caiif. S0 11201 267 9
KEIW Burbank, Calif.. . . ... KGHI Little Rock, Ark...... 100 1200 KRLD Dallas, Tex.. ... 10kw 1040t 288.5
KELW Burbank, Calif....... 500 780| 385 KGHL Billings, Mont........ Tkw 930] 316 KRMD shreveport. la. . 100 1310 224
KERN Bakersfield, Calif..... 100 1200| 250 KGIR Butte, Mont... 500 1380 220.6 HKROW Oakland, Calif..... ... 500 930 323
KEX Portland, Ore......... Skw 1180| 254.2 | KGIW Trinidad, Colo......... 100 1420 211.3 T-Richmond 1kw-L8
KFAB Lincoln, Nebr. . . Skw 770 390 T-Alamosa KRSC Seattle, Wash......... 100 1120 267.9
KFAC Tos Angeles, Calif . .. . Tkw 1300 230 8 | KGIX Las Vegas, Nev....... 100 KSAC Maunhattan, Kans, 500 580 517
KFBB Great Falls, Mont. . . . Thw 1280 4 | wGiz Grant City, Mo...... 100 KSCJ siowy Cily, lowa. ... 1kw 1336 225.6
KFBI Abilene, Kans........ Skw 1050) 285.7 KGKB Tyler, Tex_ . ..... . 100 KSD St Louis, Mo........ 500 550 545
T-Milford KGKL San Angelo, Tex... ... 100 KSET "ocatello, Fdaho ... .. 250 900 333
KFBK Saeramento, Calif..... 100 1310] 2 KGKO Wichita Falls, Tex.... 250 KSL salt Lake City, Utah..[ 50kw 1130 265.5
KFBL Everett, Wash.. 50 1370) KGKY | Scottsbluff, Nebr...... 100 T Saltair
KFDM Beaumont, Texas. 500 5600 536 KGMB Honolulu, Hawaii ..., 250 Des Maines, lowa. ... 100 1370, 210
KFDY Brookings, 8. D....... Tkw 550| 54. KGNF North Platte, Nebr. .. 500 Soux l'alls, 8. D...... lkw 1110 270.3
KFEL Denver, Colon........ 500 90| 326 KGNO Dodge City, Kans .. 250 =t Paul, Minn........ kw-1.5 | 1460 2055
T-Edgewater KGO ¥an Franciseo, Calif...| 7'zkw R-Radia Center
KFEQ St. Joseph, Mo.. ... .| 2lgkw 680 T-Oakland KTAB San Franeisco, (alif... 1kw 560] 5
KFGQ Boone, lowa. ... 100 1310| 22 KGRS Amarillo, Tex........ 1kw 1410 212 T-0Oakland
KFH Wichita, Kans. .. _... lkw 1300} 3 KGU Honolulu, Hawa 21 kw 7501 300 KTAR I'hoeniv, Ariz......... 500 620] 484
KFI Los Angeles, Calif....| 50kw 640 KGVO Missoula. Mont. . 100 1200| 250 KTAT Fort Worth, Tex...... Tkw 1240] 241.9
T-Buena Park KGW Portland, Me......... Tkw 620, 454 T-Birdville
KF10 Spokane, Wash....... 100 1120 267.9 T-Faloma KTBS Shreveport, la....... Tkw 1450" 206.9
KFIZ Fond du Lae, Wis. ... 100 1420| 211.3 | KGY Olympia, Wash.. ... 100 1210{ 2 KTF! Twin Falls, 1daho Tkw-15 1240' 241.9
KFIB Marshal!town, Towa.. . 100 1200( 250 KHJ Los Angeles, Calif... .. Thw 00| 333 KTHS Hot Sp. Nat. Pk, Ark.| 10kw 1040° 288.5
KFJL Klamath Falls, Ore. .. 100 1210 Y KHQ “pokane, Wash. .. 1kw B00( 504 KTM Los Angeles, Cabf. .. S0 80 385
KFIMm Grand Forks. N. ). .. 100 1370 219 KiCa Clovis, N. M... . 160 1370 2 T-¥anta Moniea...... Thw-1.5
KFJR Portland, tdre . ..... 50 1300 230.8 | KICK (arter Lake, lowa.. .. 100 1420, 2 KTRH Houston, Tex. . . 50 1120 2
KFIZ Forth Worth, Tex. 100 1370) 214 KID Idaho Falls, Idaho.. 250 1320 KTSA San Antonio. Tex Tkw 1290,
KFKA CGreeley, Colo.... . 500 BRO| 341 KIDO Boise, Idaho. .. .. 1kw 1350 KTSM I1 I'aso, Tex.. R 100 131
KFKU Lawrenee, Kan....... 500 1220 245.9 KIDW Lamar, Colo.. . 100 1420 2 KTW Seattle, Wash........ Thw 12201
T-Tonganoxie KIEM Eureka, Calif......... 100 1210} 2 KU) Walla Walla, Wash. 100 1379 :
KIEV CGlendale, Calif.. ... .. 100+ B50 3 KUMA Yuma, Ariz.... ... ... 100 14201 »
KFLV Rockfard, . ......... 500 1410 212.8 KIFH Juneau, Alask 100 1310 KUOA Fayetteville, Ark ... 1kw 1264
KFNF rhenandoah, lowa. 500 sl 337 KIGY Lowell, Ariz.. 100 12t0 KUsSO Vermllion, &, ... .. 500 hall]
KFOR Lincoln, Ncbr.. 100 1210] 247.9 | W17 Yakima, Wash, ... 100 1310, KVI Tacown, Wash, ... .. 500 T0) 326
KFOX Long Beach, Calif.. 1kw 1250| 24) KJIBS San I'raneisco. Calif... 100 1070[ 2 T-Des Moineg
KFPL Dublin, Tex..... . 100 1310f 229 KIR Seattle, Wash......... Skw 9701 KVL Seattle, Wash......... 100 1370| 219
KFPM Greenville, Tex....... 15 1310 229 KLCN Blytheville. Ark 100 1200 232 KVoa Tucson. Ariz .. 500 1260, 238.1
KFPW Ft. Smith, Ark........ [(00) 1210 247.9 [ KLO Ogden, Utah. 300 1400} 2 KVOOo Tulsa, Okla.......... Skw 11400 2632
KFPY Spokane, Wash....... Tkw 1340) 223.9 | KLPM Minot, N. 1)...... 250 1244)] = KVOR Colorade Spgs., Colo.. lkw 1270
KFQD Anchorage, Alaska ... 250 600] 50 KLRA Little Rock, Ark.. tkw 13¢%0] 213 KVOS Liellingham, Wash.... . 100 1200} 2
KFRC San Franeiseo, Calif. .. Tkw slof 492 KLS Oakland, Calif...... .. 250 1440 KWCR Cedur 1tapids, o . 100 1520] 2
KFRU Columbia, Mo........ 500 630| 476 KLUF (ialveston, Tex....... 100 13707 21 KWEA Shreveport, |La 1o 2101 2
KFSD San Diego, Calif ..... 1kw GO 500 KLX Oakland, Calif....... 1kw 880, 341 KWFV Hilo, Hawnii . 100 1210 27
KFSG los Angeles, Calif.. ... 300 1120 267.9 | KLzj Denver, Colo......... lkw 560 536 KWG stockton, Cal.. 100 1200 %
KFUO Clayton, Mo, . 500 550 545 KMA ~henandoah, lowa. ... 300 @30l 323 Kwij I*ortland, Ore.. o 500 1060, 283
KFVD Los Angeles, Ca 250 1006| 300 KMAC | San Antonio, Tex.... 100 1330 214 KWK St Louis, Mo......... Tkw 1353l 2022
KFVS Cape Girardeau. Mo. 100 1210] 247.9 | KMBC Kansas City, Mo..... Tkw a50( 314 T-Kirk wood
KFWB Hollywood. Calif...... lkw 930{ 316 T-Independence KWKC Kansas City, Mo...... 100 13700 219
KFWF st. Louis, Mo......... 100 1200 250 KMED Medford, thre......... 100 1310f 220 KWKH | Shreveport, La....... 10kw 850 353
KFWI fan Franeisco, Calif... 500 $30] 323 KM Fresno, Calif.. S00 S80) 51T T-Kennonwood
KFXD Nampa, Idaho ... .. 100 1200| 250 KMLE Monroe, [a...... 100 1200 230 KwLC Decorah, lowa........ 100 1270 ¢
KFXF Denver, (olo......... 500 20| 326 KMMJ (lay Center, Neb. Thw TH 05 KwsC Putlinan, Wash . 1kw 1220 2450
KFXJ Grand Junction, Colo. 100 1200} 250 KMO Tacoma, Wash. .. 250 1330| 225 6 KWWG | Brownsville, Tex . . 500 1260] 238.
KFXM San Bernardino, Calif 100 1210 247.9 | KMoX | 5t Louis, Mo........ S0kw 1090 275 2 Kxa Seattle, Wash ........ 25 60 305
KFXR Oklahoma City, Okla. 100 1310] 229 KMPC Beverly Hills, Calif.... 500 710) 33 HKXL Partland, Ore.. 100 1420 211.3
KFYOD Lubbock, Tex........ 100 1310| 220 KMTR Los Angeles. Calif. . .. 500 570] 526 KXO 121 Centro, Calif.. . 100 L500( 200
KFYR Bismarek, N. D....... 1kw A5 45 KNOW Austin, Tex.. ... .. 100 1500] 200 KXRO Aberdeen, Wash .. ... 100 1310] 229
KGA Spokane, Wash. . Skw 1470] 204.1 | ®NX Los Angeles, Calif. 2Bkw 1050f 285 7 | KXYZ Houston, Tex......... 250 Lt 208.3
KGAR Tueson, Ariz. ........ Tod) 1370( 219 KOA Denver, Colo. . 830| 361 KYA Qan Franeisco, Calif.. Tkw 1230] 243.0
KGEB San Diego, Calif...... Tkw 1330| 225.6 | KDAC Corvallis, Ore......... 1kw 550 545 KYWwW Chieago, 11......... 10kw 1020{ 204 1
KGBU Ketchikan, Alaska.. .. 500 %00] 333 KOB Albuquerque, N. M...| 10kw 1180 254.2 T-Bloomingdale Twsp.
KGBX Springfield. Mo, 100 1310f 229 KOCW Chickasha, Okla..... 250 1400 214.3 WAAB Boston, Mass......... 500 1410y 212.8
HKGBZ York, Nebr...... 500 930| 323 KOH Reno, Nev... ....... 500 1380 217 .4 T-€uincy
KGCA Decorah, lowa....... 100 1270] 236.2 KOIL Councils Bluffs, Towa. lkw 1260] 238 1 WAAF (hieago, Hi........... 500 620) 326
KGCR Watertown, & D...... 100 1210} 247.9 | KoIN Portland, Ore......... lkw 840( 319 waAAM | Newark, N. I.... Tkw 1250, 240
KGCU Mandan, N.D........ 250 1240] 241.9 | KoL Seattle, Wash......... Tkw 1270 236.2 | waAT | Jersey City, N. J. 500 94 319
KGCX Wolf Point, Mont ... 100 1310 229 KOMA Oklahoma City, Okla. Skw 1450| 202.7 | waAw 500 660 435
KGDE Fergus Falls, Minn. .. 100 1200| 250 KOMO | Seattle, Wash......... Ikw 020| 326 WABC- 50kw 860] 3
KGDM Stockton, Calif........ 250 1100§ 272.7 KONO San Antonio, Tex. 100 1370( 219 wBOQ
KGDY Huren, 8, D... 250 1340| 223.9 | Koos Marshfield, Ore....... 100 1370{ 219 WABI 100 L2060 250
KGEK Yuma, Colo.......... 100 1200] 250 KORE Eugene, Ore....... 100 1420] 211 3 | waco Waco, Tex........... lkw 1240, 241.9
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WBZA

WCAC
WCAD
WCAE
WCAH
WCAL
WwWCAM
wCAD
WCAP

WCAT
wCAU

wceax
WCAZ
wcCaea
WCBD
wcecam
wcees
weeo

wCepDA

WCFL

WCKY

WCLO
wCLS
WCOA
wcoc
wCoD
WCRW
wcesc
WCSH

WDAE
WDAF
WDAG
WOAH
WDAS
WOAY

WDB)J
WDBO
WOEL
WOEV
wWDGY
WwWDOD

WDRC

WwWDSsu

RADIO-CRAFT

| Wave- | I | wave- [ Wave-
| Location ?owar Frea.| |gngth Call | Location Power |Freq.| 1gngth Call Location Power |Freq.| length
‘ (watts) | (ke.) }(Mm, Letters (watts) | (ke.) | (mepary) |  Letters (watts) | (ke.) | (maters)
— — — - —— |
Tallmadge, Ohio. ..... thw | 1320 2273 T-Gretna WHN New York, N. Y...... 230 I 10l0| 297
Presque Isle, Maine.. . Joo | 20l 2013 | woz Tuscola, Il ......... 100 | 1070 280.4 | wHoM | Jersey City, N. J..... 250 1450| 206.9
| Columbus, Ohio, .. ... B 64| 64 WEAF New York, N. Y......| SUkw 6601 433 WHP Harrisburg, Pa....... 500 1430/ 209.8
Zanesville, Ohio. .. ... 10 ] 1210 2470 F-Bellmore T-l.emoyne 1kw-L3
Anniston, Ala 100 | 14200 2 WEAN | Providence, R.I......| 230 80| 385 wias | Ottnmwa, lowa...... 100 | 1310{ 229
| Laurel, Miss.. L 1K} 1310, 2 WEAO Columbus, Ohio... ... 50 5701 52 WIBA Madison, Wis.. . ..... 500 1280/ 234.4
Birmingham, Ala. . .. Skw 263.2 | WEBC | Superior. Wis......... lkw | 1290| 232.6 | wiBG | Glenside, 'a.......... 25 50| 323
Long lsland 'y, N. Y. BN} 1410 3 | wWEBQ Harrisburg, NIl........ 100 1210 247.9 T-Flkins Park
Grand Rapids, Mich. 500 | 1270 236.2 | WEBR | DBuffalo, N. Y......... 0o | 13w 229 wiem | Juckson, Mich.. 100 | 1370 219
Zarephath, N. J....... 250 | i330| 222.7 | wepE | Chicago, 1Nl w1zl 2479 | wisv Poynette, Wis,....... 1o | 1210 2479
| Hazelton, I"a... .. 10 1420 211.3 WEED Greenville, . 100 1420] 211.3 WIBW Topeka, Kans........ lkw 580/ 517
W. Lafayette, Ind .. 500 | 140 2043 | weer | Boston, Mass......... 1w 590 509 wiex | Utiea, NoY...... 00 | 1200 250
Harrisburg, Pa. 1kw 1430] 204.8 T-Weymouth wICC Bridgeport, Conn.. ... 254 600 500
Baltimore, Md.. 10kw 1060|253 WEEU Reading, Pa......... 1kw 830/ 361 T-Bridgeport | 500-LS ~
T-Pikeville, Md. WEHC | Charlottesville, Va. . 500 | 130 2222 | wid St. Louis. Mo......... | 10 | 1200 250
Fort Worth, Tex Skw sonl 375 WENS Cicero, 1Il........... U] 14200 2113 ] WILL Urbana, §ll........... 250 spp| 937
T-Grapevine 1 WELL Battle Creek, Mich... 30 14200 211.3 | wiLm Wilinington, Del..... . 100 1420/ 211.3
Wilkes-Barre. I'a..... 100 12100 247.9 | WENC Americus, Ga........ 100 1420 2113 T-Edge Moor R
T-I'lains Twp. WENR Chicago, Ill.......... S0kw 870! 345 WIND Garv. Ind............ lkw 560, 936
Richmond, Va....... 00| 1210] 247 4 T-Downers Grove WINS | New York, N. Y. ... 300 | 1160, =52
Chieago, Ill.. ....... 25kw 0| 3 WESG Elmira, N. Y...... .. Ikw 1040 2885 T-Curlstadt, N. J.
TeGlenview T-Ithaea wIOD- Minmi, Flo. ... .. lkw 1300, 230.8
Brooklyn, N. Y...... lkw 13000 230.8 | WEVD New York, N. Y..... ) 1300 23¢.5 | WMEBF I'-Miami leach
T-Rossville T-Brooklyn wip Phifadelphia. Pa.. ... 300 610| 492
New Orleans, La..... 100 1200, 250 WEW =t, Louis, Mo......... Tkw 760 395 wis Columbia, 5. C.... .. 00 wio| 297
Ponea City, Okla. ... 100 | 1200] 250 WEXL | ltoval Ouk, Mich.. . 3001310 220 WISN | Milwaukee, Wis... .. 250 | 1120] 2679
Bay City, Mich...... K] ! 212,58 | wFAA Dallas, Tex...........| 5okw 800| 375 wIAC Johnstown, P, .. 100 1310, 229
T-Hampton Twp. | T-Girapevine WIAG Norfolk. Xehr. Thw 6| 253
Buffale, N. Y.. .... Ikw | 333 WFAB New Yark, N. Y..... Thw 1300 230.5 | wiAR Irovidence, R. L.... 250 | 8oo| 337
T-Martinsville T-Carlstadt, N. J. wIAS | ittsburgh, I, lkw | 1290] 232.6
Marquette, Mich.. 100 1310 220 WFAM | South Bend, ind.. .. 100 1200/ 230 T-No. Fuyette, Twp, | 21 kw-Lx
Huntsville, Ala. ... 1Ny 1200| WFAS Wlite lains, N, Y... 10 12100 2479 | WIAX Jacksonville, Fia.... 1kw 900( 333
Greensboro, N. (. 500 1440, 205.3 | wWFBC Greenville, &, (... 100 1200, 250 WIAY Cleveland, Olio. ... S0 410] 492
WFBE Cineinuati, Ohio. 10 1200 25 wJBC la salle, Nl ... ... 1o 1200 250
New York, N. Y. 230 1350| 222.2 WFBG Altooma, ..., .. 100 1310, 229 wJiBl | Red Bank. N.J 100 1210 247.9
(See WABC-WEIKY) WFBL  Syrucuse, N, Y.... .. lkw | 1360 2204 | WIBK | Detrnit, Aich....... | 1370 219
Terre Haute, Ind.. 100 1310] 2 T-Collamer 2 kw1 T-Highland I'ark |
Birmingham, Ala.. 300 031)| 3 WFBM Indianapolis, Ind.. Tkw 1230, 243.g | wiBL Deeatuer, Moo 100 1200/ 250
Wilkes-Barre, P'a...... 100 1310 22 WFBR Baltimore, Md....... B L1 1270 236.» WIBO New Orleans, La.. .. 100 1420| 211.3
Necdham, Mass. . 500 ) WFDF I'lint, Mich. . ... 0 | 1310, 229 C.I', Baton [louge
Charlotte, N. C... 25kw Tnso| - WFDV Rome, Ga........... 1 15001 20 WJIBW New Orleans, La..... 100 1200‘ 250
Dantille, Va. ...... 100 | By (1 WFEA Manchester, N, H.. .. 300 1430 200.8 WIBY Gavlsden, Ala. ... 100 12101 247.9
Boston, Mass . ... .. 25kw G| 3 WF1 1’hiladelphia, .. 500 S| 330 wWJIDX Jackson, Miss. . Tkw 1270) 236.2
T-Millis Twp. WFIW Hopkinsville, Ky...... 1kw a4 319 WJEJ Hagerstown. Md. ... 100 1210 247.9
Boston, Mass...... .. Lkw 090 303 WFLA-  Clearwater. la.. ... . pall 620, 484 WIEM Tupelo. Miss......... 500 M) 303
T-Last =pringfield { WSUN WD Mooscheart, 11 .. .. | 20kw 1130} 265.5
Storrs, Conn. . 20 | 600 500 WFQD Anchorage, Alaska.... 600 500 wims Ironwood. Mich. . ... 100 1420 211.3
Canton, N. Y. 500 120 2450 | WGAL Lancastet, I"a. ... 100 1310( 2209 WIR [yetroiz, Mich. .. ICkw 50| 400
Pittsburgh, I"a........ Lkw 110 245.9 | WGAR Cleveland, Ohio...... 500 1450] 2006 .y \ T-Sylvan Like Village | X2X|X
Columbus, Ohio. . ... 500 1430 208.% T-('uyahoga Heights ikw-18 wisv | Alexaadrin, Voo 10kw 1Ho0| 205.5
Northfield, Minn.. .. Tkw 1250) 240 WGEE Freeport, N Y........ 100 120 2479 | WITL Oglethorpe Univ,, Ga 100 1370, 219
Camden, N.J.. w 1250, 234.4 | weBF | Evansville, Ind. S0 630 470 \ T-Atlanta
Baltimore, Md.. 250 GOn| S0 WGBI Seranton, a,....... 2 880 341 wiw | Akron, Obio ......... 100 1210| 247.9
Asbury Park, N. 500 1250 234.4 | weem | Mississippi City, Miss. 100 12100 2479 | waz New York, N. Y...... 50kw 760( 395
T-Whitesville WGCP Newark, No ..., 250 1250 240 ‘1-Bound Brook, N. J.l
Rapid City, & D..... 100 1200, 23 WGES Chicago, 1II......... 300 1360 2206 | WKAQ | SanJuan, I" R....... tkw 1240 241.9
Philadelphia. Pa... .. 50kw 1170 256.4 | WGH Newport News, Va.... Lo 1310| 229 WKAR I. Lansing, Mich..... Ikw 1046] 288.5
| T-Newton, Square Co. WGL Ft. Wayne, Ind....... 100 1370, 210 WKBS Joliet, fil............. | 100 1310 229
Burlington, Vt....... 100 1200/ 20 WGLC Hudson Falls, N, Y... 100 1370 219 C.P. E. Dubuue C.I" 1500
Carthage, Il. .. . ] 1070 280 4 | WGN Chicago, Ill........ . , 25kw 200 417 WKEBC | Dirmingham, Ala.. . .. 160 1310 229
Allentown, l'a....... 250 1440 205.3 T-Elgin WK8BF | Indinnapolis, Ind. .. ELI] 14| 214.3
Zion, Hl............ skw | 1080 2778 | WGNY | Chester Twsp, N. Y..| 301210 479 T-Nr. Indisnapolis | |
Baltimore, Md.. 100 1370 21¢ WGR Buffalo, N. Y......... | lkw 550) 45 WKBH La Crosse, Wis.. ... .. kw 1380 217.4
Springfield. HI... . .. 100 1210/ 247.09 T-Amherst Twp. | | WHKEI Cieern, lll............ 100 1420 211.3
Minneapolis, Minn.... S0kw 8101 370 WGST Atlanta, Ga.......... 1 250 89| 337 WHKBN Youngstown, Ohie. . .. 500 570 5%
T-Anoka wGY Schenectady, N. Y... all Okw 7{l|| 380 WKBV Connersyvlllc, Ind.. . . 100 1500 200
New York, N. Y..... 250 1350 2220 T-South “chenectady | WKBW | Buffalo, N. Y.... ... 5kw 1480| 202.7
T-Cliffside, N. J. WHA Madison, Wis.. ... .... b Tkw '.ll(ll 319 | T-Amberst Twp.
Chicago, IN.. ........ 1 okw 970 300 WHAD Milwaukee, Wis.. . 250 1120 207.9 WKBZ Ludington. Mieh...... 100 1500| 200
WHAM Rochester, N. Y...... Skw 1150 2u0.9 WKEU 1a Grange, Ga... 104 1500 200
Covington, Kv........ I Skw I1490| 201.3 T-Vietor Twp. C.I% 25kw | WKFI Gireenville, Miss. 100 1210| 247.9
T-Crescent Springs WHAS Louisville, Ky........ | 2skw | 820 366 WKJIC Lancaster, 'a.... 100 1200 200
Janesville, Wis...... . 100 1200| T-Jeffersontown | | WKOK | lLewisburg, Pa. .. 100 1210 247 9
Joliet, HI............. 104 1310 WHAT Fhiladelphia, I'a . .. .. 100 |3|0| Prd] WKRC Cincinnati. Ohio.. ... 500 550 545
Pensacola, Fla. . S50 1340/ WHAZ Troy, N, Y........... 500 i 1300{ 230.8 WKY Oklahoma City, Okla_|  lkw 900 333
Meridian, Miss.. ... 500 830/ WHB Kansas City, Mo.....| &0 860 339 wKzo | Kalamazoo, Mich..... lkw 540| 500
Harrisburg, Pa....... [{50) 1200 2 ‘E-North Kansas City l WLAC Nashxille, Tenn. ..... Skw 470 204.1
Chicago. IN.......... TiMy 1o 2 WHBC Canton, (hio. . 10 12000 250 WLAP Louisville, Ky........ 100 1200 250
Charleston, 8. C... ... 500 I Lasn! 220, WHBD Mt. Orab, Obio 100 1370] 219 WLB ‘ Minneapolis, Minn.... lkw 1250 240
Portland, Me........ Ikw I 31 WHEBF Rtock Island, I 100 121 247.9 T-%t. Paul | |
T-Scarboro M okw-LS WHBL sSheboygan, Wis.. A 1410 212.8 WLBC Muneie. Ind.......... 50 1310 229
Tamps, Fla... . ...... Tkw 1220 2459 WHEBQ Memphis, Tenn, 100 13700 214 WLBF Kansas City, Kans.... 100 1420| 211.3
Kansas City, Mo... .. lkw Glo| 402 WHBU Anderson, Ind.. .. 100 | 1210‘ M9 WLBL Stevens Point, Wis. . .| 2iskw 900 333
Amarillo. Tex......... Thw 1410 212.8 | WHBY | Green Bay, Wis 190 1200 250 T-Nr. Lllis
El Paso, Tex......... 100 1310] 229 T-West De Pere | WLBW | Lrie, Pa.............. H00 | 1260 238.1
Philadelphia, Pa...... 100 | 1370 219 | wepF | Calumet, Mich.......| 100 m"’ 219 T-fummit Township | 1kw-L$
Fargo, N.D.......... tkw Ho| 319 WHDH Boston, Mass......... lkw 80| 361 WLBZ Bangor, Me.......... 500 620 484
T e | Taugus . | wicr | Ithaea N. Y. ... 50 | 1210 2479
Hoanoke. Va......... ‘ 250 ay 323 WHDL Tupper Lake, N. Y. . 100 20l 211.3 | weeu Erie, Pa......... 100 1420| 211.3
| Orlande, Fla. ........ 250 3800 517 WHESB PPartsmouth, N. II.... 250 740 403 WLEY Lexington, Mass... ... 100 1370| 219
Wilmington. Del... ... 230 1120 267 ¢ T-Newington | wuIT Philadelphia, Pa...... 500 | 560 536
Waterbury, Vt........ 500 5 543 WHEC Rochester, N. Y...... 500 IMO| 208.3 WLOE Boston, Mass,........ 100 | 1500 200
Minneapolis. Minn... Tkw 1180/ 254 2 | WHEF | Kosciusko, Misi...... 100 1500 200 T-Chelsea 250-1.8
Chattanooga. Tenn. . . Thkw | 123801 234 4 WHET ¢ 100 1210 247.9 WLS Chicago, .......... | 50kw 870| 343
T-Bruinerd 215k w-1.7 | WHFC 100 1420) 211.3 T-Downers Grove I
Hartford, Conn....... 500 | 1330] 225.6 | wHIS BeneE 230 | 1410 212.8 | wiva Lynchburg, Va........ 100 1370/ 219
T-Bloomfield WHK Cleveland, Ohio... ... [ lkw 1390) 215.8 | wWLw Cincinnati, Ohio...... | 50kw W00 49
New Orleans, La. ... tkw | 1250 240 | T-Seven Hilis 2 thw-1S | | I T-Mason | | |
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| | Wave- | [ | wav e | Wave-
Call Location Power |Freq jength Call Location Pawer  |Freq | yepgen Call Location Power  |Fred. | jangth
Letters | (watts) | (kc.) [(meters) ! Letters (watts) | (ke (mmm Letters (watts) | (kc.) | (meters)
wiwL } ch- York, N. Y...... Skw 1100 272.7 | wopt | Bristol, Tenn......... 100 | 1500| 200 wSal Cineinnatl, Ohio...... 500 1330| 225 ¢
T-Kearny, N. J. | woa Kansas City, Mo..... tkw | 1300] 230.8 T-Mason 1kw-LS
WMAC (See WRYR-WMAC) l WOR Newark, N. J......... Skw 10 423 WSAJ Grove (ity, PPa.... ... 100 1310 229
WMAL | Washington, D.C.. ... 250 630, 476 ’ T-Kearny C.I". 50kw | | WSAN Allentown, ’a.. 250 14401 208 3
WMAQ | Chieago, Ill........... Skw 60| 448 WORC Worcester, Mass...... 100 1200| 250 WSAR | Tall River, Mass. . 250 1450| 206 9
T-Addison T-Auburn l | WSAZ Huntington, W. Va.... 500 580| 517
WMAS springfield, Mass.. ... 100 1420( 211.3 WORK | York, 'a.... . ........ 1kw 1000, 300 WSB Atlants, Ga.. .. . 5kw 40
WMAZ | Maecon, Ga........... 500 11801 254.2 ' T-W. Manchester } WSBC Chicage. 1Il........... 100 1210 247
WMEBC Detroit, Mich........ 100 1420 211.3 | wos Jefferson City, Mo.. ., 500 | 430 476 WSBT South Bend, Ind..... 500 1230 -
WMBD | Peoria, 11l 500 1440| 208 3 | wovn New York, N. Y...... 1kw 1360 265.5 | WSEN | Colmnbus, Ohio...... 100 1210 2
T-1’eoria Heights 1kw-L3 T-¥ecaueus, N. J. WSFA Montgomery, Ala..... 300 1410 2
WMBF {See WIOD-WMDBF) wow | (maha, Nebr......... lkw 560 509 WSIX *pringfield, Tenn..... .| 100 1210 2
WMBG | Richmond, Va........ 1060 1210/ 247.9 | wowo | I't. Wayne, Ind.. ... .. 10kw 1160 258.6 | wsJs Winston-Sulem, N. C 100 ‘
WMBH | Joplin, Mo.. 100 1420 211.3 | wWPAD Padurah, Ky......... | 100 1420 211.3 | wsm Nashville, Tenn..... 50kw 650
wmel Chicago, 11I.. .. Skw 1080 237.8 WPAP (Ree WQAO-WPAP) | T-Franklin
T-Addison l WSMB | New Urleans, La.... . 500 3
WMBO | Auhurn, N Y. ... 106 1310 2249 WPCH New York, N. Y...... 500 570( 526 WSMK Dayton, Ohio........ | 200 4
wMEQ | Lirooklyn, N. wo | 1500, 200 "T-Flushing wsoc | Gastoria, X, Cor oo T R
WMBR | Tumpa, Fla... .. 100 1370, 219 WPEN Philadelpbia, Pa...... 100 1500/ 200 WSPA Spartanburg, ~. C..... 100 | .3
wMmce Memphis, Tenn....... 500 80| 385 WPFEB Hattiesburg, Miss ... 100 1370/ 219 WSPD Toledo, Ohio. .. .. lkw ]
T-Bartlett Tkw-1.5 WPG Atlantie City, N.J Skw 1100 272.7 | wsul | lowa City, Fowa 500
WMCA | New York, N. Y...... 500 57l 426 WPHR  Petersburg, Va.... 100 1200, 250 WSUN | (See WFLA-WSUN) |
T-Flushing | T-Lttrick wsvs | Buffulo. N.Y......... 50
WMED Florence, Ala....... oo 100 1420| 211.3 | WPRO Providence, R.1... ... 100 1210 247.9 wSYRB Rutland, Vi.. .. 100 |
WMIL Brooklyn, N. Y. .. 100 1500 200 T-Providence WSYR- Syracnse, N. Y....... 250
WMMN I Fairmont, W. Va..... 250 80| 337 WPTF Raleigh. N.C........ Tkw 680 441 WMAC
WMPC | Lapeer. Mich... ..... 140 1500) 200 WQAM | Miami, Fla.. lkw 5tM) 536 WTAD Quiney, Hl........... 500 140] 208.3
WMSG | New York. N. Y..... 250 1350/ 222 2, | WQAN | Seranton, Pa. 250 850/ 341 WTAG Worcester, Mass.... .. 500-LS 380 517
WMT Waterloo, Iows: . 500 GO0| 500 WQAO- | New York, N \ ...... 250 1010 297 WTAM (‘leveland, Ohio. 0kw 1070 250.4
WNAC Boston, Mass......... Tkw l 1230| 243.9 WPAP T-Cliffside, N. J. | T-Brecksviile Village
T-Quiney | WaBE | Vicksburg, Miss 500 | 1360 220.6 | wya@ | Lan Cladre, Wis.. ... 1kw | 1330] 225.6
WNAD | Normman, Okla . 500 1010f 207 | waDM | 8t Albans, Vt.. .. 100 1370 219 T-Twp. of Washington|
WNAX Yankton, 5. D.. 2okw-1S | 570] 326 I wanx Thomasville, Ga.. 100 12100 2479 | wTAR Norfaolk, Va.. . 500 l 86| 385
WNEF Binghamton, N. Y... 100 1500[ 200 WRAK | Williamsport. Pa...... 100 1370] 219 WTAW (ollege =tation, 'lex. ) 500 1120 267.9%
WNBH | New Bedford, Mass.. . 100 1310, 229 WRAM | Wilmington, N. C..... 100 13701 219 WTAX | Springtield, 10........ 100 1210| 247.9
| T-Fairbaven 250-1.5 | | WRAW | Reading, I’a.......... 100 1310/ 229 WTBO Cumberland, Md...... 100 1420 211.3
WNBO Silverbaven, Pa ...... | 100 1200 250 | WRAX Phitadelphia, Pa 25 10200 2041 | WTEL I*hiladelphia, I’a.. 100 1310 22y
WNER Memphis, Tenn. KL 1430/ 200 5 | WRBL Columbus, Ga.. 100 1200) 250 WTFI Athens, Ga. ..... .. 500 1450 266.9
WHNB Carbondale. Pa.. 10 12000 250 WREBX Roanoke, Va,. el 250 1l 212.8 | wrie Hartford, Conn.......| 50kw 1060 253
WNBX Springfield, Vt... 250 1260, 23 WRC Washington, D. C..... 500 950| 316 ( T-Avon
WNBZ saranac Lake, N 50 1290 WRDO Augusta, Me......... 100 1370 219 wWTJS Jackson. Tenn........ 100 1310; 229
WNOX Knouville, ‘Tenn. 2kw-1.3 B6() | WRDW Augusts, Ga.. .. 100 | 10| 200 wTMm)J Milwaukee, Wis....... lkw 620 454
WNYC New York, N. Y. 50 slo! 37 | WREC Meniphis, Tenn....... 500 600| 500 T-Wiukesha | 2 okw-LSs
WOAI Ban Antonio, Tex.....| a0kw | 11w 252 T-Whitehaven lkw-I.8 WTNJ Trenton, N.J........ 500 1280 234 .4
T-¥elma | I WREN' | lawrence, Kans.. . ... Lkw 1220 245.9 | wTOo€ | Savanmah, Ga........ [ 1260 23x 1
WORU Charleston, W_ Va. ... 250 R0 317 | T-Tonganoxie | WTRC Elkhart, Ind.......... 1310 22¢
woC Mitcheltville, fowa.. . . 501;w 1000/ 300 | WRHM | Minneapolis, Minn... 1kw 1250, 240 WWAE | Hammond. Ind. . 1200 250
| T-Fridley wwi Detrait, Mich......... I 920| 32
WwOoCL Jamestown, N. Y..... 50 | 1210 2479 | WRIN Racine, Wis,. . ...... 100 1370 219 WWL New Orleans, La......| 10kw 850 353
WODA Pater<on, N. J. 1kw 1250 230 WRNY | New York, N. Y..... 250 1010] 297 T-Kenner |
woDX | Mobile, Ala 500 | 1410 212 8 T-Coytesville, N. J. | WWNC | Asheville, N.C....... lkw | 570 526
T-Springhill | WROL | Knoxvile, Tenn... ... | 100 1310, 229 WWRL | Woodside, N. J....... 100 | 1300 200
WOl Ames, lowa...... I Skw 640 464 WRR ballas, Tex. . ... 500 1280 2344 WWsSW | Pittsburgh, Pa........ 100 | 1500| 200
WOKO | Albany, N.Y......... 500 1440 205.3 | WRUF | (Gainesville, Fla.. Skw 830, 361 T-Wilkinshurg 250-L8 | |
woL Washington, D.C..... 100 1310 229 WRVA Richmonid, Va Skw e 270.3 | wwva Wheeling. W. Va. ... 1+ Skw 1160 258.6
wWOMT | Manitowoe, Wis. ... .. 100 1210 247 0 | T-Mechaniesville WXYZ | Detroit. Mich.. Tkw 1240 241.9
woo0oD | Grand Rapids, Mich. | 560 1200 236 2 |
POL|CE STATlONS (Alphabehca”y by Call Leﬂers)
S —————
Call | Location |Freq.[  Call Location Freq Call Location Call Location |Freq.
Letters | (ke.)|  Letters (ke.}] Letters Letters ke.)
f — .
KGHO Des Moines, lowa. .. 1534| KGZ1 Wichita Falls, Tex......... | 1712) wepH Richmond, Ind..... 00000000 WPES Saginaw, Mich.. ........... 2442
KGJIX Pasadena, Calif. 1712| kGZJ Phoenix, Ariz............. 2430 webi Columbus, (hio. e WPET Iexington, Mass........... 1712
KGOZ Cedar Rapids. Iowa. 2470 KGZL Shreveport, La............. 1712 wppJ Passaie. N.JT. ... )| WPEW  Northampton, Mass........| 1574
KGPA Seattle, Wash 2414| KGZM  {El Puso, Tex............ 2414 WPDK | Milwaukee, Wis.. WPEY Chattanooga, Tenn......... | 247
KGPE Minneapolis, Minn.. .. 2416| KGZN Tacoma, Wash. ..........| 2414] wPDL Lansing, Mich............. WPEZ Framingham, Mass.........| 1574
KGPC Xt. Louis, Mo.. ... . | 1712} kGZO Santa Barbara, Calif . ... . 2414 wPDM | Dayton, Obio WPFA Newton, Mass............. 1712
KGPD San Frauciseo, Calif.. . 40| wGzZP Coffeyville. Kans. ..., ... .| 2450 wrbnN Auburn, No Yoo WPFC Muskegon. Mich........... 2442
KGPE Kansas City, Mo.......... 2422 KGZQ Waeo, Tex................ 1712] wrpO Akron, Ohio. .. ............ WPFD Higbland Park, lII 2430
KGPG Vallejo, Calif.. ceeee| M2 KGZR | Sulem, Ore.. coiee | 2442 wPDP Philadulphia, Pu........... WPFE Reading, Pa............... 2442
KGPH Oklahoma (‘n), ()kla . 45| kGZS AleAlester, Okka. ... .. .. 2450 WwPDR Rochester, N, Y............ WPFF Tomns River, N.J.......... 2430
KGPY Omaha, Neb.. Cooo| 4700 KIDA Seattle, Wash, . | 1574} wPDS St. Paul, Minn. WPFG Jacksonville, Fla........... 2442
KGPJ Beauniont, Tex ........... 1712] KSW Berkeley, (alif. 2422 WPDT ’ Kokomo, Ind.............. WPFH Baltimore, Md. 2414
KGPK Sioux City, In. _......... | 2470 KVP Dallas, Tex.....-........ 1712 weou' | Dittsburgh, . ... ... .. WPF) (“clumbus, {ia. 2414
KGPL Los Angeles, Calif......... | 1712] waA Harrisburg, Pa.. 237| wPDV | Chuarlotte, N. (" WPFJ Hammond, Ind.... 1712
KGPM San Jose, Calif 2470 WBR Butler, u.... .. 257| wPbw Washington, ). C WPFK Hackensack, N. J.. 430
KGPN Davenport, lowa | 2470] wex Belle Island, Mich.......... 2414 WPDX Detroit, Mich. WPFL Gary, Ind......... 2470
KGPO Tulsa, Okla............... 2450] woXx Wyoming, Pa. ... 257| wPby l Atlanta, Ga. . WPFM Birmingham, Ala.. 2414
KGPP Portland, Ore...... .......[ 2442l WEY Boston, Mass.............. WPDZ Fort Wayne, Ind.... WPFN Fuirhaven, Mass. .. 1712
KGPQ Honolulu, T, H...... 00000 I 2450] WKRDT, | Detroit. Mich........ _....| 1574| WPEA Syracuse, N. Y. WPFO Knoxville, Tenn... 2470
KGPR Fort Worth, Tex...........[ 171 wkpuU Cincinnati, Obio........... 1712 WPEB | Grand Rapids, \hch Clarkshurg, W. Va 2414
HKGPS Bakersfield, Calif. ........ | 2414l wms Reading, P'a....ooevnnnn.. 257| wPEC Memphis, Tenn... Swathmore, Pa...... 2470
KGPW | Balt Lake City, Utah.. .. .| 2470 wMDZ | Indianapolis, Ind.. 2442| WPED Arlington, Mass Johnson City, Tenn.. 2470
KGPX Denver, Colo............ 2442l wml Buffalo, N. Y...... ....... 2422 WPEE Brooklyn, N.Y............ Asheville, N. C.. .. 2458
KGPY | Shreveport, La............. j 1574 wmo | Highland Park. Mich...... .| 2414] WPEF { New York, N. Y. Lakeland. ¥la... 2442
KGPZ Wichita, Kans............. 2450 wmP, Framingham, Mass........ 1574| WPEG New York, N. Y.. WPFU Iortland, Me...... 2422
KGZA | Fresno, Calif............... 2414 WNDA Miami, Fla,..... 2442| WPEH Somerville, Mass, WPFV Pawtucket, R.I............ 240
KGZB Houston, Tex.. ... 1712 WeDA | Tulare, Calif.. 2414| WPEI E. Providence, IR, 1. WPFW Mt. Pleasant, N. Y........ 2414
KGZC Topeka, Kans............. 244 WPDB Chicago, Ill................ 1712 wPEJ Brookline, Mass. . WPF X Palm{B3each, ¥la. 2442
KGZD San Diego. Calif........... 2430} wPDC Chicago, [ll. 1712) WPEK New Orleans, La.. .. WPFY Yonkers, N. Y... 414
KGZE San Antonio, Tex.. 2506) WPDD Chicago, 11I. 17121 wPEL W. Bridgewater, \lnao. WRDH Cleveland, Ohio. . . 2458
KGZF Chanute, Kuns. . .. 2450f WPDE Louisville, Ky. 24421 WPEM Woonsocket, R. L. ... WRDQ | Toledo, Ohlo. ) 2470
KGZIG Des Moines, [a .. 2470| wPDF Flint. Mich.. .. oo 2442 weEP Arlington, Mass....... WROR Grosse Point Village, Mlch 2414
KGZH | Klamath Falk, Ore 24421 WPDG | Youngstown, Ohio.. . ..., | 24561 WPEQ | Baton Rouge, La. WRDS Fast Lansing, Mich. 1574
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THE MAINTENANCE or
CARBON MICROPHONES

Even the best of carbon microphones has a very definite

and limited life, especially when subjected to the rough
handling usually encountered in broadcasting and sound

work. Mr. Kahn describes the best rejuvenating methods.

ALBERT R, KAHN

T WAS not so very long ago that microphones were
treated, quite respectfully and were viewed with not a
little mystery even by those who used them. }However,
with the increasing use and demand for public address

equipment the microphone has conie to be considered as an
ordinary piece of equipment, and handled as such, and the
requirements of microphone service have become increas-
ingly severe.

Sound trucks, with their jar and vibration cause premature
aging. Wobbly speakers’ platforms do their part in further-
ing the microphone repair industry. And the old, iron-clad
rule, “never move a microphone with the current applied” isg
difficult to impress upon public speakers and performers,

Fortunately, for the sound engineer, the life of a micro-
phone can be renewed by the replacement of grains, in most
instances. If the instrument has had long periods of high
current or been subjected to extremely hard usage, the re-
placentent of buttons and diaphragm is necessary.

In use, the button current is applied to a double-button
carhon microphone through a center-tapped microphone in-
put transformer primary. The current flows from the but-
tons through the grains to the diaphragm which is at ground
potential.  While eoperating, the grains are moving con-
stantly, being actuated by the diaphragm or by the shaking
of the mierophone, itself. This movemient of the carbon
grains causes a microscopic arc which will, in time, burn the
polish from the surface. The greater the movement and
the higher the current, the taster the wear. Unless the mi-
crophone has been used at high values of button current, the
diaphragm and buttons will not burn in this manner but will
gather a film of corrosion. All of this tends to reduce the
sensitivity and output and increases the noise level. It is
sometimes difficult to get sufficient eurrent through the micre-
phone and to get the buttons to *“balance.”

The method of replacing the grains depends, somewhat,
upon the design of the instrument. Figure 1 illustrateg the

conventional method of constructon. The buttons are held
in place by a front and back bridge, A and B, both of which
are removed by taking ount the screws holding them to the
frame. The old carbon is then discarded. Taking extrenie
care not to injure the felt carbon-retaining rings, C and D,
clean the buttons well with carbon tetrachloride, ether or
chemically-pure alcohol. Use cotton or a soft cloth for this
operation to insure freedom from scratching the surfaces.
In the event that the felts are injured, new ones may be cut
from a cheap grade of cotton batting if care is taken to get
the same thickness as the original.

The diaphragm, E, next gets attention, and is cleaned in
the same manner as the buttons. Care must be taken not te
rub through the gold coating in some makes of diaphragms.

If the buttons are burned or have lost their polish beyond
use, it is good policy to replace them with new ones. When
doing this, maintain the original distance between the button
face and the diaphragm, as this has a very definite bearing
on the sensitivity and quality. The retaining felt should
have no real pressure on the diaphragm but should just touch
it firmly enough to prevent the grains from dropping out.

It an examination discloses that the diaphragm is burned,
dented or otherwise in bad condition, this too, should be
replaced. As shown in Fig. 1, the outer edge of the dia-
phragm is clamped by the frame. Stretchingring G exerts
a pressure on it and holds it in a stretched position. The
degree of streteh depends upon the diaphragm material used.
Steel, which is used in some of the lower-priced instruments
needs little as the weight of this material helps to damp the
movement. Duralumin needs more stretching because of
the lightness and is in the order of three-quarters of its
etastic limit. In other words, a diaphragm can he over-
stretched and cause a reduction of the sensitivity, especially
on the lower register. For one not having access to equip-

tContinued on page 305)
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Fig. 2 A cross-section of a two-button microphone, detailing the important parts. Note that the

The method of measuring carbon grains.
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diaphragm, E, is suspended between carbon cups H and I.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

- OPERATING NOTES -

R. L. DOUGHERTY

balinced. This is really important.

ELIMINATING
AUTO-RADIO NOISES

ITI! the lower pricing of

automobile radio sets, and

the faet that conditions are

getting more progperous
throughout the country, the sale and
installation of these units is taking a
bLig jump. This is evervwhere evident
in the number of queries concerning this
work, and the amount of noise elimina-
tion that the writer lhas been ecalled
upon to do. As this type of work is
not new to me, but is to the majority
of radio men, this article is addressed
to those who ‘“would like to know” but
cannet find out.

The first time that the average radio
Service Man or technician attempts to
install an automobile radio set it is a
case of “imagine my embarrassment”
when, atter the set has been nicely and

of winning

PRIZE WINNING
ARTICLE

To Mr. R. L. Dougherty of
Neptune, N. J., goes the honor
the first prize of
$15.00 in the $50.00 prize con-
test held recently by Federated
Purchaser, Inc.
rangement with
we are please to be able to pub-
lish this article in its entirety.
(For further information on the
elimination of noise in automo-
tive radio receivers, readers are
referred to past issues of
RADIO-CRAFT, and to the very
complete book,
Radio and Servicing," by Louis
Martin.—Technical Editor)

By special ar-
Zis

Never under any consideration take a
new set out of a carton and slap it into
a car. Go over the set thoroughly. It
if it is a superheterodyne ol the latest
make with everything in one case. this
simply means connecting a Ssuitable
storage battery, connecting the remote
controls, and tuning the set. Do not
aftempt to baluuce the set on an outside
or regulation set aerial., If the set is to
be installed in a garage or place that is
fairty well shielded, connect the antenna
that you are going to use. and supple-
ment it by laying on top of the antenna
a length of insulated wire about thirty
to fifty feet long to increase the pickup
to normal. If the shop is to specialize
in installation, it would be a good idea
to use two plite antennas spaced about
14-in. apart, one being connected to a
regulation aerial, and the other to the
set proper. A ground is not necessary
and in the shop is not used. Balance

company,

" Automobile

the set accurately by means of a cali-

firmly placed, the nice new suppressors
installed. condensers wired into circuit,

brated oscillator after the fashion of a

and possibly an under-car aerial con-
nected that, the motor being turned on,
there is a faint sound of music subdued
in a “foreground” of ignition static! 1If
he is the average Service Man, he has
doubtless been quericd countless hun-
dreds of times about removing static—
and here he is, after swearing that it is
not possible, with the prettiest bunch
of localized static in the world to re-
move, Oh well, that’s what he gets for

house radio set, and note the noise level
of the particular set. It is the habit of
a majority of the newer sets that are
being built in one unit (with a vibratar-
type “B” eliminator) to be very “huzzy”
sontetimes when first hooked up. It
the set seems to be exceptionally noisy
in this respect, change it, Otherwise, if
there is just a slightly noticeable buzz
it will wear oft after breaking-in of the
eliminator contact points,

SOLDER

" BUILD-UP ‘)

being a “radio master mind,”

Then there is also the fact that the
newer sets are so greatly advertised as
being ‘“‘Installed in less than three-
quarters of an hour—even by a novice.” Blah, and more
hlah! It generally takes more than two to three hours of
eontinuous and steady work before the job is fully completed.
If vou don’t believe that, here is a positive shop record of
a professional “auto-radio” man over a period of a weck.

Seventeen cars, thirteen of whicli were current models,
one was one veat old, a sccond two years old, and two more
were three yvears old but of a make which “doesn’t get old
with the years.” In these seventeen ears four different
makes of radio sets were installed—Phileo, RCA. Motorela
and Atwater Kent. From actual shop time records with
every minute of actual work accounted for (no time off for
smokes or going next door to get additional parts) the aver-
age time for the seventeen sets was three hours and fifty
minutes! Furthernmore, as a check, fully three-quarters of
that time was marked down to noise elimination. Also, take
into consideration the fact that as a specialist, all the
necessary equipment, wrenches, shielding and all tools neces-
sary to a neat, speedy and efficient installation were right at
hand.

Routine Procedure

In all cases a set routine should he followed. First and

foremost the set should be placed on a bench, hooked up and

288

Fig. 1
Details of car radio service.

With car sets using the “dynamotor”
for furnishing the high “B” there should
be no ripple at all and the sound of the
motor itself should be just harcly noticeavle when you stand
about two feet from the unit. If there is any ripple at all in
the speaker when the set is tuned to the frequency of a local
station—replace the unit.

Installing the Set

Select the location for the set, watching that you have
plenty of room on all sides, and making sure that the remote
cable from the steering cotumn will reach to where you are
going to place the set. After the actual installation of the
set, control, eliminators or batteries and before the antenna
of the set is connected, put on the suppressors, distributor
and generator cutout condensers, and with the battery con-
nected, turn on the set to allow it to warm up. Coil the
antenna lead from the set around on itself to neutralize
outside pickup and turn on the motor. Nothing will be
heard as far as a signal goes but plenty of noise will be
heard.

llave a ecouple of spare condensers handy. One equipped
with test prods as shown in Fig. 1 is a very handy tool. If
the noise sounds excessive, this shows that there is a great
amount of ignition noise getting into the circuit through

(Continued on page 308)
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READERS" DEPARTMENT

A department in which the reader may convey his thoughts to other readers. Included
in this department are letters, kinks, short cuts, and experiments. Send in your ideas.

BRINGING THE MOUNTAIN TO
MOHAMMED—1933 VERSION
Editor. Ramo-Crarr:

In this day and age one has really
to clarion his services in order to reach
the consumer. This business of putting
out a “shingle” and then waiting for
business to overwhelm yvou is a thing of
the past. One very good way to put a
few extra dollars in your pockets is to
fill up the service car with your com-
plete equipment and start out “house-
to-house.”

This scheme has a number of advan-
tages. One is that the job is done at
the house and there is no more bother
with sets around the shop. Of course,
there will be a few whieh will have to
he taken out. In the summer time or
in warm climates all jobs can be done
in the car, if you have a large truck
with a tegular service-panel layout.
Another advantage is that you can get
the business of the customer (and there
are lots of them) who does not want
the set taken away.

Some idea of the equipment required
for this method of radio service can be
had from the following list:

One service truck or car, set analyzer
and oscillator; a large assortment of
parts, such as, power transformers, tilter
and smaller condensers, resistors, vol-
ume controls, ete.; a complete set of
tools; dynamic and magnetic speakers; a
complete set of tubes; a small rug to
spread on the tloor.

I think the Scrvice Marn will find this
idea will net him a little extra money
and will be well worth his time,

Crarexce K, Swink
421 Nou. Hlinois Ave.
Vilta Park, {11,

(Mr. Swink believes that the way to

find out whether “prosperity” is around

FOUNTAIN
PEN
FLASHLIGHT

S

TRANSFORMER

e e | une
FEUNTLIN PEN FLASHUGHT-

Fig. 1
A light that is handy for the service bench.

transformer supplies the spot-light
current.

An A.C,
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Fig. 2
A capacity bridge for condenser measurements.

the corner is to hop into a service truck,
buzz around the corner, and find out.
This is a good tip for the fellow with
enough ambition left to try it.—Editor.)

A RURAL COMMENT

Editor, Rav1o-CrArT:

After all, I see that there are a few
Service Men left in the country dis-
tricts. I was beginning to think there
was A.C. or D.C. power evervwhere ex-
cept here, as all of the radio publica-
tions lave just about qguit publishing
helps for those who have to stick to
battery-operated sets. If it were not
for Ramo-Crarr and Sitort Wave Crarr,
we would be “out.” sure enough. They
are the tico best radio mdagazines on the
market todey—I never miss a copy of
either,

Mr. Robert ltogers in his letter in the
July, 1933, issue of Ramo-Crarr ex-
pressed my feetings exactly.

Thanks to Mr. Ray 1. Wonderly, also,
for his suggestion about changing model
67 Atwater Kent to use 2 V. tubes. 1
ran up with this problem today and
expect to try his suggestion.

June Ramao-Ceawr is worth many times

vice Man whoe is working with

mobile *“radios.”

auto-

Arva H. Cragk
Linden, N, €,

A SMALL LIGHT FOR BIG JOBS
The peep-hole light shown in Fig. 1,
is extremely valuable for searching out
small parts of equipment to he repaired
or inspected. 1t enables the repairman
to thoroughly inspect the bearings, oil
rings and =mall parts of motors and
other equipment without disaszembling.

Instalted at the Kast Pittshurgh wovks
of the Westinghouse Electric and Manu-

facturing Company. this inexpensive
miniature =pot light was constructed
from an ordinary fountain pen type
flashlight. It is attached to a flexible

cord and arm in a convenient poxition
over the beneh and is energized with
a small transformer mounted on the
waltl. As the ordinary extension light
is rather cumbersome and cannot be
used for getting into the interior parts
ot small apparatus this trouble light
has proven itself to be a time saver and
a valuable addition to the inspection
beneli. When not in use the light may
be placed in the receptacle at the end
of the arm and swung aside until
needed.

MEASURING SMALL CAPACITIES

Very often I have needed sonic nieans
of measuring the capacity of a con-
denser.  However, the usual arrvange-
ments reqguire expensive apparatus that
I do not possess, Therefore, I evolved
the circuit shown in Fig. 2.

The tube and AF. transformer form
an oscillating cirenit, The resistors RR1
and B2 are the two parts of an ordinary
wire-wound potentiometer. Cl is a

a year's subscription price to the Ser- (Continued an page S15)
: I.—— | ~ERONT- «SIDE - CHAMEER .
& " N + i CHAMEER, ,.H'I’OMD f
L-% "/ ] . YoP ¢ EMUCK OF
' ‘] A T —F WAND JE=
SO NY it -C%T,NG BRACE K s
] T4 e oL-
[ D {G’}‘ ]_L_ V2 8 ) | bl (maxe one) [ HOLDER.
¥t 2% ™,
ORILL AND | QT e -
REAM TO V" g ) L VaTomiLRoo Ya'ser- 1a"sET-
SCREW | scasw
ROUND DFF < b ERONT SIDE ; {
EOGES | - 4 [ i} /
v 4 Ve . o T
ARk - o] o
+- A R T S B T
# Tawy 6 32 Y4 oRiLLs | CUTTING :
ot c ENLARGED =oD To0L 5 METAL
[ e . | -C DETAIL OF PILOT ROD PANEL
TAP FOR V4" SET-SCREWS  Hg CCUTTING T LT
~HOLOER.~ (MAKEONE, IRON OR STESL) '3 TooL - { MAKE ONE ) = SOCKET CUTTER IN USE-~
Fig. 3

Constructional details for making a “fly” cutter for drilling socket holes.
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Radio Service Data Sheet

MAJESTIC CHASSIS MODEL 460 6-TUBE A.C. SUPERHETERODYNE

(The model 460 chassis is used in receiver models 461 and 463. The chassis incorporates new tube types including the G-2A7-S pentagrid
converter, G-55.-S duodiode-triode, and G-2A5 pentode. Also, an exceptionally selective input circuit, delayed A.V.C., line noise filter.}

The Majestic model 460 ehassis i< most
readily recognized by the modernistic de-
sigus of the eabinets of nwlels 461 amd §
receivers in whiech it is incovporated.  The
improved pre-selector eivenit results in very
hich imace attenmuation amd  greater st
widne with consegquent hnwvered pereentige of
noise for a wgiven onrput level,

I'nhe voltage charaeteris

are as fol-

lows

iy Gath. P'late

Ty Volis Volrs
Vi T 260
L 240
v 2an
A A 145
v 264 240

*Maodulator tigures are tabulated s oseills
tor NeGo o voelts, e awd plate volrs,
e hetnal triode plate voltage, U e
ing will he mueh lower if a low-reststanee
voltmeter is us=ed, abue to the ddrop across
IRo. Fhe rectitled filament-to-cronmd poten-
tial ix 040 V., DCoo dine voltage, 115 V.
volime conmrel in maximam position.

When  aligning the receiver  eirenits,
manual yvohime contval R must e in the
maximun: volume position. Sapply o 1735
ke, <ignal to the geid of V2 and adinst the
tritaming  comlensers in shuut o the LB,
transformers for maximum ontpnt,  Fiually,
=et the cang eondenser to the minimume-
capacity position and sapply o 1,780 ke,
sigpal to the inpue of the receiver awd allzn
the trimming cotdensers for mashunm ont-
1ut. Arter the receiver has Leen aligned.
the sen~itivity should be 10 microvolts or

Tess for an ontput sigual of 100 milliwatts
at B0% modulation,

Three colored dots on a mica comdenser
inlicates its capacity and the two colorml
dots, its DA, working voltage.  The calors
lpve heen ned as follows: 0, hlack .
brown: =, p B, vrange: 4, yellow s 5,
wpeeq t 13, hlie

1

T, pueple s S, geay o 9, white,

tUn condensers having three dors onoone
side and two on the other, the designarions
are to be read with the capacity rating (3
dots) ut the Dhogtom, while on condpensers
having all tive dots on one side, the desizna-
tions are to he read with the capacity rat-
ing at the top.

Referring 1o this ecode, the first color in-
dicates the lirst digit of the eapacity ex-
pressed in mmf. The second color indicates
the sccond digit of the capacity. alko ex-
pressed in mmf. The third color indicates
the number of ciphers following the second
digit of the capneity. The following ex-
amples are given: red, zreen and bhrown
dots, 250 mmt.: brown, black and red dors,
Loy mmt.  Again referving to the codel
the lirst rolored dot indicates munlriples of
eV, and the second one indicates muli-
ples of 10 Vo Examples: orange and green
dots, 330 V., hlue and black dots, a0 V]

We o wish to call the attention of Sevvice
Men taoa Torwadd step taken by Majestie
roward the development of o ehasgis-civing
calur code, Teutative specitications are as
fellows ¢

Lilue, vellow tracer—high V. from reetitier
tilter inpnt)

Led— B plas;

go—ceathole;

sercen-grid §
filnment ;
rek—tilament and gronnd ;
oel-—grid retwrn ;
wi—cilthonde returen ;
lack, ved tracer—ceont rol-grid;

White. red tracer——contrel-grid (condenser) 3
orange, hlek tracer—suppressor-gorid ;
Black, yellow tracer— speeial plate

e, ved tracer-— special sereen s
Yellow—all plates;

Whire R.C.—NA Vot civeudts

Yellow RoC—speeinl AV, cirenits

Black and red twisted-—pilot Inmp,

(For some tine to come there will e
cases where substitntes will he made for the
parpese of nsing up nventory. There may
alse be cases which arvise where it will be
jmpossible to obtain the specific wire when
needed, in which case a substitute will be
made.  fu geaeral, hmeerer, the above code
will be strictly adhered ta)

The AV.C, circuit incorporated in  the

nurdel 460 chussis follows the modern trend
aof having an improved over-toad and AV,
action. bt without (he  customary  disad-
vintazes of the more conventional cireunies,
This i= accomplizhed hy utilizing one dimde
plate of V4 for AT development ouly, and
the ather for Vo voltaze only, Tt s,
therefore, poss o design an ALK eirenit
Al oan AN civeuit of optimnm consrants
withont any sacritice of tone toaid the other
as has been the case in previons receivers,
The vesult of this design is a mueh greater
power  ontput for very weak, as o owell as
srrong, shenals and o very censtant ontput
level over an extremely wide range of sig-
ual inpurs, which elfectively overcomes fad-
ing. The speaker tield measires 1LOTH ohms,

The G-2AT-8 pentagrid converter tube, V2,
i= used for two definite reasons,  First, it
gives a very flar seusiti aver the hand
covered aml, secomd, it makes it possible to
contrel this stage wirth the AVaC volte

The G-2A5 pentwde is capable of giving
a large power outpnt with a velatively small
inpir sigmal velrage,  The power handling
ahility of V3 is essenrially the same as that
of the -39 with pentade connection,

The letrer 8 as the last letter on Majes.
tie tube type mombers indicates that the
tuhe Qs spray-shielded, This  shiell  is
grovnded to the cathode, as shown in the
sehematie eireuits,

The new maodel 461 superheterodyne.
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Radio Service Data Sheet

102

COLONIAL MODELS 250, 279, AND 300 5-TUBE A.C.-D.C. SUPERHETERODYNES

(Two chasses, types 128A and 128B, cover these three receivers.
doubler rectifier connection; uses types 6A7 and éB7 tubes as oscillator and first-detector, and |

Numerous features in the Colenial models
250, 270, and 300 aillustrated 1 the case i=
mnldo(l bakeliter receivers, make the techni-
cal dita concerning them of exceptional in-
terest to the Serviee Man,

An AOSDWL switeh, Bw 1, controls the
cireuit for best operition under the condi-
tions of power line voltnge plate saupply in
the DG, position, and the increased voltage
obtiined from a “veltage doubler”  cireuit
in the AW, position, Deenuse the GAT tubwe
is used ax a combination eseillntor and first
detector, and the BBT as an AV.C, and LI
amplifier, the re ver is cquivalent to a set
using seven fubes, l'he 1L coils ave spe-
eial, Jitz-wound units having an exception-
aily high © factor and low 12, The dial ix
calibrated in ke, The power cord incorpo-
rates resistor R6. The reprodueer tield eoil
alzo functions ax the only clioke cofl in the
filter systen, Tube operating voltage and
current  characteristies  are  given  helow,
The field coll potential ix 70 V,  Measure.
ments were made with a 500 V. high-resist-
ance meter: line voltage, 118 V., A0, set
detvued, and  speaker ficld Chot.” Care
should be used when taking readings will
a set amulyzer as the capacity of the eables
nay cause circenits to oseillate, resulting in

**iirid No, 1, 5 V,; No, 2, 105V, Nos, 3
, o0 Vol Noy 4, 1 Vo Current figures :
rld Noo 2, 18 mag; Nos, % aud 5, 12 ma

The negative voltuge drop across B2 and
IS ix applied to the controb-grid of V1 the

The following features are |ncorpora‘fed in both chasses: a voltage-

.F. and AV.C., respectively; AV.C.)

the
qare

on the chassis are wired as shown in
indicated  circeuit below s 17 chasses
wired as per the other diagram, below.
Al metat parts of the chassis, including
Sw. 1, are at high potential to gronml,
Theretore, do pot gronnd the ehassis; also,
da not toueh the chassis while the power
cord is plugged into the power ourlet,
The loudspeaker may he removed for re-
phicement by taking off the V2 tube shield
amd removing the three speaker mounting
serews,  Die certain that the speaker leads
color conle is followed, Ineorrect connection
ot the leads will eanse the hum voltage in
the hum-buek coil to case an increase in
the awtie hum level instead of cancelling it,
Referring to the dingram ul lb-l\‘ 1280
it will be neted that in the NV positien of
Sw. 1. the rectitier filament and cathede A2
differ in voltage by the maximum voltage
cutput of the voltage doubler circuit. ‘This
condition has heen correeted in the eirenit
shown for chassix 12815, where the maxi-
mmu poetential differcnce between the fila-
ment and the maximum-voltage cathode bas
been reduced to the line potential,
In both circuits, tirst-section plate A! am]
copdenser Ch o are inoperative in the 1L,
position of switch 8w, 1, However, the sce-

erratic  readings., Tty L begative voltage drop across 13 ig applied . T Y Tt i
grid or |Ilnll‘e \nll st.‘.},\.l,lil(lll‘lm;t‘;;‘,“,m" the to the control-grid of V2, Residual bias for '.»ml._ t:ectl‘nn. B, 1 . of reetitic i‘l.“" has been
Tabe | Coti, St Pt S paare V1% fuenihed by K53 and for V2 by ke, Towired s hat insted of lt‘"(‘l‘l':";u‘d'l': e
o : o Sele M2 Sl K e ) o . . curred fequired by e 1 i1ie ¢
Type Volts \u]ts Volts  Ma.,  Ma, Phe ANLCoaction can De rendered in0Ps  (yppont for the field eofl) with the rectifier
V1 0y a3 Ha 0.2 0,4 erafive when peaking the LIS transformers  gootjon in the negative leg of the high-volf-
V2 —13 ] a0 a4 01 by amsoldering one side of €. which 15 yue Girenit tax shown in the circult of
Vit 120 100 S0 26 ounted across the socket of V2 CTrimmers  ohueegs 138500 it is in the positive leg. as
:';—'.. _ — : :I}( “;1: 41 are aceessible from the front of  yhowy in the civendt of chassis 12813, (In-
1z e — 4 FCRTELILG stantanpeeus polavities of the power line are
*Indicites high resistance, Receivers which are rubber stamped 1283\ shown in parentheses)
9 (I . DYNAMIC
rtl L SWiELD DET | IE T2 oot AF ‘/upnooucet Resshoms. £ 4
1'/—\ " 1F71 2 €87 xrr: 4 77 \ 43 W .05-MF ~
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F T
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THE BEGINNER’S “UNIT CHASSIS"”
CRYSTAL AND 2-TUBE RADIO SET

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.

One more tube has

been added to the chassis described last month.

PART || ————————esssssm R ANCIS R, HARRIS

HASSIS construction is universally used in modera
radio apparatus for a number of very good reasons.
in the first place shiclding is necessary in any receiver
with more than one stage of R.F. amplification, especi-

ally with modern high-gain tubes., Tiis shielding, to be effec-
tive, must be thick, at least one-sixteenth inch; material of
this thickness has considerable mechanical strength, hence
its use as a base on which to mount atl the apparatus.
Furthermore, chassis construction allows of placing units
which are wired together one over the other and makes
possible a compact construction while at the same time
sacrificing nothing electrically, in fact in many cases a
distinct gain is secured through the use of short, divect leads.
In other words, chassis construction is lighter, stronger,
electrically superior, more compact and gives a more work-
manlike appearaunce to the job on which it is used.

In spite of these obvious advantages it is very seldom that
one finds a beginner in radio work using this type of con-
struction; probably because he has the mistaken idea that
it is expensive and ditficult—mistaken because, while both
thoughts are true to a certain extent, expense and diffienlty
can both be minimized by proper design such as has been
employed in laying out the beginner’'s chassis described below
and in last month's issue.

Some years ago there was available on the open market
a unit chassis so constructed that a large number of experi-
mental circuits could he wired up without changing the me-
chanical layout. Somewhat the same id2a has been followed
in laying out this series.

The chassis described last month, for instance, is used
(with only slight changes in the wiring) again this time

Fig. A
The front view of the receiver showing the two
panels blocked together as a complete unit. The
beginner's “‘unit c¢hassis™ crystal and 1-tube
radio set described in the preceding issue of
RADIO-CRAFT is the panel shown at the ex-
treme right.

292

with the addition of a second unit practically identical; the
schematic circuit is Fig. 1. These chasses, and others like
thiem, will be used in future layouts for all kinds of circuits.
Expense, therefore, due to the fact that the same material
is used over and over again, will be very slight.

As for difficulty, that is largely a matter of getting used
to the idea of working metals and of getting the “feel” of
handling them. Most of us have worked with wood a great
deal, we had manual training in grade school, it is a familiar

(Continued on page 312)
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Fig. B
The rear view of the two chasses.

Fig. 1
Schematic circuit of the crystal and 2-tube receiver.
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Fig. €
The underside view, disclosing the wiring.
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The Best NEW'S of the Year

Your Copy I

is Ready!

E ) . l B £ ) 'y
very man connected in AT TS Y AL e g g e A »
any way with the boom- F i U, o ? , R L
ing auto-radio business
will want a copy of this
book immediately. It is
devoted exclusively to
auto-radio service
“dope,” in complete,
understandable f o r m.
The OFFICIAL
AUTO-RADIO SERV-
ICE MANUAL con-
tains schematic dia-
grams, chassis lav-
outs, mounting in-
structions, and trou-
ble-shooting hints on ' ' AL LY
all 1933 and many
older model auto- y Complete Dll‘ectory N
radio receivers. This - : h 5yl d
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“gold-mine” of in-
formation,
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Order Your Copy Today!

You have the opportunity to get your copy of
Er e of ¥ d

the 1933 OFFICIAL AUTO-RADIO SERVICE wock e of §2
MANUAL from the first printing of which we RS L R o leral BADIO SERVICK
have copies on hand. The Auto-Radio Service el

[t} d\'.S,H\C)\ ™M ]\u ICATION: Ine. RC-11

Manuals are selling so quickly that already an- e -y

other print order has been authorized. We urge
» . PREPAID |
you to get your copy¥ now so that it will not be ,, I
4 ol t t copy of {ihis 1
l'. '
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GERNSBACK PUBLICATIONS, Inc. :
96-98 Park Place New York, N. Y. City. |
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RADIO-CRAFT'S |NFORMATION BUREAU

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

Furnish sufficient information, and draw a careful diagram when
needed, to explain your meaning; use only oOne side of the paper.

List each question.

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

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

interest,

to subsequent publication, if considered of exceptional general

Other inquiries must be marked '“For Publication.”

ELEVATOR LEVEL CONTROL

{221) Mr.
Onio.

(1)) Tlow are photoelectric cells used to
bring aun elevator to a stop exactly at the
fHoor level?

(A)  The following information in connecs
tion with the Westinghouse Eleetric Elevator
Company’s installition in the LA bailding
at Rackefeller Conter  discloses  the  system
us=edl in photoeleetric tevelling of elevators,

The arrangement of the mechanism  ix
shoewn in Fig, Q2214 The three respective
positions which the apparatus may assime
during the leveling of a car are shown in
Fiw, Q4211

A small  automobile headlizht hnlb  ix
mountsd upen a control panct on the side
of the enr.  An “up™ cmtralling  photos
cleetrie tnbe is mounted 3 ins. from, and on
a  hovizontal line with the Tight bulb, A
“dowen®™ bulb is mownted inoa similar position
an the opposite <ide, When the wys of light
tall upon the “up” tube, the nsial amplitier
circuit i put iute operation and the ear
moves upward: when they fatl upon the
“dewn™ tube, the car descends,

Metal vames fastened to the walls of the
shaft, shown in g Q2210 awl B3, contrl
the movemesnt of the clevator.,  They allow
the likht rays to fall upon only one of the
two light-~ensitive tubes as the car slows
down, aml completely  Intercopt  the rays
when the ear reaches the correct floor level,

The photacleetrie control dues not hegin
to function wntil the ear, slowing down for
@ stop, enters the zone of the metal vanes,
If the car ix descemding, the upper vine, one
countered fivst, prevents the lizht rays from
falling upon the “up” controlling tube. When
the car, still slowing down, reachox the lower
vane, the “down™ tube is cut off nnd the ear
immediately stops, The control works in a
similar wanner in stopping an ascemding ear.

Llarbier «hase, Miamishurg,

"THE NEW 'TREASURE' FINDER"—
CORRECTIONS

Mr. W. T Imvis, Sprinzdale, Ark,

(0 T have hiilt the ireasure”  finder
dexeribead by Mr, 1, Franklin Xarver in the
Anly, 1008 jssue of Rapto-Curarr, hut 1 have
been nnalde to get the civenit 1o oseillate.
P'lesise advize, what may e the trouble.

tA) We have recelved so many hundreds
of jugniries concerning the metal loeator de.
veloped by My, Sarver that we have asked
him to prepave for the readers of Rabies
CEAFT @ serjes of commwents concerning the
most  likely troubles the constrietor mny
encinter in building  this sensitive instru-
nient.  The juformntlon furpished to us by
Mr, Sarmver is as follows,

Lack of appreciatlon, on the part of buikd-
ers of the hetoradyne metal Tocator, of the
provision regnired in constructing apparatus
of this nature, is the foremost *“fault,” if
we may call It sueh, in operation of the
deviee,

Fhe writer has added a mijdget variable
condenser to the tuning system of the monitor
in owder 1o xecuve smoother action in con-
tralling the leat nete, the monitor tuning
apaeity now consists of A compressionstype
mica condenzer of 350 qumf, maximum capa-
city, phrs the midget varinble condenser.

Oone of the headpliones has been removed
and an impedance of equal vatue has heen
substituted in the instrument, so that ome
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P. E. cell control of elevators.
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Fig. Q. 221B
“Blinders” contrel the exciter lamp rays.

ear of the operator might he left free to hear
other sonnds in the swrromding territory.

Good resnlts are not obtained If the moni-
tor heats against the fumlnmental fregueney
of the floating oscillator.  With the instru-
ment [ am nsing, the monitor Dheats agalnst
the sixth harmonic of the tloating escillator,
this note being much softer and cusier to
Histen to: also, a grenter frequency change
is cansed by the given change of inductance,

The chief trouble that the writer experi-
ences seems to he in a slight deifting «
monitor which makes an adjnstment ne A
nhont every seven minutes: experiments are
under way to prevent this drift.  Iowever,
the latest “record” achieved by the writer
with the apparatus deseribed wns the loca-
tion of a wold wuatch at a distance of about
40 inches,

RADIO-CRAFY for

www americanradiohistorv com

In order to obtain correet hias in the {nhe
cirenits, it is ossential that four dry cells
he nxed in order to obtain a 6 V., filument
supply. ilowever, some constructors have
failed to follmy the directions which call for
the use of three, type G-00 filament ballast
resistors—result, a complete set of hurned
out tubes, Do not try to climinate these ree
slstors Ly reduelng the filament battery volt-
age through the use of a fewer uunmber of
cells,

The metal hox should bhe as solid as pose
sible ; the writer recommends 3 /16-in. ahune
innm with the edges solidly bonded., In fact,
it wax ossentinl to put ply-womd on the sidex
of the lecator illustrated in the arvticle xince
the case of that particular instrument was
macde of copper which sprang  slightly amt
cansed a change in wavelength as its rela-
tions to the detector eoil varied, The joints
of the copper can were welded in order (o
make a water tlght container,

Farther peluts of vital interest in  the
constructlon and operation of the metnl To-
eator deseribed in the July, 1933 issxue of
Rapto-Crarr are the following:

(1y DBe very emrveful to do a neat wiring
Job, soldering every joint perfectly and [aee
ing  every wive down  tightly in  position.
T'se only stranded, riubher-covered hook-up
wire: he sure the wire is well tinned. ho
not try to use single-conductor wire,

(2) Uxe all the precantions censtomarily
nsed  in o wiring  high-gain snperheterodyne
radio receivers against undesirable radio fre-
quency coupling,

(3 You will note a discrepaney in lhe
illnxtrations nsed in the oviginal story: one
illustration, Fig, 2, shows the monitor oscite
Iater coll mounnted in the floating osclllxtor
shield box: this is not corvect is the monitor
oseillator ¢oil wmuxt be mounted in the monie
tor shield hox tozether with its tuning cone
denser and  associated parts, as shown in
e 1.

(4) The use of brass strips te mount the
eoils L1, L2, ag shown, iz not a recommended
practice as the added eapacity caused by the
proximity of the brass to the windings may
sorfouxly affect the tuning and energy radia-
tion of the floating oxclllator. A better
method is to place a blnck of wood against
the end of the eabinet where the eoll mounts
In such a manner that the coil Is held ahout
2 inx. away from the metal box; and in
position, by leather straps,

(3 The copper screen shield around L1,
1.2, i a narrow strip, 1-in, wide, and is placed
on the outside of the eoil form, The instrne
ment is somewhat more sensitive and has
more penctrating power without this shield,
Without the shield. however, the instrument
is more “tricky” in its operntion, The anthor
was able fo handle the instrument nicely
without this scveen ghield after abount two
wueks fleld practice and made the most sue-
cossful deep locations without It,

46y Reverni bnilders have written to the
author stating that the Instrument does not
oscillate.  This may be due to one or more
reasons.  Fry  reversing the leads on the
monitor tickler coil T4 this oscillutor is
nothing move than the old familiar regenera.
tive detector operating nt the point of sus.
tained oseillntion,  Mace a short piece of
copper  wire attached to the plate of V1,
near a radio set antenna and tune the radio
sot untilf @ beat note ix heard from the
monitor in the radie speaker: if a whistle
is heard from the radio set, reset the monitor

tuning condenser and try again, Do this
(Continned on page 313)
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A NEW OSCILLATOR

(Continued from page 267)

If the A.F. c¢ireuit is functioning from that
point on, the 1,000 cyele note will be beard
in the speaker,

For LI%, amplifier tests the oscillator should
he sel to the covrect frequeRey aml the tes
leadd conpected o the gzrid of the tirst-detees
tor.,  In some reced due 1o the mature of
the N V.C) eirenit, it miay e ecessary 1o
conneet i condenser of alemt panf, etween
the text lead and the grid to prevent shorting
of the bias eircuit.

With the ahove conneetion. it may be founed
that the signai cainnot e heard or ddetected
with the cord in the LOW jack, 1f so. it in-
Aicates that the receiver civedits + haddly
ont of alignment and the HIGLH jack should
e used until the alipnment is sufficiently
good to allow hearing or seeing an indication
of the signal with the line tip in the LOW
jack and the RS ontput control set at maxi-
mam., As the varions rimmers arve brought
to the point of resonance, the RF, ourput
cantrel should e retarded, always using the
lowest valne of oscillitor ontput that will
give a satisfactory resonanec indication,

Far ILF. alignment. the line cord should he
connected to fhe antenna post thranzh g con-
denser to simulate an antenna. The receiver
wanufactirer’s bhulletin shenld be eonsulted
s to the correet size of comdenser too lor,
in the absepee of this information, a 200
mmf. unit s snggested for use with standard
broadeast recofvers and 100 mmf, with anute-
radio recefvers, The same pgencral procednre
ix followed in making this test that was used
in making the LEF. test, using always the
minimwmw possille setting of the R.F°, output
control,

The dial at the lower left-hand side of the
panel is enlibrated in ke, off resotnanee,  In
otlier words, with the octor dinl set al
175 keo and the seleetivity dial set at 0, the
frequeney eiitted by the oscillator is exactly
175 ke, and the selectivity dial set at ¢, the
to the left 10 divisions, the frequeney will be
175 minus 10, or 165 ke, In the same way.
if the weleetivity dinl is turned to the right
—say A divigions—the frequency will be 175
phes. or 180 ke The same aetion of the se
leetivity dinl oblains at all settings of the
seloctor dinle  This anique feature permits
the testing of the recciver for sclecticity.

Many reccivers are arranged in snch man-
ner that it is possible to stagger o distort
the selectivity curve very eastly iu the course
of what scems to be a normal alignment.
{This is “flat top™ resonanee, as contrasted
with  “peak”  response.—Technical  Editor)
This ean easily oo detected, by aligning the
L. unit at, for example, 195 Kee aml then
shifting the fregquencey equal amemits jo either
sitle of the resc anee peak, and noting wheth-
er the falling off in response is equal oh both
cides of the Fessmanes cuvve, ax noted in the
ontput deviee,  In addition, the selectivity
dial ean He usel for abiaining some of the
Tessensed futernedinte fregquearcies if they ane
within ten ke, of the ~tandard  frequencies,
For example, th 3855 heo test Toqueney e
e obtiine] by ~etiing the dial at 175 and
the selectivity dial at plns 10 ke,

Newsibivrity test< alse may e made with
thix unit ax the 1. output attanuator is an
aeeneately  cont ollible fustormnient amd the
operator will fivd it possible to make naofes
ob the response of receivers in terms of the
settiag of the atremuaar, This means th
it the =etting of the L ontpit control neees
sary to give g corain ontput from the ree
ceiver ix recordod, fhese values may be ased
for comparison « 1 the sensitivity of the same
receiver, or one of the <ame fype, at a fufw
date,  Acemmnlation of daa of this type is
of sreat value to the Service Man, for its use
tiakes it possible {o s 1in the comdition
of & receiver as it is received from the cuse
tomer. The use of @ veferenee point is alsoe
of great value in the replacement of tubes jn
Naturally. the tabes that permit
the niest owtput for the least value of in.
put are the most suited for eperation in thm
particular receiver,

A of the spevified frequeneies of this os-
cillalar are rich in harmoanes and provide a
convenient means of ehecking and calibrating
short-wave reecivers,  This is  particularly

(Continued . page S00)
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SochEl SELECYOR

BSOLESCENCE WORRIES ARE ENDED
with this new test equipment

Here is new test equipment that will never gather cobwebs Leeause of
ob-olescence; never cost you real money in order to keep it up-to-date.
The reasons are obvious:

The Weston Madel 665 Selective Analyzer contains all the necessary
voltage, current and resistance ranges. Separate Socket Selectors are
provided to accommodate all 4, 5, 6 and 7 prong tubes. You merely
attach the proper Socket Selector to the Analyzer, and insert the plug
into the tube socket of the radio set. Then, by plugging into the
proper jacks, voltage, current and resistance may be read in any part
of the entire network leading to the tube socket. New tube bases
merely mean a newe, inexpensive Socket Selector,

The Weston Madel 671 Tube Checker is a real tube merchandiser,
It +hows good tubes as “GOOD™, and is beautifully finizhed in three
distinet tones of hrown, Provides for testing all present tubes; and
has seven spare sochets which can he quickly wired in to test some
fifty.odd additional tohes when and if offered. Al reference to or
knowledge of tube charavteristies is avoided. Quick and acenrate indis
cation is obtained by simply following the few concise steps on the
tuhe limit chart, Other featires make it the outstanding value today,

Weston Madel 666 Socket Selectors can be used with any and all
mikes of Analyzers. Your present Analyzer can be hrought up-to-date,
and kept that way, with these simple, inexpensive units,

Thece and other Weston Radio Instruments are illustrated and deseribed in
the new hulletin RAL Send the conpon today, and receive vour copy ... Weston
Eleetrical lnstrument Corporation, 599 Frelinghuysen Avenue, Newark, N,

VESTON

adio Distrunients

e ey

WestoN Ereetrican Instevvest CorpoRraTiON,
599 Frelinghuysen Avenue, Newark, New Jersey

Please send vircular RA containing fall infermavion en Westen Kadie Dnstruments.

Name S
Address e
1933 295
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AERIA

\
e ATTADK THIS LEAD { fu‘?“-‘
TO INSIDE WIRE
OF SMIELOED
LEQD-IN
/

FASTEN SmifL0L0
LERD & UNOLR CLATIP

TOBE SET II
FILTERZER
RF-&

WATER PIPC GROUKD

.lfor
WHOLESALE RADIO SERVICE COMPANY,

100 SIXTH AVENUE

Eastern Headquarters
Tobe Filterette Division

L

FILTERIZERS

have helped thousands of radio listeners to obtain noise-free radio reception

in locations where radio noise made even the best of sets useless.

This re-

markable product of the acknowledged authority on radio noise—the TOBE

DEUTSCHMANN CORPORATION—guarantees

Do not accept imitations or substitutes—insist on genuine

profits for you.

satisfaction and real

TOBE FILTERIZERS, made by the one organization that has specialized

in noise elimination and whose products are recommended by leadinz manu-

facturers throughout the nation.

We stock the complete line of TOBE FILTERIZERS and FILTERETTES,

and are now the noise headquarters for the eastern United States.
all your noise questions and our noise experts
working with Tobe interference engineers
will tell you just how to stop the noise and
make a profitable Filterette or Filterizer

sale.

Send us

W DO OuR PaRT

Inc.

NEW YORK, N. Y.

NEW TUBES

(Continued from page 267)
clhiassis spee requirements,

LResemDbling in both fnnetion and operation,
thie 207 amd GAT deseribed in the July 1t
issue of Rapro-Crarr. the 1AL is subjeet to
the same general operating requireinents as
those applying (o other pentagrid converters.

The following operating conditions may he
taken as typical. for two plate voltages,

I"late voltage 0o 180
Rereen-grid volt-

awe {wrids

Nos. 3 and 5 675 670 v,
Abade-grid (grid

No.o 2) 185 135 v,
cControl-grid
Grid No, 4) -3 -0 V.
ke sggrid (il

No. 1) resis-

tor G000 Soohn ohimns
Mate current i 15 1.0 L.
Bereen-erid  cur-

rent 2.0 2.4 mi.
Anode-grid  cur-

rent 2.8 LR nur.
Oaciltitor-grid

cnrrent 0.2 0.2 net,
Total eathode

current "2 [{THR
Ulate resistance 004 (5 megohm
Filnnent volte

age 2.0 2.0 V.
IFilament cor-

rent 004 (N1 AL
Conversion con-

duetance plrey S deronthos
Conversion con-

duetatiee af

—225 vaolts

o grid Noo 4 4 4

The desjgn of a superheterodyne receiver
ciploying the 1AG i~ conventional,  There
are no vansual featurs< which must e taken
into consideration. ‘'L LI, inpmt cireuit,
the  LE, 1ransformers and the gang-taning
condensgers nre designed in the usual manuner.

mieremhos
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Flowever, ju desizning oscillator coils for the
LAG, the coupling between the oscillator grid
coil amd plate coill may be ~lghtly greater
than that commonly used with triode oseil-
lators.

Tu the illustration at the top of Fig, 1 ave
shiown three standacd methods; A, B, (', for
constriucting the oscillator coils,  Baeh of the
three eoils shown hax an M/L ratio (the nn-
tual  fnductanes, M, bhetween  the oscillator
anode-tuning  coil. L2 and  the  oscillator
grid-timing eobl, L1, te the indnctance, 1., of
the oscillator grid-tuning coil, 1.1) which wil}

aF
| wour o 38, 146
i T
cl
o 01
L e
1
B
w
.-
1
T
{2 u~
05
)
oL
. d ki L 3 - T
SIGNA'L-  ANDDE-GRO FiL SCREEN-GRID PLATE
GRID BAS SUPPLY SUPALY  SuPoLY SurpLY
N% 32, PLATE COIL, 35T, PLATE COIL 45T, W32, pLaTE COL 45T

J ero oo 91T
NO.32

D Con 30T, £ GO LOL ST
L

oo . I s ws -
N T e v BN
Lt (ENAM WIRE
o 50 A" ne.32” -8 -C- I3 USED)
B G4 (CAP) PLATE
2., 6t .5—6’5
63 __64 t—"w‘: :: r—'
& - T (can) 02y woamd=-63
G5 W
oLate 61
- (va:‘wew
L}
HEATERS SRCCED) (usnzns')
Fig. 1

Circuit and coil details for the 1A6 tube.
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wive sntisfactory operation of the 1.6, The
enils are suitable for use with an LF, of 175
ke, in oo hroadeast-band set, The use of other
ntermedinte  froquencies will  necessitate
changes in the indoctance of the colls.  Usu-
ally coils which are suitable for the 2A7 or
GAT will he satisfactory for (his tube,

The oscillator auode-grid voltage mnst not
exceed 135 V. 11 the oscillator nnode-grid is
supplicd from a plite voltage source of more
than 155 V.o a voltage deopping resistor mwusl
e used.  With 180V, plate supply, a 200000
ahim voltage dropping resistor in serjes with
the osciltitor anode-grid, amd shnnted by an
o.-mf, condenser, will reduce the voltage to
a pernrissible valne,

In general, decreasing the voltage on prids
Nox, &oand 3 from 675V, will decrease the
wnin,  The sereen-grid voltage mmst, however,
never excerd B7.5 Vo under any eonditions of
operating, The aptimum valne fo sercen-grid
voltiwe is dependent on the other clectrode

voltages and on the eivenit constants. ‘T'has,
all currents  will inerease  with  increasing
sereen-grid voltage, A rveduetion in the os-

cillator griv-leak resistance inereases the gain
and at the same tine, the currents, And, an
inerease in the M/L ratio of the oscillator
coil uperares in the same way,

The total eathode current in the 1.6 xhould
never exceed oma, Naryimg operating condi-
tions to raise the cathode enrvrent above 6,2
nE.. 2% shown in the civenit, in Fig 1, for
typical oprerating conditions, w=ually will not
increase the zain appreclably.  Consequently,
more satisfactory operation of the 136G is ob-
tained with appreximately 6 ma. cathode eur-
rent, sinee higher calues tend o shorten the
tife of the tuhe,

In the lower part of Fig. 1 are shown, left,
the socket connectioms, and, at right. the tube
clenents of the 106G, A “cathode effeet™ ox-
ists hetween G2 amd G300 This is the “virtual
cathode™ deseribed, and illustrated in Fig. 319,
in (he .Inly issue of Rapro-Cwart previously
mentioned,

Referring again to the schematie cireunit in
1*iz. 1, the ganged condenser ("1 and 2 are
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standard signal- and oscillator-fre
ing nnits, respreetively,

Comdenser Co,oa pudding”
quired if condenser 2 ois vshaped.” Con-
densers C4 oamd OS5 are the usual L1, trim-
ters, with o minimum  capacity of 30 mmft,,
ax stated below,

Complete shicliliing ix essential to prevent

JUsney thn-

unit, is mar re-

interstage  fesdback,  The filament  voltage
voltage shoulil never be permitted to exceml
215 0V,

The bins voltage applied fo grid 4 cap be
varied over relatively wide Thuits to control
the translation gain of the tube. For ex-
ample. with 67.5 volts on the scereen tNo,o 3
and Noo S)0 the bins voltage may e varied
from—3 to plate current  cut-off  approxi-
mately —25 voltsy,  With Tower screen volts
Azes, the cutwoff point is proportiomlly less,
The extended ctt-off feature of the 1AG in
combination with the similar characteristics
of snuper-control ti can be ntilized advan-
tagronsly to adj coiver sensitivity,

Ninee the eapacity hetween grid Noo 4 and
plate is in a paridlel path with the eapacity
and indiuetanece of the plate load, 11, it is ime
portant to e a load eapaeity, 40 of snf-
ficient size to Himit the maguinude of the LI,
voltage built up across the load. If this is
not done, L. voltage feodback will occur bea
tween plate and grid Noo § to proudiuce degen-
criative effects.  Por this reasan, the size of
the load condenser in the plate cirenit should
be not less than 50 mmne,

Converter circuits employing the 146 may
easily be designed to have a translation gain
of approximately 40, The typical schematie
cirenit &llown in Fig, 1 provides exceptionally
uniform oscillator ontput over the entive gride-
bias range.

The 6C6

Another new rube ix the 606 triple-grid-
amplitier and detector: it is an efficient R
pentode having o sharp enr-off, 1t is similar
to the type 57, except for the heiter rating.
This tube is recommended for use as a de-
teetor, or as a second-detector-oscillator in
superheterodyne receivers; anlso as a control
tmhe and as an AL, amplider with resistanee
coupling,

Typical operating characteristiecs for this
tube ag a class A awplitier are as follows :

IHearer voliage [HRAY
Plate voltage 250V,
Rereen voltage Ton v,
Grid voltage (for cathode

cnt-off) TV
Grid voltnge TOv,
Plate eurrent 2 ma.

0.5-ma.

1.5 megohms

1500 (min.)
6C6 Las thexe

Sereen current
P’late resixtince
Amyplitication factor

s biased dotector,
cteristics

I the
char

TTeater voltage 6.3V,
I'tate voltage 250V,
Rereen voltage 100V,
Grid voltage 6V,

I'lute current 0.1-ma,
Plate load, 0.20-megohin or a H00 hy. choke
slmnted by an o25-megzolim resistor for re-
sistimee load ; the plate voltage will be the
plate supply velrage inus the voltage drop
in the lond, dependinzg on the plate current.

The 6D6

Then there is the new 6D6, a triple-grid
varinble-mm amplitier: it i< a remote eut-off
tubie, otherwise similar to the 6060 It is dee
sluned for 1L and L1, wmplitication, or for

PHILCO

29 ap sar pon

PHILCO
SET TESTER

uses the Westinghouse Universal Instrument

THE instrument used

in the Philco
“All-Purpose™ Set Tester s a stand-

ard Westinghouse universal Rectox mil-
{iammeter.

This instrument provides, by the use of

shunts and resistors:

5 a-c. voltmeter scales—0-10, 0-20,
0-100, 0-200, and 0-1000 volis.

5 d-c. voltmeter scales, in the same
ranges as for a-c.

3 d-c. milliammeter scales—0-0.5,
0-1, and 0-100 milliamperes.

Westinghouse

Quality workmanship
grarantees every Westinghouse product

3 ohmmeter scales—0-1500, 0-150,-
000, and 0-1,500,000 ochms.

5 a-c. output scales.

The instrument is flush-mounting, in
a molded case 314 inches in diameter,
and 27% inches deep. D-c. scales are
!'xlack and a-c. scales are, red, for quick
identification. When used as a voltmeter,
the sensitivity is 2000 ohms per volt. Ac-
curacy is within 2 per cent.

Send the coupon today for more com-
plete data and prices on this instrument.

SEND FOR INFORMATION

Westinghouse Flectric & Mfg., Company
Dept. 108, Room 2.N—East Pitcsburgh, Pa.
Gentlemen: Please send me information on:

Phi'lco Set Tester.
Universal Rectox Instruments.

(73 75060600000000006008

Be sure to turn to page 293 of this issue and read about the new I933-OFFICI_AL

AUTO-RADIO SERVICE MANUAL which is now published.

—— WANTED !

Jobbers--Mail Order Houses and Representatives

in_all Territories

TWO FAST MOVERS

Froe Edge Cone and Voice And=-Field Coils for all
Coil Assemblies Dynamic Speakers
We alse Manufacture Various Types of
} Magnetic Speakers
We can Supply and Remedy Your Speaker Needs,
Speaker Mftrs, Since 21

LEOTONE RADID CO., 63 Dey St.NewYork.N.Y.

use as o a first-detect in superheterodyne res
eceivers,  In this latter serviee, the transla-
tion gain i low.r than that ohtained from
the GUG, bt ANV patentinls may e applied |
1o this tube to sceure inereised range of con-
trol,  Except for the heater rating this tube
i~ <imilar in operation and charnecteristies to |
the 8 tube.

Trpical operating counditions for the 6D
are given below,
Iteater voltage 8.3V,
Plate voltawe LTI A
Neresn voltage 100V, i
Grid voltage B U
Plate current K2 ma,
Sereen current 2 ma.
I'late resistance 0.8 megohm 3
Amplification factor 1280
Mutual condnetance 1600 micromhog I
RADIO-CRAFT for NOVYEMBER,
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* WANTED

—cvery radio service man. set builder and
experimenter to have the helpfal Tammar-
lund  Catalog of precision products.  [I'rite
Dept. RC-11 for free copy. Mo, if inter

ested in the most efficient shortwave receiver

ever devised. ask about the COMET *“I'RO™

Superheterodyne weith Crystal Filter,
HAMMARLUND MFG. CO.

424 W, 33rd Street
New York, N. Y.

TFov Bettor Radio
,H'émmarlund

PRECISION

PRODUCTS
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Centralab
FIXED RESISTORS

More and more servicemen
are being “wised up” to the
fact that they can do a better
job with CENTRALAB Fixed
Resistors. For these sturdy,
dependable resistors are BAP-
TIZED WITH FIRE and
stand up under strains and
abuses that would make the
average resistor give up and
quit. So be sure to specify
CENTRALAB when next you
order your stock of replace-
ment resistors.

LABORATORIES
WISCONSIN

CENTRAL RADIO
MILWAUKEE

Give SERVICE

<« . . with a Small Inventory

Here is the best Volume Control Proposi-
tion on the Market. llere are the reasons
why P

1. Over 400 “exact duplicate” controls
in the “X" series.

2. Yet with SIX controls in the origi-
nal-AD- A-SWITCH - SERIES 477
gsets can he serviced,

3. By combining controls in both
lines any requirement can be met
with minimum stock investment.

4. Clarostat with its two separate
lines offers the widest raunge of
controls to choose from.

5. Clarostat Controls ave inseparahle
from Quality Service Work.

Clarostat “"X** llne has over 400 controls to choose from
—cxact as to electrleal merall resistance, taper, hushing,
shaft length, and will fit inlu eXact space In set.
Clarostat  Ad-A-Swltch  llne  tomprises the naximum
utility with minlmun stock Investment,  eries W (Wire
Wound) obtainahle from 50 to 70,000 ohwms, Series C
lnew eemposition element) uhlalnahle from 10,000 to
7,000,000 ohms. 1toth lines obtainable in all tapers—
Insulaled shalt 1%’ long. use is Indicated as fol-

lows: W-28 will zenice 128 sels: C-28 will service 106
sets; W-20, 7 sets; =59, i sets; ete., ete
R NEW CONTROL
REPLACEMENT GUIDE
ON REQUEST

CLAROSTAT MFG. CO., INC.

North 6th Street, Brooklyn, N, Y,
AD-A SWITCH was orlglnated by Clarostat,
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An even more recent series of tubes that
are spray shiclded permit the design of re-
ceivers which do not require the use of ex-

ternal shield eans.  These tubes are desig-
nated as the 6U7, GD7, and 6157,
The 6C7

The 607, a duodiode-triode tube, is identieal
ta the type 85, bt ix equipped with a shicelit
of molten metal sprayod on the glass envelope.
This shicld ix connected to an exten prong
o the tube base, hetween the diode plate
nestrext the eathode, and the cathede, which
necessitates the wse of a small 7-prong socket,

The 67, a triple-grid amplitier and detee-
tor tube, ix similar to the BUG deseribed
above, except forr the addition of & spray
shield on the glass envelope,  This shicld s
connected to an extea prong on the bhase, he-
tween the suppressor-grid and the cathode.
A small T-prong socket is required.

The G127, triple-grid snper-control amplifier
tuhe, is similar to the G186 described above,
except for the addition of the spray shield
and its conneetion promng.

A RADIO ROBOT

(Continued from page 271)

Instaliation Difficulties

While the operation of this system sounds
complicated, it is really simple, compared to
the task of designing and installing it. In
the tirst place, the building is loeated in a
I, district, Both the telektor units and
the combination radio and pbonograph are
dexigned for AL, operation, which necessi-
tnles the use of a converter unit. A Jot-watt
motor-generator set is uxed for thls purpose,
lfowever, this latier deviee could not be
turned on separately as this would complicate
the operation of the system. (1t must be re-
membered that the radio equipment was in-
stalled for people who know nething abent
the techniealities of radio.)  To overcome the
difficulties involved, a speeinl master retay
has heen installed in the receiver and s con-
nected to the various telektor units as well
as the program machines. This relay is op-
erated by the D0C. line, and ns soon ax the
contact to the converter unit is nide. the
., eireuit ix hroken and the contaect held
By the A owtput from the converter. Al
other cirenits texceept the tield current for
one of the lowdspeakers) are opened from
this converter.

Ta umderstand some of the difficultios in-
volved in engineering the installation of this
system, a hlock layout, Fig, 1, has been made.
This layout does not show the actual wiring,
ax it is naturally much more complicated
than the diagram shows, [t will be noticed
that the radio set, one reproducer, and one
telektor unit are located in the “conference
room’ : the master celock. gong, and program
machines are in the oftice, The secand speaker
and  telektor are lecated on the roof. while
the third speiker and telektor, together with
the second gong. are located in the “apart-
ment.”

The speaker selector relays which are lo-
cated on the tloor helow the apartment ol
offices are shown in Fig, D, The complien-
tions of the installation ave apparent from
this photograph.  Yeu will note that there
are nine armored eables vunning from these

three relnys with the associated connector
hlock,
The Three Qutlets
Ax o we mentioned hefore, three speakers
with their associated telektor units make up

the remaote control feature of the instatlation,
The mechanical installation of these speiakers
i< navel. The radio set, shown in Fig. B, one
reproducer and the telektor unit shown in
Fig, .\, are located in the “conference rootmn.”
Llowever, the tuning controls on the receciver
are never tonched as the location of the telek-
tor box Is much more convenient.  Thoese who
have read the previons article describing the
telektar system know how simple it is to
turn the =et on and tune to the stations for
which the unit hasx been set,

The second speaker is loeated on the roof,
midway between the gymnasinm and the roof
garden.  As shown in Fle ) it is equipped
with a long cable which winds itself auto-
matieally on a spring reck, Thirty feet of 3
conductor ¢ahle are pravided on the reel, and

(Continued on page 301}
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Books and lectures on the nurvelous accom-
plishments  of the Photo-electric cell must
Inspire you, but only hy experience with lhc
actual device can you get the FE of
Photo-cell; only by owning and working v.xth
the tools of 1’hoto-electricity (a complete kit)

can this science become a powerful reality
rather than the intriguing mystery that it
must be to you now.

Years of experience manufacturing Photo~

cells and_ allied imtrumtnts have placed us
in a position to su”: the most _dependable
apparatus known. e Kit we offer consists
of only the highest quality merchandise; a
Photo-electric cell, amplifying tnbe, magnetic
relay, condeuser, resistors, socket; everything
that is cssemnl for the ideal unit, though
your problem is to control lllummanon o~
tect burglars, count articles in production,
vard machinery or accomplish any of the
mmnumerable feats which are practical for
Photo-cell contrel.
Qur price is an achievement in itself.

$8.00 the complete kit.

THE Crark INnstRUMENT Co.
CAMDEN, N. J.

PRACTICAL
RADIO ENGINEERING

An opportunity for

RADIO MEN to en-
large their scope of
training.

Whether elementary radle prin-
clples or advanced subiecls, -numl appli
catlons or practical radle engineering.
RCA Instifutes is nrepared to give you
the insiruction vou need.

RESIDENT SCHOOLS NEW YORK AND CHICAGO
with modern szlandard equlpment
EXTENSION COURSES FOR HOME STUDY
under convenient '‘no obllgallon'* plan.
Illustrated Cafalog on Reyuest

RCA INSTITUTES, INC.
Dept. RT-11
75 Varick Street, New York
1154 Merchandise Mart, Chicago

HOW'S THE QUALITY? i

I‘I‘one quallty §s toa preclous to cacritice. [t should
be your frst conslderation In purchaslng rumlellserl
Imlrrnplmnes. It i~ the ftirst considerution of Chrisell-
Avoustle Laboratories In bullding them.  That 1s
B why we can say  “Comnsre the Uhrisell- Acoustic
mierophone with any other, even at wice the [rrh'e.l
l\'uur muney  retunded sou find a microbhone of
belter lum- ailality, '
—WE ARE PROUD OF DUR PRODUCTS—
We know the punstaking skill, the caretul -lq-sign-l
Ilnz. the rugue e beauty wineh Is part
of them. Y . For intance, Hul
A 4—1 appearan e \uln]h
Mlt, precision mmhlnul (. Highly  polihad l
lacdwered ahundiam shell shields a high-xin 2-st ‘o
pre-amplifier osing latest Bipe tubes. ML A C u]l-l
Ientui Respunse, 40 e Jwosn ¢, High setini-
nu hum, Al o ohm utput ATILE mnedl
Wil operate Trum main amplltier power Jup-
ply. Very attractively priced.  Write tor Folder I3,
ldesrrlhlrlg this and other condenser microphones, in-
cluding budld-your-own kits. Folder I3
HRISELL-ACOUSTIC LABORATORIES
9260 Fifth Avenue Brookiyn, N. Y.l
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THE CONSOLIDATED OFFICIAL RADIC SER-

VICE MANUAL is the only complete, right-up-

to-the-minute ONE VOLUME BOOK on radio

servicing., It contains over 2,300 pages, over

5,500 diagrams, charts and photos.

Full details about this great book will be
found on page 262.
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RADIO REVIEW
tCyntinued frome page 268)
noticed that one

its gridl con-
cathode cirenit

the amplitier, It will be
of the type 36 tubes, V3, has
nected, through . into the

of the diode-griode, VI, Asx the current How-
ing in this cirewit ix 180 degrees out  of
plise  with that in  the piate cirenit, the
necessary  phase  opposition s achieved,
Editory,

These in turn, drive o pair of 47 type
pentodes,  “The 200 obm wireewonnd resistor
is calldl npon te ecarey a fairly heavy cur-
rent, and on this aceount nesds to e orated
te carry Imb o ma, The remainder of the
resistors shonld be of 1 W, sjue,

(Readers will notice that the talwe types
mentioned  are the same as the  Amerlean
types American mbes are used almest ex-

clusively in Mustralin.—FEditor),

The International Radio Review

N THE April and May, 191, Issues of 1Lapro-

Crarr we deseribed a radie receiver de-
signed by the  British Broadeasting  Com-
pany’~ engineers which was made to prodies

as pearly perfect gmality as pessible,  The
description of  this receiver  created  suach
marked interest thut we e osure many  of
onr readers will be pleased to study  the
new  clrenit of 0 this simplitisd  Perfeet
Guality™  pecojver,  which appeared  pécently
in Wiguirss Wonrt,p, Londun, rangland,
The dingranm. Fig, 3, shows the general
arrangement of tle set; it is pot proposed
to deal with the power unit ns this unit

follows  convention and gives an
who Vo tiltered DL,

The detecter arrangements are also quite

output of

normal and  the RF, side is designed  to
recelfve only two loeal English  statlons; a
single-cirenit tuner was used, this being de-
normal, and the R.F. =ide is dexiguned to

sirable becanse the receiver was designed for
lixed tuning, switching from one =tation to
the other being accomplished by relays whien
switch in dixed condensers,

In order to obtain push-pull operation from
Ropair of oitput vacunm tubes it §is necessary
to introduce a “lag™ of IS0 degrees in the
grid voltage of one of them =0 that it witl
work oppo<ite the other,  In other worids
when one wrid receives a positive impmlse,
the other shonld receive a negative one, With
the nsual A, transformer type of coupling.
this i~ easily obtained by using a eenter-
tapped  transfommer, but,  where  resistance
coupling i< vsed. this ean be effected by tak-
inz advantage of the principle that the AaY
voltage component on the plate of an ampli-
fying tnhe is 150 (degrees ont of phase with
that on the grid,

The inpat voltage §s applied, therefore, to
the ¢rid of one tube, =ay to peint Y in the
diagram, amd a portion in this case abont
4 per ocentr of the amplified voltage, which
is now 10 degrees ont of phase, is coupled,

titrouzh U4, into the eontrol-grid civcult of
the second chain of amplitying tnhes,  Phis

is accomplished by tapping off a portion of
the veltage differenee betwoeen the tube plates
of the first stage by means of potentiometer
j31N

The success of the operation of the am-
plifier depends on the vcorrect halancing of
the circuits—that is to say, considering the
first =tage, the awdio frequency voltage on
the grid of one tube must be equal and
oppusite to the A, prid valtage on the
other. 1If this is done, the AF, veltages on
the plates of these tubex will be equnl and
oppesite in phase, proriding that the amplifi-
catton of cach tiube with its associated con-
densers and reslstors is the same,

Similar remarks, of course, apply to the
output tnhes,  If correet baliance js attained
in this parr of the elecult, there should be
no A cnrrents in the conmon pesitive feed
fo any stase: or in the common nepative
feed froa the stage.  This 18 easily tested
in the first <tage by the insertion of a prir
of phones at the point X, and the potentio.
meter RO is movid so that a winlmum signat
is heard in the phones, the tubes having been
temporarily removed from their sockoets,  If,
now, the tubes are replaced and If each am.
plifies the <ignal to the sawme extent, there
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shonld he no signals heard in a pair of phones
comnected, as shown in dotted lines, to the
rentertap, Z, of resistors I0X aml 19 geross
the ontpnt transformer,  This arrange
i< virtnally the same as in the tiest slhigze,
except that the heavy plate current of the
ontpnt - stage  ix o prevented  from tlowing
throngle the phones, the point Z beinge ot
the <ame ALK potentinl as the eenter-tap
of the primary of the ontpmt transformer.
It i imterestimg to wote that if 9 s
varied, so thnt an ont-of-lmlawee of, say, 20
per eent Qs produnesd e gnessy Instability s
notieel in its effect o the quality of repro-
dnetion, and §r this value s exeecded motor-
hoating will = Iy when the ampll-
fier Is working as a localstation receiver,

Phe valnes of parts for the set are as
follows © Tubes MU Es in the first stages,
with PNt omrput 1ubes (not obtginable jn
the 1°0 X0 howev other more available
tnbes may e on Resistors P10 1%20 50
ol potentiomete R, OR2E 6 ohms; 133,
200 ohans: 1EE, S ohms: RS, 4000 ohms
G, RT. RIS, 30000 ohms: RN, Rio, R12,
RES, RI4 RIT. R24, 20-meghom ; 18, 30,000

ohms: R1t, 2 megzohms 0,000 olims ;
RIS, 1y, 1 2o, ey,
I alims I ohms,  Condenpsers 1,
CLoot2eme, s C4 UG, 2 OO, 0l
CTOneml s ONC B00 mmfo CY, e, 500

mmf,; C11, 100 mmf.; 12, .01-mf,

THE "RESONATOR"

(Conutinucd frome poge 2649)

of piteh, in this instance, a tuning fork)
over o long test tube, and pouring mercury

or water into the tube: there comes o mao-
ment when the wube vilites very stronzly
and considerably reinforees the sonmd which
I= being produced by the dinpason,  1f one
continnes  ponring  the  lignid, the  system
stops resonating nt the  ftndamental  fre-
quency of the diapason bt reinforees) in
sieeession, other mnsjeal  notes  which are
the odd harmonies of the fundamental note.

A similar experiment muay be demonstrated
by using as the resonator a two-section pipe
apen at both ends and sliding one section
hack and forth inside the other.  In this
manner it is possible to reinforce the entive
seqquenee of  the harmonics  of  the  funda-
mentad note, It is in the applieation of
these general principles upon which are hased
many muosleal instromments such as the key-
bggle,  saxophone,  tromhone, clarinet, tlute,
Inmting horn, organ, ete,

In passing, it may be well to mention that
A very naprvow  pipe resonates only to the
harinonies of the exeiting souml while hroad
pipes resonate only at the fundamental fre-
gneney s organ pipes peinforee only the funda-
mental soumd. The timbre of the exeiting
soutl is materinlly chenged by the charae-
teristics of the resonating system amd  this
mil ttion i3 dependent upon the following
factors: (1} The shape of the hollow in
the pipe: the rigidity of its s<iles: the In-
ternal polish of the pipe: and the ratio he-

tween the dinmeter and the length of the
pipes,
Most reproducers have a number of dead

spots at the high-frequeney end of the seanle
at which the soumt output is so feeble as to
considerably change the timbre of reproduc-
tion.  This Is particularly noticeable when
listening to vocal and instrumental soloists,
However, it is possible to build a system
of resonators so deslznmd as 1o reinforce
these particular weak points In the repro-
duection,

A big step forward in this direction was
Iir, Volf's use of a dynamle reproducer in
ronjunetion with an exponentinl born  and
A resonathyr svstem, ax deseribed by Lanr-
ence M, Cockaday in the article, “New [n-
velopments in Reproducers,” which appenred

in the May, 1930 issue of Ranio-Cuarr,
More rvecently, there has been developed a
system  of resonnting tubes which corre-

spond prectsely In their fundamental fre-
quencies with the notes of the chromatle
scule, and a stamdard dynamie reproducer,
as ilusteated in Fig. A, A more detailed
iHustration s Fig 2, which shows the man-
ner in which the dynamie reproducer Is placed
In relation to the resonating tubes, As
shown in Iig. 2, the reproducer ix placed |
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N.U.Scientist Perfects
Ultra Violet Lamp

Special Installations Seen As
Money Maker for Service Men

Chief Engineer, Dr, E., A. Lederer of National
Union has developed a constant source of vital
ultra violet wave lengths in the new Lederer Ultra
Violet lamp types D-30 and X-30 announced this
month by National VitaLite Corporation, affiliated
with National Union Radic Corporation.

These lamps are the crowning achievement of two
generations of scientists. Work on the Lederer
lamps was started in Vienna, Austria, about 1910
by Dr. Anton Lederer, father of National Union's
Dr, E. A. Lederer. The developmental work was
picked up by Dr, E. A. Lederer at the time of his
father’s death in 1932, With a background of
experience with Westinghouse in vacuum tube and
lamp engineering, dating back to 1921, the son
was well equipped to carry through the father’s
work.  Applying his highly specialized modern
radioc knowledge against the background of his
father’s hundreds of experiments, Dr. E. A. Led-
erer produced two types of lamps approaching the
ideal for ultra violet wave production. Both lamps
are the same in basic construction, the difference
being in the kind of glass used in the bulb.

The Lederer D-30 is a medium fast tanning lamp
and the X.30 a fast tanning lamp. They operate
at low voltage and therefore require the Lederer
Type T-30 Transformer to permit use on 110 volt
60 cycle alternating house current.

The Ultra Violet waves are produced when a rare
gas with which the lamps are filled comes in con-
tact with mercury vapor created by heat from the
two electrodes in the bulb.
The Lederer lamps are safe and as easy to operate
as an ordinary house bulb.

Individual parts can be purchased separately so
that with a few necessary parts the service man
<an make special home installation at a minimum
cost,

Every service man should investigate as a source
of additional revenue.

Further details will be supplied upon request ad-
dressed to National Vitalite Corporation, 400
Madison Avenue, New York, N. Y.

SHOP EQUIPMENT
FREE THRU N. U,

National Union offers the new Hickok Simplex
Portable Tube Tester. an Automobile Radio Ser-
vice Manual, Supreme Mode! 333 Combination
Set Analyzer and Resistance Tester, three Radio
Service Manuals, ABC Unameter Tube Tester.
Oscillator and Output Meter, Bench Kit Box and
a Rcadrite Tube Tester. FREE with purchase of
National Union tubes, Deposit on some items.
Send coupon for full details.

Union
All types at

your convenience—National
jobbers stocks are complete!
all times.

For

All offers subject to withdrawal without
notice!

Nattonal Unlon Radio Corporation of N. ¥, MR
400 Madlson Ave., New York, N. Y,

e
Gentlemen: Tell me how T can take ail- woiome
vantage of your cqulpment offers.

RC11
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NO SERVICEMAN DEALER
OR SET BUILDER CAN AFFORD
T0 BE WITHOUT THIS BOOK

Send for the most
valuable book in
Radio. Packed
with quality and
value. Lists the
most complete
line of radio re-
placement  parts
for any scrvice re-
quirement.  Fea-
tures latest tvpe
set-building  kits,
test insiruments,
Long and Short
Wave Radios,
Sound  Svstems,
eic. Write for this
FREE Cawualog to-
day!

ALLIED RADIO CORP.,
Dep:. D, 833 W. Jackson Blvd.

Chicago, lllinois.

Please send me FREE your New 1934
Radio Book.

Name

Address

City...

1S whar'everqi:dc_lq says
when they read this letter

4. T. WARING

e
850 Southern Blvd N. Y. C.
uly

Mr. Arthuy lI Ly
Lyneh Mig. Co.. Ine
81 Vesey 81 = G
Dear Mr. lanch
It 1s not wilter's cus-
phr; o, 3
is Iy He vour
=
best thut we have ever used
We have beet encaged In
m-!u wark on sulne spe-
power  amnpliier
e O N

tinyed

¥ truly rs
{Signed) Warlng

Universally Accepted
where the BEST is
standard

Prices of LYNCH Resistors
to Jobbers, Dealers and
Servicemen no higher than
prices of ordinary resistors,

Free Descriptive Folder Upon Request-

LYNCH MANUFACTURING €O.Inc.
51 Vesey Street, NewYorh, N-Y-
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on a horizonta] haflle in such a manner that
the souund waves, leaving the frout of the
cone, are eauscd to directly aciuate a bank
of hizh-frequency resenant tubes placed di-
rectly above, ‘l'hie low-frequeney outpnt from
the opposite side of the conleal diag “u
sets imo vibration a sct of low-fres

tubes located at the periphery of the ile.
he relation of these two sets of tnbes is

lerstom! by ecomparing the front cross-
section view, A, with the slde eross.scction
view, I} Lotk sefs of tibes are |
irallel  to h other 1 vertical
the |7 h tube with regard
t tl e s that re
spoiuts 1ol swition which it is
o l]]'l\ . 1 I 4 n"“'&i-
1ren | i syinnet eX-
v, I this way is no | of
B { the I
I the resons 2 tubaes, n be no
interfere hetwoen Twoe sauress of
The acoustic coup 01w t npper
a ower sound-chiambers. Cl aml CUore
I vely, amd 1h #cts of resenaters, may
\ ir is enly cess:itry to Change the
=it 2 wWing t nst tes
1 he he it
e lower on With th r
ment desiy 1wy rivltie nnit
is warking in netosed ™ 1 the
7 fi lHons a8 it he resonsting
tubes requti el 1 the notes of 1he
piano le rang size Trom 16 ft. Tor
Wt 2 . to %4-ft. for X in the

sixth octave (5,544 eveles),

Althong this  reprodieer design
nsed in small maoddels, besr results are ol-

inell when the instrument is designed for
a power input te the nmaotor nnit of about o
W, minimmmn.  For best reproduction of the
very low notes, the aptimum heighe tor the
tubes must be uszed. ‘Thus. the finished re-
raduzeer may range in =ize from the sall
fnstrument illuseratel v Fig, which meas
ures 24 x40 ins high, 1o L wodels
measuring ahoat 0 ius, hi Canse-
quently, the res londspeaker, ax  de-

may be

dizned  at ix best adapted aroons
in theatres, halls, aml whereyver else these
factors of iy nsingns I high power
output are dJdesirable | cony nt A Eir-
ticularly satisfactery insia i of a resona-
tar repradug ir leg the use of 1wo il

ren nlis, one designed Tor voige | te-
tion and the nther for vrehestral fréquencics

\ fine igical instrument may Le minde by
ceathi reson reproducer with

high quality microphone, an ALl mplltier
and rmoninm  of rood quality with 24
slops 2 boa vl ml a ped Such an
nsti | the aconstie quality @ pawer
ont| of large wan of which, with its
d wnlal  eperatinmn.  ete. it
has the outward appenranee.  Still, it hax for
the pluy®m arger varviation of des

than ean be obtained in the ordinary organ:
180, hy the operatinn of tune controls i
the elmetric eircnile, it ix possible too v
the toue quality within wide limits.  The
same pencral wileas may Lhe applied to an
linary piar nverting i inte  what
wizht be aptly termed STl 10

®
A NEW OSCILLATOR

(Conlinucd from page 29%)

1.700 ke,
1.000

copvenient with the 1.000 ke, and
test regne 'he harmonies of (1

N reqiee e canvenienrly 1 negxacyele
rr. o thar it landy to siart testing and
libratl sy 2 the receiver,

Wirh thix point loc: lloﬂ the 000 ke, calibru

Q1 locared Trana th ird 10nic of |
(0 ke nest nota Tu firm this polut
he sely « 1 ean bhae elinge M) Ke
[NER IO | e 01 i of noete is
h-rnrd at tlu Kel i p- mr on the receiver ddial
= 1.00 nd the

-lOUO ke nnd 5000 ke, on peluts ou the re

iver aliat | t 6ot Ke, the actm
fre civnaEain detinitly exsianhlished
I\ u-in,. it h lllf‘ 1,000 and 1500 ke, potes

ctain of the tual harmonic that is

i nseil, This convenient methal of check

ing il order of the lmrmonic being  wsed

iminates uny possihle crroes due ta the uiis-

taking of | ns responses of tl receiver
for acinal har it the ascillatorx
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Another TRUMAN

AUTO MODEL
7-TUBE SUPER

6" Spcaker
List Price 8£43.00
Short Wave and Broadcast Midgets
Write for Dealers’

TRUMAN RADIO SHOP
”7443 STEWART CHICAGO, ILL

Discounts

MAKE A l.OU.I? S[.’EAKER SYSTEM
' 3 : MODEL aRXf

om ¥

resu Now reducod te
$7.50 List.

1
UNIVERSAL
Microphone Ce., Ltd.

/
424 warren Laoe, Inglewsod, Calit., U. 8. A.

Wor[d-WideTonpbeShortWaveReceivel:

R

DIRECT N o drilling)
clear t L this

12,500 A

1 A -
¢ e C Sat]

Send for FREE Short Wave Cataleg
Harrlson Radio Co., Depl. RII. 142 Liberty $t.. N.Y.C.

108 PAGE
1923 RADIO

CATAL.

Replete with BARGAINS GALORE For
DEALERS~ SERVICEMEN ‘AMATSURS
Scnd for Your C TODAY /

TRY-M O RADOI-O“_. '.
SERVICEMEN!

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE

Write for our new B-page Catalog loldcr ﬂ e of ;.Imrga

85 CORTLANDY §7.

——
76 Washington Street

Brookliyn. N. Y.

SERVICE MEN: New! EX:

STAT 20-watt 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

o008 P 0000 000000008s08000000000888000

R1G RADIC nlm

THE RADIO SUPPLY WORLD 1IN 148 BIG PAGES
Tust fr 1. Make yonr t ol

IREG.U. S.PAT. OFF,

W 3 [

\ (4] ) ws |

Wi li e rd 110 0
BURSTEIN-APPLEBEE CO

Dept. A-l 1012 MeGee St KANSAS CITY, MO.

Sewsitiviy s@E 7ovte iy
MICR 0@0 NES

SHURE BROTHERS COMPANY

Mons fo I T
Tagiamn . MICROPHONES  pyjoeis ais)

215 WEST HURON ST. CHICAGO, ILLINOS
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A RADIO ROBOT

(Continued from paye 2hx)

au dditional 50-foot eable may be attached
$0 that the speaker may be moved to any par
of the spacions roof,  The telektor umit is
provided with a 10-foot, tlal canvas connee-
tor strip :d may be used cither in the rouf
garden, or the outdaor or indoor gynnasinms,
by passing it through the =mall doors pro-
vided for this purpose,

The third speaker is loeated in Me, Powers'
apariment and s cleverly  installed in the
wall so that it may be heard either in the
Bbedroom or the hallway leading to the bath,
It was originally planned to install individual
gpeahers in these two rooms. but this plan
was abandened when it was discovered that
the fourth speaker would complicate the in-
stallation a =reat deal

A compromise was made by installing celo-
tex-linel doors in the wall behind the bed.
room =peaker, so that the prozrvams could he
heard in the bathroom when desived. by sim-
ply opening the doors,  Thix arrangement is
shown clearly in Fig, G

Figure I shows the roof speaker and telek-
tor units in operation in the roof gaden,
Soth units slide through the doorway shown
1o the right of the speaker.  The small open-
ing within this doerway permits the telektor
to be moved into the roof tennis court,

In commneuting abont his radio installation,
Mr, PPowers said that it was worth at least
L10.000 to him aml whils the actual installas
tion did not cost this mueh, it is evident from
the deseription above that this complete radio
system cannot be compared with ordinary
radio installations.

However, Mr. P'owers ix not yet satisfied
with the installution and has many ideas for
improving it. One of these ix to uxe the
progvam machines for other purposes than
turting the radio set on and off nnd awaken:
ing him in the moruing,.  He proposes to in-
still a system in the penthouse so that the
windows to the sleeping porch will open auto-
matieally at 10 LM, and close at 6 AL
Ao, electric-steam heaters will automatically
suprt at 6 N ose that the roems will be
heated when he arlzes,  The electrie-steam
radiator is contemplated because the builds
ing's steam heat is not turned on until later.

®
A.C.-D.C. SETS

(Continned from puge 279

this axsembly the rest of the bhox was huilt,
the ~ides and bottom heing serewed on, since
it is necessary to dvop the bottom in order
to unserew the chassis holts,  The ioside (di-
wensions of the box were 4 x 4% x D3, ins,,
which was ample spiee. The choke  was
monuted at about the middle of the cabinet
hottom (now the top of the battery hox) and
the filament ballast resistor cartridge holders
oh one of the ends,

Before final assembly it is necessary to
hook the omtit up temporarily to adjnst the
thning comlenser trimmers, which ix n minor
nutter, amd  also to  adjust  regencration,
whicls 48 wore difficult.

Sensitivity Control

Adjusting  the vesgeneration, which defer-
mipes the sensitivity and, to a considerable
extent, the output volume, resolves jtself into
two jobs, namely s (a) getting rid of inei-

bental  or parasitic oscillations ;3 and, ()
re-inserting controlled osecillations,

Tucidental oscillations ovcenr at the hizh-
{requeney emd of the tuning rauge with the

plittes of the tining comdepser neavly all the
way ont. ‘To see if they are present It i=
of course tecessary to cuf the regeneration
coil entirely out of the civenit,  These oscil-
Lutions  are eatsed by neorrect by passing,
al inadegante isolation of the tuned cirenits
amd the antenna civenit.

An important thing to remember is that
the xet ix fo be uscd tinnlly in a cabinet.
In one stage of the cxperitmenting, a set

shich would not stop illating at the high
fregqueney’ end of the when the chiassig
wax outside the cabinet and gave geood con-
trolled  regeneraftion  thronghout the range,
would not oscillate through more than half
the tuning range when it was inserted in the
cabinet!  Therefore, after each adjustment

RADIO-CRAFT

for

NOVEMBER,

the beharvior of the gct wmnst be obserred in
the ecabinet,  Also these tests must he made
with the gronnd  counection on, sinee then
anteuna will ab=orh the satne amonnt of
cus it will in o actnal use,

The resistor R1 in the crid return of the
detector stage ix an importaont item in the
tinal uljustment  of  oxcillations,  Thix is
hhown ax a suppressor aml servesx to isoblate

the  detector grid  ciccenit. Vialues wup  to
To-meg, mayxy be tried,  Too small a value
tnay result in incidental eoscillations and too

lare o value will mahe regeaeration thirough-
ont the range jmpossible,  In the particenlar
set lricd. about TH000 ghms proved to e
the hest value,

The regeneration coil, hecause of accidental
conpling betwern the plate and grid eirerits,
will permit conrrolled ascillations theoughont
a lavge part of the tuning range uo matter
where it is monnted, but fu wreder fo obitein
ostcillations at the low-teequencn end it is
nevessarn to have it conpled close to the grid
coll of the dotector as previously deseribed.
Then too it will e neeess to try reversing
the leads Trom 1t to the potentiometer to mike
the set recenerte at the low-fregnency end,

Mier these tests are complered fasten the
chassis in the calinet aud assemble the hat-
tery hox,  There must be eicht holes in the
back of the battery box to aceommodiate the

eight battery leads coming dewn from the
chassizs,  These Feads are to e cut as short
as convenient,  Inszert all batteries, making

sure to wedge them in with =inall pieces of
wood =0 that they will not slide around and
short to one anotler.

“The Proof of the Pudding .. .”

As the set I8 now, rewdy for use, its over-
all dimensions ave approximately 12 x 12 x
S ins it is ensy to carry it in an average-
size kuap=ick., DBrass chest handles mounted
on either side of the cabinet and n belt
streteled throagh them across the top makes
a convenient arrangement for Tifting the set.

The tirst test of actnal usage was made
in a canoe on bwal lake at Asbury Vark,
N. L. where all the New York stations were

Lronght In with good lowdspeaker volume,
The set was mounted in the center of the
hoat atd the end of the aerinl wire tied to
the handle of a canoe paddle juttimg into the
air from a positien forward of the how seat.
At tirst, a trailer eonsisting of 25 ft, of bare
copper hraid with o sinker on the end was

wied for a ground, Thix proved hard to
hindle and continually epught on the bot-
tom of the lake. It was then found that
fairly  satisfactory  receprion wes  obfained

with the whele trailer coiled up in the hot-
tom of the boat, Jdust barely dipping the ead
of the trailee with the xinker jnto the pratey
immediately trebled the output, which wax
Ao as good as achen the trailer was ol the
wan owt. "herefore all that is necessarvy for
a “wronnd™ inoa hoat ix rone o dive feet ol
wire with a sinker on the end.

tn Cenlral Park., New York, a test was
made with the ial wire strung over the
limbh of a small tree amd o conterpoise c¢on-
sisting of about 20 1. of wire stretehed oul

cin the grassyo Decanse of the absenee of
steel frameworks the signal  intepsity  was

about ten thnes ax great as with a similar
arviingenwut trisd oon the 12th <tory of an
apartment house located uwot more than oo
yd=. away !

List of (Additional) Parts
One resistor, 5000 ohims,
I'wao i

no-W., R

resistors, & mess, GAW 0 RZ2D 1R

otentiometer with switel, 20000 olhus,

amil Nwog

Three hallast vesistor cartridges, Noo 4V«1940,
R LG RT

Two  cartridge
[ S R I

One mica comdenser, 230 mmf., €73

Oue mica comdenser, 500 it CS

one REA detector plate elioke (replacement
part for Kuliolas 44, 46 and 47). 700 hy..
R.EF.C.;

Three d-prong sockoets
on 114 in. centers:

Two type 52 2 V. tibes, V1) V23

Une type 30 2 V. tube, V3

One 415 V0 4 hatrery

Une 3V, flashlight hattery s

Two 43 V. “B batteries

Une SV, “A" battery.

condensers,  03-wmf., 200 V.,

with mounting holes
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ANNOUNCING
Tripleit Fine Instruments
al reneedirhaliles or cost !

F you choose precision in-

struments on the basis of
their features and perform-
ance, you will find that Triplett
Instruments are outstanding val-
ues. Competitive tests amd a point
by point analysis prove their su-
periority. These instruments are
advanced in design, rugged in
construction, absolutely depend-
able, give the close readings re-
quired for fine work and are
popularly priced.

Triplett Electrical Measuring Instru-
meints are made in a complete range of

sizes: 27, 31”. 5% "—in A.C. and D.C.
voltmeters, ammeters, milliammeters,

millivoltmeters and D.C. micro-ammet-
ers. Triplett also offers thermo-couple
and capper-oxide A.C. Universal instru-
ments and sensitive relays. The D.C.
units are equipped with a D'Arsonval
moving coil. while the A.C. units are
of the double iron remtilsion type. Port-
able. flush and projection panel style
cases are furnished.

Here are some of the superior features
of these instruments: Sapplire jewels,
non-fatigue springs. extra light-moving
element, special steel magnet, white
metal dials with extra long scales.

Your Jobber Can Supply You

It will pay you to specify Triplett Fine
Instroments. Ask your jobher to show
them to you. Write for literature and
additional information.

Triplett Electrical Instrument Co.
16 Main Street Bluffton, Ohio

NO, 321

MAIL TODAY FOR DETAILS

Triplett Electrical Insirument Co.
16 Main St., Bluffton, Ohio

Gentlemen:—TI'lease send me catalog on Triplett
Instruments. I am interested in,,.oeveeernnen.

ANAME e iiiiiiirreiisiarrreseearaatirttanes

Street Address

[ ¥ 000000000000
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Every Electrical
Subject Covered

Here's great news for anybody interested
in Electricity. RRAND NEW 1933 edi-
tion of Applisl Electrieity
brought right down to date with
FOR every  NEW  eleetrical  subject

BEGINNERS fully covered. 10 hLig Volumes
Oxer 3000 pages 1 all
—hundreds amination.
mummltons ==
¢ ost tom- .
plete work of BIG FIELDI Blg Demcmd
its  kind ever who uhderstand
published, Bi P‘JYl ?l.ulrl(ll) are urgently
Dynuimos,  mo- m«'clul gl now In thousands  of
tors, power imlustries.  .Autos, alrplanes, ina-
stations, radi- chine shops—practicatly every indus-
os, lelevision, ity depends on electPiclty and men
everything efec- who know this subject make big
triral explained money.  Pleasant, fascinating work,
clearly so any- eay to leaen aml do; learn <|ul(-k|\
one can  un- with these beoks, Send coupon for
derstand  them. a s¢t for FREE examination and
see [fur yourself,
A year's consulting membershtd in the
Amerlean  Techileal Sociely now glven
fREE free to all readers of this famous Cyelo-
worth more than cost of books.
AMERICAN TECHNICAL SOCIETY
Dept. EB26, Drexel at 58th St., Chicago
Dept. EB26. Drexel at 58th S8t., Chitago
Bend for [0 daxs' free use, BRANTY NEW 10 volume set
of Electrleal Engineering, In retum for malling thle
eounon hromblly, send absolutely free certificate of mem-
to free consuhring privilege for one year. 1 wil llu)‘ the
few cents delvery charges on the hooks. I | wlsh 1 may
return them in 10 days and owe you nothing. but If 1
keen them I will send $2.010 after 11 duys, then $3.00 a

e Enas | and all shipned FREE for exs
pedla of Elertricity, \!an) £8y, “That's
AMERICAN TECHNICAL SOCIETY
bershlp In the” Ameriean Teebhical Soclely entitllng me
month until the special sale price of only $20.80 1s paid.

WUY)  500060000000000060000000909060T00900IT0T0IOAI0

CLEY oieeeiniiniieraareriasar e SBIE Loviiiaaias
Emploved by . ... ittt aiarraaien
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Try this FORMULA

‘VIIEN’ You design or build that new Set Analyzer,
Decade Hox, Bridge, Ohmmeter or High Resistance
Voltimeter why not try I‘lii.a FORMULA:
D
=Twwil

LC
When Q eqials QUALITY and A equals ACCURACY
MDD eqllnln \l(")h“‘f DESIGN and LC equal LOW
COST A T then PWWH is always 'RECI-
K10N \V[R‘" \V()U\'n RESISTORS,

RESISTANCE RANGE: .25 OChm to | Megohm

TYPE “F”
Nurnal Rat-
ing 1 Watt®
Maximum
length 1"
Maximum
Diamter

TYPE "D
Normal ftae-
ing b3 Watt
Maximum
Length 3,
Maximnm
Diameter
0,
Length of
l.z-mln 114

’
Length of
Leads 114"
I’urnhnhu,d
with Na. 18

Tinned Tinned
Copper Copper
Lends, Leads.

Free Booklets and Price List

Precision Custom Bullt Wire Wound
Resistors, Mfg. by

PRECISION RESISTOR CO.

334 Badger Ave, Newark, N. J,

STEWART-WARNER

FAGTORY GO-OPERATION

FOR SERVICE MEN

Service meetings to be held all over country
by special factory radio field engineers. Com-
plete diagram talk on new Stewart,.Warner
circuits will show you the easy way to service
StewartWarner radio sets. Service manuals
on all new Home and Auto Sets will be
given free.
For time and place of mecting, write

Service Department
STEWART-WARNER CORP.
1826 Diversey Parkway - - Chicago
A — e ————
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(Continuwed from page 275)

permit him 1o offer to the theatre. services
aod benefits which tto one else has ever been
able to make available at a reasonable cost.

(7)) To suggest methods of siles approach
to hoth nmnager and projectionists, methods
sttited  to their psychology  and  preblems.,
which will help e radio man to secure an
audicnee, and to lay hefore those gentlemen,
in the most faverable possible light, the
superior  services and assistanee, mentioned
above, which he is in a poxitien to render.
In this instaliment current price lists cover-
ing theatre parts and services will be fur-
nished, indicating to the radio dealer, just
what will constitute fair prices for him te
ask,

An outline of the more important factors
of the above headings—an outline to be filled
in in greater detail jn subsequent articles—
follows Lelow,

1. The Nature of Sound Equipment

Fssentinlly, and stripped of complications
of every kind, sound equipment is an audie
ampliticr, The complications, however, are
more important than this simple faét.  The
Input to thix amplitier is drawn from three
sources.  One is an announcing microphone
tin some theatres). Another is a phonograph
plckup (now secldom used),  The third, and
by far tiie most impertant. is a photoclectric
cell. A special lam]p  shines  thirough  the
“sound track™ at the side of the motion pic-
ture tilm, As the film moves, the amount
of illumination that can pass through the
film and reach the *P.E” c¢¢ll changes at
audio fregitency; the corresponding changes
in the ecll’'s electrieal output are amplitied
and supplicd to loudspenkers,  One complete
“frame” of sound film is illustrated in Fig. &

The same type of nmplifier is used in
many theatres, but the number of loudspeake
ers in any given theatre depends upon its
size and shape; therefore the amplifier oute
put isx commonly equipped with a tapped
transformer or similar arrangement to meet
the impedance requircments of any nuniber
of loudspeakers.

Theatre amplitiers are commonly larger
and lheavier In construction tban those
famitiar to the radio man., and for conveni-
ence in transportation and in makiug repairs
are often divided into two or more parts,
cach of which is called an amplitier. Thus
there may be as many as four awplifiers in
cascede, all, maturally, constituting one large
amplitier.

Power »u]r]»li(-v. vary greatly,  Storage hal-
terlex and “1 Dbatteries are still used. Dt
are rapidly heing replaced by rectifiers, which
should prove one fruiitful source of income
to the radio man, A rpectifier installation
to replace storage hatteries in a sound system
witl sell for several hundred dellars,

one technical problem of great importanee
in lheatres, but not often tronblesome  in
connection  with radio receivers, is that of
aeaustics,  Mare witl he said of this Iater,
At present it is sutficlent to note that sound
tan aiv wave) trivels at approximately 1.000
feet per second and ix reflected by walls or
other hard surfaeex, At each sucl retlecetion,
the sound wave loses some of its energy. In
the average living room. where walls may
perhaps be ten feet apart, sonnd will underygo
a hundred reflections per secand and lose all
its energy in that length of time,  Conse-
quently, ccho and recerberation give little
trouble jn  radio installations,  Dut in a
theatre, where the walls may be 4 hundred
feet apart, the sound, undergoing only ten
reflections per second, may retain its energy
and therefore its audibility for two or three
sceeonds or more, confusing new sounds that
foltow, This condition ix known as reverh-
eration and is sometimes very troublesonie.
Its treatment witl he deseribed liereafter,

Another techinieal problem, somewhat
familiar to television enthusiasts, is that of
controlling  the s=pred of the motor which
drives the sound film. If this speed is not
held the frequency of the sound will shift—
a form of distortion very annoyxing to the
car. Neveral methods are used to control
motor speed, some of which inelude intricate
vacuum tube circuits.

RADIO-CRAFT for
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WORLD'S FINEST PHOTO - INSTRUMENT

o T

In all the World No Other Camera Like Thisl

The only Quick-Acting, sutomatic Winding, Ground

Glass Focusing Camers u-ing Standard Roll Film,

Cood for ull Jurpeses. No Neparate Farty or At-
tachments are Necessary!

No Double Exposures with "PAL KO"I
K’ THINKS and COUNTS for you. Used by
U. 8  Government, FEdueational Experts amd
Leading  Dublications,  Simple!  Positive! De-
pendable! 3 Cameras in One!  “PPAL KO takes
full posteard 3A, ar 2/3 or 1/3 this size—10
pictures on 4 six exposure tihm!?
SAVINGS ON FILMS ALONE WILL SOON
AY FOR "PAL KO

SATISFACTOHY PERFORMANCE GUARANTEEO
OR MONEY REFUNDE

SoLD DIRECT FROM MANUFACTUHER T0 You
WRITE TODAY FOR FREE CATALOGUE

PAL KO. Inec.

817 Wash. Bivd. CHICAGO Dept. R-2

Here’s a book every Radio
Man will refer to dozens
of times every day—

ol SES
R’:?}?J,‘,?L

101 SOURCES

A Valuable RADIO BOOK!

HERE is one radio book that answers every
conceivable question on interference. It
contains 76 pages, 8'a2x11 inches, chock full
with wiring diagrams, drawings and photo-
¥raphs showing where interference originates
—how it is distributed. and how tu eliminate
it. This is a wealth of information needed by
every radio listener, dealer and Service Man.

Send fifty cents in stamps or check for this book.

RADIO-CRAFT MAGAZINE
96-98 Park Place New York, N. Y

ormers
ran prm ResunLr
[144 z

Pembleton's

17 year tecered in mapu-

facturing. rewinding and rebuild-

Ing translormera aseures performance in
pericrr than the orginal.

Jormer Rebuslding Service.” Addrass. Depl. RC,
PEMBLETON l.AIOIA‘lOIl!S
921 Parkview Avenue Fort Wayne, indiana
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*The RAD!O-CRAFT INDEX makes it easy to
find the exact location of any articfe or topic

RADIO-CRAFT., Without
you can locate Qquickly, the
This book is a big help to every

which appeared in
any loss of time,
article needed,
radio man.”

i Our Readers Say—

The
RADIO-CRAFT

INDEX

1t contains g thorough, alphabetical and logfcal
arrangement of EV ER article and subjeci
which has been published in oll the issues of
RADIO-CRAFT from July, 1929 10 June, 1932

adio Men have conclusively proved to us lhe need and
priv ticablley tor @ bosk which bas inchided hn B, oo oo
prehensive and conpelete Usling of every atlicle which has

thi~ 1&ar been publisbed in RMMOCCRAFT. & ok
whii ws each o topie so subedtivbaded aned o eross-inde yal
it o mere glamee ot o sabjeet will give you aty num
bet Lg~~itioations amd uses of it | AT

U ok at bes, dom Hiod  this toph varinus  aub-
titles,  gener power, transmicting, photoaeHs, lesting
ot tul hyratons, ete.  Eie artlele or hotice o the
hawk | been comidered o deeply fportant that wl

Jou teler 1o 4 iertain elissificatio
tople, sou will find perhaps
treating the subjecl frum ditTer angles,  The authar In
each e i ven the exact bwsue in which the artleio
appeared, and on what page It s to be tound,  So ac-
carately omplled, by 8, W, Pualwer, gne ot tadie’s fore-
mest wiiters, that in less than two winutes You ean Hdn
to any urticle —neeliess to walde through all the §8soes
of HADIO-¢ RAFP which have been published durfng the
tiust three years.

Hated belaw che wain
pzen wr tore  articles

The RADIO-t RAFT INDEX i< cxactly the -ame size as
the monthly magazine—It llas 21 potes. It ean be cone
senfently ket o tile swith the copies a1 1he magazine—
ready for quisk refirence.  The index iz ninted on good
paper with celf covers,

This hook i< <okl only by the publl-hers at 25e the
copy,  Mall  cupm belew for your copy o the RADHO-
CRAFT INDEXN,

Briefly outlined below appears only a partial

contents of the book

AMPLIFIERS— PATENTS—
ANTENNA SYSTEMS— PHONOGRAPH REPRO-
CABINETS=— DUCTION AND RE-
CIRCUITS=— CORDING—
CODE~— POWER SUPPLY AND
COILS AND TUNING— BATTERIES—
COMPONENTS— RECEPTION—
COOPERATIVE LABORA- REMOTE CONTROL— |
TORY— SELLING AND MONE
DETECTORS AND MAKING SERVICING— |
RECTIFIERS— SET CONSTRUCTION—
EDUCATION— SPEAKERS ANO REPRO-
INTERFERENCE AND DUCERS—
HUM ELIMINATION—= TELEVISION—
KINKS— TONE AND VOLUME
MANUFACTURIN CONTRDL—
Mgamgﬁe:{g TESTING TOOLS—
== TRANSFORM
MISCELLANEOUS it dile Lo
MOTION PIOTURE
RECORDING AND JRANSMITTERS—
PROJECTION=— TUBES—
MUSICAL INSTRU. LIST OF BROAOCAST,
MENTS— SHORTWAVE AND
NEUTRALIZING— TELEVISION STA.
NOVELTIES— TIONS—

ABSOLUTELY NOTHING WHICH HAS APPEARED

IN RADIO-CRAFT HAS BEEN OMITTED FROM
THIS VALUABLE COMPILATION
Clip and Mail Coupon Today!
—— e e e e e  —  — — — . — 1
Publi<hers of RADIO-C'RAFT, Re-10 g
06-98 Park Place, New York, N. Y. |
Enclosed sor will find my remltlance of 25 (check,

stamps or money onber arcepded) for swhich you are

o ~end  me, postage  prepald, ome oy ef Ihel
RADIO-CRAFT INDEX, I

I 0065500000060 00000 0a 0 aa00 6800 Creeiae

Uity v, 9500BA00a0560080 .
| state ........ i
I TINS  BOOK CANNOT  BE

l BUUGHT ON  THE NEWS-
| STANDS —~ ONLY DIRECT
FROM THE PUBLISHERS

RADIO-CRAFT for

2. The Theatre Manager,

This 18 1t gentleman who guatds the por-
tals of theatle lsiness: kis signature wnst
appirgre (il purclinses or orders for acork to
he dune.  But he is a dithienlt man ta ap-
proach, being in peneral gnite sophistieated,
if not hard boiled, 1le uses extravagant =sales
clatins i his own business too  frequently
ta he nmeh impressed by anyone trying to
sell him  anything, however good the offer
may =ontud, e i, however, very Keenly on
the laokout for every means of cutting lris
expenses of of insuring his eqnipment against
breakdown,  "The key te his good graces can-
not e disenssed now,  Mrer the hackgronml
of Tiis bnxingesx problems is muade plain, the
proper methol of approaching him - will be-
come clear,

3. The Projectionist.

The approval of this gentleman is vital,
He is oflicially responsible for the operaiion
and condition of the equipment in the pro-
Jection booth,  Moreover, he Is a responsible
person in every sense aof the word, In many

| states he is licensed only after a stringent

NOVEMBER,

examination.  He deals with highly imlam-
mable (ihn, and 4 wmoment’s carelessness on
hix part can cost o boudred lives,  BHle will
not be pleased with auyone who comes in
proposing to <how him how to do his work :
but the fact remajus that he ean, in most
cases, e the cooperation the loeal radie
man enn supply, and will weleome it 41f i is

afered  tactindly, ‘Uhe prabtent of  deallng
with him = complicated by the fact thai
some  tleaties employ  nonion projectionists,

and =ome, men who are not members af any
union,  Most of the larger amd wealtthier
thentres cmploy union men. whose salarvies in
the lnrger cities run to 8 hundred dollirs
a week or mere. It ix oa fact that many
of these men learned what they know ahout
electricity tn the days before sonnd eame to
the theatre anld have never geqiired an easy
familiarity in dealing  with  vactnm  tuhe
equipment.  Not that theyx weed help in run-
ning their johs, for which they are paid. bt
often they can n=e i1, if it is of the right
kind, and praperly oft Approaching amd
dealing with them = a mest vital €aetor in
secnring  theatre lmsiness—one that will fde-
setve @ [oll article, devoted to nothing else,
and effering mahy  concrete  saggestions  as
to methods of approach.

4. The Radio Man’s Function
Theatre.

Why it = that, when the projectlonist is
eapathle  of maklng  his  own  repairs the
trined man’s servives witl be helpfut to him
(and can become imlispensable)  wHl not be
quite clear nntil after the peenlinr nature or
theatre  business  has  heen discussed,  and
therefore will be explained nore fully, At
thiz point the vadio reader may. if he will,
accept the statement that he can he of most
vital service, asoa faet, snbject to later
elahovation, "I'he ceneial poing b= that merely
to repalr theatre ecquipment is wot enough
it must he repalreil, when it brenks down,
i w yrent harry.  The radle technician
offers the theatre his experlence, hiz wmeters,
his stock of parts, and hix instant availahility
as a rexident of the community,  In nuese
instances no one but him=elf c¢an give the
theatre all these advantagex,

in the

5. Sales Approach.

That the sales approach to the theatre
mnst be tactful and net clumsy: that It
shoult not be indertaken on the =spur of the
maoment but carefully engineered with a mll
Enowledge of all the details of the sales
reslstance that normally wiil he enconntered,
should be sufficlently plain from the fore-
going.  Concrete suppestions will follow.

Theatre Problems Are Interlocked

It will he seen from the ahove that many
of the problems a radio technician may ex-
pect to encounter in seeking theatre butxiness
Interlock with eaeh other: therefore it was
thought well to preface a detailed discussion
of ench with thizs genernl outline, When
the subjects deseribed above are taken singly

in greater detail, referemce to tbis outline |
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Get . .

FREE

service

BULLETINS!

Keep up-to-date on new facts
and methods discovered every
month by other service men.

»

*Svlvania News” brings all the
latest news of radio sets and serv-
icing.  In every issue, there’s a
full page of useful servicing tips
from other men in vour business.
FFill in and mail the coupon and
youw'll get this valuable service
FREE each month. No obliga-
tion . . it’s a complimentary serv-
ice offered by the makers of
Sylvania Tubes.

And here’s a chance to cash in on

your expericice, too! Send in
vour own servicing tips. For
every one that’s printed in “Syl-
vania News,” you get a free Syi-
vania Tube (any tyvpe you select
up to $3.00 in value!)

THE SET-TESTED RADIO TUBE

A PRODUCT OF HYGRADE
SYLVANIA CORPORATION

WE 00 QU PaRT

MAIL COUPON TODAY!

I R N R N N N N § BN ]

Hygrade Sylvania Corp. A-4

Emporium, Pa.

Dear Sirs:

Please put my name on the mailing

list for your free radio bulletin,
“Sylvania News.”

Name .. -
Address ... .

City weivennn .....State

[ETIST TP

(e Y T T I N Y N P R N T
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- BARGAINS!

Ynu can‘t get along without this great

Radia Bargaln Book' More than 10,000
Ltsins ate lisled! \mlhllu: amid everything
thet vou wilglt socr 1. here SICTE,
[ 1154 ®I1*1 \l\l lt‘ REFLAUCEMENT
TEARTE. KRITS, ols Fosry latesl  derehots
il Fvery athii at  lowest  wholesala
prices
Nui ter wligt you want we have 1t. We
Tre 1l Longest  slack repdserinriit pagte 1
the weall penlavesnmt  Jorts e every K )
vidlo -m' Save time¢ and money by lringlng
yur  regabrsusnts 1 WIOLERSTLE  RAHEO
wlien llI

POMITANY first !
S

st
H vou're I.-|-zu| b oim Shawt Wase, he sure lu
get Vhis geept valalme, 1 s e Iz af lare
;..Im in Sels. C»nver!ers Coils and Equipment,
I ther sl av NATION AL, 1AM
\l.\Hl'Il \||

1 \I AVETEE t m
i Vhlg 132 vear 1
HO1 w l lt\nln lll"l.l’\lllLlT\-—\\hcl‘e
your satlslactian 1s puars

NO CONNECTION WHATSDEVER WITH
ANY OTHER COMPANYI

Wholesale Radio Service Coln
100 Sixth Avenue . NewYork,N.X.

H Dept, C-113 4
9 Rush your Big New Catalog to me at once. 1
[} §
] 3K ocooooooomoonano ]
] |
P A Iress :

CiY e ]

Truly Remarkable Reception

W ihe DUMONT Aerial

and Static Eliminator!

Tllustration
shows elim
nator wWhih
leads and
plug  attach-
ehits,

Here at last is a device made 10 eliminate com-
pletely man-made static, the type of noises that so
often causes discomfort to radio listeners. Quickly
it reduces it to a minimum, disturbances caused by
electrical appluances and aerials of all descriptions,
and brings in reception with clear, and excellent
results, Can be connected in five minules. Elimi-
nates all roof aerials.

Service Men and Dealers add this money-making
radio device to your line—install the Dumont
Eliminator in every home where you call to service
the set. A lifetime of service is guaranteed for
every Dumnont Eliminator.

Clip Coupon and Mail

DUMONT ELECTRIC COMPANY, ine, RC

453 Broome Strcet, New York, N. Y, {
Enetosed yan will find cliek o waney order tor the {
ot of  $LK5 (Hepolar List I'rice 0

5000, fo
whiech semd e, prep one Bumem Statle Ellmina. l
1ar, whth conndere uperatling  instruetions.

Nume
Addiess
L 1

———————y

Read the announcement on page 293
about the new OFFICIAL AUTO-
RADIO SERVICE MANUAL. This
is the greatest book of the year for
Radio Service Men.
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<honld indicate how cach of them rclates to
the others, and so make for more thovengh
nnderstanding.  But before any of them can
be taken up fully §t will alse be necessary
fur the reader to have some coneeption of
that extraordinary nature of show business,
whirh underlies them atl,

Just ax nn one of the above subjeets can
e made elear without sowe refercnce to one
ar more of the others, so none of them, not
even the techuical napure of (e apparvats,
can adlequately e grasped withont constant
eferenee to the mun=nal  problems of  the
theatre industry,  The special mature of that

industry  ix deseribed  below.  and - shaulld
alirans e remembersd  throngh  everyrhing
that  follews, The  high  prices paid by
theatres  for  projection  room supplies il
Labor, the pryeholozy of the theatve manager

aml many other pecilis

as n husiness g

tirs (the radio reader will finl mentioued i
the articles to follow, and will encounter in
e contact  with s loeal  theatres,

are all explained by the fact that the damunac-
hasiness ix deastically differeat frum
waer ather husiness whnlcoerer,

The bhuleher. haker
sell rangible, conerene
he cavried away, that ean In
ured.  examined,  The  heatre's b
ecarey  nothing away from itz doors, unless
they envey it in 1heir heads.  The theatve
dovs not sell even its seats, It vents thew
for the time being: time s what it
and what it gives i veturn for the money
it takes §x o moad—n very alifienlt thing
for the customer to wWeigh, measnve or
amdne.  How ean the enstomer ever tell th
he ix petting his money's worth?  Ra many
little things prevent him from getting it

A man may easily by b= admissjion and
enter the theatre in g state of aimd that
prevents him from enjoying the show,  The

i nf

aml radie dealer all
merehandise, that can
weighed,
custom

sells,

stite of mind in which a4 man enters a radio
stare doesn't matter guite o muoche  If he
buyx n tnbe, ot lenst he comes ong with the
tube, Bt if he buys theatre entertainment
while e B ju the w mood ta enjox it
e comes ot with nothing and helils
srmddgge against (he theatre,  Thevefore the
manazer, unlike most ather bosiness  men,

mu=t cajole Lis enstomers hefare they hecone
Wi enstome must dress np his frout with
lehts, and attvactive pieinres, put uniforms
o hix eashier and deorman, decorate  his

vestibule ealled the lobby, aud do many other
things not thought of by other business aen,

Onee the enstomer is inside ne small an-
novanee may he permitied,  In o the wealthive
theatres, the Hzhting, the carpets, the =
the drinking fountains, the rest rooms,
very tone of voiee of the nshers, are given
the winutest  attention- ahons=amds of  dol-
s aee spent o on what . to one not in
the business. ta he the mevest trilles, The
theatre ix in hosiness to ke moeney, nok
tao (hveow it away, lat even a small annoy-
anee may npset the patron’s enjoyuent of
that  intangibde, umneasnrable  thing  called
entertainment, for which he has pabl his
maney, aml then he is Jess likely to come
| IHY] A lnrge proportion of moevie patrons
are women, and the ladies, as everyone kKhows,
are sometimes very fussy nbant very small
trines, and Dadly npset by them,

The moral of the above ix that: a slizht
ditortion in the saund isoa evive @ a distrael
fne uolse in the sound is o sitey ed inte
vapliog  of the xbow i Dish  tecuson! A
theatre will o to wreat lensths, and spend
Tnrce sums, to aveld any af those things,

I'hat fact will he clearer when it is realized
that theatre basiness, like the bakers and
unlike the vadio man’s, i esscotially repeat
buginess——the vital prablem is “toowake them
come haekS  Bat, difering from the bake-
shop. the theatre does nol pukvey 8 necessit
The problem of the baker is to insure t
Nix enstomers will return to bim.e instead of
voing ta some ather bakery, The problem
of the theatre industry is to make customers
come to the theatre at atl.  This is one of
the reasons why. in theatre eode a distract-
jng noise in the sonnd is a sin. and interrup-
tion in the show unpardenable. 1t iz alse
one of the reasons why advertising is of the
mast vital fmpoertamee 1o ghow Insiness, and
why you will timd the nmnager, when yon
zo te see hiw, mueh more interestal in the

(ll»:
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* Revelation
'~ Short Waves -

‘¢ Cooking By
Short Waves"

Complete Details in the November
issue of SHORT WAVE CRAFT

FOR 25¢ A COPY

.,

THE RADIO EXPERIMENTER'S MAGAZINE

o R

SEAS R

(Cooking with ShortWaves

See Page I94

At All 4.Color Cover
Large 97x12” in Size
Newsstands Over 220 1lustrations

Increasing each dav are lhe nmber of ex
< In the  ShorWae tu lewlumm n

I{ AlIDLY
[0 uglng 19 lhla branch of radio thowsamls of

LT ,wkc: Saperienier the eariy

I‘l{ gain In ¢ the o 't ts 0 bring abont

qun., new  fmentions Rea i SIURT  WAVE

CIEALTP. the Experimenter’s Mawaxlne. 1 roean bailld

1" 1 Short-Wave Sets, bath o reoanld recehe

- I WAVE VCRAFT - 4 short-wave
" zlne—thie Kind you have wishel T so long

Feature Articles in the November Issue

Cooking With Short Waves.

The Short Wave Scouts—handsome trophy
cup given monthly—by Hugo Gernsback.

Ham and Yeggs, by W. H. Fraser—Short-
Wave Fiction.

Adding Phone To The Amateur Transmit.
ter—With full details and diagrams, by
Leonard Victor, W2DHN.

World's Tiniest Radio Tube.

A 4.Tube "5 and 10” Meter

with  Optional Super Regeneration!
George Shuart, W2AMN.

The Best Short Wave Station List in Each
Issue.

SPECIAL OFFER COUPON

SHORT WAVE CRAFT RC-11
98 Park Place. New York. N. Y.
GET ACQUAINTED OFFER

Receiver—

By

[ 1 A per \our Speelal Offer, ! nnr- e £1 00 Canala
foreld K1 fur which ent S ription
SHORT WAVE CRAFT tor ® 1 (1 one r-un.-l
t A resular wate for a veur®s ois £U LY
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for which 1 endlose 15e (17, =0 Nty L bted
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7/gerators.

In your community there are
dozens of electric refrigerators
to be serviced. Many need im-
mediate repairs which can be made
quickly, with little expense—and which
vou can repair with the aid of this au
thoritative Refrigeration Serviee Man
ual. Make many extra dollars, together
with uther repair work. Electric refrig-
eration scrvicing 15 a well-paying busi-
ness—start in your spare time—before
long vou will devote full time to it. One
or twa jobs pays the small cost of the
OFFICIAL REFRIGERATION SERV-
ICE MANUAL,

96 Pages of New Data
Have Been Added to the
OFFICIAL REFRIGERATION
SERVICE MANUAL

To bring this useful service manual right
up-to-date, Mr. L, K, Wright, the editor of
the OFFICIAL REFRIGERATION SERV-
JCE MANUAL, has added & wealth of ma-
terial on new electric refrigerators, and
older models as well, As usual every Te-
frigerator has heen aceurately described
from the viewpoint of servicing-—diagrams
to illustrate the essential parts, so simpli-
fied that repairs can easily be made, The
adiition of these new puges will not in-
crease the cost of the book to those who
order their copy now.

Here Are Some of The Important Chapters:

Inteluction to the Refrigeration Servleing Business

Hltory of Refriceralion

Fundamentals of Refrigeralion

Deseription of A1l Known Types of Kefrlgeration

Midar

Trouhle Shooting

tiitt Paris. Valves and Automatic Equipment

AMakes and fpecifications of Unils

Mamnfacturers of Calidpil

Refrigerants o Aitobnal i
Wther Imporiant Chapiers

Eaqulpment

and Many

Over 1,200 Diagrams
450 Pages
Flexible Looseleat Binder
Complete Service Data

Mail Coupon Today!

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

1 erclase herewith tay remitlance Yor £330 |
stamps or Monev Ornder aceepled) for sl you
are to scnd me, postage prepaid, one by of the
OFFICIAL, REFRIGERATION SERVIUE MAaN

1'AL. together with the extra 86 pages of new ma-
terial at no extra cost.

SERVICE ELECTRIC /

Nume

Address

[B184 . ERiate
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coloved pictures he eapects to dress his lohby
witlt for the next show than in anything you
can say about saving him money in the pro-
jeetion raom. It is alsa the reaxon why you
lave a very good  chance to sell him an
amplilier and londspeaker to use outside his
front doeor for advertising purpe

High Treason—and Worse!

Theatve peaple <ay: “The show
on” —amd they mean it,  The show
ol ot execllent peason is o that 30 it doesn’t
the andienee asks for its money back,  Now,
this is more expensive in show husiness than
in any other, Decause—if a dissatislivd cns-
toner brings back o raddio receiver, and nsh:
for his motiey, the tadio store Joses a sale:

mist yo
st Co

that's had enongh, but at least it gets the
recoiver back, and can sell it some other
time,  But when the theatre gives refimds

to its patrons becanse the show las gtoppeed,
it wots nathing back, for the theatre does hot
sell seats, It ~thime” anld rents the scats for
the fime involved in ome show, ‘TI'he next
show s a pew show, with new seats, or
rather new time, to be sold,  Tiwe js the
theatre's stock in trade, and it cannot e
taken back when the customer given his
money ek the thealre that has to refund
aduissions is in precisely the cotdition of
a rdio stare that had o refmd the price
of a defeetive radio receiver—if the enstomer
Lept hoth the radio and his money, 1t
s dost part of its stock in trmde without

ix

any retrn. CTherefore —the show MUST go
e, Amd whatever money must be spent in

the projection roonr to see that iU goes ong
must he spent—if tbes coxt 30 apicee. that's
Just too bad g it's @ dof chcaper to keep spures
thau ta have o briakdowu,

1n these recent ycars of depression not all
theatres have done ax much ax they usually
do to avoid sHght distractions 10 the patron
not all of them have done as much as they
usaitlly do e insure amainst interraption of
the eutertajmment : but the ahove deseribes
the normal condition of theatre operation in
the United Spates, and a condition that has
been fairly well app
hardest times,  The ¢hlef difference the de-
pression bas unde i that formerly the man-
wier was so fnterested I his advertising that
he ardered what he was told was the hest
for his projection  room, and  didn't care
wreatly if it cost a bit too wucli, Now he has

formed  the hablt of being  extraordinarily
keen to save any  slight operiating cost he
can--hut not at the expense of patron annoye.

ance or—above all—of a stop in his show.

o
CARBON MICROPHONES

(Continncd from page 2870
ment determining optimum sgeeteh, ent and
try i the best method,

Phe earbon cups, Hoapd T oare tilled Falf
Full of carbon grains, the grade dependent on
the use to which it is to be put. Numnber o
ix recommended for hard sage Y Ny ds
usedt for general work and is scl 4l in most
fnstavees ; Noo HHE 1s best for exstremely high
quality veproduction,  The latter packs quite
caxily and has a slightly Bigher bae
noise s and is  siitable for use  where
microphone  i8  tharonghly
Imtip= and vibrarjon,

icure 2 shows the procedure in filling the
bButton cups=. A tlar Dieee of glass ix held
vertically, seross the front of the Imtton aml
the tcon tapped lightly to sertle the ear-
honit,  The amonnt of grains can be viewet
and the same amonnt gt in each one.  1f
the pressiore of the btron felts an the ddia-
pheagm is equal, the buttons will e balanced,
clectrically.

The (aomping plate (17, in Fig, 11 is spaced
from one to two thonsandths of an inch from
the diapheagm,  1f several geains of carbon
or dust are permitted to remain on thix, it i
olbwvious that they will touch the diaphragm
Al damp the movement.  The damping plate

the
protected from

shoull he  cleaned immedintely  lefore  as-
kembling.,
The hattons ave replaced and the miere-

phone i again veady for an oversenthusinstic
potitical speaker, an excited orchestra leader
or a houneing sound truck to start it on its
downward path.
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iximated even in these |

SERVIGE PROFITS

ASSURED

WITH THE

RCA RADIOTRON

'CUNNINGHAM RADIO TUBE
SERVICESYSTEM

THE RahiO sSHOP
asn emary

o
e ora
| . SarTe ara s
—
prr—
e -
1 - M
Compran
s — — =
= e
S
‘ e e s
b

SERVICE ORDER FORM
{Stm!lar Form {for Cunningham)

[ ]
The Service Order Form is one of
the most popular features of the
RCA Radiotron - Cunningham Ser-
vice System, comprising also a
Prospect, Sales and Service Record
Form, Service Billhead. Not-at-Home
Card, Service Post Cards, Service
Advertising Mats and numerous
other profit-building items.

[ ]

Thousands of dealers and service
men are making money on service,
right this minute, with the aid of
the Service Order Form.

L
This form offers the service man a
simple, complete, accurate miethod
of making charges and recording
service work done.

[}
Its very completeness stimulates the
service man to do a thorough job.
Space for “complaint™ is a time
saver becanse as many facls as
possible are ascertained in advance.

®
Complete customer information is
compressed into one line with the
use of symbols.

50 iriplicate sets to a pad. Radio-
tron Item No. 319, Cunningham
Form No. 1180. Price, imprinted,
with six sheets of carbon paper,
3 pads for 81.25.

FROMOTION DEIMT. R. C.
RCA, Cnmden, N. Jo:

I enclose $1.25 (cash)
order). Send me 1 sel
Forms (3 pads).

D Dealer
D Service Man

(check)

RCA Radiotron
D Cunningham

11130 100 080 B00D00 0 AD0000aa0a0000aaa 000G00
Street.veceererecainrnccnenrae eeeeeeas
L of LT ... Btate.........

{money
of Service Order
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“Best for Fvery Test”
New Model 401
MULTITESTER

A Leader in Design—A Champion in
Performance—A Winner in Price!
PRICE ONLY

15-00

‘ Knock-Down
|

—

KIT
{less batteries)
Complete with
Instructions
Net to Dealers
l’ and Servicemen

B = . List $27.50
The MULTITESTER leads heran<e 11 whll never hee
o oheolete, It excells In Performance hecanse b
funetions  mare « quicker ad better than
ather testere, ertieless, the prive ls tower than
that of crdinary testers,
This hlgh-quallty Instrument inelides a Triple Range
Oliislasier, ly 2 Ion ob

contalngd; e Vol
Wr volt; u
Inlls,
lector Switeh lnstantly eonneers to
ed edreult and range, @t the sane time dls-
£ the meler trom  all other circults amd
Thiz safety feairre preseats slwort clregits

=

pr, A= 13 il
Triple Range Milli-

Tanges, t
amt binn-anrs, The meter ecmployed is a 3% "™

1FArsomal 1ype moving eofl instrument,  Necuraey
within 2 pervent. A tapered eompensatir  gives
smooth zere adjustwient on all elimmcter ranges.

The Maltltester 1= mounted in an atiraetive, n-
pact, (rystalline fnish case—53 "xn 3, "x3".  Punel
is elearly etched. .\ t of high-grade tesl prods
will - deta hable  alllator  spring  clamps  Inelnled
il Multimeter,

Asseamled, wired aud resdy to use $2O net to deal-

ers gad servicemen,  List  $37.50.

THE “DEPENDABLE" TUBE TESTER
NEW MODEL 303A
Will Always Be Up-to.Date
Cerfainly j1 e every new tube—inore than 190
different types< are tndleated on the panel. Fur-
Ihermore, i1 provides for testing 50 more new
type tubes. Terperually w . It has many
otler  fealures.  t'ses high DEarsahval
Lwing ooll me
rately  anl s

b S all tubes more aeeu-
itleally,  Only  two  seleclor
switehes 1o adinsl.  Has shon  tester. mouliled
sochety fni ng large and swmall Z-prong sock-
cte, pilot light Indlcator, gas test. second plate
for all rectlfiers, line voltage wibuslment. beauti.
fully  etchedl panel, 1legin  compact goodlooking
featherette carrylng case.

$18.75 et todealers and servicemen—List §35
Alse pvailable in Knock-Oown Kit Form Com-

plete with Instructions $14.78§

Send for free duta sheets on complcte line of tes)
equlpment,

RADIO CITY PRODUCTS CO.
48 West Broadway Dept. RC  New York, N. Y.

SOLVED !?

For those Amateurs or Short
Wave Fans uwlw couldn’t afl-
fordd a real commerclal SOW,
Revedver, Postal 1s now uffer-
ing the  International  Pre-
fessional. A powerful and
weleetive, Jahmatory bullt 9
tube A, Fhart wave siper-
heterody ne. It employs  a
tuned  R.F.  slage,  Instan-
taneous  bamd  spread. new
drawer type -0ila, awdlo €W, gee,. eleciton coupled ose.,

S watt eutput and ather profussional teatuies,  Depend-
able world wlile receptlon, KIt or Iulnna‘mr) 8
wired.  Des tibed in November Radlo News Ll

and Uclober Short Wave Crafi. .
Write immediately for diagram description N
and special offer to Radio Craft Readers. & o

135K LIBERTY ST.
POSTAL RADIO nNew vork, N.Y

TAUREX Meter Rectifier

Converts gny D.C. Mlllammeter Into a Sensitlve
At Mcier MADE FOR METERS—xlze 1, In. hy
% n FULLY GUARANTEED,

Can be used in Net Testers, Analyzers and fur
many other purposes. Nee article on U'niversal
Analyzer 1 Oct. issue of Radlo-Craft. TAUREX
nfill be <hipped pasipald promptly upon recelin wf
$3 (check of umney-orderi—or ofder C.0 1. anil
pay postman.  Furnbshied UComplete with Diagrams
il 3 wtruction:

The Tausslg MASTERDIAL—installed on your 0 to
P bt Miibanmeter enaliles you 1o read Sixteen
AL and Do voltage, Reslstanee and Capaclty

t
Ranges,  Price S'J.T.'-awslmhl.
Leo Taussig, 3245 37th St., Long Island City, N.Y,
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MAKING CHOKES, ETC.

(Cantinuecd from page 281)
the layer and continue 1he winding operation,

Tapping the Transformer

It is muel easier in taking taps off the
windings to take 1hem off gt the ourside turn
tenthier than to bring them from within gl
winding e, amd by juzeling the munber of lay-
ersoad the tnens per layer this can isoally
be accomplished, it the number of taps necded
is not toe eprear, Mhis will, of conese. have
to he plantned ont betore the construction he-
gins,  If it s ford necessary to bring win
lips within the coil, great re should  he
taken not to weaken the insulation.  “I'he
turn o be tapped should bhe prelled np slightly
und a strip of empite cloth placed ander the
spot where the lead is to he soldered o, e
lead running out of the coil shoubl bhe ju-
sulated with cambrie tnbing and have strips
of empire cloth on each side. When the pri-
mary winding s heen completed, bind the
last turn in mwoch the <ime bamuer as e
fore s use a lonzer picee of fape for doabling
ek, aml o strip of adhesive to hold 1t in
Plave amtil the secondary binds §t,  Place
ane or two  layers of empire eloth arennd
the winding and fasten it by a swmall strip
of tape aromud cach side. b0 a0 statiec shield
I= desived it ean be made of @ very (hin sheet
of copper ahont Yejin. wider than the wind-
Ihe ahd cut to a Jdength such that it lacks
approximately  4ein, of woing elear avound
the primary. This can be held in place white
one or two layers of etipive cloth are wreapped
over it and fened i pluee with ax Jittle
tape as necessary,  Bveryihing is now in
readiness  to start winding  1he secondary
which is constructed (he =ame as the primnry,

When the winding is finished  and bonml
comphtely, weap 1o entire coil wish cotton
tape. the wrapping being done perpendicular
to the wire,  The coil is then fimmersed T a
Lot mixtnre of beeswax and resin and slowly
boiledt for difteen minntes.  he coil is
cempletely  wrapped,  this time  with
friction or empire tape. Build the ¢ up
ax shown in I° 1. 0df stampead lamingtions
of this type are nsedr and  slip picees ar
puraffined cardhoard between the coil and the
eares The coil can be tightened onto the core
by carefully  driving YOry  mErrow wedges,
from eneh side of the ransfarmer, betwoen
the core and the cardbonrd,  “I'he core shonld
b cery tighttn clamped 1o prevent excessive
vibration : angle irous or bolts are suftable
for this purpose,

Mounting the Transformer

One of the casiest amnd most effective moth.
ods for wmonnting such g nnit is to pliee
in a can ximilar to the type shown in Fig, v,

Aler the transformer is piced I the ean,
e can shonld be fitled with haot axphaltum
or resing compoind to seal the unit. The fol-
lowing table. 1) of average design Metors,
sives the desirable setaup for use in building
onlinary transformers af conservative rating.
although the values ean he viried up te ten
per cent, and still be within working Hmirs.
It is advisable 19 use single-corton, cnameled
wire for this class of work ax it las high
insnlating gualilties wand cannot be damaged
as easily as plin enameled or plain doulle-
cofton-covered wire,

TARLE I 1Average Deslgn Factors)

Ratlng Care, Rq. in. Wire %1ze Turns Turns/Volt
Watis X-Sectlon Pri. el 'rl. ar Ser,
htl] 2.0 S, In, a8 200 455

7o 22 b 21 425
100 24 4 20 wno
150 dhy & @ 18 S0
20 B 16 265
s00 4.0 v 0 14 245
1040 4.4 8 @ 3 )
Hu0 BRI 11 )
SO0 Lo e 10 120

1000 Tap ¢« 0 110

Althongh different  transformers  will  re-
quire slightly varying methads of construe-
tion. by exerting care and dixeretion, highly
sotixfactory transformers will result,

I'The next article will cover ALK rans-
formers.)
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A Symbol

THE Yule log—symbol of Christ-
mas through the ages. On the
great holiday the lord of the manor
threw wide the doors, and misery
and squalor were forgotten in the
cheer of the boar’s head and was-
sail.

Customs change, but the Christmas
spirit is ageless. Today millions ex-
press it by the purchase of Christ-
mas Seals—the penny stickers that
fight tuberculosis—still the greatest
public health problem. Your pennies
will help.

i m e
| RED CROSS = |

OM0LOG,

THE MAGAZINE OF SEX SCIENCE
SEXOLOGY, foremost educational sex magazine, 1s
aritten In simple language and can b read by
every member of the family It Is instructlve, en
tigltisdng—nst & rlsque hook—contalns no jargon
Devited ta Sclence of llealth Hygiene

Colalns ¥5 important articles on Nex Nclerwe, 68
twes, with atfractlve two-color cover, Here are
few of the more lmportant artleles: Pregnant men !
Sex Stapsation; Clreumeislon of \Women: Men Who
Suckle Infants; Church and Nexmal Fdaiitlon? Men
Airiatlon In Monkeys; the IHrth of Stone Itabies:
Nex Urlmes; A Roy or a GIrl?; Newuml Felection ;
Cotitrol of  Synhille; Nexual Deficlencies; Impotency
in Young Men: White Man Turns Negro, ete,

Get a copy of SEXOLOGY on any newsstand, of,
If your dealer cannot supply you, send 25¢ in stamps
for a coy of 1lie cureent lsiue
SEXOLOGY 25R West Broadway New York. N. Y.

Read the announcement on page 260
about the new 1934 OFFICIAL RADIO
SERVICE MANUAL. This is the great-
;:t book of the year for Radio Service

en,

NOVEMBER,
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A 26-W. "INTER-
LOCKING" P.A. SYSTEM

(Continved from payc 283)

the speaker field. ‘Therefore, it is recommended
that the separate external speaker field exciter.
shown in Fig, 1. he employed.

This unit ax shown at 1} in Fig. 8 is com
po=ed of a heavy-duty pewer transformer.
118 arranged in o full-wave rectifving cii
cuit emplay tyvpre N3Omercury vapor reeti-
fier V10 (which produces sutlicient enrrent to
tully energize fwo GO00 ohm field coils), ta-
gether with a 15 hy., 200 olm, 120 ma. choke
ecoil, Chl10, and un 8 .. H00 V. dry electro-
Ivtic condenser, U231, The latter twe units
remove all audible filter ripple from the
rpenker tields,  Flush-mount female recepta-
cles RCB and RC4  pravide for canvenient
connection of the twa speaker fields 1o the
exeiter,

Ity using this special tield exeiter the versa-
tility of the sys1em is vastly inereased. It
provilles for the uv=e of an additioual speaker
at any future time (if the initial purchaxe
includes  enly  ane)  withaut  making  any
chnnges, and also ximplities the inst
of elther one or 1wo speakers at any «
from the amplitier, singe only the voice-coil
connections need he run from the amplifier
to the speaker, while the 110 V. A.C. con-
nections for the exciter may he taken from
any AC, outlet adjacent to the speaker.

{The manner in which the acceszories are
cunnected 1o one another is illnstrated in the
ock diagram, Fig, 9.)

1t should bhe borne in mind that oune of
these exeiters is required for every two xpeik-
crs: thus, {f feur or eight dynamic speakers
are einploved, then two or four exciters re-
epectively, must he used. IFigure 1 shows
liow botls the speaker exciter and phono. turn-
table power snpply are temporarily mounted
it the cover of the speaker case. Both units
are readily demountible for use at remote
points,

In conclusion, the writer expresses the hoy
mat this unique and highly versatile I".A
Svstem will e the means wherehy radio
dealers and Service Men will considerubly in-
erease their incomes, cither by entering, or by
branching into the highly protitable “indus
try” of renting or selling [MA. amplitiers.
I'he author will he pleased to answer any
queries that Iapio-Cwkarr rewders may ad-
dress to his attention.

List of Parts

Input mixer contrel box

Oue  Rewington  double-button microphone
vranxformer, type 1630, 'I'1 ¢

(ne Remington phono. pickup  transformer,
tvpe B6370. T2

Two Electrad rheostats, 400 ohms, 112, B2

1"'wo Eleetrad modilied U type attenuaturs,
05-mee. W, K4

Two D.IMILT. togrle switches, 8w, 1, Sw 2

One ST, togele switeh, Sw, &0

One S.1000T) togele switeh, Nw,

One Hemingion tone contral, U

One Readrite millirmineter, -2% ma., MZ:

One %-way poinrized plug and ontlet, 1'¥E,
Plteg

One Coast-1o-Coast drilled  chassis:  Misc.
hardware assorriment.

Phono. Moter Power Supply

One ltemington power (ransformer, type 15670,
[ e

One eleetrolvtic eondenser, 2,000 mf,, C27:

Two copper-oxide rectifiers, type NE-1¢, RITL,
RE2 g

Two tHush-mount female recentaecles, RCi
RCI:

One S8 “on-off”" switch, Sw. L

One fuse, A, FI;

One Coaszt-to-Const  drilled  ehassis;  Mise.
hardware assortment,

Speaker Field Coil Exciter

Onln Remington power transformer, tepe 1670,
v

One Remington filter choke, type 12670, Chlo

One 8 mf. electralvtic comdenszer, 2

Two female flush-mount receptacles, RCD
RC4:

One 20 ohm C.T. resistor, R20:

One S.P.E/T, touvle switeh, Sw. 6

One fuse, 2 A, T3;

One Coast-to-Coast drilled chaselsa; Minc.
hardware assortment.
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A Tip for SERVICE MEN

HE name “ELECTRAD” on a replacement Resistor, Volume Control or

Amplifier has always meant the HIGHEST QUALITY at the LOWEST
POSSIBLE PRICE. ELECTRAD products were the best obtainable when radio
was young, and they are the best today—the result of pioneering and
specialization.

Ten
Watts

OF Plain and switch covers in-

RESISTOR PERFECTION | it

snap one out and the other in,
Here ix wire-wounl, vitregus-enameled ten The Handlesf
watter that ie compact, beautifnlly made. long.

lived aml remains constant in resistance valne. VOLUME CONTROL

The price is so low therc.is no longer any ex-

cuse for msing non-wire-wound resistors of low Without disturhing coutrol connec-
wattage, when you can have the extra safet tions, ELECTRAD Keplacement Vol.
factor without extra cost. wme’ Contrels may hLe converted to
The electrical industry has recognized vitreous the power.switch type merely by re-
enameling as the finest type of insulation for moving the stamdard end-cover and
more than fifty years. snapping the switch assembly in its
Monel Mctal contact bands and lugs resist oxi- place.

dation and eliminate expansien strains. Egntpped Loug, ALUMINUDM shafts are easily
also with pigtails. cnt te desired length. Just five types
Same type made in three sizes, three vatings aid required to service 799 standard

67 values. model receivers,

IVrite Dept. RC-11 for

FREE GENERAL CAT .

1.OG and VEST-FOCKET

I'OLUME CONTROL
GUIDE

VEST-POCKET
éﬁgb ) VOLUME

o,
W / CONTROL

GUIDE 173 Varick 8t. New York. NY.

FREE :{f' Werite for FREE Copy ELE

% 2

The Source of Supply

FOR

AMPLIFYING EQUIPMENT

Ly Here vou can get eversthing from the small Portable
1 “ﬁ Public Address outlits to large Rack and ’anet combina-
: tions for theatres. amditoriums and schools. ALl types.
\ | § sizes and prices of units for indoor and outdoor fxed or
\ movable installations—many of them carried regularly in
W el stock ready for immediate delivery.
-

Mixing DPanels, Transformers, Looster Devices, C
tralized control assemblies. Radio and Phonagraph,
Grid  Audie. Pentole Amplifiers and special  eguipmen

. muilt to order. Rack of every unit in this wide, we

WANT IT? Lalanced line is the Webster laloratory and the Webster

Complete 1Vebster guarantee. \Webster eguipment and  statements are de-
cataloy showing latest ndable.

ivpes of amplificrs and
other Sound cquipment,
sent on request.

THE WEBSTER COMPANY

Inquiries and reguests for quotations invited.

CHICAGO, ILLINOIS

BACK ISSUES OF RADIO-CRAFT

which you might need to complete your files, can still be had at the price of 25¢ per copy.
Send us your requirements, together with your remittance in check or money order.
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owll pind thiz The
REATEST VALUE IN MIKES

The BRUNQ SUPERIOR
VELOCITY MIKE ¢s *s0 su-

perior fto the average micro-
phosne used by amatenrs that
there 18 1o comparison,” says
a wellknown  radio  expert.
Excellent for public address
ot studio,  Rapidly replacing
carhon mikes, Vaices come
thra  life.dike Savs  Mis.
sissippi,  not - “Mithejoyippi .
Respanse 30 to 14,000 cvcles,
List Price (Kit) $10,00

BETTER RECEPTION =4/
WITH THE AMPERITE 7

The ouly automatic roltage regula-
tor.  Keeps set at the required volt-
age. Prevents averloading and un-
timely burnouts, =

BHOAD WAY

HEW TaRR

FINAL BIG CLOSEOUT OF
JEWELL TUBE CHECKERS

Jewell 538 tubas
seller.  This Is ths
one that evers
dealer wants.  Nirs
you can afford .
buy two oT mofe at
thiz speclal price
Onty 25 left, Each
sot  furnished with
the Na-Ald
XYL single

adapter. Qur
price
52975
243 1124 33 42 87 81
2M3 120 14 44 38 2
SAS 22 35 45 59 83
5 24A 34 495 TLA 84
19 4 a7 47 ] &
0la n 1R 49 T Xy
i 30 39 50 ™ UNIe
10 3l in 55 80
wni2 dg2 E 5%

MMIL ORDERS
FILLED SAME
DAY, C . D Or-
deTs must be accoin-
panied by 109 de-
posit. Include poslage.,

45D Vesey Street
Worma NEW YORK, N. Y

N. Y. Headnuarters for Transmitting .\IIII;II"‘I!.HI

) HIGH-FREQUENCY LOUD
SPEAKER

preclslon-built dynamie
ifiit emer awlie band from
3000 tn 12,000 ¢ycles, Npeciatly
jeslgned horn Included with unlt,
terfect for wlde-range reproduc-
t n he used with large horn
v ocone speakers and filter lsted

T List $25.00

speclal high and low-
pass filter with coup-
ilng transfanner.  for
implller output.  Cast
aluminum case and
coupling transformer,

List $25.00

Write Dept.
RC-11 for Data

RACON ELECTRIC CO., Inc.

52 East 19th Sireet, New York, N, Y,

SUPER TESTING KIT!
-

WITH PENCIL TYPE HANDLES

and interchanhgeable Tip Fnd
Kl complete wilh 2 I'lug-In-
Proogs, 2 Mlligator Clips, 2
Needle Troint t*hone Tips, and
4 spade Lugs, Long, Thin
I'encll-Type hamdites for easy
testing in tight places. ldeal
for testing Long and Short.
wave Sets, Colls, Condensers,
Fte. Complete kit Introdye.
tory Price Now $1,00 Prepaid.
American Radio Hardware Co.

137 Grand Street

New York N. Y.
Write for Free Pazia Catalog

i lelent,
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CAR-RADIO NOISE

(Continued from page 288)

internal pickup, hattery lead, remote control
lead, ete, This should be minimized before
anything is done about conmecting or loeating
the antenna, Shuut one of the “spare”™ con.
densers from the Key side of the jgnition ceil
to ground, Likewise try a conneetion from
the gas indicator side; also, the hattery slde
of the coil, if it ix & three-contact coil. Do
not try to connect a condenser from the mid-
point of the coil to grannd beepuse, besides
getting a nasty “shot in the arm,” you will
kIl the motor,” since high-tension current
goes  1hrough a small condenser like sand
threough a sieve, and a punciure is liable to
happen to the low-pressire condensers nsed
for the purpose.  DBypassing one or more of
the points mentioned should bring the noise
down decidedly,

If the ignition e¢oil is mounted under the
dash-board, on the set side of the bulkhead, it
iz Dhest not to waste time but to remove the
coil and place it in the motor compartient.
as neitr to the distributor s possible, 1t
sometimes happens when the switch is an ine
tegral part of the eoil, 1hiat when the coil s
removed it will be necessary to obtain a sepa-
rite switeh and put it on the dash . then,
Iock the original Key in the coil and solder it
in place in the locked poesition, Bring the
leads from the new Key to the coil by using

| erdinary. heavy-duiy twisted Lanp cord, frst
sheathing it in copper shicldaing,

Connect up the coil, close the hood and,
using g coil of tifteen or twenty feet of in-
sulated wire connected to the antenna lead

ad thrown on the groumd outside the ear,
tune in a station and tote the noise pevel
with the maotor runhing. Unless  the car

is a DBuick or a similar cne which has every.
thing practically inside the moter block, it ts
to be expected that noise will he heard, but it
should be decreased to some extent,

“Trimming the Rotor”

The next procedure i{s “trimming the ro-
tor” of the distributor. Itemove the cap on
the distributor head and take out the -rotor
(that little gadget which oes “round and
round and actually disteibutes the “kick™).
Lightly dress down the running-edpe with a
file to remove the corrosion from the tiring
side, and then ecarefuliy build it up with hard
selder as shown in Fig. 118 so that it makes
an actal wiping contact with the spark plug
polnt contaects.  Some cars use a rotor which
makes an actual wiping contact by means of
a spring stdere  In (his case simply dress up
the cap contaets aud roter with very floe
emery cloth or, preferably samndpaper, until
shiny.

In the case of tixing the rotor. it need not
be stated to use extreme care, hecanse if a

| slight amount too muclt solder or a sloppy

job of suldering is dJdone on the point there
is a very great chance of the distributor cap
being =plit the first time the motor is siarted
up. A few tests will generally  show how
niuch to use in each individual case. It is
better to make several tries ench time, adding
a llttle until it just makes & light contact,
than it is to spend thne and money mying
your customer a new cap for his distributor.

The placing of the N7 Dbattery lead ean
ilso cause o goodly amount of pickup.  Try
all three suitable places tor the least amount
of “back up” namely the positive "\ of the
battery, the starter positive and the ameter
positive.  When the hest place is found, make
that lead as short as it is possible.  The
writer has found es where a healthy-size
R.E. choke properly bypassed to gronnd helped
immaensely,  For this purpose a simple choke
is made up from annunciator wire wound on
a suitable form. I'rom Y% to !4 pound of No,
14 is sufficient,

With all these tests made, install the an.
tenna which s to Lbe used, and again compare
the reception with that when the outside
wire was being used, [If the neise leve]l goes
up it means that your aerial is cither inef-
lieient or insufficient. 1f yon are using the
awntenna supplied with the ear, in the roof
of the tonnean, try supplementing it with an
under-car aerial; alse try using just an un-
derear aerial alone, not using the car aerial
at all.  With due respect to the manufactur-
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CLASSIFIED
ADVERTISEMENTS

Advertlsenients In this section are tnserted at the
o3t of tweive cents per word for each insertion-

nane, inltlals and address earh count az one wogd
Cash should accompany  all classified advertisements
unless placed by a recognized adverlising agency. No
less thas ten wurds are accepted.  Advertlsing for
the December 1833 lssue should be received not later
than October 9th,

AUTO GENERATORS

AC AUTO GENERATOR-—Convert Ford gen-
erator inte 110-volt, 250-watt, dependabel A.C.
generator. Driven by fan belt on car. Adaptable
for public address, radios and home, camp or
flood lighting.  Simple instructions with compiete
drawings. Only $1. Autopower, 310 So. lloyve,
Chicago.

POWER SUPPLIES

MG POWER, Tess than $5.00. DRuild a 300-watt,
110-volt, 60-cycle, publie address or light genera.
tor. Complete plans $1.00 or A.C. Power. I’ O.
Box 382,

Vingenues, Indiana,

RADIO

RADIO PARTS—WE CARRY EVERVYTIHING
for receiving and transmitting, \Wedel Company,
Inc.; Wholesale, Seattle, Washington.

CRYSTAL SET—Something new.
stations.  Operates speaker. 750 miles verified.
Blueprint 6 others, 25¢ coin.  Modern Radiolabs,
15318 Liberty, San Francisco, Calif.

MAILING LISTS

Pave the way to more sales with actual
names and addresses of Live prospests.

Separates all

Get them from the original compilets
of basic list information—up to date—
accurate—guaranteed.

Tell us about your business. We'll help
you find the prospects. No ob-
ligation for consultation service.

Gives counts and
8,000 lines of

Shows you how to

riteries and line of

all kinds,

Shows you how to use the mails to sell

your products and services. Write today,

R. L. POLK & CO.
Polk Bldg.—Detroit, Mich.
Branches in Principal Cities
World’s Largest City Directory Publishers

Mailing List Compilers. Business Statis-
tics. Producers of Direct Mail Advertising.

—The Hotel Royal-

The HOMELIKE Hotel of Philadelphia
at Broad St, & Girard Ave.
Philadelphia, Pa,

Combines every convenignce and home com-
furt and -—commends  itsef  to people of
refinement.

WITHIN 5 MINUTES OF CITY HALL
Rates as low as

$1.50 $2.00 $2.50—Single
‘, 2.50 3.00 & up—Double |'

We make it our business to please
Ask for Mr. Thatcher, Mgr.

NOYEMBER,

rices on
usiness,
t special lists by tee-
usiness. Auto lists of

for 1933
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ers of the ears, they sometimes make very |
goud noise pickups ont of what was meant to
Le an cfficient radio aerial,

Next bond all the pipes;
rods coming  through the hulkhead, on hoth
gides, gromuding hoth sccurely amd soldering
all connections,  Ground the clectrolock cable
as well as the specdometer cable at severval
plicces alowg their lengihs —dest making sure
that the metal you are gronnding it to really
i= a groumd and not “above,” or just hanging
onfo a wood {rame-picee,

If after all these precautions have been
mide o great depd of the neise is nat removed,
obfain o picee of copper sercen fmd place it
under the floor mat, directly beneath the lo-
cation of the set, and ground this secnrely to
the imlkhead, 1 an overbeud antenna is be-
ing used, make sure that the springs in the
rentls and buck of the seats are all well
bonded together and grounded to the classes
of the ear; ax well, ground all the metal aes
cessorivs which may be pliced on the ear.
Ihe  robe-ritil of one  particular open car
catized two men to spend over threesquarters
of an anxious hour ot o car only to tind out
that this member wias serewed into a2 wooden
buck-post and was not grounded.  When this
rail was grounded scearely te the chassis, o
drop in the ignition neise Jevel which was
really wnbeliovible wias noted, |

‘Ihe writer has a penchant for undersear
aerinls.  Whereas the overhead antenna may
e more ollivient in some instanees—1 like to
know that my tesults will be the sane all the
time, so for thit reason always use the xame
style antenna, supplementing it from time to
time with the ear aerial fuenished when it
proves to be as good as the under-ear acrial,
The aerinl used is simply a plece of copper
gcreening 4 foot aud a half wide and from <ix
to seven feet lomg. set in oo tlat bag made of
top materinl  twater-proof, of course)  and
with n tape at each of the fonr corners.
Fastened between the front aod rvear axle of
a car they are neat. (l('-lll eflicient aud cost
but 405 to H0 cents toome up.

The following are some of the methods
regularly used to climinate noise in some of
the most populir makes of cars on the ar-
ket, o st all of the cars weuald he tos great
a task, but the few popular ones noted cover
abont all the metheds used,

BUTCK.—Rattery lead installed in shield,
antenna wire shiclded, suppressors and con-
densers conneeted, A small plece of screen-
ing sometimes used on tloor of ear under set,
socurely prounded to frame.  This will gen-
crally eliminate all of the noixe in these cars
as they are the easiest to work on, everything
clectrical almut the car being shichded and
the spark plugs being envased in the binck.

CHEVROLET.—Coil moved up and fastened
to motor block in close relation to distributor.
Leads from switeh to coil Dheing run in a
twisted pair. shiclded In copper shielding.
This lead should he run in such fashion that
it passes Jow on the motor block alongside of

wires and control

the disxtvibmtor, suild up the rotor of the
diztributor. Dond all wires. pipes and con-
trol rods coming threugh the halhhead on

Loth sides aond ground well,  Install
right side of car.  'se all soppressors
condensers, aud i a slizht noise

scetoon
aneld
is still heard

use a comdenser on the “witeh or hattery side
tanlels

of the coil,  On some of the earlier
of this car, notably the 1930 and
necessary to insiall o faicly heavy R,
in the ' lewdd, by passcd to ground,

I'OXNTIAC.—Flace coil in motor compart-

ment bear digtributor and follow precautions
as owtlined above for the “Chevvy,”  In ad-
HMtlon it is sometimes necessary to bomd and
ground all the cushion gprings and robe racks,
An undersear antepui is generally more ef-
ticicut on the smaller elosed mudels and road-
ster jobs of this wmake.

DODGE,-—Tse highly efficient under-car an-
tenna and exoemely shart leads from coil (o
distrilmtors.  Shicld all ignltion leads from
switeh and use condensers on switeh side of
coil to ground,  For <ome andeciplerrable pea-
sont it ix sometimes necessary to run the
wires from the Jdistributors to the plags in
shiclded wire, When this ix beipg done make
fure however that there s sufficient space

PORTABLE PUBLIC ADDRESS EQUIPMENTS!

TYPE PG-62—A complele
ITY MICROPHONE, a high grade
20 watt amplifier, and two modern
loudspeakers—all selfcontained in

venient carrying case.
AC and is designed
speech and music,
phonograph input.

TYPE PG-63—A smaller and lighter design
microphone,
Class B 6 wau amplifier and dynamic loud-
in one convenient
Operates on 110 volt AC and
speech and
electric phonograph

—

A full tine of high quality sound reenforc-
tng equipment is available for permanent in-

including close talking carbon
speaker—all self-contained
carrying case.
is designed to reenfarce
and has provision for

input.

stallations.

“Radio Headquarters™

music,

Portable
Address System, including the famous VELOC-

one
Operates on 110 volt
to faithfully reenforce
Has provision for electric

Public

Class B
dynamic
con-

and without obligation.

Write for descriptive literaturc.
ANYTHING IN SOUND REPRODUCTION
Photophone Division

FREE...

Il1lustrated
Booklet

Containing complcte
information regarding
ONT  YATINOS CONTSOS—

write for it today!

WAKE UP. ..

STOP DREAMING o

]
For

Radio Offers a
Ambitious Men —

Real Future

To the mnan who has time on his hands just
now—the man who wants to put that time
to thinking of the future—CRE] offers a
complete home study course in Practical
Radio Engineering.

Not only is this extension course prepared
for the average radio-minded man, but it
consists of a series of instructions in special.
ized training for those radio men who know
that technical training will give them that
needed knowledge and ability to forge ahead
to bigger things!

CAPITOL RADIO ENGINEERING INSTITUTE

I4th and Park Road, N.W, [Dept. RC-11)

Washington, D. C.

CANMDEN,

Surveys and estimates furnished on request

RCA VICTOR COMPANY INC

N. J.

WA IO R T A3

THE NEW

WHEATSTONE

Thiz inexpen-<ive,
in.t ‘Nt a0 be easil
1l rechnigdans, €
I by emplozing a s '

P \" Al IA Mﬂ\ e

ti L N Galan

Range, .01 ohms to 11.1
Seand e i stamps for 1}
8 beinioneg full
ot dnel constiiclion
SHALLCROSS MFG,
700 MacDade Bhvd.

SHALLCROSS

BRIDGE (No. 630)

uggedl. and relinble
Megohms

Collingdale,

il
Cco,

Pa

On page 305 of this issue you will find an important announcement which tells about

loftidbvt\\'c;-n the suppressors Inmllshivlhl to | kb the OFFICIAL REFRIGERATION MANUAL and the new material added . . . now
Avo a jump-over to ground. tegnlation inai H A A R icl A

Packard “Lackard™ shlelded  lgnitien  wire | bringing this valuable book right up to the minute with new servicing material.
RADIO-CRAFT for NOYEMBER, 1933 309

www.americanradiohistorv.com


www.americanradiohistory.com

Radio(raft IKIRIK

BOOKLET
SERVICE

READERS' BUREAU

On this page are listed manufacturers’ catalogs
and booklets, chosen because they are of in-
terest to readers of RADIO-CRAFT. You ¢an
obtain copies FREE by using the coupon below.

5. Crarostat Coxtron lHaxbeook. .\ large
32-page  book contaimng detailed  specificationa
of volume controls, attenuators, constant-im-
pedance controls, phonograph pickup faders, tone
controls, line bhaliasts, rheostats, potentiometers
and fixed resistors of various kinds, together
with  valuable _circuit-design  data. Clarostat
Manufecturing Company, Inc.

6. MrasvrING RESISTANCE BY Tk DEFLECTION
Metnon, The conventional method for the pieas-
urenprent of resistance involves the use of the
Wheatstone bridge. a costly piece of apparatus.
Ilowever, there are other meithods which provide
a fair degree of accuracy, enough for all prac-
tical purposes. The least expensive is the de-
flccrion method, which makes nse of popularly
priced milliammeters and fixed resistors, This
hulletin «lescribes the methad completely.  Shalls
cross Manufacturing Company.

1. SvrreME InsTrumexTs. Coutains lengthy
descriptions of the Sapreme service in_slru_mems.
including the AAA1 Dhagnometer, which is five
instruments in one, the model 90 analyzer, the
model 40 tube tester and the models 60 and 70
oscillators.  Interesting to the Service Man be-
caunse it tells how his work is facilitated by
ingeniously«lesigned test equipment that indi-
cates the condition of an entire set in a few
minutes,  Supreme [nstrument Corporation,

19, A Tartisa of Fire.  Centralab fixed Te-
sistors are made by forcing a carefully calibrated
resistance material through a plastic ceramic
material, and then baking both under terrific
heat. This hooklet describes the manufacturing
process in  detail,  and  Hsts  the advantages
claimed for fixed resistors of this type. Central
Radio Laboratories, Inc.

12, Rraprite Rapia Ixstrusmests,  This six-
teen-page pamphlet containg some valiable hints
on the testing of electrolytie condensers, as well

——="=""="=""="=""™"7

RADIO-CRAFT 5.107 |
Readers Bureau

96-98 Park Flace, New York, N. Y.

Please send me free of charge the following
Looklets indicated by numbers in the published
list above:

[0 L TR ¢ 7' 7 SRR

(Please check the folloeing)
T am

|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
| {1) O Service Man (2) O Experimenter
| (3) O Dealer (4) O Jolber

! (5) O Radio Engineer

i (6) O lLicensed Amateur

| (7) O Professional or Amateur Set Builder
' This coupon wlill not be honored unless you

check off your classlfication above.

|
I
|
|
|
I
|
I
I
I
i
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[
|
|
|
|
|
|
|
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|
I
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as descriptions of the full line of popular.priced
fleadrite instruments, \Worth having. Readrite
Meter Works,

76. Tue Coast-to-Coast “lLikoancast.” The
“Broadcast” is the Spring-Summer 1933 edition
of a 100-page mail order catalog that is a veri-
table encyclopedia. Every article 15 well itius-
trated and rjescrilwd for the bhenefit of radio
dealers and Service Men, for whom the volume
i3 specificaily intended,  Ceast-to-Coust Kadio
Corporation.

94. Erectrap DP'ropucrts, The mnewest and
latest catalog of FElectrad products contains
twelve pages and lists many ty(;es of fixed and
variable resistors and five different kinds of
amplifiers for public address purposes. The
popular ‘l'ruvolt resistors have heen improved
by the addition of insulating shields and heat
radiating covers, and a number of uew sizes have
beeu added te the line. A handy and useful
catalog.  Electrad, Inc,

96. Tonk I1LTERIZER AND CoxpENsErs. The
Tobe Deutschmaun eompany is now catering to
the Service Man with an extensive line of filter,
by.pass and line coudensers and radio noise
ef' inators. A full page is given to the new
“Filterizer” noise eliminating antenna system, an
item of particular interest to Service Men be-
canse of the money-making opporturities it
offers.  Tobe Dcutschmann Corporation,

97. Arco Tuae BruiLeTin. A descriptive
folder giving full technical characteristics on the
complete line of Arco radio receiving and trans-
mitting  tubes, photo-electric  cells, television
lamps, hot and cold cathode tubes, cathode ray
tubes. rectifiers and charger bulbs, This can he
posted for easy reference. Arco Tube Company.

98, Tlow 1o Use Noise REDUCING ANTENNA
SYSTEM 0N DBROADCAST \WAYES AND SHORT \WAVES
is the title of the latest booklet on this important
suhbject.  In addition to covering the theory, the
practical application of the various noise-reduc.
tng systems available for Lroadecast and short
wave use, is described also. Lynch Mfg. Co.

102, AsmERICA’s OLpest Rapio Sciioor. This
attractive  16-page catalog describes the various
course of instruction available at the RCA In-
stitutes in New York and Chicage. Training is
given in_the following subjects: radio broadcast-
ing, radio operating, radio servicing, and sound
and public address work, llome study conrses
are also offered. RCA Institutes, Inc.

103. Mites Pusric Appress Systems. A con-
cise 8.page catalog listing microphones, Toud
speakers,  power units, amplifiers, transformers
and incidental accessories. Miles Reproducer Co.,

Inc.

104. WEsTON Stanpampizep Service Usits.
This folder describes a complete series of stand.
arlized service unmits, consisting of an analvzer,
tube checker, oscillator, volt-chmmeter and ca-
pacity meter.  H'eston Elcctrical Instrument Corp,

105. Ranio Barcaty News, This dealers® and
Service Men's mail order catalog is a veritahle
huyer's guide. Among the hundreds of items
ineluded are auto radio sets, mobile sound amph-
fiers, dynamic speakers and replacement parts
of every description. Federated Purchaser, Inc.

106. Ex.StAT SpPECIALTIES FOR RADIO SERVICE
Trcu~ictaNs, A useful catalog of resistors,
condensers and volume controls, prepared egpe-
cially for the Service Man. Of particular value
is a ten-page section listing the correct replace.
ment  volume controls for numerous radio re.
ceivers dating back as far as 1926, Tilten
Manufacturing Company.,

107, Snure Tecunical BuLLeTi, A 4.page
bulletin  published monthly, and devoted exclu-
sively to the advancement of microphone tech.
nique. Shure Brothers Co.
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split for about an inch or so and that part
of the shield removed, is generally O, K.
Ground all shiclding well but take cire that
in deing it no chanee of grounding due to
rain is possible.

CHRYSLER—Coil moved up next to dis-
tributor and all wires on hoth =ides of hulk-
head shiclded and bonded,  Coil bypuassed and
a gowdly portion of shielding used under Hoor
mat in region of set.  Under-car aerial pre-
ferred,

PACKARD,—Best results are met with the
use of an under-car aerial in addition to
overhiead acrial when car is furnished with
snme. Thoroughly bypass all coil leads and
shield fgnition wires from coil to distrilnrtor.
Sone of these jobs have had to have the coils
moved up to the front of the motor hlock,
There are a great mauy  custom-built body
Jobs in this class aud great eare will have to
be taken in bonding the cushion and Lack
springs.  DBypass all done light leads nt the
lght. and ground thoroughly not onily the
protective eable on spotlight but alse the
standard used to hold the spare tire tn the
fender “well”™ on the sport jobs,

AURBTURN.—One of the toughext cars to
work on ix this job. 'Fhis is especially true
of the models which enease the tends condng
from the distribator in an ahminnm-topped
howd. It s necessary to spare no pains or
copper shielkded  wive on this ear. as evory
available tead mwnst be thoroughily shickded,
every eantrel rod bonded and  grounded, and
the coil placed In elose pelntion to the dis-
tributer,  Also ground all metal floor panels
that are not already gronnded. Run the A"
battery lead-in shicld from the ammeter lead
ur o starter positive.  Make sure that every
pleee of metal in the chassls, even down ta
the window aising meehnnism is grounded,
as well as grounding thoroughly the frame
holding the spare tires, If the car uses a
tomnean windshield as s many of this mnke
do in the open enrs, ground this and the
metal back of the frount seat thoroughly, not
heing  content  with  mervely  grounding  the
metal back and relyving on the serews holding
the windshickl to bhond it to the back. To
the Serviee Men wlho ean lick an Auburn com-
pletely on the first K belongs the title
“Fhe complete ‘Aunto-trician’.,” It has been
done, but generally if an Auburn comes into
the shiop the owner Is given to tnderstand
that soeme little noise may be present “at
times.”  This i to forestall calls when the
owner finds other. less expensive cars with
little or no noise at all. It can be reduced
to n minlmam by careful work and attention
to details as shown in the first part of the
article.

FORD.—Thls iz another casy car to work
on, especially same of the okler model A's. ax
all that is necessary jn these cars are the
suppressors, and condensers, and shielding of
the coil leads. In the later models the 4'x
and VRS it Ix a little harder ax the distribue
tors will have to he dressed down and the
coll xometines moved  np, Bonding  and
grottnding of all wires and control rods is of
course part of the jol. In the two-door
sedans it is hest to sapplement the averhead
antenna with an under-ear aerial, and alse
bond and ground the springs of the back seat.

PLYMOUTIHL,—Coll shonld be moved up to
the dixtributor or placed ax far front as i
sible.  Shield and bond wives on hoth sides
of bulkhesd.  Not mnch tronble.  lowever,
on account of the “fonting power” feature of
these cars some trouble ix experienced due
to Incomplete electrical bonding of the block
to the chassly, A copper hond strap made
from shlelding, fastened under one of thoe
bolts and thence to frame will lick it caslly.

Now a word at this time about the care
necessnry when worklug on and around igni-
tion systems. A “short” plays havoe with a
car battery and if when changing colls aronnd
and  rewiring  jgnition xystems  for  new
switches there is any chance of a short take
the time first to disconnect the pesitive lend
from the hattery and then 20 on with the
work. Remember also, that a grease spot on
the uphoistery leaves a bad impression on
the customer, hesides showing you up as a
carcless worker. If you want repeat husi-
ness the surest way of petting it is to do
good, ¢lean work and let your own customers
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semd around their friends, Fully 75 per cent
uf the work done last fall wis on reeommen-
dation in the shop, simply beeanse the men
were clean awd courteons, Where a pun sees
a fellow in a wice clean =uit of white cover-
alls and with clean hands working on his
car, and the upholgtery  covered over  with
niee Aseproof  cover the wheel coversd
with a eloth, and a shield over the painged
parts—it leaves un indelible impression,

If vou are going to specialize more or less
in this installation work--and it is one of
the few branches of radio now really active
get a complete set of wrenehes suitable for
the removitl of the holts and nuts on the mo-
tor amd chassis,  Also make sure that each
Jjob is really tinished to the best of your abil
ity before it is turned over asx completed, 1t
is far hetter 1o advigse a customer that 1t
was impossible to complete the entire jobh to-
day to my satisfaction—1 will finish it at
yYour own comenience tomorrow,” than it is
to lot a custower go out with the idea that
you have not done the job right and be forced
to come back.

Make posifire—and the italies should be
hearkened to—that when youn work on a car
nothing is left undone when the job is turtied
over,  All bolts and screws should be as tight
ax they were when you got the car, and every
wirte should he properly installed =0 thut the
shielding eatmot possibly short out anything
and cause any trouble,

For emphasis, let me state a case in point.
An owner of a ear (a Packard, to be exact)
Lad ene of hix uneighborhoed radio men in-
stall a radiv set in his ear. TFhe job was
turned back presumably finlshed. But—the
next day the same radio man was visited by
an irate car owner and hig aftorney! In do-
ing his work the man had loosened up a bolt
an the steering column to enable him to bolt
the set into the corner “out of the way.”
This bolt was not put hack securely and that
evening when driving the holt had dreopped
out, the steering eolnmn became loose and
an aceident hidd ensued, The man was held
liablte beeause it was afterwards provesd that
it was his negligence which had cansed the
tronble and he had to “soak up” §500 for
the domage.,  No.o-0.0 (to emulate that fire-
whistle of the air, Ed. Wynm—when you
take it off, put it hack =o tight that the next
fellow will have trouble tnking it off again.

Rome carg have double ignition systems,
and these contrary to the lirst notion will not
be s hard to work on as a first glapnee would
seem to indicate.  However a werd about
these: don’t “fool™ with the spacing of the
points of these systems, as a fraction of an
Inch in their plaicement meaus trouble with
the car. Banilding up the rotor is (O.K., but
do not try to dress the points down or bother
with their adjunstment unless you are an g
nition speelalist and have worked on double
ignition helure,

As oo tinal wond, the actual mounting of
the set in the car is =imple, It Letore you
proumise  the complete  justatlition in “one
heur”™ prepare ta have a half-dozen experts
ready 1o work on the e <o that it ean he
done,  Ask a fair rate per hour for outside
work and keep in tonch with the neigzhboring
automaobile sples  agencies, Do their work
for them gid see ow many of the fricnds of
the owners of new cirs will come aronnd and
et one pntoin”

Iu the matier of just what eharges should
be made, a great deal will of course depend
upon your location.  For the aversze instale
lution of a new set o charge of 10 is made
to  the customer, Where the work  comes
from one of the autemabile agencies who muost
nadurally have to he “eounted in™ on the
Labor, there ix a tacit understanding  that
they are to bill the customer for this amonnt
ad their comission of  $2.00 ix hdueted
from this figure,

On  all ontside work where it is simply
“noise elimination,” a flat rate of $1L00 per
henr s fair. I'his should e adhered tooin
all cases and no et rates given, 1t will be
fonnd that a great deal of this work can be
obtained,  Espoeially, from car awners who
have hadd their sets installed in an unsatjs-
factory manner amd have never received satise
factivn from the oviginal installation man—
either hecanse of lack of knowledge on his
part as to the correct procedure, or because
of no (eslre to satisfy the customer.
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PUBLIC ADDRESS AMPLIFI ERS
BUYDIRECT o MANUACTURER < SAVE BIC MONE !

YTy Swo Moaels
all lndoord/zd Outd oor/fzséi/h/lom suchas Unlﬂcrsallu, Powered Models-
Opecatug rom W0 WoliAC ot DC or from 2 6 10t Shorage ‘E)aitcr
w:i/z POWER VUTPUTS RANGINS 7 from 370/00 WA

“ Excellent For All Microphone. Phono.Piekup
And Radie Tuner Amplification Applieations.

Heater A L lideal for “'Call Symiems™)
4.24%, 1.280, Standard Model uw.l 54, 2-245, 1-280,
h wr csll
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Vi, € Vg g gr 10k i m e - (1w A F stugen Ansure
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Announcing Amazing
Typewriter Bargain

New Remington Portable only 10¢c a Day

10-DAY FREE TRIAL OFFER

Only 10c a day buys this latest
meodel Remingten Portablel

Not a uscd typewriter. Not a re-
built machine. It's a brand new,
regulativn Remington  typewriter.
Bimle to opurate, yet does the tine
est work. Full sct of keys with large
and small Litters

Try this typewriter in your home

MAIL
COUPON

or office on our 10-day FREK TRIAL
OFFER, If at the end of 10 days f?I' fu“ fcc'.’ ﬂb@;‘l‘
you do not agree that this Rem “‘IIS asloundlng orer

ngton is tha tinest portabls at .---__--__--_..--...._--_--..
any price, you can return it at REMINGTON RAND INC,, Dept. RC-4
our expense. Dan't delny, bou't BUFFALO, NEW YORK.

put it off. Mail the coupim taday, P )
5 b . ease tell me how I ean huy a new
5 uze pestannd. 15 e Dl Remington Portabte Typewriter for

Write for our new catalogue
only 10c a dav. Also enclose one of
shawing the mosl compleie Your mew cutalogues.

line of portable and desk
models eper o/[ered’. NAME . oo cigaissossiosesasssaensasses

FREE TOUCH Address el i
TYPEWRITING COURSE & L oo m e

FLASH-OVER IN 83 TUBE | [T
Radtio ¥ervice Men working with 1A, amp- | DUM ON’r_|

litiers aml  amatenr station operators have PP ’
been puzzled by the flash over which some- Best By Test

times oeears in (he 3 full-wave mer- Dumont’s complete line of Electro-
cury vapor rectifer Iytic Condcnsers.‘ Paper and Tubu-
']-“l s iy e lar, enable Service Men to make
Vs condirjon s replacements in an unusuaily large

Y L L L
A T

ined as follows by

the  National Union Radie Corpe; =In the number of radio receivers, includ
landling  and  shippine of the X3 mbe, the ing all late model auto.radios and
exvess perenty often depesits itself inoa film midget sets. Dumont Condensers
teress the stem of the tube thus formineg an are recognized by their superiority,
clectreivanl path between the eleetrmle connee- quality and permiability in retam.

ing their values.

MODERN RADIO
ACCESSORIES

The wide variety of replacement
parts carried by Dumont permus
Dealers and Service Men to pur-
chase Standard replacement parts
at prices which are exceedingly low.
The quality of Dumont’s products
are only of the finest.

Send for free cotalog listing hun-
dreds of replocement parts, for

stendard radios.

tions. 1t 1= the buvning away of this e
posit which causes the flash over,

For really ddeal  opervation, the tilament
sy shohd be allowed to e for a0 periml
of three o fonr wminutes,  After this 1he
plate voltage may  be safely applicd, This
burning of the filament will warm the e
sittficient]y 1o dbrive off the econdensntion of
meveury on the stem, |

The type 83 tube is designed to stand an
applied voltage of SO0V, rans, per plate
amd deliver 250 nu, DOD outpot, Providing
the ube s uperated within this eating, ex- ‘

3

cellent life will be =ecured, but gverloding
will cause early railure. The appliention of
Bigher M., woltage than SO0 V., per plate
will canse  eleetrolysis  in the  glass  stem
which results in =tem rupture,”

Dument Electric Co., Inc.
453 Broome St., New York, N. Y.
Jobbers and Sales Territory Open

T T T T I g g g
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SUPREME MODEL 333

The Biggest $39.50 Worth of Analyzer Anywhere

The new Mudel 333 i a modern Analyzer eombined with
it point-to-polnt tester. and enables 110 (omplete points |
to-point re-tstanre. voltn and eurrent  amalysls, (2
tulie te-ting from the swket with selferontainel |
wiid shift hattery. [ leakage ts, Includ-
ing electrolytie caparitor.. (1) use of head-phones, loud
speakers, mierophones, ete,, comoectlons tor all toiscel-
laneons tests and {51 wix range output moeter avallable
lor convenlenl u-e without the necesslty of troublesoma
aulput adaprers,

In using the Model 333 1t b unbecessery to remove the
lassis of the radio gr to di-mantle it In urder 1o gain
wreess to the cireuits for “point-te-puint®® tests with
test probes as i» ne evwary with the usual “‘polnt-to-
point’’ set lester.  Anv meter ronce way be applied
Uny the analyzer cable 1nibu ling tho-¢ for tesi-tance and
autput measurements,  I'rovides AC., DO, M.A., out-
pul ranges of /5 25/125/250 /5007125 mils or volts;
Resistance  ranges of o L0/ La00 / 1ah 00/ 1,000,009
s and  eapaclly ranges of 07,125 1.93/12.5 mids,
AlF readings direct on meter—no charts,  Uses Supreme’s
exclusive FREF REFERLENCE IMOINT SYSTEM OF

.\.\'.-\L\'e.\'l” l}nDrul(i C h

ealers Net Cas

Wholesale Price s 3 9'50
Ask your Jobber for demonstration—write for
complete Catalog. Order now—higher prices

. ars cortain,

Supreme Instruments Corp.
478 Supreme Bldg. Greenwood, Miss. |

NEW AMAZING
AERO

INTERNATIONAL

ALL WAVE o

11 TUBE
SUPER
De LUXE

Here now! World
Wide Reception. No
plug In colls.  Auto-
matle  volume con- Completely Assembled
trol—100 shielding With 2 Matched Full
Huy nuow at this re- Tubes 5715 29
markably low price.

1-Tube Short Wave
35 95 Set for Herd-
. pbene  Operation
Finjoy 1he thrill of listening
DIRECT ti» Buenos Aires,
Londoo, Berlin. Paris, and
other Lrnadeasting atutions
thrnughout the world, via
SHORT  WAVES, The
AEROQ WORLD WIDE
RECEIVER gets 15 10 550
meters. For the last seven
sears this httle wander set
bu4 been one of the higgest
scilers 1o the Short Wave
Field
Complete line of radio sets and transmitting apparatus

Write for FREE Catalogue

o L IS Catronue

—hew superphonic
tubos, Get ALL the g!"‘kmic
programs short peakers

wave ahd broadcast,

| CHARLES HOODWIN CO. |
| 4240 Lincoln Ave., Dept, G-15 Chicago I
i Please send your NEW 1933 FREL CATALOGUE, l
I.\ame ..... |
| Sweet....oiollLLL frr ettt i
Ll‘nwn e sateeasbe e, State...... ' L
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BEGINNER'S 2-TUBE

(Continued from page 202)

substanee to ux, we are used to the “feel™
of it and would prefer to wae it for base-
boards,  But it is a very poor materinl for
vidio construction. so lel’s et away from it.
Alvminum,  being o very soft moetal, can be
landled jist like wood in many ways, it can
be workel with regnlar wood working fools,
amd it makes for far ~uperior construction,

Construction

The first joh ix to muke up the chassis as
shown in the drawing, Fig. 2 If yon built
the cirenit shown last month you have only
ane to make, otherwise yvotn must build them
both. Do your work earvefully amd exactly
and hold as elosely as possible to the dimen-
sions given, since these same onits must tie
up”™ in the future with other units hublt to
Eo with them, 1t is advisable, also, to build
two separate amits as shown he while
they are <ide by side this time we may decide
to take them aparr Cor anether layout.

First cut out the tour picees required for
the 1wo pancls and two chasses, then lay
them out with a scriber nnd center-punch,
awd USpot” ol hales withe o small dril), Say
about 1/16-1n,  ‘Then, drill through uil the
hades on the panels, and all o ivept e socket
holes on the sub-panels.  Next, bend up the
stb-panels, being sure to ke sharp corners
exacetly on the dotted *bemd lines™ (shown on
the drawlugsy and ent out the socket holes.
After this the panels and sub-panels may be
bolted together aind g small picee of alumi-
m abont 1% in, x Y% -ine wille may bhe hent
lengthwise into an angle amd used to hold the
two nnits together by being bholted helow the
sith-panet to one of the holts, on eaeh unit.
that holid the panel in place, This angle will
e all that is pecessary, (hagh i€ you Insist
ou an unnsnally solid job ron may alsoe Maee

| anether similar angle between the two units

at the back of the sub-pauel,

After the chassis s mpletely  assembled
you may tuke the available apparatus for
whdeh holes coult not e speciticd csinee they
mount in such a wide vartety of wiysy, such
s coils and tnnlng condeuscrs, and arrange
them on the chassis in the most convenjent
wiy.  De sure to keep the two tuning ¢oils,
L1, L2 and the two ILF. chokes ax far from
euch other as possible, and with their axes at
right angles in order (o avoid feed back.
After everything is arrangod o Yonur satisfie-
tion mirk ont and deill jhe mounting holex
aud fasten everything down, N

If vou huilt the unit shown lost month
and ave addlng to it it will e ecessnry to
remove  the  titanvoente

on the diagram as you put it in place and
you will avoid mistakes and omissions,

IE you are adding to last month's unit the
followtng changes will have to he made in the
eirenit of the origlnal unit and had hest be
made before proceeding with the wiring of
the new unit,

Chanze the TLI, choke amd jts assoeinted
bypitss condenser, from the grid to the plate
eircuit of the ontpat tule, s shown,  Com-
pletely disconuect the primary of the Secirs
cuit tiner amd leave it floating'™ ; also (dis-
connect the antenna wive from this coil, Wire
the tickler of the ecivenit tumer into the
plate eircuit of the ountpirt tnbe, as shown.
Remove the $50 ohm bhias resistor and wire
in the Oy ol and volume eontrol resistors,
ax shown,  ‘The power cable s made by cnt-
ting four wires (with differently colored ine
sulation) as long as regquired to ‘h from
the ser to the batteries, amd soldering the cnd
of cach futo one af the four prongs of an old
tube base, braiding the wires together anul
ponring insulating wax inre the tube hase to
Ioll the wires in pluce,

Operation

After all the wirine is in place and yon
are =ure, and doubly snre, that everything is
. K, you are ready to put the set inte
operation,

I'lug in the phones, tubes, power cable and
erystal deteetor, aking sure that the little
wire in this last unit is making contact wtrh
the crystal, and attach the “A* battery and
the negative side of the 13 bhattery. When
the volume control knob ix turned fo the “on™
pogition  of  the filument s<witeh the tubes
=hould light with a very dull red glow. If
they don't, lind out why before proceeding
further,

Now turn the volume control to the full
“on'™ pesition and snap the positive “B™ wire
acrosy the havtery post. A sharp elick in the
phones antl no large spark indicates that the
circuit is probubly wired correctly and the
connection may he made permanent,

Miuke a temporary gronml connection to the
unusedd primary of the S-clvenit tuner and
atticl a good, ouiside anteana to the other
el Moving the adjusiment of the crystul
detector shoubd  now  resolt in elicks and
seratehes in the head phones and when a
sensitive =pot ix touched you will hear the
fatitiar rushing sound always present, due
fo atmospheries,  When sueh a spot §s found
leave the detector alone and “Hsh" for a sta-
tion with the ftuning and rezenerptlon
trals,  One position or tie other of the ti
fer with its ax parallel to the main cojl
will gbve regeneration and the whistling char-

(Continued on paye 314)

switeh from the panel
anmd  substitute for it

the  combined  switeh M oNorE: T T T P
and volume  control THESE HOLES IN ONE *

b e Lot N PANEL ONLY

which ix being ns=ed in (2 PANELS REQUIRED, o
this eireuit, .

Wiring

If you are starting
o braml new job
may now procecd with
the  wirving.,  making
woend,  golid  <oldered
Jeduts expecially in
the ¢ of  Dbrpass
condensers where the
pig tails are depended
npon to hold 1he con-
densers in plice, moe-
chanically,

s solid, pushi-hiek
wire thromghont. Wire
in the tilioment eireuit
first. then  the  grid
wiring and tinally the
plate wiring,  keeping

ONE BLANK )

r_‘_,__“. —

2

4‘; 5 .
' . . } ) [N
T g f—x -
) L L ;
s- '8 3= ’
3 .- -SUB-PANEL-
8L b wome: &
|. 3 THIS HOLE N ONE SUB-PANEL
[ a7 E ONLY. fA}) z
1{9 8 - (2 SUB-PANELS REQUIRED) -
. €

O . X s 2°FOR SUB-PANEL (A) &

all leads as short and
diveet as possible
having
careful to aveid ran-
ning the prid wiring
close, aml parallel to
the plate wiring ot
any point as this will

and ¥ r" _'.. 1
particnlarty LA — | D.;.a - -DSTEC'TOR
A

7
8 4 | %= %5 roR suB-PaneL (B) "

vanse  feed bhaeck  and
unstable operation.

Mark out ecach wire Details for m
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aking the aluminum panels and sub-panels.
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INFORMATION BUREAU

(Continued from pege 2040
te=ting with the tloating-oscillator tubes out
of their sockets,

Ximilnr tests should be performed with the
fhoating osvillator, resersing the leads of L1,
it necessary.  When it has been determined
tey again
instrnment receiv-
to skl 1o or re-
from eoil Li, be-
this coil with
e will vary

that beth oscitlators ave oseillating,
o et

©rs

note in the
Ins necessary
few turns of wire
variation< in moantin
to the shiclkding  snr
raeberisties sufficiently to threew it ong
It shionld not e necessary tooadd
if VI1ois up te par amd is heing
Its ated  flament  potential
point, Ly means of an accurate

& heat
It may

cilse
Fesueet
its chi
of e,
turmns to L4
operated  at
tchech this
voltmeter).
171 Many  builders
trouble getting pact< to build
the antheor will be glad (o wive
dssistanee in this conneetion,

[
the
any

having
ottlie 5
desired

seemo to

(%) The values of component purts shown
in iz 1. the schematic cireult, are satis-
factory @ however, units ClA and C20 may
b changed  to  conventional  trlmmer con-
densers of \Ill.l”(‘r ety

I'he gelien t shown as Fig, 1 in

the July, 19 s been modified <light-
Iy to secure improved operation, as mentioned
abave,  ‘Therefore, the cirenit has been com-
pletety ehecked over and these slight revisions

noissue

inclnded in the circuit shown here as INig,
(), 222, Nete that in this civenit the capaci-
tiex of the tnning  condensers in <hunt  to
L1122, have heen inerveased  hecanse  the

proevipns vilues were so near the dead-line of
inperative characterixties that the justrument
wis extremely difticult to adinst in order to
seeure A beat note. Ihe values are: €1,

mmf,. varinhle, with s odial: 1A amit-
ted ; C2, 0015-mf. ; . S50 mmt., varfable,
with insulated <haft and vernier dianl,  Kince
several constructors have stated  that they

1ty in locating the tila-
ment ballnst resistors, the cireinit has been re-
wired g0 thar any three, 2V, tubes drawing
cqual amotints of curcent can e ysed without
A filament series resistor,

The two milliammen-rs are of licht weigzht,

Ind ennxiderable dithc

inexpensive type and e tUsed merely as in-
dicators,  When the sct s tirst torned on.
they =how a heavy tow of current ; then, the

indicates that the
meter has started

fallineg off of current How
system fed thronghe the
ascillating.

The large amount of variable capachty

in

dial.  Atthough thix means 100 x 100 or
TOMY tests to find the most sensitive setting
of the instroment. the results are well worth
the effort amd time involved.

Switeh Sw.2 H=ed to cut out the grid
biag on the two floating-oscillator tubes, per-
mitting them to ron wild” and thns causing
@ heavy plate-cirrent flow  throngh coil
Thiz creates a DU, nugnetic flux and if the
tihe  cirenit continnes to oxcillate it varies
this 1, flnx from =ome point above an
arbitrary zero,  On zome frequencies the in-

ix

b2,

strithient performs hest when eperated in his
nuner,

1€ sy further tronble i< encountered in
cotistructing  this metal locator, the writer

will be glad to answer ingniries,
Franklin E. Sarver,
SRR Street,
Yo,

Hurrizon
Keansaz City,

PHILCO SHORT-WAVE CONVERTER

{225 Mr, John Kramer, Jersey Cliy, N, T,

{10 What s the power consumplion of
the  Phllco  short-wave  converter, model 4,
when used with a brondeast roceiver?

(A1) The Philea model § =hart-wave con-
verter consumes 3 watts maximnm.  This
converter hns its own power supply unit, and
for this reasen, the type of =et with which
it ix used hasx no effiet on the current eon-
s,

TN
of the

tn et the diat
1,000 ke, when

Why ix it necessary
brogdeast recelver at
using this eonverter?

(A2 I'be Phileo muadel + converter eon-
tidns the first-detector and oscillator eircuirs
of o short-wave superheteradyne receiver, and
thee Irrondenst receiver becomes the 1. am-
jitier, second-detector nnd andia amplifier of
the system, wlhen connected  with the con-
verter.  As the <hort-wave portion of the set
B dexigned to apernte with an LF, amplitier
of L0OG ke, the bromleast receiver must
naturally be set to this frequency,

(Q.55. low is vernier tuning on the short-
wive converter made pessible by using the
tdeast station sclector?

When the braadeast receiver dint
sefting is changed, the tuning of the short-
wave cirenit is changed by an equal amount.
For instance, if the shortewave dial is set at
= memieyeles with the hroadeast dial at 1,000
ke o2 megneyele signal ean be o recefved,
Now, if the broadesat recejver dinl ix changed
fo 1010 ke, the tuning of the short-wave
converter will e changed to 1.9 megacyeles,

the 1uning  civenits mak Jwssible the selee-  although the short-wave diat <till remains at
tion of a large number aof frequencies and the 2 megacyele setting. Therefore it is
he a surprising condition is noted,  Some  mneb easier to make snch 2 10 ke, change in
cumbinations of freg eire give far grealer hte taning of the broadeast veceiver than the
poictration and desponse then ethers, Lvery shert-wave converter.  ‘Thus, vernier tuning
point on the fleating-oscillator diat <hould e v means of the hrondeast station selector
worked  amainsg eve puint on the monitor i~ made possible,
| %’Eléb_dEG.\ M:NITOP. OSCILLATOM. 100 MMF, .0015 MF., CE_[ FLoAHNG OSCILLATOR l
________ ) 5 e e
o ;| \ L sy g7
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| 24" DIA
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I 1 24" DIA,
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SUPREME MODEL 444

Five Unit Radio Tester

Complete Laboratory Equipment
at a Popular Price

Model $t3 Fhve Unit Radio Te-ter incorporates
an A.C. tulie tesler,
. aml a (-apml-

RE l- I"RE\< l-.

The new
the functions of a modern analszer.
1 shlelded oxclllator, an clinnnegolimmeter
tor tester. The analizer offers I

POINT S8YSTEM OF \\ ALY RIS
MLAL, outpul L nges of 075725712
or volts; Reslstance ranges of a lmmllﬂ 000
J1.m Ml ohms and capacity ranges of (L1253 l"a/l"
fids.  Tulie tester aceommadates all tuhes Including the
newest types without adapters, A speclal 11-polnt 6-plp
selector “witeh §s umed <o that only_ four sockets are re-
qulred for accommodatlon of all 4. 5. 6. small aml lxrge
lase 7 prong tubes. Tests all A, 38, 0 DI, Y, Z, serles
including duo- dimlc mnnertluns lrmhleq tlament heater
oltages of 23 and

wnits. The spee ;nll; i"\hi”lﬂl and completely
shielded lllli" mmlulalrd o~xcillator Insures ulmiost ac-
curacy from 130 to 1873 Kilorycled covering the 20, {a
and 81 meter short-wave Dands, Complete laborawry

equlpment engineered Inte a single instrumient.

Dealers Net Cash 58950

Wholesale Price

Ask your Jobber for demonstration—write for
complete Catalog. Order now—higher prices
are certain.

Supreme Instruments Corp.

477 Supreme Bldg. Greenwood, Miss.

TRAIN ING

Home study with R.T.A.—plus
lifetiine  inediibersbin | our
turge, powerful a~socislim of
eadin service wen—hrings you
ap to date on all pmbroverg=pts
in radin, television, sound on

wineering, and kesps you atoong
the renl monav-makers in this
expanding fiell. 1nless you have
this  high-type profegsional train
ing you will il it hard w0 gat st
of the poorly paid “tinkerer” claas

New-Type Set Analyzer Included

As part of R.T.A. training you get thia up-to-the-
aate Set Aualyzer and Troulle Shooter.  After a
few easy lessons you are ready to use it for jmmeiat

money-making, competmg wijh  ld-tisere without
fear.  With this wonderftd pureo of equimmcit, hackesl
by RTA, prifissamnl traiemg. 3oni peed have h
fear or worry over tue fijiure Even ihusmghi there

should hever he a how ralio set constrocted—or mat
anelher (miprovesirat in radin made—there sre enongh
#eds now {n rervice that Need freauent attention to nw-
sure you good toney ns 4 accepted Badis-tochnician

Start Money-Making Quickly

R T A Traising in copecially I. sicned—and kiven you by one of

the vutet g Idlll‘ eachers wf 28 s ihe world—to get
ol into the yhle end if 1yl Irs .
U e e sart s il ke ) % nney-cusker
b held he shorjest 1 pele ¢ Laogi 1 dels
veaur start toward massasl I 1_aec Bl s |
1T A tracstng. The pon i=low bings FA Aateiushing

~
onea j} WAy uben up & new, deproavig pr,q( (ulu.e for sou

RADIO TRAINING ASS’'N., OF AMERICA,
4513 Ravenswood Av_, Dep‘t. RCA-11, Chicago, WI,

Send me all the FACT® abow 11T A, profemional

| rnining
I lﬁv.:_l_r"-lhet with informaton about i

|

|

|

the wpportunities existing for
. Radiotechniciang 1oday,
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BARGAIN
SALE
of 3000
WESTINGHOUSE

Power Generator
Aircraft Transmitters

gg
F3

HIWSFSRYEL
= a-EFL

YASNIANOD

AW LOH

Outside Vi
uts:d:‘ o Radio Experimenters

Hundreds of Uses for

MOIEHARNAD I T Sl

View of Aircraft
Generator with
Hood Taken Off

Aircraft Generator

T_/Je Government Paid Originally $147.00 Each
for these Westinghouse Generators

OUR PRICE ®

AS LONG AS SUPPLY LASTS

81 25

EACH

Technical Specifications

illustrated is of the
The rotor serves two
It catries the in-
which has sta-
It carries

The special generator
self-excited inductor type.
entirely distinct purposes: 1.
ductors for the A.C. generator,
tionary field and armature coils. 2.

threaded for a di e of 34.in. At the end
opposite from the drive the shaft extends ¥-in.
Case dimensions, exclusive of the shaft, 414 x61;
in. in diameter.
The output of this

self-exciter generator s

the .C. armature, which corresponds “o the fed 10 a step-up transformer which, in turn, is
exciter in other machines. fed 16 a 12.point synchronous rotary spark-gap:

There are a rocker per.
twe pairs of mits the single
stator pol r stator point to
two Nerth K 2 be  accurately
and two South. 1 adjusted to
Around these | phase the spark
four poles are ! and the power
wound the | =] supply. The
four field coils | spark - gap s
which, when : included in a
energized, pro- | PR secondary that
duce poles of L & ___.—’\’\ TiNING comp&ri;les a
alternate po- s o o et e it mica fixed con-
larity. Each VELLOW \METAL SHELL BAKELITE denser, and a
of these poles Rep “Fla e SuEL tapped tuning
is provided SW._o T [~ 4Y/2v, SIARTING BATTERY inductance ad-

with four slots
into which are
fitted the A.C. windings. The rotor is a 12-t00th
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.m., the output is 200 W., at 115 1o 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
end), 2 ins.; diameter, 9/16-in.; the end is

justable in the
range of 250
10 550 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 4l ins. One set of taps is brought 10
a contact plate at one end and provided with a
switch; the other set is brought to a contact plate
at the opposite end and provided with a pair of
laboratory-adjusted  contacts. stream-lined
bakelite housing slips over the entire transmitter
assembly. The over-all length of generator (ex-
clusive of shaft) and transmitter is 18 ins.
Weight of complete outfit, 20 [bs.; shipping
weight, 35 lbs.

WELLWORTH TRADING COMPANY
Dept. RC-11
111 West Lake Street CHICAGO, Illinecis

THEIR ORIGINAL PACKING BOXES.

THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN

TO BE AS DESCRIBED ABOVE.

THEY ARE FULLY GUARANTEED

WELLWORTH TRADING CO., Dept. RC-11

111 W. Lake Street, CHICAGO, Illinois

Enclosed find $4.95 for which ship by express collect one Westinghouse Power Generator Aircraft

Transmitter as per your description.
NAME

ADDRESS
CITY . . -
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BEGINNER'S 2-TUBE

(Continued from puage 312)
acteristic when a station carvier is passed.
'nne to the silent settiug hetween the de-
seending and ascending whistles and slowly
rotate the tickler control until the whistle
stops and the voice or music is heard.

With everything et thus, adjust the de-
tector to its most sensitive point.  Now dis-
connect the antenna and transfer it to the
regular antenna post and tune in the same
station with only the (trst tuning condenser.
When you have done all this yon have
checked  the  operntion of the receiver and
logigeal younr flvst station. Keep 2 record of
it and o to it to see how many more you
can log,

Troubles
If you have wired 1he receiver carefully
according to the diagram and illustrations

yon should have no trenble in securing im-
mediate and satisfactory operation. however,
a few hints covering the wmost likely troubles
may help.

Absolute silence in the phones with the
filmments properly lit indicates an open "B”
line somewhere

A buzzing noise indicates that the grid cire
cuit of the gutput tube is open—probably at
the crystal detector.

Crashes and rattles whleh oceur intermit-
tently, with the antenna disconnected, often
indicate an old, run down “B" battery. This
can be cured to sonie extent by the use of the
4 mf. hypass condeuser shown dotted in the
dingram; but the best cure is, of course, a
new hattery,

Tuability to obtaln the squeal or whistle
when o station bs tuned in indicates lack of
sufficient regeneration and may be due to a
number of different causes: a poor tube, low
I voltage., excesstyve bypass ceffect due to
the plate wiring belng too close to the
krounded chassis, g defeetive RUF. c¢hoke or
bypass condenser, or insufficient tickler turns.

The remedies to these faults are obvious.
In extreme cuses it may be necessary to con-
siderably increase the size of the 50U maf.
ILF. bypass condenser, but this should not be
made any larger than necessary since it witt
affeet the audio and cut down the volume.
It may also be necessary to wire the tickler
and unused primary in series as was done
last month in the antenma civeuit, this should
wive enongl coupling to wake the most stub-
born circuit oscillate,

Ixeessive regenevation ean most easily be
reduced by deereasing  the size of the Sno
mmf, LI bypnss condenser,  [However, if the
oscitlation  should continne, even with the
tickler shorted completely out of the circuit
the trouble is in the R, F. ampliticr stuge and
other remedies must be used,

The most common trouble in this case
woukll be coupling in the wiring,  Check this
carefully, 1f moving any of the wiring around
witlt o piece of womd or other insulator wakes
it change in the piteh of the note this wire is
the trouble maker which mist he cured, even
fo the extent of shiclding that particular
wire,

- tube shield, or a shiekl hetween the two
units ahove the sub-panel may sometimes bo
NOCESR Y.

It the conpling appeirs to exist between
the phone cord and othey purts of the cirenit
the R choke in the ontput plate is de-
feetive,

It is quite impossible to list here overy
t¥pe of trouble that all of you may run into,
bt enough has been said to point the wiy
and o little sound, comon  sense togrther
with a working knowledge of the operation
of radio cireuits will enahble you to lick any
problem which can arise, Remewber, always,
that cevery effect has a definite and logical
cause. and if you ean’t timl the ease—that's
your fanlt: you don’t know enough to find it
amd the remedy for that is «twly.

List
(e 3-cireuit tuner

L2

2-cfreuit tuner

of Parts
for 350 mmf, condenser,

for 350 mmf. condenser,

Two 350 mmf. tuning condensers, C1, C
’I:wu &5 mhy. ILEF, choke coils, L3, L
Two 85 nhy, R, choke coils, L3, L4;

4) .
-
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BEER-
A NEW MONEY MAKING
BUSINESS

for Radio Service Men

H cw  atl-ve A una K opD
¢t who hase sision and for t
wi now pract etihllshedd
noe late slng |0 1 large srale
all b ihsand  hotels
are e it Bruperly e o
e kee U [} ~ourn (¢
pth termlation r m L | ur
P i Peorls thrgh which Leer §s pumped have
to L kept vieuloysty  clean, In many tates there
are T reculating laws a« lo how many times
b werk pipes and calls have to be cleaned
In tublishment where beer i8 sold.
And here is where you Nervice Mer v in to make
m

SET YOUR
ING WUSIXL

EF U IN

THE BEER-PI'E CLEAN-

uninue, nupact,

nortahle

M oaou ed .
BEER "1 0][. VLI \\l-l

(H} 1 t vour lecal restanrants, ¢ AR,
and le ke @ ~endre eo uct with e
mietors an their coutpnent oice or twice a week,
or ulitenel, a fixed charge,

o sen pav for your REER PIPE-COIL
cume baek to dou in earnings In a very

¢ of work, and every cent you take in after that

wilt be tlear profit—BIG MONEY FOR YOU!

‘The I:FFR 1P} 'nll, LY \\I H here e

' e do a wh  jo
I, aml Lu' 1t
et long service There

The |
1|I\\'l)l
fe

SILINUNE

. Iy
t ¢ nulhim.
|l t ler,

er RETR PIPR
CorL in efther material or
ot

Thi~ portable apt ari

Jists of a

" H

*  fuotar,

A DIRLCT DRIVE compressor, 1 a water-tank.,  The
tank Iy proy I with swater-intake plug pre-sure gauge;
G0 salv o, water outlel faucet 1 hose con
fections for coil.  The entlre equipment welghs 12 Ib,,
and 297 In Tength, 11" dn width and 18" in
height.  Shipping weight 55 1bs

The  whie (it [ pertable, and tounted on 3 tade
equipged ih wheels

To use the apparatus,

your itol Y

three-guarters full wf
nia.

all you have to do 1y to plug
Yoo light socket, tll the tank
or cold waler (o which you
Ay sinda, cleanslng comn-
pound), VL 10 untlil \mr gauge <hows sbout
40 1t of alr pressure, connect the pty heer line wilh
your tank, open the beer faucels and force the cleansing
liquid through the pipes and eolls,  Tepeat the opera-
tlon with clear water, wnd bhlow out the coils and plpes
with afr.  This i «ll there i3 0 1L

Under our introdietary offer—here anna
first time—thls whole service enulpment  de
will be sold ur a

unced for the
rlbed above
Imlred tinte at the speddal prive of

$37.50

{Shipped by Express or Freight Colfect)

In eny new hyslness venture, one of Lhe prime ele-
ments of U Is 1o get In on the ground foor, e
the fitsl une in yowr ity fo stard this new <ervice busl-
nes~ ’ssh in on the ! If you woerk jt right, jou
will make a jot of money, and you will have wark to
Keep you busy shmmer and winter.

Send us your order now, using the order blank below.

ORDER BLANK == = e o o o

WELLWORTH TRADING CO.

111 W. Lake St., Chicago, 1L RC.11

Enclosed find $37.50 for which ulease ship me by

One 230 mmif. mica condenser, C3;

One H00 mmfl. e «

One double wnit, vol.mf.
vV, Uh, U6

one single 0.1-mf.
[

One 25 nf,, 25 \'. eleetrolytic condenser, C8;
Oone b mt, . paper bypass comdenser, CY
taplionaly ;
One 70000 ohi,
ome Ly ohm, 1
ome 500 ghm volume e¢o

with swiltelr atranclusd,
ane Rororit
One tyime
one
Ome

paper .umlonser, 350

paper comlenser, 250 V.,

14-W, resistor, I8 :

W, reslstor, 12

rol potentiometer,
crystal detector

Forthe, VT

Ve S tnlee, V2

d-prong water socket §
Two d-preng water sockets

One open-elrenit jack aud insulating bushing ;

e Ante—grel hinding stosrrip g
One pewer plug aml 4-w cable s

One 2V, storage cell;

Three 45V, IV batieries

Two aluminnm panels, 4 x 7 x I/Ili-in.,
Twa alumimem salepanels. 4 x 8% X 1/16-im;
One hakelite detector momnting, §3% X J-x 15-
165-in, ¢
briss
heok up wire,

nachine nuts and

@
READERS' FORUM

(Continned from paye 289%)
condenser aml ¢x is an un-

SCTeWs,

known
known

In operating the ri
i adjusted antll ha

vitlone

-ujt, the potentiometer
eniu] is heard in the

phones,  Now the tesistance-capacity bridge is
(] R
balanced sa that = ——_ (At lirst the ratio

(4 R
appears inverted bt the reactance of a con-
denser varies inversely as the vapacity.)

With the 600 ohin potentiometer R1, R2,
aml 2000 olim phones T ased, condensers he-
low ond-mr. Jdill net give ‘urate results,
Howirver, by nsing more sensitive phones or a

higher resistance potentivmeler, smaller con-
densers conld be tested, The =ame result

might also e oblaited by arranging an andio
osetllator of higher frequency or more power,
Any oty af triede may e nsed in plice of
the 99 adjnst and "I for bhest opera-
tion of the circuit, and tube selected,
Witniay A Ebsox,
Olathe, Kanx.

METAL HOLE CUTTER

The hieme vonstractor of radio receivers en-
cenuters a long. hard job. when he under-
takes tn et the tulee socket hnles in a metal
chassis tespecinlly iron or steel).

The writer, a tool designer, first tried to
make one entirely by hand using only the
tands 1o be foumd in an average home work-
shop amd found that a4 good, strang, service-
able ane was practleally impossible to make.

The holder shown in g, 3, is casily cnt
oitt of iron or steel with a hack-saw, but the
holes require the tse of a power-driven alrill-
press. The reainlng of the two holes can be
omitted provided a careful job of drilling is
done by a good mechanic,  If the holes are
reamed, a alrill about twenty  thonsandths
smaller than 14-in. is used to bove them first,
then a % -in. remner is nsed.  Hf the hales are
not reamwd), 8 3% -in ddrill is used to tinlsh out
the hole to size, These two holes should he a
sliding (it on the Arlll rod that tits into them.
A gond mechanie will cut out the holder, lny
out and spot the holes, then set the holder in
a hand vice to drill and ream the two holes
At one setiing (to get them to run parallely,

The cutting end of the tool and one end of
the pilot ril shonld be harderned. The har-
dening of the entting tos]l must be very eare-
fully done, for, if left too hard It will break ;

expfuss or fivight ome of your IIEEIL PIPE-COM, | if too soft it will dull tapidly. The harden-

CLEANER ouifits, ing ix done by heating what will be the cut-

ting end over a flame nntil dull red, then

Name ...l plunging #t into thick oil or warm water,

After which the end is polished bright with

ABITEEY L iiieiieianiias s iasieaiseiiiiaaiaees | CMETY ot and re-heated over g smaller

| tlame nntil it is a very dark brown, just lurn-

CHUY e P TE 17 DR ing purple; it is then plunged into water.
RADIO-CRAFT for NOYEMBER, 1933
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*HAVE YOU SEEN IT?"

Filled with valuable data. Character-
istic of all RCA-Cunningham, Majestic,
and other tubes. Dozens of circuit di.
agrams. Finest Public Address circuits
and parts Volume control guide—
must complete ever nublished—volume

controle for every set on the market.
Resistance Tables—all sizes of wire and
composition resistors. New leat equip-
ment—exclusive Radolek  design. Na
tionally known radio sets, This is a
real Profit Guide—a radieal dennrturo
from every other publication in Amer-
ica. Your copy ia free. Please enclose
business card or letterhead. Write now—

RADOLEK CO., 131 Canal Station, Chicago
I am a Dealer O \errlm m
I operate from =h e [J; trom Home O
4 own the followy ’I‘K's! Equipment,

My tralning and experience Is
o

Name

Address

[ 53 L PR S, Slllo avtrrsomen o

. 0 Fﬂ'ff able
2= caftonal
Wance!

..BUD

LOUD SPEAKERS

7\‘t’)]‘{\l«\L efficiency 21y to 25 watts

edk capacity S0 wlts | RUD'S
oew diaphragm and volee coll asser
hly assure higher efMlelency amd f

greater dependability!  Write for lid-

e on BUD amirs, all alumie

weatherproof URAL=

trumpels, nmle 0nes, Ox-

ump  horn

Get. detalls of Five-Day Free Trial and
an our new hioh fregueney theatre unit,

BUD SPEAKER CO.
l-.'_"n} DORR 5T

Information
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As‘E" ‘v’L‘EA"E“. scsas

Here are the new haprmed essemial parts for The
Revised Radio-Craft Universal Analyzer:
YOTWLCA New Spmll Tepln Lateh- Lk
Plug complete with 5 1t %-wire cable,
anil 977DSA.
Button Seckel. ...
Butren Socket,

Analyze
st &

974DSA. 975DSA. 976DSA.
4568 Conposite -0

427 Mediuur T-vont
427A Sunall 7-eonts Bultin Socket.
91 De Luxe Insuluted Sireen-eipid III|- .
Now is the time to moderniz
all of your tes! equipment. Don't
delay any longer. Here are kits
priced to fit every serviceman.
Directions and diagrams includ-
ed with all gutfits, Each adap-
ter has a bi-color ring with
distinctive colorhand between
heater holes to enable any adap-
ter to be quitkly joined to the
analyzer plug,

Here is the nro'lessioual“mndel.

- IPsial on the alust YOSINIE
bolres  WIEEIA denell, IHekok. Supier ete.,
tester~. B0 svn want best

get thiz Kit  flas the fanuis

Nis A Lateh-Lockh withe tianwh

New

prehg - Lt
Bzer Plug with Twin )

OEWLA KIT Conplete as cshown. ..., .. .00
Here is the set for those who
want the lowest possible price.
ses the Thamdle 1Mug with e
wired e ".\llke-\'nur-(h\n"
small aligwneter Liby g

ul. |>||r T it
et
L

1y e

| Wirel Adater oL B
|| grres  SP6w g
L I\I‘F Conmplele g
shown e

0
8-Wire rl"lld-(‘lﬂ'(‘l‘(‘ll Anglvaer 1w fi,

REPLACE YOUR OBSOLETE SOCKETS WITH
THESE LATEST OIMPO_SITE SOICKETS

156

47

's here e

“Make = Vonr - Ouwn'

Adanter Kt Al the i

parts for naklng any re-
unlrul a(laplor. Fihuding
all |u~ o ikl
suall
LRU T
o dozen

3 slon, solder-
vonnection,  plene-
Up and control-grid ter-

minals, counectors,  elips
and  Jead  wires, Nk
“Make - Your - Oun''

A-I.uhier l\'ll I

|~1

3 1,
7 top

o Nsis al |
25¢ euch "
GET THIS ADAPTER To MODEIII";E TOUR
TUBE CHEC
!ISI)XYL I'niversal

Salapler tests u\l!t
\' TUBE

No wireg

s o Ke—\ery
-rv to onerate —olregly
' ramandl lrection

T Tating  over 104
NEW TUBES with sparez
tor recordi eddings of  thess
andl tunure mhes :m upptied wal
all onders,  List -$§6.00
1t yoyr 1ube rllmkvr h1: .
menl! e ~witeh the 933840, ¢
on 1he hiase of 1the YIDXY, 09

ltrem—with (% i e Tist

950TR TRANSFORMER.TYPE TUBE-CHECKING
ADAPTER

Top—T"X
--81.25

Mas  seMf-contained filu-
ment 1 and
soltage s
4I|| 1o

14, 1% 8
AZR, AN,
Al AE
”l /LI
ete, If nit,

o
nrr-l “the TTt adapter.
IMrection and  reading chart on base of ndapler.
Gel sours now il Beoabde o check all the new hilgh
lidzrmem  voltage mbes, Lla jes
Kenvicenen's

13iscount

4
o

Un orders :\mullnlinu to Sl st Priee

S THE DATA YOU WANT
send twn :,- munm Tov new  Dowklet <howing Mns-
1 LR -m-'k connectiony of wer dlfTerent

m Fewiring of #1e el analy
b tapes. In-

e
nds of Dndivideal

re and |l~ill|. e
rludes  eatalog e
sorketg, 8

mmllc ker slugs,  connectars,  wonl
and unwound plag.in coils, coil winding data and
S.W oand B-C recelver cirrult, elc.
ALDEN PRODUCTS CoO.
Dept. R-11, 715 Center St
1 BROCKTON, MASS,
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I The tools are cut to shape with a 1ile, heforn
hardening, of ennrse,

I'n using the entter the
Liid out, anmd heir centers sporied
prick-punch. Then a Y%-in, drill
bore o hale gt the prick-puneh mark.
witrd=s reboring 1he hobe with
Finally,
in

sockets are  lirst
with a
sl to
datt
1a-im o

ist
-

ill.
the pilot of the hole carrer is pliterd

the hole and the socket hole eut,

Rome folks prefer a0 socket hole with a dia-
while orluers
differenee
in

meter of 11, in.,
I s 1 haye split (i
an dmade it 1 5716 ins,

b

MH

want one 135
with 1hix toal
tideter.

iV Lanany,
Maidew Lane,
Bridgeport, Cunn.

®
BOOK REVIEW

EVISION ET SES PROGRESS

LA TEL

(Television and Its Progress), by I’
Hemardinquer; preface hy A. Blondel.
Published by Dunod, Paris, France.

51, x 8% ins.: 244 pages, deckle edge,
150 illustrations, paper covers.

Ve putstanding fanlt to be fonnd with pre-

Vions works on the subject of television was
the hia ninner in which ey were pre-
pared ; was obviens, an effort o “sell”
aoparticular television systen, ar the anthoe

mithsl his patrictiste to overshadow his
ool marer In pleasanl coutrasy with
~'l:|ll- of % 0k L Television of sex

" althonzh wrirtten  in the

Frene || Lnn Loeonbains o rems bly coss

ditan review of (he entive ticld of tele-

it i wer oo mch to hope for an
1 sion of thls ook, Tewever, that
~ nInI not prevent the ambitions technivian
s ning what he wmay e this well-iHhs-
1 Wovolume  which,  althorreh wreitten  in
Freneh, s extremely instenetive, as is ipadi-
cated by the Tollowing review of the chap-
toers,
VU The history and essenlind principles of
felerision, “This chapter stares with g «de-

seription of (1
mission expu
dromml the
direnszion of

ro-cheni Nicture trans-
ol Bin o Blackwell,
coaml conchindes with a
new Zworvkin cathole-ray

the
svsrem of teleyvision,

The problems of (levision avd ils opli-

cal spd s beeteical diffieultics,  Tn this
the anthor clearly  shows e m
tmerons effvels eneanntersd in reloy

coplion and fransmission,

A0) The clowmoutury operations
ston. Most vemders of 1he yolune
that thix the amost interesti
This dne. partienlarly, the 1u
which 1the anrh hatdles the ineri
i af the K cell amd Nicol prism
nection with the polavizartion of light,

v The transwission el veceplion of {ele-

af teleri-
will agree

i
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iscion, AL the varions types of stodio e leside From ¢
| s followed in varions countries ave lteminston Rand, Tne, B
wal. with partieular  reference o the | Hotel Royal
technical features peculiar to cach gystem, S
1y Badiacision  for the amatenr.  The X
Alueric I of thix book will lwe quirte Seanlousy .
astatled o teh of intorm, mowhich dlirnss A0, G
: . Shuee firathers Connuiny
the antha compiled coneeenris amatenr \Il'\llmln Silver, Ine. tide Back ¢
tel fon eqi nt hgsed un itferent inson Smith & Company
television sy and thes con- warl Warner Carp,
1rics toowh voate weme Tostiime uts Corp. . S,
Ve Catlianlearay felecision, Yo s of Suter- | T
estote observe that the author has devaped . .
constderalde spaee o the subject which js go- :l:-.lll“l'_'.\ Lin ‘,':'2
e to receive the et attention o the ::II'I:]':'”" e (s o
NeXt twiae or thiee s Tar, television hy Troman S oy
ans of vacinum tn picinee dissembling and Tey Mo Radio (o, Tne. 3iby
ecombining nuits appears to be the most logic |
s proposed s e advantises | U
for instanee, cathade-ray tibes e Caiversal Mivrophone oo S0
s the anther shows in thls clhag- W
terin which the latest ideas are deseriled,
Cor The Progress af folevision,  Interna- Webster Comps The ., o
ﬁulmll\' khown pioneers in felevision tell tne Wellwartle T Company Dl
Lin this comcluding chaprer, just what “.':'_"""'";:'I'l’t" Tt “n' (('ul:-
[hl\"]”;-"“’.'”f We o ay i the field of \\';:;‘h-[l;ll(-‘ li:;lliu Service Co. "
sion within the o= |
tinelide the lln-h-un‘
not, Ianvillier qia e : .
Chauvierre, Bene Hardy, Van Dyek, Manfred | (hile s ','I'::’r'w':,
van Ardenne, WL Baird, Hugo Gernshaek, P 'of an g Mo thee
and V, K, Zworykin, | aration of this jndex.)
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BOYS -THROW YOUR VOIOE SOLAR TELESCOPE—$1.25 ;i

% Into a trunk, under the bed or
2 anywhere. Lots of fun fooling
,ﬂ teacher, policeman or friends.

THE VENTRILO

a little instrument, fits in the -

mouth out of sxght used with -
above for Bird Calls. ete. Anyone can use :t
Never fails. A 16-page course on Ven-

The new Excelsior Solar Teleacope is a large and scrviceable instrument, nicely made and accu-
rately fitted. When extended it is almost three feet in length, and when closed measures not quite
twelve inches in length. Telescopes of this size usually scll for many times this price, but by
importing them direct from a large BEuropean manufacturer, we are enabled to offer them to our
customers for ONLY $1.25 each, at which price they cught to sell readily. The ienses are well

triloquism and the Ventrilo. Al for 10¢ postpaid. made, the sides are brass bound, and the four sections are perfectly fitted. Iere ia your chance to
wbtain a Telescope for a fominal sum. It will be sent postpaid to any address upon receipt of
'$1.25 in Any convemcnt form. Postage stamps accepted J.t more convenient.

ELECTRIC MOTOR p1ont” Cartridge Pistol Maieroveows moio

All Parts Nece 1 oc

sorts, basehsll

Sound< almost unbeliey ..:))' but 1

is perfectly true. ior N \;"1'2 J REVOLVER STYLE

cents we send ¥

necessary packed in 1 neat

full printed and iliustraled direc
tions for assembling. No trouble
at all pasting the part: to-
gether. in fact it is FUN,

Just follow a few sxmple
Instruetions and in a
few minutes the motor |

Is ready to run. 10¢ wslnaid.
) _ |Well made and effec-
tive; modelled on latest

WONDERFUL ul'ne Revolver; appearanca
alone enough to scare a

|NSTRUMENT |burglar.  Fires 22 Cal
) 3 Blank Cariridges abtaln
Greateat thing vet. liple everywhere, Price 50c, or better make and
Nine separate articles |syperior finish $+.00, Blank cmrldges 50e per
one. Odd. Curfous {100, Holster (Cowboy type) for Blank Cartrldge
and interesting. Lots  |(Pistol 50e. Shipped by Exptress only. Cannot

Prices

50c¢

$100 | ponaive Radlo Seter the materisle

purchased for a mers trifls. Also talls how to hulld -
short-wava Raceivar for bringing in foreign statione,
i bche[e-ll;, ships 8t soa, eto, OMNLY 13¢. sostpeid.

SILENT - DEFENDER

night watch-
men and othera
A3 & means of
self-protection.
Very eflective.
Easlly fOts lz‘ge

:fo by parcel

of pleasure as well a3 5451 770 page Catalog of firearmas, sport ovelties, hand, the
very_ useful. Cin be |pon 1o, @.0f fireatnat upenting) goaks. n gera being grasped In the four holes. Very
:l)('d :nG'.; Maxn:fe‘lmz Glass, = uscml In an emergency.  Mad, egf Alulml-
pera_ Glass, a Stereounpe, num they are light. welghl es9
a Burning Lens, & Reading Glass. & Tele: |B AG ov "TRICKS 15 tan § e 45 "aelier 153
scope, a Compuss, a pocket Mirror. and a ulwaya ready for instant use. PRICE
L:mm: cope—for examining eye, var, nese and throat. It .25: nach, 2 for 45¢ postpa cmaloa 0e,

Jt ls great fun my.

tifying  your {rlenda
Get this Bag O Tricks|
and be the cleverest|

wirt the ¢t to loeate even one painful cinder in

eve. Folds fiat andd fia thy pocket Price. 35e. or 5 for §1°00. WONDERFUL X-RAY TUBE

A wonderful littic instri=
ment producing optical

tellow In your dls- = 1lluslons both surprising

triet, Contains appara- ¥ and startling. With [t

! roen' ' s AE Y 4% R occadly the bory of

Xi1H SN f BDparent! e bones 0

Make Your Watches, Clocks, Ete., TRICKS, tnuuann'g the| gour fingers: tho lead o 2 Jead Dench), the
MAGIC FADDLE (mystify| Interlor opening in a pipe stem, and many

VIS ‘The very latest disoovery io the scientifis

N .mmllﬂe by nght orld. Hitherso, prasticelly  umoh your friends by making Otherslmllnrllluslom. Price10¢, 3for 25¢,
nt prics, wa b . al

ANT plied to match  stick jump from!

one haole to the other). (ﬂ Explodlng Ma'ches

I’l e TANTALIZING

Anyous—you can da it, A Lis -pplwd to th |

T bnurae iy poPueBuL 1:08% TRICK. HINDU Fonr wits D Pher ook nt Tiks
L2 T H b e
v, Lum ng suffisiont Lo MYSTIC SQUARE o nﬂw{ matobes but axplode
-....mnl a rt :lu. Price 25:. 10 5 nd $1.00 po TRICK, and the MYS- with & Joud bsag whan ||§ 12

Blllc e b0 & bot. PRICK 108
o 3 bozes 28<¢, or T3e
es. Not mailabls,

TERIOUVS RATTLING

STICK TRICK. Full instruc- oc

tlons with each trick. No skill
requlred Everything cumplete for

150 postpaid.

BIG ENTERTAINER

E'uwa by Express anly.
180 Jok d_Riddl
Magic 'l‘(:xcel:s.a& P‘ll'llﬂl' games. chHlNG POWder

g s el Electric Telegraph Set 1501 FAh

3 Monologues,

" 21 Puzzles and Problems. 5 H‘:. you are boy-ulf Ag;vluvit: olarc:rlc ul;-
W, A L™ Comice Recntnhons Cub—outs lor xraph sat of your own ur! t;io u‘n sénde-
i to trieads, Got t ta)

heckers and Chess, Dommnes. Fox and Geese, 9 Men MOoITis, |hook them up as shown ia the d;:ecu;:afclor

Spanish Prison Puzzle, Game of Anagrama, eto. All for 15c postpald. |two-way mes:ages for nending an

receiving. No troubls at all t,o
Q\ omnhmth!)uaunplamutrunhous
that mccompany aench set.

reat. Tho rerlt is 6 §igorecs acat s thes some
AT St e B e
For 380 or Y80 par fosea, Bhalonsd by Expreas,

ANARCHIST BOMBS

=, / Operates on any utandnrd
'}l:hu be;‘ok [t Hir dry bntu‘ry ?)bt.-uu;bla evary- £°"' of thou guu vt;l.
nw, Faplamg ! where., With this outfit you . 4//// e “
b Hep 4 Do,
i PLAY PIANO [t & tiami ot e T o
ypnotie - RO

to producs
alnsp. how
nwakeh l aub.

disappsars Io 8 art
10:- f.l' Box,! 3 EO
kol 75 per dcl.

[receive messages by the
INONEHOUR oetiiorastiona Sode
WG SIS ;:d in n vary short time e ’”‘_ L
t! in new oMo AR 8XPOr ODOr- y’ﬂﬂ‘- 5 y . e
BOARD, No teacher needed. [sior. Meunted on wosdoa ‘e = 7 Electician Boxes $7.80 - per
s Burorminglysimplo. Placo the |base measurine 413 fnobes. sTeise cooc ] )/ 10¢ wroty  Boxes. " Bbipied
hyp Vamping Board upright over [first elans oonstruetion 7 AL e ) by Espress. Not Prapaid.
e, bow 10 m;lw;::;lomm- GOOD LUCK RIRG ihe pisao kere) asd vemp |cheoughout.” somplte /. . 2 /2 "/ f Add 100 for 64 sNEEZlNG POWDER
e ion. " telvpa.| Vary "'ﬂlud guslad end |LT1T4 il Tox ?m?;’“f.’- I / o ek
27 fase 3 “’"" T time, ote. No knowledge o :
J musle foquired. After using
few times, the Board may bx
! diapenssd with ontirel

o0r DASH

lace & very emall amount of
lhu wder on the buck of your
bend snd blow ft ioto the nir,
and watch them sneess wlthau\

oro" ban- al

A erynplnta e skull end
e ONLY [wo ! brillan
ch Dostnald -rkl-omo(

il
!lll illustrated

hnal loodlnu ppd. Pric k B
a t5¢ Pastoald [instruetions — nowiog ths resson w
°°.M"'UE, ""N?"SM . 8te: |6+ MINUTE mnuomn Gourse. % ML) THOls. R ',‘,:::,“:‘\’f:p::;
Kt pages a -lrr- s+ 35¢. '-“' !“f “u'u“nlﬂl taet . Teaches how [15¢ (without the real .ourte but think they
uss ths nz\n tremola, fully "l“"” Poste 3 . arme, enils, beve caught it one {rom sae
TELL YOUR OWN FORTUNE uiresd Sries 15 poatoeid. >aid. cines. PRICE 10¢ nnm

other, latwonn the hu.bh:1
snd sosesiog you yourself wil
ving the titne of yous life.
For poriies; politicel meesings
cor rides, of sny place at alf
whau there is & nthmu of
lo, it is the ymum JokE oul.

With thoau Jm"lm‘ﬁon:v MAKING SECRETS. Golden opoors

Lok wtad lere [ tunities for everyons, &4 pags enpvruhled
key e, bmkeboekiullolmnoy«mnkml . npn.
Wi kX we?lfarmules, wrinkles, trade secre
0inias? Wil pogeny that can be started -nth “tide or i
,b. ) v- ¢apital at home in epars tims. 10a poatpald.

% PRICE 10¢, 3 for 282, 75 d hipped by

it gereripiiiny : éﬁufn’:"ﬂl';'ﬂ'.cn'.fm“‘.'ni":’s'e‘.ag'efr'd hend. | A classy looking ring, Erraas et e St 138 mare Wasetiy Cotares 100,
& fotiunats | an eriatmed by eclabraiod eacicims. with | With imitation platinum COMICAL

A . % gicination| e iposre of ;'-rd tricks used b A vrofcasional | finigh, set with large imi- /

: Restpald. = e Bploe_25e posine :'AOE diamond. In the /[ MOTTO RINGS
_FORTUNE TOLD BY CARDS | RF (’RM N‘; shank of the ring is a § Lots of harmless fun snd
T ?- < R T P E l small mierogeopic picture, ¢ e ol e

" -m 3 < 10e pd. SKELETO N/ simost invisitle to the ‘.‘ EAY o Thuemale” Bl

o B num] witl wording

| A fointsd Sgure of «| NBKed eve, yet is magni- § et na " luscated:

l"lcl lce 25¢, aa, Postpald.

Mo 250 TriEls
SY 4o oxcellant ittls

oontsining 250
Pnlov Tricke, trick
itheards,

skelaton M‘lnkl\nlheuhld fied to an almost incres
Dot
T dible degree and with
tions gmd movements| Astonishing ¢learnesns.
\phile the eperator ma¥| There are pictures that should suit all
FriceiOc.3tor25copd | tastes, such as bathing girl beauties,
‘HOW ro prre . Book cantewne |=-.J.r ne| pretty Ircnch actresses in lnlerestmg
written in winple lan) poges, also views of places of interest in
] i id.
sunes” 58 ifow'rasiona 25¢ postoald. ?mnce Panama Canal and elsewhere: others show Lord's

Dept. 246, | Prayer or Ten Commandments in type. State wishes and
('.AA‘I":\:?)I JOHNSON SMITH & co.' Racine, WIs.| o will try and please you. PRICE 25c, 3 for 63c
£ AL SeE EATALOO S 2 Lottt 10n,0r e B Lats| or S2.25 per_doz. posipaid
s wind in exls oa

&L
PRICE 10c¢
ostpad.

D atcepted,

. Bo ple
thn ® 'ahild c-n pers
form them, onruul;
tilye, Bent postpd. to
soy addresa for only

10c. 3 coples fo¢
28¢ postomid.

" ADDRESS ORDERS FOR ALL GOODS ON TNIS PAGE 'I'O

ng b etc
rocursble eltdwhers. Remit by Coln, Mﬂ Order, Cb.c';hor unul.d
D5 Postene Btampa. for it articlea {isted shove. Canedion monsy, soN SMI I “ 8 c Racine
stemps and Postal Motes sccepled 31 Current rate of Exchange. ® 946 9 Il
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Presented on this page are the new books of
the RADIO.-CRAFT LIBRARY—the most com-
plete and authentic set of volumes treatin
vidually, important divisions of radio.
has been designed to give radio men the oppor-
tunity to specialize in one or more of the popular
branches of the indusiry. The material contained

TO THE RIGHT
WILL BE FOUND
A SHORT RESUME
OF EACH BOOK

indi.
Each book

Radio Set
Analyzers

And How To Use Them

With Full instructions snd De-
seriptions  of  Set  Analyzers,
Tube Checkers. Oscillators. Ete.

By L. VAN DER MEL

Thls hook explains thoroughly
the operation of set analyzers,
lube checkers, oscillators  and
other testing  eduipment. For
every radio man this hook iz ex-
tremely helpful. It covers every
phase of testing and xlives you
valuable short cuts; compietely
ilustrated with photographs and
itlagrains to facllitate the use of
modern testers. Recently reprinted.

Book No, 2

Modern Vacuum
Tubes

And How They Werk

With complete TVechnieal Data on
.':"ta Standard and Many Speciel
ubes

By ROBERT HERTZIBERG

MODERN VACUT'M TURES
describes  the  fundamental elee-
tron theory witleh is the basis of
all vacuuin tube operation. and
Roes progressively from the stm-
Dlest two-element tubes right up
to the latest pentodes ynd thyra-
trons. It is written in elear,
s#imple laneuage and 13 devoid of
the mathemutics which is usually
so confusing.  Valuuble reference
charts  and  characterlstic  curves
of standard and special tubes are
to he found. also diagrams of
sockets and pin connections.

Book No. 3

The Superheterodyne
Book

All About Superheterodynes

Hew They Work, How to Bulld
and Mow to Service Them

By CLYOE FITCH

There is no more fascinating a
subject in the large array of radio
circuits than the famous super-
heteradyne cirenit.  \Whether you
are a Nervice Man or experiment-
er. first-hand knowledue about the
construction of ~uperheterodyne re-

ceivers s very impartant.  The
book  on  Superheteroiiynes glves
Umierlying principles of thelr con-

struction, right from the very first
sel made.

The authors of these
everybody.

in_these books will increase your knowledge; you
will find them 2 real help in your work and they
will contribute to your money earning capacity.
Read these books duting your spare rime at home.
_books are well-known to

A Complete Compendium of the
Most  Impertant Experimental
end Custombuilt Receivers

By R. D. wWASHBURNE

It js fascinating to the experi-
menter. or even to the up-to-date
Service Man, to take u commercial
set and to chanke It into one us-
ing a famous hookup that is not
found In any manufactured set.
Many excellent circuits have nev-
er been commerciauilzed, but 1im-
ited only to hume set huilders.
Thousands of these popular clr-
cuits have been requested from
time to tlme, and in this hbook
we have included over 150 cir-
cuits, which jnclude the famous
Peridyne. Cash-Box A.C.-D.C.
Ret and others.

Book Ne. 5

Heow te Become a
Radie Service Man

How to Get Started and How to
Make Money in Radio Servicing

By LOUIS MARTIN

The ambitlon of many men in
rudio today s to become & first-
“rade Hervlee Man. It is not as
«difficult as one might helieve. hut
it rannot be done In a few short
menths.  Following very curefully
the adviee of Mr. Martin, who
has deslt with the Drohlems of
thousands of SKervice Alen, this
hook deals very varefully with the
ewsential stages In thé prepara-
t’llon for qualifying as a Service

an.

Bringing Electric Sets
Up to Date

With Pentodes, Multl-Mus, Dy-
namic Speakers—Complete In-
formation How to odermize
A. C.. 0. C. and Battery Oper.
ated Recelvers

By CLIFFORD E. DENTON

In this country there
ten milHon eclectrically
receivers that conld be modern-
ized—by placing in them new type
fuhies. new speaker coauipment and
other modern finprovements.  This
busines« of {mproving old sets
vall g0 to the cxherimenters and
Servlee Men if they will auickly
U sump inte aetion.

are over
oberated

| tmensely

The I@dlo@aft Library Series cocvers accurately
every branch of Radio—and thoroughly. too

ou have ever

. Each one is an expert radioc man;
an authority on the subject—each is thoroughly books.
Book Ne. 4 Book No. 7
Modern Radio Radio Kinks and
Hook-Ups Wrinkles
The Best Radio Circuits Fer Service Men and Experi-
menters

A Complete Compendium on the
Latest Radle Short-Cuts and
Money.Savers

By C. W. PALMER

It often becomes necessary (for
experjmenters und Service Men to
call upon thelr memory for some
short cut of radio wrinkle that
will solve a problem quickly. In
business. “‘short cuts” mean time
and money saved. and (o the Serv.

ice  Man 'time saved’* means
money earned.
Book No. 8

Radie Questiens
and Answers

A Selection of the Most Impor-
tant of 5.000 Questions Submit-
ted by Radio Men During the
Cours® of One Year

By R. D. WASHBURNE

There have been collected s wide
variety of questions which have
come into our sdltorlal offices dur-
ing the past two years., ami only
those whose answers would henefit
the majorily of men engared in
fulio have been incorporated In

this amazing question and an-
swer hook. A tremendously long
list of topics is rreated.

Baook No. 9

Automobile Radio
and Servicing

A Complete Treatise on the Sub-
Ject Covering All Phases from
Installing to Servicing and
Maintenance

By LOUIS MARTIN

Autoinoblle radlos are up and
coming, and someone has to serv-
ice them properly. 1t therefore
behooves you to read thls im-
imporlant new look on
the art of Automoblile Radio. The
honk is concise, and full of illus.
trations, photographs, diagrams
utd  hookups.

A few of the really interesting
chapters:  Introduction; Auteme-
tive Racdio Installations: Comblete
Descrintions of Coinmercial Auto-

| motive Reccivers; servleing Auto-

motive Weceivers; The Ignltlon
Kystem; General Service Consider-
ntions: Eftects of Temperature on
Prower Sunply: Conclusion.

familiar with the ficld which he represents.

This is perhaps the first real op)
ad to build a radio library of
ooks that are authentic. right-up-ro-the-minute
and written so that they are easily digested and
clearly understood. Ma:il coupon below for your

reunity that

Beok Ne. 10

Home Recording and
All About It

A Complete Treatisa on Instan-
taneous Recordings, Micre-
phones. Recerders, Amplifiers,
Commercial Machinss, Serv-
feing, ete,

By GEDRGE J. SALIBA

It there fis one subject that
Is faseinating to svery radio
man, it is that of Home He-
cording. Of course, this volume
1s uot all on '‘Home'’ record-
ing, but the information con-
tained therein is lmportant to
commercial radlo wen, studio
operators, engineers and others
:ﬂlerﬂled in this phase of ra-

0,

The art of recording ard re-
producing broadcast selections s
becoming more important every
day to radio men. experiment-
erd gnd Bervice Men. Equipe
ping dance lhalls, auditoriums,
churches, restaurants and homes
with public address systems and
amplifiers brings many extra
dollars and eften an excellent
income.

Book No. 11

Point-te-Point Resist-
ance Measurements

The Modern Method of Servie-
Ing Radlo Receivers

By CLIFFORD E. DENTON

Of the diMicult problems which
Nervice Men face today when
rpajring receivers, the Ereatest
that of replacing proper re-
nee valure In scts. This task bee
+a even more difficult wheh 1he valaes
T4 ore are unknown: apd Mmanu-
facturers of many standard sets do not
Flu this information on to Service Men,
n this new book rastic men will find the
Iiformation needed to duickly place ‘s
receiver in mormal operating condition.
Thi» book eutn in halt the time ususlly
required to mdjust 1he average set,
Hufficient apace hae been devoted to the
elementary problems and the theory of
electricity ms it is applied to resisrance
mesgurements o that the Servies Man
will have s comprehensive idea 4216 how
1o ovetcame this problem.
Bedow you will find & partis] lisr of the
contenta which will appear in 1his new

k.
INTRODUCTION. Advantages of Re-
tnuce “Memsurement Aethod of Sers.
or :

i
ol
af

anic Principl

t
Measurements Typical R,
nsing Ohmmeter; Resistance re-
ments using Modern Tester: Routine
Diai in Avail-

Testing where
ahls

i
ot Availshla wliere Resistances
kiowni the Relntion of Voltage

Methods 1o Resistnnce Mensure-
. APPENDIX. Resniance Charta

ALL BOOKS
UNIFORM

know their cubjects, The volumes
12¢ iRustrations,

ale

outstambing value, for itz editorinl

all nnifofn size.

659 inches.

The hooks in the new RADIO-CRAIT LIBRARY are att strictly up-to-date. and written by men who
and contaln oh ah average of 50 to
Faeh book is nrinted ot tine book paper ahd no exhcnhse has been spared to make It
uments as well 4s from the mechanical stamdboint.

umes.

with your remittance,
accepted

Big Discount
to You

In order to make It possihle for evervone to buy these books
the fifty (50) cent price ha< hecn made yniform for all vol
You ¢an buy these books scparately, but you should
take advantage of our special affe

When Five (5) Books or More Are
Ordered

Deduct 209, from Your Remittance

Simply fill in the coupon at Jeft, and mail it to us together
Checks,

r

stamps of money orders

318

'R

Clip Coupon and Mail Today!

GERNSBACK PUBLICATIONS. INC.. 96-98 Park

1 have circled below the numbers of books in the RADIQ-CRAFT LIBRARY, which you
are to send me, and have deducted 20% for ordering five (5) bouks or more.
my remittance In full, at the price of 50¢ each, when less than five books are ordered.

Place,

New York,

oo

N. Y.

1 have included

The amount of my remlttance
Circle  pumbers wnanted 1
Name

Ciry - e

|
|
I
!
|
n |
I
!
!
|

[C— ..(Stamps, checks or money orders accepted.}
2 4 5 [} H 8 9 10
Address
ST 1717 S cerireres...BC-11-33
B RADIO-CRAFT for NOVEMBER, 1933
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$50,000 SPEAKER CLEARANCE
SALE!

SPECIAL - SALE - FEATURE
FARBAND INDUCTOR DYNAMIC

Absolutely Genuine Farrand:
Compact in Size:

Brings in the Very Weak Short Wave
Stations:

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”. $3 95

BOSCH FARRAND

L ] L ] ) * r
SPEAKER CABINET Limited Quantity! | 1,7 MoDEL

\\’Ill aunmmndale any l
w0 | GENUINE R. C. A. DNYD:::;?IC!

The Ideal Short Wave Receiver Speaker:
Eliminates Hum and Line Noise:
Draws Less Current:

[} A beautlnl

w binet artixtle-
ally | expensively
fini<) It was buib The 12” madels have two
B MAGNETIC | i
" afacture of eabl- witt hracket on st~
n Gr confaine tom to ease mounting,  Di-

loth  f
|color

CHASSIS | /il o

127 Muodel)

gy 3 an - i . .
2e” high, 1 LT This chassis is  the  identieal Our Price o i.ioi......

one wged i the RACGLAL Tonh- | —
TR and 103 Spo
list for ax high as &

OXFORD

Price ceiraiaaaaas 51-75
which _permits wse of 450 A c. andD c.

volts  without distortion, rat-

Model D-7,A.C, tling or blasting,  Generons oversized  pagnet.

DYNAMIC The thick l:'xrm:nur(‘ is _Jl(‘l'llﬁlh-l} centered,  tha CON c E RT

. atnrdy trame ix lined with a special self-
Widely n.ed a- an ad- hatthing by improving  aconstie prope
:]‘ll"u'“ aker - In erties of this sensational speaker.  Note the cor- A e
T 1T bk sl ruggated surface of the cone, an v xelusive frature— 1:e'a l;;“ I:elll)li):r b t.
ten W1l handle an < perfeetional reproduetion qualities  con- mode ave a fleld
enorimous  amount  of '3 most compactly made; 97 outside di- resl-tunce  wf 2,000
volume without distort- L. " deep overalh . utput trans
Ihg or rattling.  Equip- Price X . sz.’s former muy be  had
uml win 280 pectifler " for Ingle or puh
tube. The mum mea. pull vutbut tubes.

sures 12027 high, 113" wide, and ¥ ./ 2" d"l

Laflle o1¢ning required, 107, 1t AL with Tube..ooiieiioeiiea, 65'75

f:"! ol - $8.98 . el Sb 95 Price Going Up- Buy Now! | == 'OXFORD &
PEERLESS | §yomberd Carlso
A.C.and D.C. A.C.orD.C.

DYNAMIC | MAGNETIC ,a® Auditorium

SPEAKER P I -
c HAS SIS The seﬁonxfnrl:ltﬂc ad- DYNAMIC

dress  amplification  ia 13+ awditorium model.
;::::lm:ul:\l\'rrfurlnrnnll:l‘;f herei For nerf"(.'t tonul N Takes a Dbaffle
fer,  Kdually sulted quality amd service jnxist on a gennine STROM- with & 124"
for use with any re- BERG-CARLION PICKUI..  Little has to be said opening. Overslze
ceiver eliploying the about it—Strombeng-Carlson quality is known the :'m "':a"‘:!f_"' “'“‘:_

sverage type of andle world  over. 'ricve inchides a0 Stromberg-Carlson
Llitiea T . . in the feld eoil.
amplification  system Head, Arm, Matehing Trausformer, Pichup Plug whirh  gives tne

.
v b :

4 :' '"" as Inwlaf 9;;0;;;‘"""‘1 ': m‘;t‘;;‘;’” oulm:n {:‘;’r‘?:_l and 20-Foot Insulated Extengion Cond. speaker hlgher fleld strength and permlis grealter
E 101 2A O, madel nued a dry Tectifier syvtem with RUY NOW!  This Low I’rice For a Short Time energization,  D.¢*. wodel has a 1.000 ohm fleld
E 8 hum condenser for minlmum A.C. hum Onlyt which van be “""i'tlll“" from the power packs of
g Dimenslons—19 high, 8" deep. sb Price Complete s;.;o ampllders or from 110 1olt D.C. line,

A.C. Model, 1'rice. $8.951). . Model. Vrice. 95 AC. with 280 Tube.......... ... $9.95
6 Yolt. PrHee.eiiviiecaesiuraorrosaosanaaan .$7.95 G Model ... veeraa.as 87,95

All orders are F. 0. B. New York, and
subjert  to prior sale.  Terms: A deposit RE
of 20% is required with every order. Hal

ihce mav lwe pend on delivery,  Deduet

4 if tull amoamt 18 sent  with  order.
it B . B B 245 Greenwich St. Dept. RC New York, N. Y.
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RTC’s Big November 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 catualog them. Onee
sold out, no more cun be had. QRDER
NOW—TODAY.

STOP SHOPPING—the lowest prices
are right on this page. No one wunder-
sells us. We meet any price on any
new merchandize. Order dircet from
this page and save money. 1007¢ satis-
faction on every transaction. Take ad-
vantage today of these special offers.

No One in Radio
Undersells Us!

* “FARADAY”

Complete with Full Dynamic Speaker
ONLY 100—NO MORE WHEN GONE

7 TUBE SCREEN-GRID
RADIO RECEIVER

"rie ““NEW DEPENDABLE"’ ,I¢%,
Sold Elther Wired or in Kit Form

Here Indecad 15 vour opporlunity to build one of

&Lﬁ‘i’!@! :?. -

)

the nnest ube checkers ever 1ument
wl i \Inlll KN in eve1y 1h will ﬁ
te _( tpe tub i . with : <

v \'\Ii » I‘Ihl

rHECTL \—\ 1t the use

I
T N I~.\\ lll-

NDARLE. ddespite it~ high e«
I I tetnely shinnle G operate. 1oth
I i fhe s a3 d her vr tubwes ate
[3 tel without the use of wond plate™
l-u

teument ploy hi rale, DARe
Nl\\ \L 'I‘\ PE \III\ ING- (‘llll METER. in-uring
ertiene ul acy Tl intin t o will

| mote dhan 120 different tubes aml e 0]
v set been g M e b het,
il tu i~ wmply s sainsl ot
(R ndithon i< ind 1 by the flash-
il,k of 4 small pilot licht. M comiponent parts are

autifulls

tehed el and the entire inctrument pl in w skurdlly
SERTIT 0t variy "y I'nr opera ' m voli~ 1)

1 riinent i~ as |H .l.h— n.lhrr in kit forn or wd ainf
tested, Ut Mhipping o i

NO. 303 “New ODependable”™ Tube Tvster. ND. 303 A “New Dependable” Tube Tester

1! ever there wae a greater value than 1hic hefore, we havg yet to see .r The

aptectivily

completely wired and in kit form.
tested. $ 73 $ 73
YOUR PRICE.. YOUR PRICE. ... *

Gl ~ensitivity of this 7 tabse receiver ddue to it 3 tanel - e jst tizarps ax those of
e puerel nr‘ b0 receiver, T Voo i 1 et gn Lot ] ihed na URisbdard
1 . 1 SRTIOE ¥ By TN F type which i the ninst faoal
EICTLEY PR AT TN t 140 plitication neang 1 pe 29
o t 35 A0 L veltae wamplit
. in - 285 e Fhee Whneplete with s watehed.
it P R _ - EXTRA SPECIAL
",”"’ e Sy, At toban ti b b § coiit Baird Universal Short Wave and Television Receiver
] t i R
S TR N ) resresehly. e otk e oheis Seven Tubes—1§ to 500 Meters
HTSTLER T B [TEF TSN e 1
This receiver is not “‘1! andget type ; 1 o only 20 at Thls Pr'ce
Tt} 1 u 1
B N 0 " w, It beonuer 1 '
[ ' L waE " YA
i ¥ et ¥ W L 5 BROATIC AR

No. SP-2001 ‘*Faraday’ 7 Tube Screen Grid T. R. F.
Receiver including dynamic speaker but
less tubes

YOUR PRICE

5114

RADIO ano SHORT
WAVE TREATISE

FHEF: qmid )

FRE".

w 116 s(::(d
tion, radio

es of useful _intorma
lcms. diagrams and l“uii'ﬂ'l:ﬂos‘

JUST ANOTNEN CATALOG. «

|s A PARTIAL LIST
HERE NTENTS

ot of _ New

Law —Dls usslnn .o o]
4 e~ Twin

nslvuchn“"l g.:“:(hele'ﬂ-

an-Made

gs| Stat
! RADIO DEALERS rt-Wave *Gl ro! N
1 AND TXPERIMENTERS 3:::"— $3.00 Prize Suggestio

adio Rinks ' etc., efc.
¥]
3
i

WRITE TODAY Enclose 4
cents for postage. Treatise

srwle e - Hammur) | . e
din COSNTATNED IN A HANDSOME MAHOGANS € vining
L g wnly owenty doouldle Act ¢ i go uE by

LIST PRICE $80
No. 35 Baird Universal Short Wave and Television Receiver

ONLY

R

NEW READRITE MODEL 710 ANALYZER
TESTS LATEST TYPE 6 AND 7 PRONG TUBES
NINE METER SCALES AVAILABLE

V3wl Thes variety of ranges mahu n possible to test
every conceivable radio creun!. ngll.
t b B -

i coNvENIENT SCLEC'OR SW!TC'

— The e .

oo parent doe 0 L Ter gerd tosten Liata ot
ksv' PENTOD| :s---~muu’r-mus 1577 and ‘587

Over 100 New Hook-Upss

] 1
Ete. 1000 1llustrativns. sent by return mat

*ing cables, R-nrf-»

bafs U0 0L S o S eadits Clmt ol

$l6 17

~
1710 Analyzer. List Price, $27.50.

‘I'Ouﬂ PRICE

WE ARE A WHOLESALE HOUSE AND CAN NOT AC-
CEPT ORDERS FOR LESS THAN $3.00

t{ C.0.D, shipment is deslred please remit 20% remit-
tance, whith must accompany all orders.

tf full-cash accompanies order. deduct 2%o diseount. Send
money order—certified cheek—U. S. stamps.

Radio Trading Company

catalog for
Should
for same.

320

www. ams

ORDER FROM THIS PAGE

You will find special prices from time to
time, in this magazine. Get our big FREE
the greatest Radio Bargains.

you wish goods shipped by pnrccl pust, be sure to include sufficient extra remittance

Any exeess will be refunded
102 Park Place New York, N. Y.
NOVEMBER,

RADIO-CRAFT for

1933
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McMurdo Silver now presents

MAST

he

ERPIECE II

Designed especially for Admiral Byrd,

from specifications developed in col-
laboration with the research and engi-
neering departments of Harvard and

*another great eastern University.

Admiral Richard E. Byrd, U.S.N ., asked Dr. McCalel) of
Harvard University which radio receiver would Le best
for his next Antarctic expedition.

In substance, Dr. MecCaleb replied, “MeMurdo Silver's
Masterpiece, with certain additions.”

Immediately, the engincering department of 1arvard
made certain suggestions to Mr. Silver, as did the engi
neering research department of another great castern uni
versity, to produce, for Admiral Byrd, the greatest, most
complete, most thoroughly able all-wave radio receiver the
world has ever seen. Masterpicee 11 is the result.

The specitications of Masterpiece 11, as you can readily
see, promise a quality and extent of performance often
dreamed of, but never seriously considered as either prob-
able or possible of attainment. Yet, Masterpiece H actually
meets them, to the letter, and its performance, very con-
clusively asserts the fact that an entirely new era of
transoceanic radio reception has been born,

Duplicates of Masterpicce 11 . . . exact duplicates of the
very receiver that is going into the Antarctic with Admiral
Byrd, are now available,

A completely descriptive, fully illustrated book will
gladly be sent upon receipt of the coupon below.

*Name on request. Newher th -
versity nar Hareard has a commer- ¢

‘»' o P et
ciul meercst m McMurdo Stlver, Ing. RS, LA Iﬁ &‘5‘!’& "2y
S m—

s O

BRIEF SPECIFICATIONS

Here are Wlustrazed the Master-

prece M Super speaker th 3

telops 4 tunes the power output of anv other . .

. and

the shghedy smaller " wwditornom® speaker usnally

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

(External unit extends range from
10U to 2000 meters.)

Tuned R. F, stage on both Broad-
cast and entire Short Wave range
vet single dial tunes the receiver,
Greatly  improves  signal-nois
ratio on 2,000 mile reception.

Band-spread tuning on short waves,
Makes shotrt wave tuning actually
casicr than broadeast tuning.

3 air-tuned intermediate stages,
Maost accurate intermediate am.
plification ever developed.

Sensitivity better than 1{ micro-
volt absolute averagc.
Interstation noise suppressor ad-

justable to exact location require-
mnent.

Automatic volume contrel holds al
stations 20 microvolts and up at
constant volume to the ear,

Selectivity  absolute ¥ Ke.  for
Europe, better than U, 8, necds

21 Ke. wide 10,000 times down).

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

Undlistorted power outpnt, 15 watts,

‘utomatic and manual tone con-
trols.

Special impregnation for  tropical
chmates.

Built-in beat oscillator for casy
tinding of 8.W. and weak broad-
cast stations.

Cliromium  plated steel  shielding
case eliminates need for cabinet.

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

Medfurdo Silver, Inc., 1733 Belmont Ave., Chicago, U.S.A.

, ; ker, el i S . .
£"’;:'u';"‘.‘ﬁ'1 f:"l”‘;”‘{'“m:;,[h,:_:',",’;_""' Eaber s furmshed i Send me full technical information on Masterpicee 11,
E Name
. ]
McMURDO SILVER, Inc. - |
H
t Town Stute :

1735 BELMONT AVENUE

CHICAGO, U. S. A.
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Beyond Expectations
*You certainly know how to

build All-Wave Hadios. [

Never Seen Equal
"Logred neveral Central

No Other Set Compares Fine Results 1
3 “*The Midwest 16-Tube Ha- “I nm well pleased with the
American and Mexican sta~ { dio is all you said and more Midwest-16 snd have Lad

tions. short and long wave, am pleased bevond all my (s world-wide receiver). I ] - some fine resulta with it
Got FYA, France. Never expectations: have been lis- don'tbelieve there is another ] i Bunday afternoon wo were
scen anything to egual this tening ot two hours to GEB set on the market tocay with =8 | listeniog to o Rugby game

between Ireland and Eng-
fand, being broadeaat from
London.”—B. J. Hart. 41
West 8t., Cromwell, Conn.

new Midwest-16 for tono io England, 12RO, and Pon- the tone and selectivity of n
fidelity and conaistent sen- toise. France,"'—Dayton H. Midwest 16-Tube Radio.”
sitivity."—T, N, Btewort, Lasher, 267 Bylvan Awe., —>Mr. C. L. Gietl, 415E. 8,
Wuterbury, Coan. - Crand Ave., Bpringficld. 111

Vero Beach, Florida.

THOUSANDS ARE w

Worid ide t
Reception <

~
!\ lIDWEST startles radio world |
4 by offering this 16-tube De luxe
ALI-WAVE radio. . . finest development of its
14 yearsof experience asleading radio manufacturer
...at scnsationally low price of only $49.50. Buy this
bizger, better, more powerful, clearer-toned radio. . .direct
from Midwest Laboratorics. . . at a pasitive saving of 30% to 50%.
Brings in broadeasts from stations 10,000 miles and more away. Gives
complete wave length coverage of 9 to 2,000 meter (33 megocycles to 150 KC).

This powerful, super-selective, radio has FIVE distinct wave bands. ..
ultra short, medium, broadcast and long . . . putting whole world of radio TERMS
at your finger tips. Now listen in on all U. 8. programs.. .Canadian,

police, amateur, commercial, airplane and ship broadeasts. . .and world’s |AS LOWAS
finest stations 8s: DFA Nauen, Germany—REN, Moscow, Russia—EAQ,
Madrid, Spaim—12RO0, Rome, Ttaly—VK2ME, Sydney, Australis. Never ($Hl @€
before 50 much radio for so little money. Don’t buy any radic until you I

learn about this greatest of radio values.” Send today for money-saving facts!

40 NEW 1934 FEATURES with

Try this Midwest radio.. .in your own home. . .for thirty days o ° New
before you decide. See for yourself the 40 new 1934 features DPIUXPAUdI/DI'IU”) T l/pe

that insure amazing performance. For example—Automatic

SELECT-O-BAND (exclusive with Midwest), simplifiesshort wave s p E A K E R

tuning, instantly pointing out the wave length of the station.
Other featuresinclude: Amplified Automatie VolumeControl, New Type Tubes,

| WORLD'S GREATEST
. RADIO VALUE

DOWN

16 Tubes, Balaneed Unit Supcrheterodyne Cireuit, Velvety Action Tuning, Super We will send you coplea of letters like those
PowerClass A’ Amplifier, 20 Tuned Circuits, New Duplex-Diode-High MuPen- illustrated at top of page. They'll convince you
tode Tubes, No-Image Heterodynes, Full Rubber Floated Chassis, Varinble that Midwest radios are sensatiomal wvalues!
Tone Blender, Centralized Tuning, 7 KC Setectivity, New Thermionio Rectifier, They prove you ean order your Midwest radio
Totally scientifically shielded (coilsand switch catacombed) etc. Theseand many by mail with as much satisfaction as if you
additional features are usually found only in sets selling from $100 to $150. were to select it in our great radio laboratories.

DEAL DIRECT WITH IABORATORIES °

Increasing costs are sure to result in higher radio
prices soon. Buy before the big advance. . .NOW,
NEW STYLE CONSOLES while you cnn take advantage of Midwest's amaz-
The new, blg Midwest eata~ ingly low prices,. No middlemen's profits to pay!
You save from 30% to 60% when you buy direct

RUSH THIS COUPON FOR
AMAZING 30-DAY FREE TRIAL
OFFER AND NEW 1934 CATALOG

! miDwEST RADIO CORP., AGENTS! i

I Dept. 312
§ Cincinnatl, Ohlo. Make Eary

# Without ohligation om my part send

§ mC your new 1934 eataloR, aod com- | Check Here
]

[ ]

log shows a complete line of

beautiful, &rtistic, do luxe from Midwest Laboratories —you get

consoled .. , I0 the Dew mo~ 30 days FREE trial— ns little as £5.00

dernistic designs ... and down puts o Midwest radio in your

gg‘mdé" gy d"“b307’ to . home. ~Batisfaction guaranteed or your
%. Hand madoe by Mas- " money back] FRE log shows sens

tor Crafismen they lend it W omnr sotional radio values. Write TODAY!

home. Mail coupon today. Slgn and mail coupon ...or, send name and address on postal card...NOW1E [
Name.

MIDWEST RADIO CORP.T==

DEPT. IEEEA=CINCINNATI, OHIO, U. S. A. R ey ey R

Established 1920 Gable Address Miraco. ABC 5th ‘Edition i

Extra Money

g_lele details of your liberal 30-day | for Detalls
REE trialoffer. Tbiyls NOT anorder
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