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ANNOUNCING

FOR ALERT RADIO MEN

A GOLDEN OPPORTUNITY
IN

THE NEXT GREAT INDUSTRY

OFFICIAL
AIR CONDITIONING

SERVICE MANUAL

ﬂ'SD‘

PRE- 09)
PUBLICATION

OFFER

$4.00

HE idea of electricians, radio service men and other mechanically inclined

men, servicing Air Conditioning and Refrigeration Units is self-evident and

the thought has occurred to some untold thousands ever since air condition.
ing equipment has been installed in public auditoriums, theatres, studios, deparn.
ment stores, office buildings and manufacwuring plants. The tremendously broad
possihilities in this new industry are hound to give employment and success to
men far-sighted encugh to see its advancement and development. We guote an
excerpt from Mr. Hugo Gernshack's editorial which appeared in the September,
1933 issue of Everyday Science and Mechanics:

“I advise young and progressive men to go intv the air.
conditioning business during the next few years because,
this, without a doubt, is the coming industry in this covr -
try. Thousands of small firms will spring np, undertaking
to air-condition private houses, small business offices,
factories, etc. We are not going to tear down every
building in the United States immediately. It will be a
gradual growth; yet small installation firms will air-con-
dition small houses, and even single offices in small
buildings.”

This is only partial proof of the certain success of this new field. Further
assurance is that engineering schools have already added many important courses
on air conditioning to their regular curriculum. Architects and building con-
tractors are giving considerable thought to installation of this equipment in
structures which are now being planned and huitt. The beginning of this business

will probably be similar to the aute and radio industry, but in a few short years
it will surpass these two great fields.

Official Air Conditioning Service Manudl

352 Pages
Over 600 Illustrations
9’ x 12” in Size
Flexible, Loose Leaf
-'3-u Leatherette Cover

i oo mrt

MAIL COUPON TODAY!

| GERINSBACK PUBLICATIONS
I 96-98 Park Place, New York, N. Y.
I Gentlemen: Enclosed you will find my remittance of Two Dollars for
which you are to send me One Copy of the OFFICIAL AIR CONDI-
| TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
| off the press. I am to pay the additional Two Dollars to postman when
it is delivered. It is understood that the regular price of the book w:ll
I be FIVE DOLLARS when it comes off the press, and 1 am now paying
I only a pre-publication price of Four Dollars.

l Name B .

Dept. RC-234

I Address -

City State
I(Send remittance in form of check money order or unused U.S. Postage
Stamps. Register letter if it contains stamps or currency.)

L_——————————_——————_—_———__

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
edited by L. K. Wright, who is_an expert and a leading authority on air condi-
llomng and refrigeration. He is 4 member of the American Society of Refrig-
eranng E:ngmeers, American Society of Mechanical Engineers, National Associa-
tion of Practical Refrigerating Engineers: also author of the OFFICIAL
REFRIGERATION SERVICE MANUAL and other volumes.

In this Air Conditioning Service Manual nearly every page will be illus.
trated; every modern installation and individual part carefully explained:
dmgrams furnished of all known equipment: special care given to the servicing
and installation end. The tools needed will be |lluslrau'd and explained; there
will he plenty of charts and page after page of service data.

Remember there is a big oppertunity in this new field and plenty of money
10 be made in the servicing end. There are thousands of firms selling installations
and parts every day and this equipment must he cared for frequently. EvEnlually
air conditioning systems will be as common as radios and refrigerators in bomes,
offices and industrial plants. Why not start now—increase your earnings with a
full- or spare-time service business.

You have the opportunity to get your copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR.
When the book comes off press, which will be March 15th, the price will he

$5.00 a copy.  YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00.
POSTAGE PREPAID. This is our usual courtesy. pre-publication offer which
enables us to determine the approximate print order for the first press run.
Send us the coupon today. together with a deposit of $2.00. When the book
reaches you, you pay the other $2.00.

Here are some of the chapter heads of the

SERVICE MANUAL:
Contents in Brief

History of Air Conditioning: Fundamental [.aws: Methods of Refrigeration;
Ejector System of Refrigeration: Compression System of Refrigeration: Refrig.
erants: Lubricating Oils: liquid Throttle Devices; Servicing Expansion and
Float Valves: Servicing Refrigerating Systems: Control Devces: Thermoedynamics
of Air Conditioning; Weather in the United States: The Field of Air Condition.
ing: Insulating Materials: Heat Transmission Through Walls: Complete Air
Conditioning Systems: Estimating Requirements for the Home. Small Store,
Restaurant; Layout of Duct Systems: Starting Up a System: Operating and
Servncmg Air Conditioning Systems; Air Filtration. Ventilating and Noise Elim.
inating Devices; Portable Efectric Humidifiers and Room Coolers; Automatic
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air
Systems: Central Conditioning Units, ete.

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

AIR CONDITIONING
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PAYroR YOUR TRAINING
AFTERYOU GRADUATE

I am making an offer that na 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.
Tswo months after you complete my course you make your
first payment, and then you have ten months to complete
- your payments. There are no strings to this offer. I know
&~ a lot of honest fellows haven't got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.
I’ve got enough confidence in these fellows and in my
training to give them the training they nced and pay me
back after they have their training.
H 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,

A scene in the big, busy Radio Shops at Coyne. Here you see

fellows working on real Radios—not rcading about them from

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

TELEVISION and TALKING PICTURES

Television is already herc! Soon there’ll be a demand for TITOUSANDS 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 cquipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Ilere is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn

adio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

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

MANY EARN WHILE LEARNING

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

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

ALL PRACTICAL WORK
At COYNE in Chicago

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

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

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

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept.24-8H Chicago, IlL

Mail Coupon Today for All the Facts

i H. C, LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 2 §-8H Chicage, I11,

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

Name........ 00000000000 000000040800 0080 a0t Rtrnnran

AAATES8. v vennersesssesseaseoenasnsonsssssssansacencsnsns
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Wi DO OUs MET

IN OUR NEXT FEW ISSUES:

DYNATRON CIRCUITS. Many explanations have been
printed felling how the vacuum tube works as a dyna-
tron generator of electrical oscillations. However, these

descriptions have either been notably lacking in certain

respects or they cover the subject from such a hypo-
thetic mathematical nature that Mr. Average Radio

Man is lost in the first paragraph and thus gains nothing

by his diligent study., However, we have at last ob-

tained a description of the dynairon phenomenon that

is non-mathematical in nature and yet covers the subject.

AN ALL-PURPOSE SERVICE OSCILLATOR. This highly
useful unit makes use of the versatile characteristics of
the 6F7 tube. Some of the factors that make this unit
superior for the Service Man are as follows: compact;
A.C.-D.C. operation; L.F., R.F. and short-wave coverage;
pure audio modulation; and flexible control of high-
frequency and audible-frequency output.

——— e —

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

Text and illustrations of this magazine are copyright and must rot be
reproduced without permission of the copyripht owners. We are also agents
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub-
scription to these magazines may be taken in combination with RADIO-
CRAFT at reduced Club rates. Write for information.

Copyright 1934. Continental Publications, Inc.

I. 8§, MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 96-98 Park Place, New York City. Chicago Advertising
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Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Il

Woestern Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,

Los Angeles, Calif.
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Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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Service Manager
Earns 5200 Month

“As Hadio Service Man-
four

ager for Sterchi's
Nashville Stores.
enrnings are nrownd
a  monih. My  N.RLLL
training  enables me to
keep onr customers safis-
Hel”

F. IT. Leftwich

Sterchi Iros. Storves, Ine.,
Nushville, ‘I'enn,

$620 a Month

in Spare time
“I'm servicing from 3
to 5 =ets daily in spare
time and average $120 a

meonth from my Radio
work. I still hold my
regular day job. 1 owe

my success to N.RI.
A, . Farmer
1012 lenison St
Muskogee., Okla.

i

Owes a Lot
to N.R. 1.

YAfier tinishing my
tenth lesson, 1 started on
my first job. After that
jobs enme rolling in andg
1 found myself wirh a sar
plns of money with which
1o continue paying for m;

Courra, My first year's
record  was 108 Radio
jons, I have eleared
$2.005 to date in spare
time.”

John Heari

66-050 Jary Ave.

Maspeth, L, L, N, Y.

Get away from disagrecable jobs
with no future. From skinnoy, little
pay  envelopes. From  skimping
along. just lovely pettitge by, but
not Eetting ahead, DONTD BUT UL
WITIH TIHEM ANY LONGEL. Get
inta a feld with 8 future. Act to-
day toput yvoursell ahcad. Mailthe
:oupon for my free ti-page book

Free Book
Tells How
Mall Coupon!

that tells how you can train at
home in your spatre time to he na
Radio Expert: abour my Course (hat doubles and triples
the pay of many who take it. MM THAT COUI'ON

NOW and rake 1he tivet step toward a real fuinre.
Real Opportunities Ahead in Radie
for Trained Men

It's hard to find a field with more opportunity awaiting
the tralned man. Why in 1952-—the worst vear of the de-
pression- ~the Radio Tidoustry sold  $200,000.0(0) worth i
sets nnhd parts ! Manniacturers alane emploved nearvly 100,
THIO peopl About DL people Ked 1n the induspry,

-

1932 bhroadeasting revenue wis the bigeest in history, It's
A giganlie business, even in the worse business vers ' And
look what's ahead 0 Millions of serg becoming ohsoletr an

nustly., 15000000 sets in opecation thar next servicing
fron time to time! Owver G great hroadeasting stations
rurnisbing entertalmient and news to 100,U00.000 peuple.
Thesi figures iare go Lig that they are havd 1o grasp ! Yet
they are all 1me! 1lere ix 0 new industry thar has grown
into a4 eommercial giant. No womler grent business leaders
predict o brilliaut future for this great and growing busi-
ness.

Get Into This Field With a Future
There's opportunicy for yon in Radio. Its future is cer-

tain.  Televikion, shorr wave, pelice Radio. auromobile
Radio. lound  speiker systems,  aireratt tio—in  every
hranche developiments and improv nis are oking place
Here is a real fniure for thonsar d thou=ands of wen

whe really know Radio.  Get

road 1o good pay, and snccess!
and ger full partienlars an how e and interesting 1 make
learning at home.  Reitd the letters from dikttes who
are today earning real money in this faseinnring industry,

Many Make $5, $10, $1§ a2 Week Extra in
Spare Time Almost at Once

My book also tells how miny of my srudents made &5
10, $13 0 week extra in spare rime. seon atier they en-
rolles. b give you plans and ideas thar have made rood
spELre-tife  moiey 2M) ro 81,000 a4 vear—rtor handreds of
fellows, My Course is famous as the one that pays for
itselr.”

1initte that opens the
i e the conpon now,

T

Money Back if Not Satisfied

1 am %0 snre that N.L1. can train you satistacrorily thag

I will agree in writing ro refund every penny of yvour

tuition if you are tot satistied with my Lessons and

Instruction Nervice upen completion, " You'll get a
copy of this Agreement with my hook.

64-page Book of Information Free
Get vour copy today. It's free 1o any ambitious fel-
low ever 15 years old, [t rells you about lladio’s
gpare time and rmll time job opportunities : it tells you
Al abont my Cowrse ; what others who have taken it

are deing and ma . 1Vind out what lindio offers
YOU withont the slightest obligntion. Mall THLE

COUI'ON NOW.
J. E. SMITH, President

National Radio Institute, Dept. 4BX
Washington, D. C.

RADIO-CRAFT

for
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The famous Course That Pays for ltself

| will Train You at Home

SPECIAL FREE OFFER

Act now and receive in addi-
tion to my hig free book
Rich Rewards in Itadio

thix Serviee Manunl on D,

A I Battery operated
retx. Linly my students canld
hnve " n the past
Now femders of this magazine

wha o I the contron will re-
ceive it free.  Overconing
hut v of wll Kindds, foal
i irnnl Liroadd  tining
howls nrl o nor
di=tatiee o distorted
orn bont Audi
sl 12 4 Ma-y i
h ther vit

tee anfors P e
tnoat a ldree cop

miailing the e¢cupon below.

SPECIAL Radio Equipment

for Broad Practical Experience
Given Without Extra Charge

My Course is not all theory. I'll show yon how
to use my special Radio equipment for
conducting experiments and huilding
circuits  which illustrate imporiant
pribciples  use n o osuch wel-known s 18

Westinghouse, General 141 I'hilco. L.

[\ C. A Viewor, Majestie I ofhers.  Yon
( work ot with vaur owe bamls 1 of
¥ the things vou rewd it one be<son Tk <.
4 This 5030 petlad  of Iraining
makes learning ar home easy, in
4 coesting.  Caseinat
{ng. inensely pri
teal. You
learn huw
sels wark
hy the
work. and

I

and tripled the,
salaries of many
Find out about
this tested way

fo BIG GER

Wit
\“&et)g

SecnsececaDeacssscnanm

how to mak
them work
when they ure
out of order

have doubled

PN
PAY Ko

J. E. SMITH, President
National Radio Institute, Dept. 4BX
Washington, D. C.

Dear My, Smith. 1 want to take mlvantage of vour
Bhecial Offer. send ma your manual "1 rouble &clm)l]-l
ing in D.C. ALC and Batrery Sets” d vour hook 'i-
Rewards in Radie.” whieh explains Kadio ‘ﬂmml‘tun )
lies for higger pay and your nethod of training men a
home In spare thue. | understand this request does not
obligaie me. (I'lease print plainly
Name ~Age —
Address S
City e Stute M
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$3 50

Reg. List Price

- Official A
..__Radip Service -

Manual el

mplete Directary

400 Pages

9 x 12 Inches

Flexible, Looseleaf

of all

- 1933.1934 Radic Receils

1l Radio Service Gui.:l:e-:

Leatherette Cover

Over 2,000 lllustrations

There’s plenty of Servicing Material

in the NEW 1934 Manuadl

radio field has been shown by the fact that the

total sales of the first three OFFICIAL RADIO
SERVICE MANUALS, including the new CONSOLI-
DATED EDITION, now exceed 80.000 copies. Radio
Service Men and others engaged in various branches
of radio know the importance of such books, and how
they must depend upon them for reliable information.
Whether for public-address work, tube information
or a circuit diagram, the material needed is certain
to be found in one of the OFFICIAL RADIO SER-
VICE MANUALS.

In preparing this new edition many of the outstand-
ing problems of the Service Men have 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 public-address systems,
short waves, auto radio and others.

The illustrations in the 1834 Manual are more explicit
than lmf.ar(": inasmuch ax the diagrams are not limited to the
schematic circuit, but other illustrations show the parts lay-
out, positions of trimmers, ueutralizers. ete.  There are
hundreds of new circnits included, and not one from any
previcous editions of the manuals has been repeated. This
we unconditionally guarantee,

As in previous years, the 1934 Manual also includes a
FREE QUERTION AND ANSWER SERVICE. In each book
will be found 25 coupons, which entitle you te free consnle
tation on any radio service topic. These coupons give you a
complete mail service—aquestions on servicing and operating
any set oor eirenit are answered promptly and accurately
by the editors. Remember that, at the regular rate of 25¢
per question which s usually charged by radio magazines.
thig service alone 1s worth $68.00, And for the Manual, we
charge only £3.50,

It is quite evident that the 1934 Editiou of the OFFICIAL
RADIO SERVICE MANUAL 1s a decided improvement over
previous volumes.

ORDER YOUR COPIES NOW

It is Important to every Radio Serviee Man and_ Dealer
to uwet his eapy of the 1H34 OFFICIAL RADIO SERVICE
MANUAL: now. The new book will prove itself to be in-
valnable as thoxe volumes of previous years.

No need to dlelay sending g your order—the 1054 MAN-

THE necessity of GERNSBACK Manuals in the

Contents of the 1934 Manual in Brief

@ Dlagrams and service notes, more complete thun ever be-
fore in any MANUAL. Not merely the schematic hook-ups
will he found. but chassis drawings showing purts layouts,
positions of trimmers. neutralizers, ete.

@ Voltage readings for practically all sets, as sn aid In
checking tubes anid wiring.

@® All values of intermediate-frequency transformers used
In superheterodynes, with the manufacturers’ own SUEE®s-
tions as to correct balancing.

@ Detalled trouble-shooting suggestions and procedure as
outlined by the manufacturers’ ovwn engineers—in other
words, authentic “dope” right from headquarters.

VYalues of all parts indicated directly on all diagrams.
Section for reference to AC-D.C. cigarbox midgets.
section for reference to public-address amplifiers.
Section for reference to short-wave recelvers.

Section for reference to remaotes-control systems.

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

@ Section devoted to test equipment, analyzers, etc, with
full dlagrams and other valuable information.

@ A complete lint of American broadeast stutions with their
frequencies in kiloeycles: extremely useful In calibrating
and checking test oscillators and in csllbrating recelvers.
@ Free Question und Answer Service, the same as in our
last two Manuals.

@® No theory; only service information in quickly acceeslble
form.

@ Absolutely no duplication of any dingrams; nothing thas
appeared in any of the previous Manuals wiil appear in the
1931 MANUAL. This we unconditionaslly guarantee.

@ A handy, easily-consulted master index making it easy
for you to tind aimost anything pertalning to your service
problem Instantly. 7This index includes all the diagrams
published in all the previous GERNSBACK Manusis, as
well as the 1934 diagrams. A big convenience and time
saver!

Clip — Mail

P — — —— — — e e s . e ) e e e e it e S S

| GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place, New Yeork, N. Y.

tGentlemen @ Enclosed you will find my remittance of §3.50
for which you are to send me, Postage Prepaid. One Copy
of the 0934 OFIMICIAL RADIO SERVICE MANUAL,  [Send
remittance by check or money order: or register letter if it
contains cash, currency or upnused U. 8, Postage stamps.]

This Coupon Today

UAL, like its predecessors. is a necessity in your buslness. NAMEB o v v v v v arasoneranenneenaaneeeaneoserraerenenn 0ooao
We strongly advise you to order your copy today.
’ Address .. iin i 00G000G00000D0000000a0 GDoac
GERNSBACK PUBLICATIONS, INC. |, State
e Sts 000006000000 o0
96-98 Park Place New York, N.Y. t o __ M
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SERVICE MaN . DEALER - RADIOTRICIAN

“Takes the Resistance Out of Radio™

Editorial Offices: 96.98 Park Place, New York, N. Y.

HUGO GERNSBACK, Editor

Vol V., No. 8, February, 1934
e

WHAT ABOUT TELEVISION?

An Editorial by HUGO GERNSBACK

ELEVISION has now been with us for a good many

years. Baird in FEngland demonstrated television about

1926; while Jenkins, in this country, had achieved some

measure of success with the first crude television ap-
paratus in the year 1922,

Strange as it may seem, very little scientific progress has
been made in television from that time on. [t is true, that
some of the mechanics of the scanning apparatus have been
improved; we have better neon tubes; and we are enabted to
get a larger and clearer image today than was possible five
years ago. Yet television has not “arrived.” The man in the
street asks the guestion—and he asks it frequently—‘what
about television—what is happening? Is it true that our
large corporations are deliberately withholding television on
accg}t’mt of the depression? Has television been perfected,
ete.?”

To these guestions, it might be answered that none of our
large radio companies are holding back television, nor has
the art been perfected sufficiently to put it on a par with
present-day home radio. All of our big radio interests have
been toying with television; but whatever has been produced
is still in the laboratory stage.

[t is true that, by means of the mechanical scanning disc,
you can, today, obtain a fair-to-middlin’ image, providing
certain “ifs” are answered. Iu the first place, the television
transmitter must be “tied in” with the A.C. lighting system
that supplies the current to those who have receiving instru-
ments. If you live in a different district, where your electric
house current is not tied in with the system that also sup-
plies the transmitter, you are out of luck; because your
images will not synchronize properly, unless you go to an
endless amount of trouble and are, in fact, a radio engineer.

In other words, if you are located on a farm or if yvou are
in a suburban home, away from the network which supplies
the current to television transmitting stations. you will have
trouble. 1f you are in a district which has direct current,
you are equally out of luck.

Secondly; so far. the images have been rather small, too
small in fact. for comfortable viewing and enjoyment of a
presentation. Images a foot squave are not clear.

Finally, as [ have pointed out many times, the idea of a
mechanieal seanning disc is not the solution of television;
this compures to the crystal stage of radio development and,
in my estimation, television will never amount to anything
until we have some other, non-mechanical form of television
set,

This brings us to the cathode-tube television scanner, from
which mnch has been expected but little has been accom-
plished so far.

We have pretty good cathode-tube scanning apparatus to-
day; but they are still expensive, cumbersome, and do not
give the results that are expected of them; and, while the
cathode tube may be one answer to television, I do not believe
that it is the final answer,

I pointed out years ago that television research scientists
and engineers seem to be on the wrong track, as far as
television is concerned. By that, I meant that they are still
clinging to the old school of “scanning.” This school teaches
that you must break up your image into thousands and mil-
lions of little points, which you transmit by translating
them into electrical impulses and then re-assemble at the
receiver; where the reverse action is brought about so that
you can view the image.

This scauning idea, to my mind, is all wrong, and totally
unnecessary. When the final television invention comes
along, one which may be likened to the radio tube of today
as compared with the radio crystal of yore, it will be found
that the scanning idea is conspicuous by its absence.

Some thirty million vears ago, nature invented the first
real television machine which, so far, has not been duplicated
by man., 1 refer, of course. to the animal eye. which hgs
been in existence on this planet for million of years, and is
open for study by all television aspirants.

The animal eye (which, of course, includes the human eye)
is almost a perfect television receiver and transmitter. Not
only does it receive an image from the outside world by
means of light rays and then transmit it through the optic
nerve to the brain, but it goes the television engineer several
steps better; because. in the first place, the eye gets along
marvelously well WITHOUT ANY SCANNING MECHANISM,
but the image is received and transmitted in colors as well.

And, while it may be true that colors do not exist in
nature, but are only a psychological effect in the mind; yet
if, by electrical means, you can duplicate the living eye's
television machine, you will then also be able to transmit
and receive color impulses so that the human eye can re-
ceive them. It will be noted that the human eye “takes in”
an image all at once; that is, AN IMAGE IN ITS ENTIRETY,
IN ONE INSTANT. Even a fast-moving automobile or bird
requires ne scanning by the human eye. The entire auto-
mobile or bird is transmitted to the retina, exactly as a photo-
graphic camera receives the entire image on its light-sensi-
tive plate in a fraction of a second.

This would prove conclusively that it is possible to have
television without the scanning idea; but., of course, there
remains as yet to be invented. an instrumentality to achieve
this result. Some engineers will probably call me to order
and point out that, if I will supply them with several million
conductive lines between the transmitter and receiver, they
also can televise without scanning; because in the human eye
there are actually millions of nerves which connect the retina
with the brain. all these millions of nerves being enclosed in
what we call the optic nerve, It has been found that each
strand leading from the rods and cones of the retina is separ-
ate and distinct, being in fact a separate *“conductor.”

While 1T am aware of all this, the solution need not be as
difficult as may be thought. Take, for instance. a telephone
diaphragm, This single 214 in. black iron disc finds no
difficulty in transmitting simultaneously thousands of differ-
ent kinds of sounds that you can instantly recognize in the
telephone or in your loudspeaker; yet you have but two con-
ductors which connect the telephone transmitter and receiver,

In front of a loudspeaker. and listening to a symphonic
orchestra, a finely-trained musical ear has no difficulty in
picking out all of the musical instruments. And you, your-
self, have no difficulty in recognizing, over the phone, the
voice of a friend out of several hundreds others that may
talk to you daily, Yet, the telephone receiver does no
scanning; it does all these things with a single instrumen-
tality. The telephone diaphragm is the counterpart of the
ear. and that of the human eve is the missing link in tele-
vision today. The final instrument which will solve the
problem will be so simple that it would astonish us, today;
just as Bell’'s telephone receiver seems absurdly simple from
an electrical viewpoint, once you know the trick,
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The RADIO MONTH in

EUROPE
RE-TUNES

BrusskLs’ MASTER WAVEMETER
Bitter ecrpericnce ghawed that central
contrel wag needeod,

O avoid a repeti-
_Ttiun of the chaos
that followed the
inauguration of the Prague Plan six
yoars ago in Europe, the ["nion Inter-
nationaic de Radiodiffusion has devised
an elaborate scheme to effect a smooth
change-over to the Lucerne Plan, on the
fourteenth and fifteenth of this month
(January). Apparently Europe has
patched up at least a few of the differ-
ences hrought out at the recent meeting
at Amsterdam (Rapro-Crart, January
1034, page 391).

All Europe's stations will cease trans-
mission at or before 11 P.M., GALT,
on January fourteentli. Then, one by
one, according to special schednles the
stations will resume broadcasting on
their new wavelengths, The aceuracy of
the re-tuning will be checked systematic-
ally by one of the T official control
points.

At these points, special, accurate
wavenieters will he used to check the
stations within tlieir individual groups.
These seven poiuts are: Brussels, Ber-

LAKTY
O _HELSINGFORS

CONTROL POINTS —.cc@
STATIDONS SENDING
O.K SIGNAL = ———= o

Ty Nerwork For RE-TUNING KiROPE
To areid the chaos awhich followed the
Prague I'lan.
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tin, Prague, Helsinki (Sweden), Mojaisk
(U. 8. S. R.), Sesto Calenda (Italy),
and Stockholmi. The stations in the
Brussels category are shown in the map
below.

It may be wondered why each station
does not change its wavelength accord-
ing to its own wavemeter, However,
bitter experience following the Prague
Plan showed that much more rigid con-
trol was necessary. It appears that the
wavenmeters in the majority of European
broadcast stations were of doubtful
veracity.

JIMMY WALLINGTON
WINS DICTION

AWARD
S Walt Winchell
A might say—an
orchid to blue-
eyed Jimmy Wallington who takes his
hlace alongside Milton Cross, Alwyn
Raeh, John Holbrook and David Ross
as the winuer of the metal awarded each
vear for “good diction on the radio” by
the American Academy of Arts and

Letters.

Six-foot Jimmy cane into prominence
during the stay of the first Byrd expedi-
tion at Little America, when he acted as
announcer to the special programs
broadcast to Antarctica. Later, he
achieved some success as a commentator
at broadcasts of special events—and
then came Eddie Cautor.

JiMMy WALLINSGTON's NEw MEDAL
Cantors “straight wman™ awncrcs this
year's diction award.

As “straight man” for the Cantor pro-
grams, Jimmy came into the full glare
of the “lime light” and abparently he
has come out with colors flying.

While we have no wish to “put a wet
blanket” on friend Jimmy's achievement,
it is strikingly evideut that the selection
of the “hest’” announcer is made entirely
upon the personal opinions of the 60 to
100 judges on the following basis—bpro-
nanciation, articulation, tone guality, ac-
cent and cultural effort.

Absolutely no effort is made to verify

RADIO-CRAFT
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their selection by scientific methods.
There are a number of accurate ways to
check the quality of thie voice, by wave-
form analysis, by direct comparison by
means of reproducing devices, ete. The
editor wonders why, in this day of sci-
entific accuracy, a more reliable system
is not chosen by the American Academy
of Arts and Letters.

GEORGE F, McCLELLAND
He quit NBC to start his own national
chain.

BROADCAST
CHAINS GALORE

INCE the sad
demise of the
Amalgamated
Broadcasting Systemi;, Ed Wynn's pride
and joy, national networks have been
springing up like mushrooms. At least
three newcomers in the “network mar-
ket” with national ambitions have heen
started.

The first of these projects which has
come to ocur attention, and probably the
most promising, is being formed by vet-
eran George F. McClelland, one-time
vice-president of NBC. In answer to in-
quiries at Mr. McClelland's office, the
editor was informed that “Broadcasting
Stations Corporation” which is the high-
faluting name selected by directors of
the new chain. does not expect to start
full commercial operations until fall.

The second network is a remnant ot
the “Fire Chief’s” chain, and consists of
four stations of that late lamented group
and one other station, who are starting
very inauspiciously by trading pruo-
grams. Evidently they learned a lesson

—
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REVIEW

fromt the high-pressure publicity in
their Amalgamated experience,

The third chain (the owners of which
admit that they have network aspira-
tions) is associated with no less a na-
tional character than jovial former Gov.
Al Smith. Al went seriously into this
thing which he jocularly calls “rad-dio”
when he and a group of wealthy and
socially prominent young business men
of New York leased the facilities of
station WMCA, after a little argument
with Czar Lafount.

—

WEKILL OUR ART
Rat10 - CuavT  modestly  suggests that
brovdeasters adopt the abare ecacle’” ax

more appropriate than the standard blne
cagle, © by Iismo-Crarr

RADIO’S
BLUE EAGLE

ADIO set and parts
manufacturers can
now watch  the
radio broadeasters staggering along un-
der their very own NRA code. The
broadcasters (who were not included in
the electrical code with the rest of the
industry) have had a free hand up to
this time, but have now come under a
speecial code, and according to reports,
they are not well pleased with it.

The reaction of the NAB (officially
waorded National Association of Droad-
casters) is that the code of fair compe-
tition proposed by the National Recov-
ery Administration, will increase ex-
penses out of all bounds, and at a time
when the broadcast business cannot
be said to be on a hreaking-even basis.

In a letter to Rapro-Crarr, William B.

T
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Radio is now such a vast and diversified art it
has become necessary to make a general
survey of important monthly developments

throughout the field. RADIO-CRAFT analyzes

these developments, and presents here a re-

Delph, Chief of the radio division of
tiie Bureau of Public relations of the
National Recovery Administration, says:
“compliance with the code will inerease
bayrolls in the broadeasting industry
$L328,000 yearly; 765 people will be re-
employed and this number will repre-
sent a 350 inerease over any previous
high in employment.”

And from another source, we learn
that organized labor is making a drive
on the radio industry, hoth in its broad-
casting and its manufacturing aspects,
to introduce unionization. It is claimed
that wages arc too low in the manufac-
turing end, and to enahle “collective bar-
gaining” union agents are pressing their
plans upon employes outside the fac-
tories. The pay being higher in the
broadcasting end, it is maintained that
it should be even better, as proposed in
the code for broadcasters.

HAIL TO VIENNA'S
NEW STATION

ND

- = - === =] A news of a new
super-power
station—Austria’s  most  powerful—be-
ing located on Bisamberg, an insignifi-
cont hill situated about half an hour

from capital Vienna.
This transmitter is the first to use
the 300 kw. tubes developed by telefunk-
en. The station operates on 517 meters

VIENNA'S MAMMOTI] 13R0ADCASTER

Hear Furope groan ax “Wien™ blaukcts

the cther.
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view of those items which are of interest to all.

and now radiates about 100 to 120 kw,
An interesting feature of the trans-
mitter is the antenna systemr (which is
iltustrated herey. It consists of a
half-wave aerial familiar to our readers
(Ramo-Crarr, September 1931, page
269),  llowever, another 420-ft. tower
is nsed as a reflector so that the signals
arc sent out mainly to the west; 26, 10-
foot masts support the counterpoisc,

NEW YORK GOES
RADIO TAXI MAD

OxE or NEW York's Itapio Taxies
Owners of won-cquipped hoacks are nsing
large “hankics”

AST month, Radio
_LFlt'et Owners, Inc.,

put on the streets
of New York, 2,000 taxis, all radio-
cguipped.  The bright gray taxies im-
mediately took New York by storm, and
6 anxious is the New York public for
vidio in their taxicabs that it promptly
deserted all other taxicabs for the new
radio taxicabs which now are doing a
landoffice business.

The radio receiver used in these taxies
is the usual Philco Transitone, installed
below the taxi-meter in the cab, The
loudspeaker is located on the inside sce-
tion dividing passenger and driver, com-
ing flush with the dividing wall, and
faces the passenger. A small dial, with
two controls, likewise faces the passen-
ger. The quality of the sets that work
is surprisingly good.

There remain, however, many bugs to
be ironed out bhecause, of six cabs which
wc hired in one weck, two gave no radio
reception due to open wires, blown
tubes, ete. The taxi drivers keep the
radio set going twenty-four hours a day,
and even when they have no passengers,
the radio goes full blast to attract pros-
peetive vietims,

This is not according to Iloyle, be-
cause the radio set is only supposed to
be switched on when the taximeter flag
is pulled down. DBut the foxy drivers
push a pin in the two wires that go to
the flag, thus closing the circuit!

(Continuced on page 485)
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RECENT RADIO DEVELOPMENTS

—ILLusTRATED

f In the four photos above are
shown details of the colossal = . -
installatlon at Radie City. \ - =¥ S < 3 T |

IN THE development of equipment installed at the Radio City home of NBC, many innovations
have been incorporated to facilitate handling the 85 stations in the chain and the 35 studios at
the headquarters. The four views above show some of the details of the installation. At | is a
section of the control board from which the large dynamos supplylng the power for the coast-to-
coast networks, are controlled. The photo at 2 shows the "nerve-center” of the entire system.
At this console, any desired studio, or station associated with NBC can be connected into the
network. To prevent any possible failure of the power supply system, the emergency installation
shown in 3 has been installed.

John McCormick {center} famous Irish tenor is shown at 4 looking over the power plant at
Radio City, through which flows the current that carries his voice to many thousands of listeners
ecach Wednesday evening.

Below (5) is shown the interior view of a new fixed-frequency transmitter designed for police
broadcosﬁng. on frequencies between 1,500 and 3,000 ke. The transmitter is rated at 250 V.
and is designed to cover cities up to one million population.

At & is shown s photo of Macys famous Thanksgiving Day parade. This year, the fantastic
helium-filied animals were "sound animated" by fhe use of disquised sound frucks

Left: — Police
transmitter;
right Tony
Sarg’s ‘‘talking
animals."”
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WLW ON THE AIR WITH 500 KW.

A NEW EXPERIMENT IN SUPER -POWER BROADCASTING

11 | I— 1 ] ]

Radio broadcasting has developed through a
seties of steps from the first crude low-power
transmitters used in the carly experiments with
the broadcasting of entertainment to the pres-
ent highly complex and efficient transmitters.

Through these gradual advancements, the
Cincinnati station WLW, has often been identi-
fied as a pioneer. And now, the owners of this
station are building a new transmitter, revo-
lutionary in design and having a power ocutput
ten times greater than the previous maximum
used in this countryl In the upper-left photo
are shown two oil-filled audio transformers, cach

|

|

|
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weighing 22.5 tons] [Compare this to the
usual, Yo-lb. unit held by Mr. Schaeffer]) In
the upper-right photo is shown one of the three
180 kw. R.F. amplifiers used in this gigantic
station. In the lower-left illustration is shown
o section of the main control panel which is
54 ft, in length. In the lower-right photo is
a view of the transmitter building and the
830 #. vertical half-wave antenna. Powell
Crosley, Jr., president and founder of Crosley
Radio Corp., operators of WLW, WSAI and
WSBXAL, is shown in the central view.
{Continued on page 503)
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THE LATEST RADIO
EQUIPMENT

A noise-locating unit (No. 389).

NOISE LOCATCR

THIS portable noise locator has been
designed to meet the need of public
utilities engineers and Service Men for
a mediun-priced unit. 1t nieasures only
12 x 12 x 7'% ins. high and weighs 21
1bs. when ready for operation,

The equipment includes a receiver
with a sensitivity of 2 microvolts abso-
lute, flat over the range of 1,500 to 500
ke.; a collapsible steel rod antenna;
lhicadphones; and the necessary batteries.

Visual and audible indications are at-
forded Ly the noise intensity meter and
the phones. Ideal for use in the field.

TUBE-TEST ADAPTER

HE unit shown bhelow is used for test-

ing tubes having high filament voltage
requirements in test units which do not
have facilities for them,

It consists of a cylindrical case which
is plugged into the type 24 tube socket—
a rotary switch selects the correct fila-
ment voltage.

TURN FOR
FIL YOLTS

RECT PLATFS |
i

Tube tester adapter (No. 390).

Name of manufacturer of any device will be sent on receipt of a self-addressed. stamped envelope,
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A unit for testing high V. filament tubes.
High-frequency speaker (No. 391)

HIGH-FREQUENCY REPRODUCER

HE speaker illustrated above permits

reproduction up to H000 c¢ycles for
“wide range' talkies equipment. Couples
to the existing, “standard” reproducer
without a filter network.

MIDGET TRANSFORMERS
NEW line of midget transformers
for mike input, interstage coupling

and output has just been introduced.
They are 13 X 1% x 13 ins. high and
have a high efficiency due to the use of
special materials. Weigh only 8 oz.

8 ——

Above, a new line of midget coupling trans-
formers for amplifier use (No. 392).
Right, a combined radio receiver and cock-
tail bar for the home (No. 394).

The set shown on the right includes a well-
known chassis which is mounted in the special
cabinet. This cabinet is equipped with rollers
so that the radio set and “bar’* can be conveni.
ently moved from room to room-

RADIO-CRAFT
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A.C.-D.C. hearing alr (No. 393).
A.C.-D.C. HEARING AID

HE hearing aid shown above will op-

erate on 110 V., A.C, or D.C. Consists
of a 2-stuge amplifier using two type 37
tubes and a 25-5 rectifier, which also
supplies the mike current.

Said to be hum free in operation, It
is housed in a case 11 x 514 x 7% ins,

high; weight, 5 lhs,, complete.

A TALKING, "WALKING'" BAR
WIDEAWAKE manufacturer has
just introduced a series of radio re-

ceivers with cabinets having compart-
ments in the top which are elahorutely
fitted with glasses, measuring spoons
and cups and other hecessities for post-
prohibition liquid nourishment.

The radio receiver is contained in the
lower part of the cabinet, which is made
of solid wood and is equipped with rub-
Lev-tived wheels to facilitate moving the
“talking bar” from room to room. Sev-
eral well known manufacturcrs supply
thq sets.

|

L

Kindly aive (number) in description under picture.
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Soldering iron holder and stand (No. 395).

SOLDERING [RON HOLDER

HIE unit above is a combined stand

and holder for the soldering iron. It
serves two purposes, First, it is a handy
iron holder (supports open); and sec-
ond. when ready to leave the job the
iron may Le inscrted in the holder and
the latter «f once dropped into the tool
bag (supports closed),

SERVICING HARDWARE KIT

COMPLETE assortinent of screws.

nuts, washers and other essentials
(see below of the Service Man is sold
by a well known radio set manufacturer,

Servicing hardware assortment (No. 396).

ELECTRON

e

(No. 397).

STAND-OFF INSULATORS

HE experimenter will find many uses

for these glazed porceelain insulators
in his work. They ure available in sey-
eral sizes from % to 114 ins. high and
require only one hole for mounting,
Larger sizes supplied with jacks tor
plug-in coils and all high-voltage uses.

insulators

Porcelain stand-off

PIEZOELECTRIC PICKUP

THE phono, pickup shown below is a
high impedance, high-quality unit

using a piezoelectric erystal as the trans-
cribing mechanism.

i

Piezoelectric phono, pickup (Neo, 398).

Six V. P.A. Systems (No. 399).

6 V. MOBILE P.A. SYSTEM

HIS system consists of a PLA, ampli-

fier. a ¢ynamotor and filter, a 2-speed
turntable, phono. pickup. two matched
1Z2-in. dynamic reproducers and a 2-but-
ton mierophone.  The amplifier uses
three stages supplying over 20 W. power
with a gain of 79 db.; weight 65 Ibs.

LOW-LOSS SOCKET
HIZ requirements of high-frequency
have necessitated the design of special
soclkets such as this type with isolantii
insulation and cadmium plated contacts,

RN
L‘. . \/ \I}'Qrm

/’!ﬁ

400).

A lowsloss tube socket (No.

-COUPLED

SERVICE OSCILLATOR

TIIIS oscillator is an electron-coupled,
AF. modulated signal generator of un-
usual design. It operates from any 110
V. ALC supply and covers the entire fre-
quency band from 90 to 1600 ke, eifh-
outlt resorting to harmonics, This is ac-
complished by using three separate eoils
and calibrating the fundamental tre-
quency of the oscillator for cach coil.

The entire coil assembly is perma-
nently mounted within the unit—the
shift from one frequency range to an-
other being accomplished by nieans of a
double-pole 3-position switch.

Each unit is individually ecalibrated
against ecrystal controlled standards;
precautions have been taken in the de-
sign of the electrical circuit and in the
niechanical construction to insure the
highest degree of accuracy attainable
without resorting to elaborate and costly
crystal control and temperature con-
trolled systems.

The cireuit has been specially devel-
oped for this unit and employs true elec-
tron coupling to produce the maximum
frequency stability and to prevent reac-
tion between the output and the oscil-
lating circuits.

A type 41 power tube is used with ap-
plied voltages well Dbelow the rated
values, to insure long life and constant
service.

RADIOC-CRAFT for
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The shielding of the entire unit is suf-
feiently complete so that very low out-
put voltages can be obtained. The out-
put is controlled by a potentiometer in
the output eircuit.  This feature in-
creases the usefulness of the oscillutor
not only beeause it provides a means
for estimating the sensitivity of the re-
ceiver being adjusted., but also hecause
it facilitates the adjustment of LLF. and
IR.F. circuits of reeeivers with AV.C.

The three positions of the frequency
control switeh correspond to the follow-
ing frequency ranges: range A—90 to
260 ke.; range B—170 to 550 ke.; and
range C—500 to 1,600 ke, This wide
band of frequencies makes it possible to
adjust practically evetry type of receiver,
including “long-wave” superheterodyne
sets which employ intermediate fre-
quencies as low as 95 ke.

Frequeney reference points such as 90,
115, 175, 465, 550 and 1,500 are individu-
ally plotted on the calibration curves to
irsure the greatest possible accuracy at
these commonly used points,

The entire onscillator is housed in a
erystalline finished cabinet 7 x 415 x 214
ins. deep.

The circuit diagram of the unit is
shown in the accompanying illustration,
which illustrates how the shifting from

(Continued on page 486)
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Electron - coupled
service oscillator
(No. 401),

Interior views of the unit.
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INTERNATIONAL RADIO REVIEW

S.T. 500 RECEIVER

N a recent issue of lorrrar WIRELESS

magazine, John Scott-Taggart, the
well-known English engineer deseribed a
new receiver which has attracted a lot
of attention. As shown in the circnit
below, Fig. 1, the receiver uses a T.RF.
circuit with regeneration both in the de-
tector and the R.F. stages.

It is claimed by the author that this
double feed-back arrangement has many
advantages over other systems, Some
of these advantages are, controllable se-
lectivity in the aerial circuit. which
permits elimination of adjacent channel
interference; elimination of losses in
the aerial coupling circuit, due to re-
generation in the R.F. stage; double re-
generation supplies an amplification
equal to many R.F. stages according to
the claims; double class B audio ampli-
fier supplies high output and economy
in “B” current.

The detaited illustration below, Fig.
2, shows the difference in selectivity pro-
vided by different R.F. and detector cir-
cuits. It will be noticed that according
to the illustration, which appeared in
Porviar WikeLEss, the S.T. 500 receiver
is much more selective than the other
methods shown. The phase-adjusting
system of regeneration control is smooth
in action and permits adjustment right
up to the point of oscillation.

The values of the parts used in this
set are indicated on the schematic dia-
gram, However, no coil details were
supplied in the article, as many manu-
facturers in England are supplying spe-
cial components for this set.

It is of interest to note that this up-
to-thie-minute English set uses two tun-

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
radic 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.

—

ing controls—the tuning condensers are
wot guanged.

A NEW TUNING SYSTEM

ADIO experimenters in Europe are

sliowing considerable interest in
RR.F. coils with iron cores, as we have
pointed out in previous issues of Rano-
CRAFT.

In a recent issue of PorviaeEr Rabplo,

TION COND , C§
300 MMF ) :

=

DIFF REGENERA- % _|

< e 3
LR
| | 2 MF

R3, 5000
oWMS

€14, SOMME DRESET —
PHASE REVERSER -

Fig. 1
The schematic circuit of the S.T. 500 which is attracting much attention in England.
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a magazine published in Denmark, an-
other of these iron-cored R.F. coils was
mentioned. As shown in Fig. 3, it con-
sists of a closed core, upon which the
coil is wound. An air gap on one side
of the coil is equipped with a wedge-
shaped plug of the same material as
the core.

By varying the position of the wedge,
the air gap is increased or decreased,
with a resulting variation in the re-
Inctance of the core, This change in re-
luctance changes the inductance of the
coil and thus tunes it.

A LOW-PASS FILTER

THE practice of using some sort of
tone control whereby heterodyne in-
terference may be minimized by reduc-
ing the high-frequency response of a
receiver 1is fairly common. Unfortu-
nately, most of the methods in use are
rather crude and instead of cutting off
sharply at the desired frequency, taper
off gradually from a much lower fre-
quency. This affects the qmuality con-
siderably.

A recent issue of WirkLrss Wouren, an
English magazine, showed a circuit for
a scientifically designed low.pass filter
which cuts off sharply. The eircuit of
this filter is shown in Fig. 4. The ac-
tual values of inductance and capacity
will have to be worked out experi-
mentally.

AN ADJUSTABLE SCRATCH FILTER

HILE the design of phonograpl pick-

ups has advanced considerably in

the past few years, and methods of mak-
ing records have been revolutionized,

Fig. 2
The relative selectivity of the §,T, 500 (D).
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G0 Con

Fig. 10
The Megadyne receiver brought up to date.

This circuit is a modern version of the set de-
signed by Mr. Hugo Gernsback.

the electrical reproduction of phono-
graph records is still affected by the
presence of “surface noise.”

In WIRELESS WorLD an article ap-
peared, recently, describing the con-
struction of a flexible scratch filter with
adjustments hothh in the cut-off fre-
quency and the sharpness with which
cut-off is accomplished.

In the majority of pickups the natural
resonance lies between 2,500 and 5,000
cycles and a suitable choke for this
range is shown in Fig. 5A and B. The
coil consists of two 3-in. discs spaced by
a 3%-in. diameter disc. It consists of
7,000 turns of No. 34 D.S.C. wire.

The values of parts are shown in Fig.
5A. The capacity, which controls the
frequency of cut off, can be varied from
.002 mf. to the minimuin of the variable
condenser. The sharpness of cut-off is
controlled by potentiometer R1, R2,
while the volume is controlled by the
50,000 ohm potentiometer.

A NEW CRYSTAL-CONTROLLED
OSCILLATOR

HE illustration, Fig. 6, shows a new
R.F. oscillator arrangement which

avoids some of the pitfalls encountered
with crystal control operation. This
circuit appeared in Rapio WELT maga-
zine.

In order to secure operation free from
disturbing “side resonances,” two quartz
crystals having exactly the same natu-
ral frequency are required. The trans-
mitter is wired as a balanced generator
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Fig. 9
A German all-wave superheterodyne receiver with some very novel characteristics.

in which the two coupling condensers
connecting the plates and the grids of
the opposite tubes are replaced by crys-
tals. This circuit is particularly useful
in multivibrators: i.e., oscillators rich
in harmonics, which are often used for
measuring and calibrating purposes.

INTERFERENCE LOCATOR
RECENT issue of WIRELESS MAGA-
ZINE contained the circuit of an in-

teresting interference locating unit,
made by Siemens and Halske, well-
known European radio engineers. The
circuit is shown in Fig. 7.

It consists of a 3 tube screen-grid
T.R.F. set, equipped with a loop aerial
and “a search antenna,” which comprises
a small coil connected by a shielded
lead to the control-grid circuit of the
R.F. amplifier. The loop is used for
preliminary adjustment to find the lo-
cation of the interference and the search
coil is used to locate the exact source
of the noise.

A CLASS B DETECTOR
THE circuit in Fig. 8 shows an inter-
esting experimental detection system
which was described in AUSTRALIAN Ra-
pio NEws, recently.

It consists of a twin class B tube,
(similar to the type 53) connected as
a full-wave, grid leak type, detector.
This has two distinct advantages over
single tube arrangements according to
the original article. The first of these
is in the fact that the R.F. currents in
the plate circuit of the tube are oppo-
site in phase and balance each other

(Continucd on page 495)

10.000 OHMS  R2, “B4”
i = - ADJUSTABLE POV 2y
s & T N 5 J_
P i o FILTER
: TANCE
INDUCTANI o ! o3
Paidl PLUG e il
co ’_I
F —— I-E
e 7 \ ‘\t o~
= HIGH~ c2 ) LOW-PASS
e PERMEABILITY- FILTER,
,}.‘? CORE R.FT.. H.E. AF,
(LT F CHOKE | OET.
r’-’;r'.-' v Cos P [«
/
Fig. 3, above e oS
The inductance is varled by core reluctance. vi R3 N v2
- R4
Fig. 4, ri Mt T
A low-pass filter for dstector bypass.
RADIO-CRAFT for FEBRUARY, 1934

www americanradiohistorv com

84"
120V,

Y8

8~
0
2V

—A4"

Fig. 8
The experimental class B detector circuit.

eancw
- anrinna

AT
s

Armay,

LEC sar CanGED R
A rown 0CTHO B3 7€ A

!
s

Fig. 7
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At thousands of points throughout the world tech-
nicians are battling, each in his particular way, to
overcome difficulties that to the lay mind appear
to be insurmountable; the trained man, however,
readily appreciates the feasibility of the ideas. It
is in non-technical explanation of the difficulties
besetting one group of inspired workers that Mr.
Gene A. Day describes the technique of recording
the sounds of birds.
equipped, or the fisherman—with rod and reel, our
“sound hunter'' fares forth with equipage that must
astonish the denizens of the forest—a sound truck,
a parabolic reflector, a microphone, and a sound
truck equipped with amplifiers and the necessary
apparatus for recording sounds on film and disc.

Unlike the woodsman—gun

“Shooting’ a remote bird to record its sounds.

HOW THE

GENE A. DAY

SOUNDS OF BIRDS ARE
RECORDED ON FILM AND DISC

ADIO, invading the virgin field of

nature study, has scored another

decisive triumph by facilitating

the production of the first exten-
sive series of “bird talkies” made for
educational purposes.

Credit is due to Mr. A. R. Brand who
has made some 30,000 ft. of bird-song
talkie film. During his three seasons of
recording bird notes he has obtained
original records of 90 different varieties
of American song birds. To increase the
use of these remarkable bird sounds Mr.
Brand has had phonographic records—
“dises”—made from these film records
which can be circulated readily and
wideiy. 'Wherever phonographs are
available, in even the smallest rural
schools, these bird calls can be repro-
duced realistically, so that youngsters
may learn to distinguish between them
and to identify the avian singer by the
varietal pecularities of his calls or key
tune.

Locating the Microphone

Mr. Brand conceals the microplione in
making his bird talkies close to the
known perch of a feathered songster.
Dependent on the species of bird whose
lilting notes are being recorded, the
niike is set somewlere from 1 to 15
vards from the avian opera singer’s ros-
trum. If the mike is too close to the
songster, an irregular, discordant record
results which is ruined by the blasts of
sound. If the mike is in exactiy the
right position for that particular variety

462

of bird, the resultant talkie is so ac-
curate that it will almost fool the bird’s
niate.

The bird talkie makers use a specially
equipped sound truck, designed and
buiit for the unique purpose which it
now serves so well. The arrangement is
such that the condenser microplione is
attached to 250 ft. of shielded rubber
covered cable which is mounted on a re-
volving cable attached to one of the
doors of the truck. Thus, the sound
truck can be stopped at a strategic point
along the highway or byway and the
mike extended to the song perches of
the birds located in a secluded nook
some distance from the road. Happily
for the avian music recorders, song birds
visit their customary perches for sing-
ing practice at approximately the same
time daily. There are many handicaps,
however, which make the task difficult
as some varieties begin to sing before
the first peep of dawn, even before 4
AM. in the summer time. That means
that the bird song recorders must be in
the field as early as 3 A.M. during the
mating season from April until August,
when bird music is the best of the year.

The end of the waterproof cable that
terminates at the motor truck is at-
tached to the sound camera which is
loaded with talkie film. The condenser
microphone is a standard apparatus
such as is used commonly in the modern
talking motion-picture studio, while the
sound camera and amplifiers are similar
to those employed by professional talkie

RADIO-CRAFT
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producers. These instruments have
been modified and adapted for the spe-
cial purpose for which they are used.
An interesting feature of the sound re-
cording hook-up is a parabolic sound
reflector 3 ft. in diameter, which pro-
vides a large surface for sound recep-
tion. This reenforcement results in bet-
ter records than would obtain if the
small receptive surface of the micro-
phone was the only focus for bird song
registration.

Making the Sound Reflector
It was only after months of experi-
mentation that Mr. Brand and his aides
succeeded in perrecting a sound reflec-
tor which would satisfy their require-
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Battery connections; see block illustration-
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Radio's ramifications are now so extensive
as to bewilder the technician who is con-
fronted, for the first time, with a listing of
Thus, it is not at all unusual to find
the vacuum tube—the mainstay of radio—
serving manifold uses. As, for instance, in
the recording of bird sounds that no other
means are capable of accomplishing. Sub-
sequent issues of RADIO - CRAFT will de-
scribe numerous other uses for electronic
devices—uses that to the radio man should
prove to be very profitable.

them.

The reels of “sound film" and other recording wnits.

ments.  The search was truly a hunt in
the dark, as they had no precedents upon
wlhiell to base their tests. It was a case
of pick and try. By the trial and error
system, an efficient reflector was eventu-
ally produced. When I asked how the
reflector was made, this, in substance,
was Mr. Brand's reply: “First of all, we
hud to make a negative cast of the port-
able sound refleetor. That cast had to
e conveX, parabolic, 3 ft. in diameter
with the parabola having a focus of
17 ins,

“The nerative, coated with thick oil
Lo prevent sticking, was placed with the
conveX side upward for the preparation
of the positive cast. A ring of light pipe,
3 ft. in diameter. fitted with 2 strong
metal pins extending from the circum-
ference in opposite directions (180 (e-
grees apart) by which the reflector is
supported, was placed at the rim of the
negative cast. A hatter was then made
ol plaster of paris, thin glue and hair.
The glue was thinned and mixed with
the hair—the hair provided the neces-
sary body to the hatter—and finally the
plaster was added. Glue dries hard but
is sensitive to moisture and will shrink
in drying. DBecause it was essential that
the cast conform to the negative, no
shrinkage was allowable. D’laster alone
scts quickly, becomes chalky, brittle and
heavy, The combination of glue and
plaster facilitated the production of a
thinner reflector than would be possible

F DYNAMIC “miIKE”

il plaster atone was used. The mixture
permitted the produetion of a sound re-
flector with all the advantages of one
niade of plaster and the added attrac-
tion of measwmrably reduced weight.

“After a layer of prepared batter was
spread over the negative cast, strips of
fine wire screening were pressed into
place as reenforcement so that the bat-
ter was forced through the meshes of
thhe wire. Then another thin coat of
batter was put down. followed by a sec-
ond covering of wire. A third layer of
batier was applied to cover the screen-
ing and the pipe ring was then mounted,
the loose ends of the wire being cut
short and tucked around that metal rim,
ALl applications of the thin batter were
applied rapidly because plaster sets so
quickly. When the plaster surface was
finished, the reflector was clamped se-
curely to the negative cast and allowed
to set for one week. At the end of that
interval, the vretleetor was removed,
cleaned and rubbed with the finest pro-
curahle sandpaper. Then several coats
ol “Duco” cleaner were applied, followed
by a thorough spraying with Duco paint
to provide a weatherproof surface and
to prevent atmospheric moisture from
dissolving the reflector,

“The honiemade sound reflector as
completed was supported on a “U” made
of 1-in. piping, a floor flange tapped and
fitted to take a standard tripod screw

(Continned on puge 488)
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Fig. A
The endurance flight ship (left) and refueling plane (right); center, Miss Viola Gentry and, left to right, R. D. Washburne, Henry W. Roberts and N. H. Lessem.

AN AIRPLANE DUAL-RANGE RECEIVER AND

5 METER TRANSCEIVER

Aviatrix Viola Gentry (former non-refueling
record holder), with co-pilot Frances Har-
rell (present women's refueling record co-
holder) hopes to win the women's refueling
endurance flight record. The authors de-
scribe the radio installation, designed by
RADIO-CRAFT for this flight, for broadcast
and aircraft reception, and communication
with the refueling airplane and ground.
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— BATTERY |

WMICRO=
o PHOME

]

SPONGE=RUBBLR —

E&k RAUFFS
SUPER-SEMSITIVE o
FRUNES: FUSHBLUTTON
[ '. =
Fig. C
The complete transceiver. The button on the microphone is pressed

only when talking, thus conserving microphone current. The head-
phones are special, “featherweight” units. As the batteries (right case)
become depleted the entire case is exchanged, in the air, for a fresh one.
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R. D. WASHBURNE and N. H. LESSEM

ROFITING by the experience of their previous flights,
the famous endurance aviatrixes, Viola Gentry and her
co-pilot, Frances Harrel, have insisted that full 50
pound allotment of radio eguipment, the most they
could spare, be utilized, if necessary. for entertainment and
radio communication during their endurance flight. These
persevering young women, sometime in December, will take
off for a wionth’s continueus sojourn in the air. They are
after the women’s record of § days in the air and then the
men’s record of 27 days aloft, Here's hoping they make it.

As pointed out by Jack Loesing, pilot, and Fred Fetterman,
refueling operator, on the refueling airptane, the flight ship
could not be shielded to prevent spark interference, due to
the need for the greatest possible life from the motor. For,
once aloft, it would not be possible to make any very ex-
tensive repairs; there is not even a “cat-walk” to the motor
of the flight ship. The matter of shielding the refueling
airplane however, is a simpler proposition and, although, at
the time of making the initial tests, the operation of the
radio equipment was not tested under this desirable condi-
tion, future operation may take place with the refueling air-
plane shielded for non-interference operation.

The radio installation called for equipment to meet two
services: (1) reception of broadcast aud aircraft radio pro-
grams and information; and (2) two-way communication
between the flight ship and the refueling airplane, and the
flight ship and ground. The former requisite was con-
veniently met by a new, coinmercially-available aircraft unit;
the latter was muech less easy to meet due to lack of time.

Considerable care had to be exercised both in the construc-
tion and installation of this equipment. Special precautions
had to be taken to prevent the component parts from work-
ing themselves loose while operating under constant vibra-
tion. The radio communication equipment comprises two
complete, 5 meter transceivers, affording two-way phone con-
versation between the flight and refueling airptanes, and be-
tween the flight ship and ground when the refueling ship is
grounded. Every bolt and nut that went into the construc-
tion of this apparatus was permanently locked into place
with lockwashers; every component part from the variable
condenser down to the smallest pigtail resistor was rigidly
mounted and made yibration proof. Large globules of solder
were purposely formed at all electrical connection points to

et
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Fig. D
Top-rear view of the transcelver.

increase mechanical rigidity. And finally. the entire trans-
ceiver was mounted in the flight airplane on two strips of
Eve rubber, as shown in Fig. B. In the refueling ship, spring
suspension from § different points on the transceiver was
employed. To top it all, special, non-mierophonic tubes, the
8G4's. were employed. The transeceiver. complete with head-
phones and microphone, weighs 514 Ibs.; the power container,
fully equipped, 7 lbs.

The installation of the antennas presented somewhat of a
problem. The fusalages of both airplanes were constructed
of duralumin, and the wings contained metal gas tanks.
Since the proximity of the 5 meter antennas to all this metal
would naturally result in too much ahsorption, the final ar-
rangement wuas to stretch two quarter-wave (4 ft.) wires in
a straight line, diagonally, across one side of the fuselage,
using approximately 39 ins. of twisted wire for feeders to

SHIELD CASE
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O key ©

-
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ig. E
Underside of the transceivelr':,loshowinq non-microphonic tubes.

the antenna. Best results were obtained with this current-
feed tvpe of antenna. The use of any type of raised antenna
was not permitted, due to the danger of fouling the refueling
hose while establishing retueling “‘contact” aloft.

The entertainmenr end of the radio equipment consisted of
a dual-channel receiver known as the Crosley Air Roamio,
shown in Fig. B. The receiver encompasses hoth the broad-
cast and the airplane bands. a two-way switch selects either
band. A feature unique in aircraft radio operation is the
complete absence of "“II” Dhatteries. Two 6 V. Hotshot bat-
teries. arranged in series to supply 12 V., comprise the entire
power supply for the Air Roamio. A particularly efficient
vibrator-type “B’” eliminator furnishes all plate and grid
voltages for the receiver. The Roamio is designed to use

(Continuved on page 497)

5 METER
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Fig. 1, left
Schematic circuit of the complete transceiver.

Fig. B, above
The radio equipment in the sleeping quarters aboard the flight ship.
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HOW TO MAKE THE
BEGINNER’S 1-TUBE SHORT-WAVE SET

FRANCIS R. HARRIS

Nearly every imaginable type of radio "beginner's'" article, except a real beginner's
short-wave set, has appeared in past issues of RADIO-CRAFT; thirteen were listed in
the August, 1933 issue, page 91, and other models in subsequent issues. In his present
article Mr. Harris gives complete directions for making a simple but extremely effective
|-tube short-wave set that, under good conditions, is capable of amazing results. Get
a good short-wave log-book (for best listening hours, etc.), then tell us your "luck."

REGENERATION CONTROL, RZ

BROADCAST wavelengths and the TUNING CONTAROUL Ci -

programs they carry are very inter- e
esting, but the real thrill of radio ==
lies in the shert wavelengths—the Li-172 158
higher frequencies—on whiech it is pos- -
sible to pick up programs of all Kinds BROADCAST \
from the very ends of the earth! COIL

One or two of our previous Beginner's
gets have made provision for reception
of the band just below the broadcast
speetrum—down to about 2,500 ke, (120
meters)—but, in general, they have been 7
designed for broadeast reception only.
This tinme, however, we are seriously go-
ing after the short waves and build a set
that will cover everything from the
bioadeast down to the beginning of the
ultrasshort-wave spectrum. Don’t get
the idea, though, that this means com-
plication and difficulty,

The set we are building this time is -
the simplest and the best breadboard y . & 8
siyle that we have vet constructed. It CMNO. 7 1 | mt Li-LZ
is designed for the absolute beginner s EHDHT-WN-"E
who is neither radio man nor mechanic, ANT. COILS
and yet it will equal or better the per-
formance of many more elaborate lay- c2
outs.

While we are on the subject of wave
bands it might be well to give a list of Fig. A
the principte divisions and their alloted Front view of fhe beginner's 1l-tube short-wave set.
uses; the tabulation gives the frequency

in kilocycles (ke.) and the equivalent ANTENNA u 5 L2 . DETECTOR.
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approximate wavelength in meters. FT0G Y 33
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Usage Ke. Meters
Regular
Broadcast 550 to 1,500 545to 200
Short-WWave 6,000to 6,150 50 to 48.7
Broadcast 9,500 to 9,600 31.5t031.2
9,500 to 9,600 31.5to 31.2
11,700 to 11,900 25.6 to 25.2
15,100 to 15,350 19.8 to 19.6
17,750 to 17,800 16.9 to 16.8
21,450 to 21,550 14.0to 13.9
25,600 to 26,600 11.7to 1122 RotoR |
Police 1,655 to 1,712 193 to 175
2,412 to 2,508 124 to 119
Aircraft 2,300 to 3,500 130 to 85.6
Amateur 1,800t0 2,000 166 to 150 «— GROUND
Phone 3,900 to 4,000 76.8 to 74.9 -
14,150 to 14,250 212t0211
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The set we are building is designed to
cover all of these bands from 550 to
18,000 kc. (545 to 16 meters), which
should be ample to give a real introduc-
tion to the world of short waves; after
which—unless we miss our guess—you
will be, “’rarin to go,” to build a more
elaborate layout with greater range.

Construction

The first step in construction is to get
together all the material specified in the
List of 1’arts; the necessary tools; and
a fairly large. firm table upon which to
work., Tool requirements are simple: a
medium- and a small-size screwdriver; a
pair of diagonal cutters; a pair of thin,
long-nose pliers and a second pair of
sturdier construction; a wood saw; a
plane; a flat file and a rat-tail file; a
hand-drill and a few drills (one No, 18
and one %-in. will be enough to start);
a soldering iron (preferably electric)
and some resin core solder. Of course,
You can use many more tools, if vou
have them, but those mentioned above
will be enough to do the job.

Cut the baseboard to size (its dimen-
sions accommodate all the batteries),
clean it up with the plane and sandpa-
per, and give it a coat of shellac—
always put a “Sunday dress” on your
work; you’ve no idea how it adds to your
reputation as a radio man among those
to whom the techuical details are just so
many long words! (these folk usually
include the treasury department—in
other words, dad).

Cut the aluminum panel to size (if
you didn’t buy it that way) with the
wood saw-—it won't hurt the saw.
Smooth the edges of the panel with the
plane. Next, lay out and drill the three
small holes along the bottom for mount-
ing; also the two larger holes for the
condenser and potentiometer. If you
have a drill of the proper size for these
last mentioned holes use it; otherwise,
use the largest you have and enlarge
the holes with the rat-tail file. Don’t
serateh the panel all up while working
ou it as that spoils the whole appearance
ol the set. Always put a piece of light
cardboard between the panel and table
top when you hold it down for drilling;
ard clean away all chips from under-
neath,

Now fasten the panel to the front of
the baseboard and mount all the parts

(Continved on page 489)

K/
i :,"9:;‘ -COIL OATA-
'r-—m/ I o | 1 | 2 3 1 a
E - wiee [ 6T Tvsr 307 | S/%"
T SIZE | Ne 26 (Mo 26 |We 26 | Nt 36
L2 |enam | Fmam | Enast | ENAM
bito [wner T a7 Tia7 507 [She]
Fl o~ i SIZE | N2 26|Me 26M2 26w 35
¢ 2" | Y |occ oce [emam Enam
i SPAL- N D - 0
G 1o e | Ya" | e | Yie | Ve
F o <

COIL 1. 20 MEYER BAND. COIL 2. 60
'\ METER BanD: COIL 3, 100 METER
[

BAND, COIL4, BROADCAST BAND'

Fig. 3
Complete coil-winding data.
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Fig. B

Rear view of set, showing everything but batteries.

"BY POPULAR REQUEST"
Editor, RADIO-CRAFT:

How about a simple short-wave receiver or converter?

Editor, RADIO-CRAFT:

wave set that a beginner could understand?

The letters printed above are merely two of a large n

If your knowledge of radio does not extend to a wo
quaintance with schematic circuits, just follow the picture
in building up the set.

see in RADIO-CRAFT?

Your new department for radic beginners is the "berries."

Jack Gray, Kingsville Golf Club, Kingsville, Ont., Canada.

Have you, or do you know of anyone who has plans for a short-

| would like to build a short-wave set that would bring in some
of the S.-W. stations, yet, not to be too big a "job" for one who is
just starting in the game.E. F. Schrafft, Main St., Middletown, Conn.

similar inquiries for complete construction data regarding a simple
and inexpensive short-wave receiver design. The instrument described
by the author admirably meets these requirements. Just one vacuum
tube, and a few miscellaneous parts and, presto, you have a set that is
capable of receiving radio programs originating thousands of miles away.

What other instrument designs would you, as a beginner, like to
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Fig. 1 The diagram—for those who insist upon schematic circuits.
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SHORT-

IN RADIO

UTS

ADDED PIN FiTh
ACDED HOLE

Fig. A
The added pin facilitates tube Insertion.

A TUBE SOCKET IMPROVYEMENT
E. J. Koshollek

IN the illustration above (Fig. A) is
shown a kink for simplifying the in-
sertion of tubes in their sockets. You
will note that the tube base has a cen-
trally located pin to act as a guide in
centering the tube over the center of the
socket. The pilot pin, being longer than
the active tube pins, acts as a pivot al-
lowing the tube to be rotated until the
active pins are aligned with their respec-
tive socket holes. An editorial in the
November, 1932 issue of RapIo-CRAFT
gave added incentive to this idea which
has rattled around in my head for some
time.

SECURING THE DIAL SHAFT

Thurman R. Bailey

HAVE seen several means and ideas

for holding dial shafts when putting
on drum cables.

The most handy way that I have used
is to get a spring from a medium-size
battery clip, a washer and the knob from
the radio set. Put the washer (with a
14-in. hole) on the shaft first, then the
spring, after this the knob from the set,
as shown in Fig. 1. When putting on
the knob press it tightly against the
spring to compress the latter; then
tighten the set-screw in the knob. This
will hold the shaft from turning and
yet if you desire to turn the shaft you
can do so.

TESTING PENTODES
E. J. Brockway

N this page are shown the necessary

changes for adapting the Jewell 409
tester (serial 2291—all black buttons)
and the Supreme model 50 tester for
testing pentode tubes.

In the case of the Jewell instrument,
a push-button switch with six contacts
i3 mounted 1 in. below the 16 V. A.C. fila-
ment push-button. The 800 V. resistor
spool for the D.C. plate voltmeter is also
removed. The other changes in the wir-
ing are determined by reference to Fig.
2A.

The changes for the Supreme model
50 unit are shown in Fig. 2B. A jack is
mounted next to the 5-prong socket on
the right side of the panel. This is
equipped with a bakelite plunger, for
changing the circuit to test the pentode
tubes. A good 47 tube will read 57 to
61 ma. with the plunger in the jack.

RENOVATING OLD SUPERHETS.
P. C. McDaniel
AVING serviced many superhetero-
dynes, I've found that some are very
sluggish or dead on distance. No amount
of adjustment of the trimmer conden-
sers will hold the modulator and oscil-
lator circuits in exact step over the fre-
quency band, due to the fact that the
capacity in the variable gang sections
will not hold in exact step for every set-
ting on the dial. Therefore, many D.X.
stations are hopelessly lost.

Hints, "kinks,” ideas and

suggestions that enable the

amateur and professional

to save time and money.

Paralleling or shunting both the R.F.
and detector circuit condensers with a
very small variable capacity (not to ex-
ceed 8 mmf.), and brought out as a con-
trol on the panel will permit a micro-
meter adjustment of these circuits, and
will cause the old super. to take on new
life.

Procure two very small midget con-
densers of the 3 plate type, which usu-
ally range from 3 mmf. to 15 mmf., very
carefully remove rotor sections and drill
or cut out as per Fig. 3B. Use extreme
care so as to not warp or bend the plates.

Solder a very small machine screw,
6-32 or 8-32 thread, to each end of stator
plates or sections. These two stator sec-
tions being held together by narrow
strips of bakelite fastened across the
ends (Fig. 3B). Use great care to keep

(Contlinued on page 506)
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Testing pentodes in two popular set analyzers.
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A NEON-TUBE CONDENSER TESTER
J. R. Higginbotham

HERE is a wrinkle I have never seen

published. Most Service Men and

experintenters are interested in ways to

test condensers, so here is a tester that

does not cost much to build and takes

TUBE
PRONG
4 -7 PRONG
TUBE
SOCKET

TERMINALS

/

up very little space. (Fig. &).
It operates directly from the A.C. line
TEST in conjunction with a 25 W, lamp and
PRODS an ordinary triode, such as the 01A. A

little experience in testing condensers
of different sizes will soon show the dif-
ference in operation between a good one

27 4 /| s 6. [ 256
MF. MFE | ME | MF. | MMF.

and a poor one.

Fig. 6
This switch, which has many possible appli-
cations in radio reception, is limited in con-
tacts only by the type of socket used.

A SIMPLE CONTINUITY TESTER
W. E. Chorpenning
HE illustration, Fig. 9, is almost self-
explanatory. Two discarded Phileco-
tron electrolytic rectifiers are *‘resur.
rected,” cleaned and refilled with liquid
Charles 7. Machin from other discarded members of their
HERE is a handy multi-point switch tribe. In constructing my own, I
that I have found very useful for Pored holes in a shelf just the size to
numerous applications, the number of #llow the jars to be slipped up through
switching points available depending on 2S far as the square part. A tin clamp
the type of tube socket used. run under hoth jars and tacked to the
Figure 6 illustrates one of the appli- Sielf at each end kept them rigid. The
cations possible with this switch, a little 2 Mi. condenser was also held in place
device that 1 have found useful for UY this clamp. The only purpose of the
checking open condensers and condens- ¢Wndenser is to boost the voltage. With-
ers of insufficient capacity, in testing ©W! it the rectified voltage is only 30 to
By V., while with it in the eircuit, the
voltage is increased to about 100 V.

AN EASILY-MADE SELECTOR
SWITCH

radio receivers,

IMPROVED TRANSFORMER
WINDINGS

Charles H. Dammers

HIS radio kink has been very helpful

in winding transformers,

When winding power transformers
and one wislies to obtain maximum effi-
ciency in a cramped space, especially in
midget transformers, I discovered the
following method for putting on more
turns than ordinarily possible,

25 watT

LAmMP 3

Fig. 8
This hint will test condenser quality.

Fig. 10
Two types of jack-switches for analyzers,

The idea that will appeal to most is
that this tester may be assembled with-
out cost and will be as good as some
very expensive ones. 1 am presuming,
of course, that a good voltmeter is
already in use about the shop.

AN ANALYZER JACK-SWITCH

Haven Thompson

IN CONSTRUCTING an analyzer, and

wishing to keep the cost as low as pos-
sible without detracting from the ap-
pearance or efficieney of the instrument,
I hit upon the idea of using Freed-Eise-
mann 8 blade snap switches (Part No.
2017) instead of the push-button type.
With a few simple changes shown in
Fig. 10, they answered the purpose
nicely, and also reduced the cost consid-
erably.

The switches were converted into jack:
switches and a short piece of 14-in.
hard-rubber rod, screwed to a binding-
post head, was used as a jack plunger,
similar to the method used in the older
types of Diagnometer.

To convert the switch into a jack, re-
move tlhie brass plunger by unscrewing
the bakelite tip. Then remove the two
top blades by unscrewing the bolts that

Instead of using and plates on the eoil
form, make the insulating paper be- L\ ~A hold them to the frame. When assem-
X T - : 1 tubi
tween layers much too large. Then cut | = : + ) bling, make sure that the small tubing,
the ends so as to leave a flap to be 'ro\ /k/ J- whieh insulates the blades is cut off
folded over the windings near the ends | 1ov, PHILCOTRONS IME sligbtly shorter than the remaining
of the coil. (See Fig. 7.) This will | A& N TV blades and spacers. In the end of the
permit you to wind clear to the end / o i 1;-in. hard-rubber rod. 114 in. long, drill
without danger of the windings coniing . k = a hole slightly longer than the threaded
undone, After the flap is folded over, A C portion of a bindingpost and screw the
the next layer is wound over it and Fig. 9 two together.
keeps it firmly in place. A continuity tester made from old parts. (Continued on page 495)
Al
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Fig. 7 Fig. 11
Midget transformers can be made by this
method. The circuit above covers a *“‘standard signal generator” for the laboratory worker.
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Fig. A
Front view of Mr. Block's custom-built set.

OSCAR BLOCK*

MAKING A 9-TUBE

HOME - BUILT
A.C, T.R.F. SET

Fidelity is becoming the foremost factor in
radio set design. In this article the author
describes an instrument in which tone qual-
ity was the first consideration; the detector,
A.F. and power supply circuits introduce
new ideas. The completed receiver was
checked for tone quality by means of a
peak voltmeter and frequency records.
If you're a ""bug™ on tone, build this set.

HE RECEIVER to be described in

this article is one of a series de-

signed by the writer for the needs

of a high-standard custom trade.
It represents the latest evolution of a
definite type of receiver adhered to for
the last two years, whose changes have
been the resunlt of nmch experimental
work and a constant endeavor towards E
improvement.

This latest set has the following fea-
tures; some usual, others unusual and
which will be set down in numerical
order for discussion later:

(1) A high-gain 3 stage T.R.F. ampli-
fier using type 58 tubes in a circuit ar-
rangement essentially stable and easily
controllable even at maximum operating
conditious.

(2) An unconventional detector out-
put system featuring both resistance-
capacity output and direct coupling.

(3) A push-pull first A.F. voltage-amplifier stage that is a
composite between a single tube and true push-pull operation.
Unlike previous phase-shifting or phase-spliting input circuits
this circuit is designed not for greater power output but for
greater input handling ability. [Its operation is automatically
dependent upon signal frequencies and its compensation is
automatic on those frequencies where overload normally oc-
curs in an A.F. first stage operating at large detector outputs.

(4) A composite class A and class B power output stage
using type 2A3 tubes operated so that they are capable of
their full rated outputs {(unusual in most sets using 2A3
tubes). With its potential power reserve this stage supplies
a bass response singularly lacking in the tremolo so unde-
sirably present in many sets (which lack the ability to bring
out signals at less than maximum output).

(5) A socket power filter unit, whose voltage regulation
between maximum and minimum output potentials is around
50, as contrasted to the usual value of 15 to 25% found in
multi-tube receivers. The rectifier used is a type 5Z3.

Referring to the circuit diagram, Fig. 1, in the ovder in
which they were listed, the above points are explained.

I—Maximum possible R.F. gain is achieved by operating
the type 58 tubes at the full recommended plate voltage of
250 (at the tube terminals) and 110 V. on the screen-grid.
The minimum control-grid bias for tubes V 1 and V 2 is set as
near as possible with the slider on R 24 towards the resistor’s
ground terminal. The point chosen, depends on the indi-
vidual set builder’s discretion, as to how near to actual oscil-

* Albee Radio Service.
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WATCH FOR THIS
BATTERY SET

We are going to present to the
readers of RADIO-CRAFT com-
lete construction
uilding a simple and efficient
battery-type broadcast receiver.
This article is in answer to numer-
ous requests for a set of just this
type, for the farmer, experi-
menter and, in fact, anyone who
for one reason or another finds
it more convenient to use “door-
bell batteries’" than a lighting

circuit, to operate the radio set.

lation he wishes his receiver circuit to
comne, in operation. In the receiver de-
scribed, while it is possible to operate
with a minimum bias on the control-
grid of 31 V. without oscillation, the
point actually used is one that gives
5% V. between the maximum volume
position of R5 and ground. Incidentally,
it will be observed that “ground” is iot
the “B minus” of the set. With re-
spect to the *B minus” terninal of the
supply, ground is actually 50 V. positive,
This figure is arrived at by adjusting
the slider on R24 furthest from the
ground, so that a voltmeter hetween "B
minus” and ground will indicate 50 V.
This adjustment is made with the vol-
ume control set for maximum and the
minimumn hias chosen applied to the
control-grids of tubes V1 and V2. With
this adjustnent correctly made, tube
V3 will have a control-grid bias of 7%
V. negative. This high negative bias is not used as an oscilla-
tion control of the third R.F. stage, but rather as an adjust-
ment to decrease the sensitivity of the set. It is a deliberately
inserted loss to provide: (1) less sensitivity and thus lower
the noise level; and (2) protection against R.F. overloads at
high volume inputs. This is desirable, since quality does not
demand so mueh a minimum bias in excess of signal input,
but a low signal in comparison to a tube's handling ability.
The bias on the control-grid of tube V3 is adjustable at will,
by varving resistance R4 directly with the voltage variation
desired. To increase the value of R21 will increase the bias;
to decrease R21 will lower it.

The coils used are tlie high-gain type, available from most
dealers and already mounted in individual shields. Whatever
coils are used must match the variable condensers that are to
be ysed. For the home constructor specifications are supplied
in Fig. 2. Not the least reason for the freedom from oscilla-
tion spillover tendencies is the use of complete and individual
circuit-isolating resistance-capacity filters. The control-grid
leads too, where exposed, are shielded. A word of caution
with regard to the shielding of these leads is in order. Auy
insulation leakage will reduce the efficiency of the set very
much: therefore, before connecting the coil grid-return leads.
this point should be checked between ground and control-
grid. Also to be watched is that the shielded leads are all of
the same length, and no longer than absolutely necessary in
order that detuning and mistracking do not occur.

II and III—The detector presents a circuit absojutely un-
conventional, novel and responsible for the marvelous toue
and freedom from A.F. overload of this receiver. In the

details for
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predecessors of this set, in the same series, the use of parallel
type 47 output tubes or a type 27 followed by push-pull 45's
resulted in no severe demands on the detector. However, us-
ing the 2A3's an entirely new set of conditions arose. Among
other difficulties were these: Direct feeding of the output
stage was impossible because it was clear that a 57 could
not efficiently be used to swing 120 V. in the control-grid cir-
cuits of the 2A3's (grid-to-grid). To attempt to do so would
result in the detector plate current rising to inordinate values
on strong signals and varying the self-bias through such a
range as to result in a distorted harmonic content in the
detector output. Theoretically to follow the 57 with a 56 and
then the output stage would have been sufficient to ade-
quately drive the latter. However, with the 2A3's shifting
from class A to class B operation, at about the point where
the output is 6 W, good practice would demand a driver stage
capable of considerable power output on its own accord, since
class B operation by virtue of a grid-current draw imposes
just such a demand on the preceding stage and thus push-
pull operation of the driver is essential. The considerations
that lead to the use of a form of push-pull in the first A.F.
stage were three: (1) few class A “heater” power tubes were
available; (2) power tubes drew heavy current from the
power supply unit; (3) equipment for type 56 interstage
operation was cheaper and more compact than that needed for
operation with a power tube in the first stage.

Tests made with a peak voltmeter and frequency records
indicated that all the overloading was in the bass frequen-
cies. They also showed that good first-stage output, free
from harmonics, could be obtained at maximum volume,
provided operation be confined above 200 cycles and that
crescendos containing heavy bass volumes below this fre-
quency be handled only in a push-pull input circuit. The
circuit evolved for the detector output and first A.F. input,
had just this in mind. This is a composite between a straight
resistance-capacity input and a direct cathode-grid coupling.
Its characteristics may be predetermined for frequency ac-
ceptance and unlike bass boosting schemes, which function
to overcome coupling and transmission lcsses, it functions
mainly to correct for volume distortion. A study of Fig. 1
will reveal the operation of this circuit. In the detector,
AF. demodulated currents are present hetween the plate and
cathode of the tube. By virtue of the plate-to-cathode resist-
ance, these are of instantaneous opposite potentials. For the
normal purposes of push-pull operation it would be essential
to split this voltage and apply an equal potential of opposite
phase to the grids of succeeding tubes. However, since our
only object is to split the phase of the bass at this point and
since less than a complete phase split will do, it is possible
to couple the detector to the following stage with an unequal
voltage applied to the corresponding input terminals and

Fip. B8
Underside view of the high-fidelity receiver.

yet to gain in input handling ability directly as we gain in
the additional coupiing supplied between the detector, V4,
and the first A.F., V6. This co-efficient of coupling is mainly
determined by condenser C11 which in this circuit has three
functions: to serve as the degenerative condenser for the
AF. voltages which would seriously be interfered with in
passing through R12; to serve as an R.F. bypass for the com-
pletion of the control-grid cathode input circuit; and to
determine the voltage impressed on V6. This voltage is a
function of the A.F. voltage drop across RS, by virtue of
the fact that the lower the frequency, the greater the A.F.
voltage across R6, since the reactance of C11 rises inversely
with frequency; and the fact that as the C7 reactance rises,
the voltages impressed on V6 and V5 increase and decrease
respectively pulling more and more into equality as the fre-
quency decreases. For all-round operation a value of 0.2-mf.
for Cl1 gives (with the other values specified) the best
results, a high condenser value rendering the tone extremely
“boomy’ 'and a lower value decreasing the R.F. gain withont
unduly increasing the A.F. gain in a commensurate degree.

The custom set builder may find it to advantage to try
several condensers at Cl1, as the power factor of this ca-
pacity unit affects the frequency characteristic of the en-
tire amplifier. Also, it may be to advantage to try different
capacities at this point to produce the best quality.

Two other points readily observed are that the detector
control-grid returns to ground, whereas the cathode returns
to the “B minus” which with a zero current through the

(Continued on page 498)
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Fig. 1

Schematic circuit of the 9 tube T.R.F. set designed for exceptionally good tone auality.
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~TRANSMITTER.~

The Dynamophone radiodynamic comtrol.

"Dynamophone."

AN INTRODUCTION TO
RADIO DYNAMICS

LTHOUGH the term robot has
been applied to all mechanisms
which replace the hunan con-
trol element, our interest at

the moment lies only in those interest-
ing electrical devices that perform cer-
tain functions in response to the human
vuice, tuned sounds or whistles. As a
rule such devices are rather intricate
and their niode of operation a profound
mystery to the majority of the behold-
ers. It is natural that such sound con-
trolled apparatus should create much
interest and the device to be described
will enable one to control electrical aup-
paratus with the spoken word.

Many circuits have been evolved for
the above purpose, most of which are
actuated by the number of syllables in
the verbal statement actuating the de-
vice,

The writer constructed the electronic
device illustrated in Fig. A for the pur-
pose of controlling toy electric trains
and was surprised to find it stood up
well, despite the abuse two boys natur-
ally give such apparatus. The cost was
also low both for material and opera-
tion and to say the least, the effort in
building the device was well rewarded.
There are still a few people who believe
the control is accomplished by some
secret button and not by words spoken
into a telephone transmitter that starts
and stops an electric train.

The cost of construction is low, be-
cause old radio parts are utilized and
scrap-box material is used liberally.
In Fig. A is shown the top view or lay-
out of the various instruments. As a

(Continued on puge 492)
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The subject of Radiodynamics, or the remote control of mechanical
'and electrical devices by radio is far from being new. In fact, it is
almost as old as radio itself; and of especial interest is the design of
voice-operated systems. As far back as 1908, Mr. Hugo Gernsback
described some original experiments on this subject in his first maga-
zine, "Modern Electrics,” from which we quote as follows: "The voice
has never been used, no case being on record that a motor or a
dynamo was started solely by talking, to or through a medium.” At
the left is shown the circuit of this first radiodynamic unit—the
While the apparatus is obsolete, the method of
operation of this first voice-actuated device is of interest.

Experimenters find in this subject almost unlimited interest. The
easily built unit described by Mr. Benson we hope will start many
"budding" experimenters on the right track; further articles in
RADIO-CRAFT will describe more comprehensive systems.

THOMAS W. BENSON

BEARING-EOGE
ARMATURE (4 HOTCH) ARMATURE TENSION
ARMATURE EXTENSION
-~
THRUST STRIP
coiL SELECTOR
\ SORING
FLEXIBLE CONNEC-
TION TO SWITCH
ARM
e 4 "
" owver - switch ooy
i—— SIDE VIEw OF RELAY
THRUST SWITCH swITCH
6TRIP -._\ 800Y ‘r"- arM
: =‘| ==
e 1 Y o
L= = Ce= \'1.
| P e cu.ws--.':ﬂﬁ""'-\\\l
pIvoT CONTACTS
Fig. 2
Details of on-off relay mechanism.
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Fig. 1
Schematic circuit of the voice-operated control.

Fig. A
View of the control mounted on a cake tin.
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READER’S DEPARTMENT

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

RESISTANCE-CAPACITY TESTER IMPROVED

Editor, Rap1o-CrAFT:

I am sending you a schematic diagram (Fig. 1) of a new
(or improved) resistor and condenser test box which I
recently designed and use in my laboratory with great
success.

A careful study of the schematic will ctearly disclose the
faet that this is a big improvement over the test hox de-
scribed on page 266 of the November 1933 issue of Ranio-
CrarT, in that my arrangement provides for condenser test
as well as for resistor test by the substitution method, all
in one box and using one multipolar switch. A switch con-
sisting of as many poles as desired may be used by one who
wishes to build his own test hox, and as many groups of
resistors or condensers may be used as desired.

Two leads are used in connection with the pin jacks shown
on the test-box panel. One of the leads is plugged in the
selector jack marked S and should remain there while the
other lead can be plugged into any one of the other jacks,
depending on whatever you are to use (resistors or con-
densers) and with reference to the charts whatever group
of resistor or condenser values you desire to test.

The constructor may use values of resistors to suit his
case as well as a condenser chart made up as shown in
Fig. 1, and these charts pasted on the test box where they
can be easily seen.

Between the selector slider of the switeh and pin jack, I
have a 25 W., 1000 ohm variable resistor to compensate for
any values of resistance desired between those in the test box
or on the chart. A dial is used with this compensating vari-
able resistor and is elearly shown on the panel of the test
box in the drawing.

SaMUEL LeBraxc,
LeBlune's Radio Laboratory.
White Castle, La.

RADIO SERVICE--PLUS

Editor, RAanto-CRAFT:

At a recent gathering of Service Men, 1 Lyeard a contro-
versy, which to nie, seems a worth while topic for an article
or series of articles,

I know that artieles, which consist of kinks, freak troubles,
operating notes, ete., while they are to me as a Service Man
the mwost interesting of all articles, nevertheless, have no
real practical value, unless 1 clip and file each item for
reference.

The article I have in mind, has to do only with those
troubles, which invariably or almost invariably, occur in
specific models.

This scene took place recently, A. an experienced Service
Man in whose shop the discussion took place. had just com-
pleted replacing a power transformer in a Colonial 33 and
had just finished a final test before returning the set to the
customer.

“Well, I'm glad that’s over.” said A.
“You haveu't started yet.

“Aren’t you going to replace the voltage divider, the de-
tector, and first AF. plate resistors, the detector screen-grid
resistor, and the 420 ohm resistor in the negative lead of
the power supply? Aren't you going to drill a hole in the
chassis and put in a stop bolt so the volume-control baud
won't unwind, when the customer keeps turuing the volume

“Over,” piped up B.

RADIO-CRAFT for FEBRUARY, 1934

control in the off direction, even after the arm has shut off
the switch?

“Aren’t you going to put a knot in the volume-control cable
to take up the slack, which has developed since the set was
sotd?

“Aren’t you going to remove the gang-condenser shield and
get at the R.F. coupling condensers and shake them to see
whether or not the internal connections are loose?

“Aren’'t you going to——"
“Hey, hold on!” cried A.
set’s perking away fine,

when I return it.”

“Yes,” said B, “but for how long? You know that all these
troubles I have mentioned are not only common to this
model, hut are almost inevitable, and I'll bet that inside of
a month, you will be called back.”

“0.K.,” said A, “that means another service calt and an-
other couple of ‘hucks.”

“No!" chimed in C. “that probably means another service
czll for some other Service Man. and the spreading around
town that you're the bunk. And even if he does call you
back, he will want the repeat call done free.,”

“Well,” replied A, "how can I do all this. when I've already
nade the customer a rock bottom price. You know how you
have to shave prices nowadays to get the work.”

“It's your own fault,” said B, “vou should have taken alt
this into consideration when vou made the price, and pointed
them out to the customer. And in your present predicament,
I would not tell the customer about these small replace-
iments.  After all, you cau pick up good replacments for ali
these parts for only about a dollar, and it would not take
long to put them in.

“Hereafter, I suggest that you not only repair the parts
that nave caused your service to be called, but those parts
(and there are one or more in almost every model of every
manufacturer) which are sure to hecome trouble-makers,

“Why should 7 do all that, the
The customer will be tickled pink

“In that way you get a reputation for being a good repair
man, because the lay-man judges vou not by the quality of
yYour work, but by the frequency he has to call on vou for
service.”

(Continued on prge 490)
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This condenser and resistor tester is handy for servicing.
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Fig. A. above; Fig. B, below
The front and rear views of the panel of the home-recording control unit.

HOW TO MAKE A
HOME -RECORDING
CONTROL UNIT

The author of this article has taken into con-

sideration a point overlooked by previous
designers of home recording equipment;
that is, the fact that many constructors will
wish to include the control panel in the cab-
inet of their radio set. This simple switch-
ing arrangement permits radio reception,
recording, reproduction of records or the
amplification of "home talent' with a mike.

JOSEPH LEEB

OST articles deseribing the construction of home
recording egquipment do not seem to take intc con-
sideration the fact that the construetor may want
to incorporate the apparatus as a permanent and

integral part of his radio receiving set.

In response to this need, the author has designed a con-
trol panel, shown in Figs. A and B, which is simple, conmpact
and which may readily be adapted to practically any radio
set. The addition will greatly increase the convenience and
pleasure of recording.

The control panel, of bakelite, etc,, is very small, measuring
but 23 X 6 ins. Despite its diminutive size, the panel con-
tains a 3 point selector switch, an on-off motor switeh, a vol-
ume control, a 12 point anti-capacity switch, 1red and green
indicating light bezels and two pairs of hinding posts.

Referring to the schematic diagram, Fig. 1, we sce that
the grid-return of the detector circuit has been opened to
permit the insertion of either a phohograph pickup or a
microphone input. The 4 pole double-throw anti-capacity
switeh permits us to set the circuit for either recording or
reproducing. When thrown to the “reproducing” position,
the indicating light under the green bezel lights up. With
the aid of the 3 point selector switch, we can choose, for re-
production, either the incoming radio program, a phonograph
record. or some home talent from the microphone. When
the anti-capacity switech is set in the “recording” position,
the red bezel becomes illuminated, the phonograph pickup is
switched into the output of the last audio-amplifier stage and
the voice coil circuit of the dynamic reproducer is opened.
With the aid of the 3 point selector switch, we can now make
a permanent record of the incoming radio program or any
vocal or instrumental sound going into our microphone. In
order to make a good record, it will be necessary to place
an additional weight on the pickup head. A Ilittle experi-
menting will show the correet volume adjustments for the
microphone and radio to give a good clean-cut record.

The microphone circuit, shown cnclosed within a dotted
line, is contained in a separate hox. The reason for this is
that it may be desirable, for Dbest results in recording. to
have the microphone located some distance from the radio—
preferably, in another room.
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The voltage source for lighting the indicating bulbs on the
panel is the same winding on the power transformer that
lights up the tubes in the set. The wires feeding the indi-
cating lights should be twisted, in order to avoid the possi-
bility of introducing a bum into the circuit.

The small size of the control panel permits it to be mounted
directly upon the motorboard of the phono. unit in prac-
tically all cases. A hole is cut in the motorhoard large
enough to permit the parts to slip through, and the panel is
fastened in place by means of wood screws.

A little attention to the details of wiring, both on the
panel proper, and the cireuits leading to it, may save much
unnecessary trouble, The wire leading from the arm of the
% peint selector switch in the grid-return of the detector
R.F. coil should be shielded, and the shield connected to
ground. This wire may also have the effect of slightly un-
balancing the tuning in the detector cireuit. iowever, a
slight readjustment of the detector trimmer condenser will
cftectively remedy this.

1t will be noted that the voice-coil eircuit of the speaker

(Continued on page 493)
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The circuit showing connections to the set.
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CONSTRUCTION DETAILS OF
A NOVEL 9-TUBE

ALL-WAVE “SUPER! IEmmmma

S. MILLER*

New ideas in short-wave and broadcast receiver design
are incoroprated in the chassis described by the author.
A convenience to the constructor is the fact that the

entire equipment is available completely mounted.

OMETHING a bit different in all-wave receivers has at
last “‘come down the pike.” This instrument, illustrated
in Fig. A, and conuected as shown in Fig. 1, is a super-
sensitive all-wave superheterodyne; constructors will
be glad to know that it is available in mounted-kit form;
that is, with all components mounted, ready for wiring.
Reference to Fig. B shows that five “coil boxes” are used
to cover the wavelength range of 14 to 540 meters; the broad-
cast coil is designed for 10
ke. separation. Although coil - R g m
details will subsequently ap- GB)\

pear, it is not recommended Biened ™ |
that these «coils be home- @\
made, since (hree  circuits 3 o

must be accurately aligned. [
This “drawer’” method of wave
changing not only eliminates
dead-end losses but also
makes convenient the change
of three circuits; thus, one
“coil box” may be used for
band spreading when fully
plugged into the receiver and,
when pulled out one-half inch,

'Chic-at__b:ngnr.. I*ostal Radio Corp.

Fig. B
The interior of the receiver showing the parts.

Fig. A
The appearance of the set with its six knobs.

Fig. C
Underside arrangement of the components,

a second set of counections is made which results in full-
band tuning., (The equivalent of 15 plug-in coils!) Kach of
the three shielding compartments includes a coil and its
compensating and tracking condensers.
Circuit Features
Experimenters who have built superheterodynes are ac-
quainted with tle advantages of a stage of tuned R.F. ampli-
fication ahead of the first-detector; its nse prevents image-
frequency reception and re-
i e - h sults in increased sensitivity
_4¥2 | on the high frequencies. How-
ever, receivers esigned for

d___.'?._!'_i- operation at short wave-
-~ o~ lengths seldom have incorpo-
A | rated this additional tuned

circuit as a part of single-dial
operation, due to the difficulty
of ganging the circuits at
the higher frequencies. The
“drawer” arrangement of the
tuned inductances, however,
| makes this design very con-
i venient for the average set

(Continued on page 487)
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SERVICING
THE "TALKIES"

In this article Mr. Nadell discourses on the
exact relation of the radio Service Man to
the commercial sound projectionist. Read
this article—not only read it, but STUDY it
carefully, then answer the questionnaire on
the following page. Do you, or do you not
want to seriously undertake the servicing of
“talkies' equipment? If you are in earnest
about entering this lucrative field, let's hear
from you, via questionnaire.

PART IV

RECEDING articles of this series have outlined the

husiness opportunities awaiting radio Service Men and

dealers in the field of talking motion pictures; and pre-

sented a brief, skeleton sketch of the nature of theatre
talkie apparatus.

Now there are twe men in any theatre the radio technician
will have to “sell,” and a refusal by either will be fatal to
any of his plans, They are the manager and the projection-
ist, and a fair understanding of the viewpoint and habits of
thought of those two gentlemen is as important to the radio
man in search of theatre business as his understanding of
sound apparatus itself. Sound apparatus can be studied in
books, but there are no books that tell about the manager
and the projectionist.

In accordance with the plan for this series. the present
article will be devoted to the projectionist; the one follow-
ing, to the manager.

After that, the radio reader will be prepared to cousider
and act upon concrete suggestions for approacling his com-
riunity’s theatres with definite and useful preposals, so pre-
sented as to secure the most favorable consideration.

The Radio Man and the Projectionist

The projectionist is the individual directly responsible for
the operation and condition of the theatre’s sound equip-
ment, and the function of the radio technician in theatre
work is necessarily one of cooperation with this man, ncrer
o1 competition with him. Any trace of the latter attitude
will quickly end the radie man’s usefulness to that theatre,
for the projectionist “runs the show,” and it is a literal fact
that nothing can be done without his help and approval.
The attempt to override his point of view by appealing to
the manager, who is officially his superior, was made some
vears past, by some of the electrical companies supplying
sound equipment: it was a mistake. The projectionist will
2lmost invariably cooperate with those who try to help him
in his work, but has always proved an insurmountable ob-
stacle to any who tried to come between him and his proper
job. His good will is an essential with which the radio man
cannot possibly dispense.

How to secure that good wilt? Well, first of all, the pro-
jectionist is not merely a mechanic, but a man who carries
certain real and important respensibilities, and the most
clementary principle of good manners in dealing with him
is to recognize that fact.

The Responsibilities of the Projectionist
Some of the most important duties of this key man in any
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AARON NADELL

theatre relate to the inflammability of motion-picture film.
A reel of such fitm, tightly rolled up on a metal spindle, may
fuirly be described as explosive. More than one projection
operator has lost his life trying to keep a sudden fire from
reaching the audience. Prevention of fire, and of the panie
that may be started by one, is not only a highly jmportant
part of projection room work, but often imvolves elaborate
precautions rigidly prescribed by law. (On these grounds
many projection unions, and the law in some communities,
require the presence of two operators.)

The second large responsibility of the projectionist rests
on the fact that he is the manufacturer who provides the
goods that the theatre sells. e creates the show. He can
ruin the best plot ever invented by breaks in the film, noises
in the sound, or irregularity of his light upon the screen.
And though he cannot make a good picture out of a poor
one, at least he can, by a flawless presentation, give it every
jrossible chance. He can often “dress it up” by projecting
colored patterns around the title, by threwing it on a larger
screenn during mass scenes or spectacular climmaxes, and by
other methods known to his art. But he must do such things
well, or they are worse than useless. In consequence, he is
very largely the key to audience satisfaction or displeasure.

Thirdly, the manager or other actual head of the theatre
is seldom a technician but commonly a business man (often
one who doesn’t know a vacuum tube from a porcelain cleat)
and leans heavily on the adviee of his projectionist in the
matter of buying any form of technical equipment. Thus,
the projectionist very often assumes, ex-officio, the responsi-
bility of purchasing agent and maintenance advisor.

For all these reasons, there are comparatively few theatres
where the management cares to go directly counter to the
advice or wishes of the projection stafi in technical matters.
The educational and technical background of the average
projectionist, as well as the special considerations involved
in his union affiliations (if any) are, therefore, well entitled
to an entire article in this series. In connection with that
background it will be desirable to sketch very briefly the
nature of projection equipment—as distinet from sound ap-
paratus, This will also be advantageous because in some,
troubles in projection machinery arve reflected in noises or
other disturbances in the sound.

Picture Projection

If the reader will hold his hand between a source of light
and a wall, he will find the shadow cast is sharp and distinct
when the hand is close to the wall, and blurred but enlarged
when the hand is close to the light.

RADIO-CRAFT for FEBRUARY, 1934
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projection equipment?

cap?

{2) What in your mind would be the most
important handicap you yourself would
have to overcome in selling service to
theatres? The second important handi-

(4) I not, is your lack of confidence due to
lack of detailed knowledge—or what?

(5) On what technical details would you
desire further information?

A "TALKIES" QUESTIONNAIRE —TO BE ANSWERED

RADIO MEN: Please send us your answers to the following questions. It will not be
necessary to repeat the questions—ijust use the respective reference numbers.

(1) Are you personally interested in the com- [3) Are you confident of your technical

mercial possibilities of servicing sound- ability to handle sound equipment?

(6) On what commercial details would you
desire further information?

As this information is required at once in order that the succeeding articles on servicing
"talkies” will be of greatest benefit to all, we ask that you write—right now.

If, however. a suitable lens is placed
between the hand and the wall, the hand
may be held close to the light and the
greatly enlarged shadow cast on the wall
will nevertheless remain sharp and
clean in outline. The lens, by prevent-
ing the light from scattering and lining
it up as nearly parallel rays, permits the
projection of an image over a large dis-
tance without the blurring that would
otherwise be inevitable.

Instead of the hand, a piece of glass
with words or pictures marked upon it
may be held hetween the lens and the
light, and the words or pictures will ap-
pear clearly on the distant wall, with

air exact reproduction of light and
sitade. However, unless the source of
lieht is covered by frosted glass the
shape of tire lamp filament, for example,
will also be projected on the wall; a lit-
tle blurred because of being out of
focus, but still distinct and capable of
causing uneven illumination of the pic-
tures or words. Frosted glass is too
wasteful of light to be used in projection
work; instead, a lens known as a “con-
denser’ is placed between the source of
lirht and the image to be projected.
The condenser diffuses the light before
it reaches the image, preventing pro-
jection of the shape of the light source,

and helping secure evenly distributed
iliumination over every portion of the
screen.

Here are all the necessary elenients
for the projection of still, as distinct
frem moving, pictures—a source of light,
a condenser to diffuse it, an image
through which it is projected, and a
leng to focus it upon a distant screen.
These elements are often combined in a
projection room device called a stereop-
ticon. The stereopticon projects the
words of popular songs, advertising
signs, and other non-moving matter.

(Continued on page 494)

A 110 V., D.C.
TUBE CHECKER
ATTACHMENT

Use this attachment to your reqular A.C.
unit for testing tubes in "D.C." districts

MANY Service Men have encountered the problem of how
to check the tubes of a universal or D.C. set in the
strictly D.C. section of his eity.
usually contains a transformer designed to work only from
the A.C. line.

Following is the description of an attackment to meet this
condition.
ammeter in the A.C. checker.
is a moving vane type, and calibrated for A.C. as well as
D.C.; it may be used to check the new high filament voltage
tubes like the 42 and 48 on the A.C. line.

For the Service Men now rebuilding their equipment to
meet the new crop of tubes, it will prove a hoon.
the problem of how to obtain the high filament voltage re-
quired by some tubes.

(Continucd on page 488)
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Fig. A, Teft; Fig. B, right
Front and rear views, respectively, of the 110 V. D.C. attachment.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

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

Have you, as a professional
man, encountered any unusual
or interesting Service r(inks that
may help your fellow workers?
If so, let us Y\ave them. They will
be paid for, upon publication,
at reqular space rates.

LTHOUGH the trend of modern re-
ceiver design has made imperative
the need for more highly trained radio
Service Men, even after the technical
requisites have been mastered, it takes
a certain amount of practical experience
to really qualify as a first class Service
Man. Ordinarily, the more experience
an individual possesses the more capable
and confident he is. It is true that the
diagnosing of a radio set may only be a
process of elimination, where checking
each of the qnestionable circuits or com-
ponents, in turn, will usually disclose
the cause of an ailing receiver; but with
radio service, time is the essence.
In commercial receivers, certain
makes and models have definite points
where the first weakness is most liable

te appear and the man who knows these
tendencies can do the quickest and best
job. One of the most valiable assets to
tlie Service Man is his ability to observe
and recognize these symptoms, for
knowing beforehand the symptoms or
eftects of failure enables rapid analysis
and repair. In the following paragraphs
an effort will be made to discuss some
of these symptoms and peculiar causes,
and their remedy.

MAJESTIC 303, 304, 307, 324, 344, 363

IN these modets a rather unique form
of resonance indication is employed.
Resonance is indicated by tuning the
station selector to the station until the
pilot light is dim. This action is se-
cured by means of a 3 legged-triple-
winding iron-core reactor. The center
winding is in the plate supply circuit of
the R.F., first-detector and I.F. tubes.
The two outside windings are in series
with the pilot light and are so connected
that they will buck each other so far as
the center winding is concerned, as
shown in Fig. 1. Because of the A.V.C.
action, when the set is switched on and
the station selector is not tuned to a
station, a relatively large plate current
will flow through the center winding,
saturating the iron-core so that the re-
actance of the two outer windings is low
and the pilot light will light up brightly
because of the added current passing
through the outer windings. When the
station selector is tuned to 1esonance,

BERTRAM M. FREED

the A.V.C. tube increases the control-
gri~ bias of the R.F. first-detector and
L.F. tubes, resulting in a decreased plate
current being drawn by these tubes. The
plate current flowing through the cen-
tral winding is reduced, and the react-
ance of the outer windings increases,
limiting the current flowing through the
pilot light, which will dim upon reson-
ance. This center winding, however,
is the cause of many service calls. The
winding open-circuits and the set Dbe-
comes inoperative, necessitating replace-
ment of the reactance unit. (Refer to
page 287 of the November, 1932 issue of
Ramo-Crart for a more detailed discus-
sion of this reactance operation.—A4ssoc.
Fditor)
(Continued on puge 495)
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Schematic circuit of the newest in direct-coupled amplifiers

F. V. SHORTT*

CONSTRUCTING A
2 B 6 AMPLIFIER

First we had the "triple-twin" type 295 tube
(RADIO-CRAFT, February 1932, page 455),
then the "duplex-triode' type 2B6 (RADIO-
CRAFT, September 1933, page 142); the

latter, improved design is the basis of the
simple, powerful amplifier described by

Mr. Shortt.

LLONG-STANDING hope of P.A.
engineers has been realized
with the development of this
new amplifier, which takes adq-

vantage of the startling possibilities of
the 2B6 power output tube invented by
Chas. F. Stromeyer,

The writer recalls the intense inter-
est created several years ago by the
first little amplifiers operating on the
Loftin-White principle. At the time,
those amplifiers were sensationally
unique, because they worked without
expensive audio transformers and still
had plenty of gain. Later as the new
rentodes were introduced, compact two
stage amplifiers were developed which
were capable of operating 3 good-size
dynamic reproducers.

However, this new unit makes all
other 2 stage jobs gcem like toys by
comparison. This amplifier has an un-
distorted power output of 6 W. (peak 8
W.) and will operate from 4 to 5 dy-
namic reproducers!  Furthermore, it
takes less space than formerly required
by more inefficient units; uses fewer
parts and costs less. As a matter of
fact, the output of this amplifier is
greater than two 45's in push-pull!

The circuit employed, Fig. 1, consists
of a 57 pentode tube, resistance-capacity
coupled to the new 2B6 duo-triode, A
5Z3 full-wave rectifier is employed. The
entire amplifier is assembled on a com-
pact chassis, 81> x 6 x 53 ins. high,

The non-critical load conditions of the
2B6 tube result in extremely high fidel-
ity. This feature, while always desir-
able, is especially valuable where the
amplifier is used for recording purposes.
The response curve has an exceptionally
flat characteristic and the reproduction
of both voice and music is absolutely
natural.

80 db. Gain
The exceptionally high gain of 80 db.
makes it possible to use this amplifier
for all ordinary microphone purposes,
without the use of a pre-amplifier. In
spite of the high gain hum is practically
eliminated, due to careful design of the

" Chief Engineer, Wholesale Radio Service
Co.
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power supply system and also to the
fact that both stages employ tubes of
the cathode heater type.

Naturally, the 2B6 tube is the vital
factor in accounting for the high power
output, great semsitivity and low power
consumption of this amplifier. This
tube employs two sets of triode elements
identified as the input and output sec-
tions. They are connected in such a
way that the power required by the in-
put circuit of the output section is auto-
matically supplied by the input section.

Since the grid of the output section
swings into the positive region of its
grid voltage-plate current characteristic
curve, power is required during part of
the cycle. This power is supplied by
the input section. The input-section
grid is biased negatively and is not per-
mitted to operate in the positive region
ol the grid swings. Hence, no input
power is required.

The D.C. power taken by the steady
state of the tube, with no signal input,
is in excess of that required under
maximum excitation. Hence, no com-
plications in the power pack design are
introduced. For these reasons, the am-
lifier operates as a true class A ampli-
fier.

Deriving the Bias Voltages

teferring again to the schematic dia-
gram, Fig. 1, it will be seen that the
veltage across the 8,000 ohm cathode re-
sistor, R7, determines the bias for the
input grid. The output-grid bias is de-
termined by the (ifferences hetween the
voltages across R7 and RS.

Since the output grid is internally
connected to the input cathode, the posi-
tive bias on the grid is measured across
the two cathode termminals. The grid is
nominally 2% V. positive with respect
to its cathode; hence the grid conduct-
ance is appreciable. Therefore, the in-
put plate current divides, part flowing
through the output grid resistance and
part through R7. Consequently, the cur-
rent for determining the input-grid bias
i measured hetween the input cathode
and R7, not between the input plate and
“B plus.” The average D.C. flowing
through R7 is 3 ma. This resistor also
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acts as part of the input-section load
impedance and, therefore, should not be
shunted by a condenser. The complete
load is the parallel combination of R7
and the grid impedance of the output
section. It is of interest to note that
the input grid does not draw current
even though a 25 V. r.u.s. (root-mean-
square or average value.—dssoc. Editor)
signal is reached, while the grid is only
biased 24 V. Under these conditions,

the A.C. component of the voltage de-
Since the input voltage and this de-
veloped voltage are in phase with re-
spect to ground, the voltage difference of
(Continued on puge 496)

Fig. A
Front view of the 2B6-tube amplifier.

Fig. B
Underside view of a pre-production model.
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Radio Service Data Sheet

WURLITZER LYRIC MODEL Sw88 8 TUBE ALL-WAVE SUPERHETERODYNE

{Incorporates the model SWB80 chassis; range, 35.3 to 546 meters. Also, AV.C.; and, calibrated wave-band selector and tuning dial.

This vecelver Tas an ourpmt of 3 W and
is desighed for extreme sehsitivity and se-

feetivity,  ‘Tnbe and eirenit operating volt-
ages, measured 1o chassis, a shown in
parentheses,  Four tuning ranges are se-

Tected by means of a 5 pole 4 poxition wave-
ehnnge switreh operated by the kKnob divealy

nidder the tuning control, 'his knoh also
actunates a sliding mask Dbehind the dial
seale so that enly the graduations corres

sponding to the hamd in nse are illuminated,
The four ranges are as follows:

(11 top sealer, O 00 ke, —046 to
200 meters: (21 1400 1o 3500 ke 207 tu
81,1 met B,000 10 000 ke -SALY
to S50 meters: (41 KO0 ta 220000 ke

B3 10 15,64 meters,

To tune the LF, system the ontput of the
sorvice oscillator should be conuected he-
tween the control-grid conneetion of V1 oand
the chassis. the regular counection of the
controlorid of V1 being removed, Adjust
the 6 trimmer serews for maximum output
as indicated on the output meter contected
in the veproducer nnit, Do net aftempt to
align the recciver by enr,

The first operntion in the tuning of the
R.F. system isx the setting of the trap vir-
enit in the antenna system.  ‘The condenser
and eoil of this cirenit are divectly nnder

the variable condenser towards the front of

the chassis and the adjustiment is pecessible
from the bottom of the chassis. This cir-
cuit is twned 1o 485 Ke, amd o serves to pres

vent the pvecoption of interfering signals,
As dhe serviee oscillator is arvaunged (o op-
eritte at 453 ke, the rocciver should be so
tuned that the variable condenser is at its
waximum capoeity,  Then, set the serviee
oxeillator gt 483 keo and adjust the cirenit
for lodast response.

In ganging the hroadeast hawd, tirst set
the oseillator padding  condenser with the

sorvice oscilligtor sudinsted hetween 350 1o
GO ke : then, the Hal pointer shonld in-
icare this frequeney.  The oscillator pad-
ding  condenser  (fourth  uljusting serew
from right of chassis as viewed from 1he
vear)  shoull he adjusted  for maximum
meter reading, Then, reset the serviee

cillator a1 & puint between T.400 and 1,500
ke, and tune the set accordingly,  Adjnst
the oxeillntor teimming condenser (rear see-
1iom of gang eondensers for maximmon out-
pit. Note that of twe pesitlons the cor-
peert setring is the one in whieh the trimmer
is sef to lowest capacity oadinsting serew
turned farthest to the lefty, Next, the trim-
mer of the front section of the variable
condenser, first-detector civenit, should e
ackinsted 1o get the wmaximmn onepat. The
escilltror should then be set to some known
frequeney  approximately 1,250 ke, the set
mned so that this frequeney is indieated
on the dial and the ser adjusted o maximonm
ontput by bending the adjustable  sections
of the rotor end plate; repeat the
at 000, Tue gnd e ke,

To adjust the first shortewave band. tune
the set to the harmonic of some broudeast
station falling between 1.4 and 1.6 on the

NN

dial 1the harmonic of o station operating
hetween 720 amd 800 ke, The oscillator
padding  condens for this range is the

third adjusting serew from the right of the

chassis—from  the rear. Adjust this con-
denser so that the signal being used as a

test standard cowmes inoat e correct point
on the dial,

The receiver shonld then be tuned to the
harmonte of some beoadeast station hetween

a1 and 3.7 on the dial and the triomer

adjusting serew at the extreme left end of

the  elus (when facing the rear of the
et abnsted for maxiomm ontput,

For the secind short-wave band, a simi-
lar procedure should he followed, asdinsting
the oscillator pad (e secondd addjusting
serew from the right end of the chas

S R0

that a signal having a feequeney of from
5 to 4 megaeyeles s received at the ¢or-

rect plice on e dial ealibration,  lo this
cise (here are o adjustients to be made
on the high-Trequencey end of the seale,

The adjustments Tor (e last short-wave
band should he made in the some manner
1s these for the lirst short-wave hand, The
nseilla pad  textreme vighthamd adinst-
ing serew, facing the pear of the ol EY]
Deing adinsted so that o test signal having
a fregueney of from 85 te 10 megacyeles
isx reccived at the corveet point ot the diad
calibration.  The set should then be tnned
1o o sigual falling between 17 and 22 on
the dial and the trinnner condenser tsecond
serow from the left end of the chassis, fac.
ing 1he rear of the so1) adjusted to give the
maximum ontput.
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STROMBERG-CARLSON NCS. 55 AND 56 TE-LEK-TOR-ET 8 TUBE SUPERHETERODYNE

(Remote station selection; amplified A.V.C.; exceptional tone quality; tone controls)

Thix  “Telek-tir-et” system of control
permits the operator to turn the veceiver
on and off, control volume, tune for any sta-
tion on the dial or tune, just by “feel,” any
of a presselected gronp of eight stations,
Contacts in the tuning mechanism  anto-
matically <top the tuning dinl at the se
lected station. The constants of the com-

10,000 ohims R4, 16000 ohims; RG, 300
ohms o BT, RS, R25, 15,000 auns ;. RN 14
ohms o

R4,

R21, > 2040 olyms g
R24, 1000 ohms; 1 e L0,
S000 0 ohms: 1L chms; R34, 150

ohnrs: EH, 600 olins,

Voltage rendings are obtnined by measir-
ing hetween the varions nile sacket cantaers
and the bases with the tubes, speaker. and
cable plug in place.  Refer to the numbersd
iHusteation.  The following lgnares are for
L line potential of 1200V, qud using a highe-

st=tance neter, 'he volume control should
e set to the full-on position,

Tulw Terminals

Type 1 e 4 5 7
Vi L] 145 E2e
AL S B 142- .
Vi . [E Y HII [
Vi L] 145 H) o .
Vi 110 4 6.0
Vi LT H T I T (]
VTOF 260 260 [
VA 28003000 Do 280

* Heater voltages are read as follows ;

T/68, G5 V.0 V2 17, 68 v, v 1/4,
LI W T I LS T U /7. V.
176, 25 v, 1 200V, VT, V)

VN 14,0 0V,
The speaker socket measures as follows:

ponents are as fellows : V), 78 vz,647 V3,58 va, 287 v5.55
Condensers C1, image adjuster; €2, 3, PR 3 5 8 6 7 PR
€4, €5, U6, CT, C12, C28, €20, w3 mf.s 08, | % ®gab%0t [ B 0y 5 %% R O
€23, 04-mf.; €9, serics padder; Clo. LI | o B % o 45 02 ®
trimmer in remote soleetor ; 11, Cir, LMl ? o5 9 ol 2% o, ® o
mf. ; C13, Cl4, C15, C16, CL50 L1, trimmers LOOKING AT WIRING LoguNG AT ik
C17, CI8, €31, €32, U340 Beamf.; C18) C3G, cof seeecron G
CH7, 8 mf,; 20, C21, C41, C430 100 mmf. g V6. 245 V7 245 V8,523 | SPEAKER  COMMECTOR
C220 €25, €26, O35, 4 mf.; C2), 42, 2emf, 3 20 1 2 [, & , 2,0
N M ) L-] [
€27, 004mf: CIS, €39, 0lme: 40, [ | Tes O ¢ 1o o 5%
thermostatic  condenser in vemote  seleetor ee o5 loo 0 O o 2,9 ‘oo,
oscillator cirenit: C44, 00201, s (] 4 3 5 L)
Resistars R1. RS, R11. R20, R26, 1-neg. s LOOwING AT inSiDE i etD N
RZ, R12, RS, 600 ohms: L3, 110, 14,
T T T T e e e e e s e — — IFL
! 58

_,
202 n

-

'::'\:n.\"

il

T
g

USED ON

!

19

terminal 1, 0 V.5 2, + 260 Vv, 3, + 270 V.
o+ 2TV A+ 150 V.6, 0V,

Additional voltnges may he measured dis
rectly across the correct torminals,

A the LV, circuits of this yeceiver have
been aligmed @t the factory by means of os
cilleeraphs, the re-aligument of the 11, cirs
vitits shonld nut be attewmpled,

the LF, amplitier, Vi) aets as a signal
channel only, and the output ix fed to the
diodes of V3, The awmdio frequeney currents
resulting from the reetification of the dindes
ig fiul through the triode portion of V5
which acts as an AL, amplitier.

The uther LI, minplitier. V4, nets only as
an Camplified ANVCSY channel, The 1.1,
owtput from the pentode portion of  this
tule is fed to the qliodes of the sime tube.

The LU, voltage developed in the djode
cirenit is used for the AV.C, voltage, and
is fed back o the control grids of V1 and
V2 othrough o conductor in the remote eable,
A portion of this AV.C, voltage bs also ape
plicd to the control-grid of V3 to Zive o
partial control of this tube.

CET 28 AF1 DYNAMIC

REPRODUCER.
Sa

<& 77 erel]

R
~% 72
R2l § R'83

A
i ]
=L

e

STATION "y c8 # i
PRESELECTOR 4

L =a I i
MODEL N® 56 WIRED ooy ¢ R9
PEQ DOTTED LINES LUGMT o - -

_,_
THESE NUMBERS REFER TO

.',_‘\ WIRES IN CONNECTING CABLE
e ?L FIELD COIL L L !
L ol) Fuse r
R28
H %
N
.
!ﬂ iy neeTC”
fcssfcan

R3: MANUAL VOL, CONTROL
IF * 175 KC (SLOPED.SIDE, NOT OEAK .
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Fig. A

Duo-channel, 50 W. amplifier; front view.
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HERE has at all times existed a de-

mand for an amplifier system capa-

ble of delivering 50 W. of undis-

torted power, but the cost of pur-
chasing or building and maintaining
such a high-powered P.A. system has
always been almost completely prohibi-
tive!

In addition, 50 W. amplifier systems
designed prior to the introduction of
new tubes and systems, present many
electrical and mechanical “handicaps.”

Comparative Costs
Let us consider first the relative dif-
ferences in cost between previously de-
gigned “50 watters” and the new model
illustrated in Figs. A, B and 1, first stat-
ing facts and later exemplifying them in
detail.

Average Comparative Specifications

Design “01d"” 50 e New” 50
Factors W. Unit W. Unit
I'ower consump-
tlon. full load 500 W. 150 W,
Power consnmp-
tion, aver, load 500 W, 125 W,
Tower consump-
tion, no load 500 W, 105 W,
Availalble channels 1 =
Welght 140 Ibs. 51 1bs.
Size 18x20x9 in, 18x10x9 in.
Number of stages 3 4
Cost of tubes $65 $£10

* I'resident, Coast-to-Uoast Radio Corp.

CONSTRUCTING A

6 V. D.C. AND
(DUO- CHANNEL)

50 W.P. A.

110 V. A.C.
SYSTEM

LOUIS GANCHER*

Last August we described a 20 W. unit, the first of a series
of amplifiers designed to operate optionally on 6 V. D.C.
and 110 V. A.C. A 26 W. design, Part |, appeared in the
Septemberissue; Part Il in November: and Pari lll in Decem-
ber. The 50 W. amplifier described below incorporates

still newer design features.

PART IV

Cost of amptifier

(apprex.) $200 $85

Inasmuch as this amplifier draws only
150 W. at full load, it can be operated
from any 12 V. D.C. rotary converter
producing 110 V. A.C., supplying 150 to
170 W. output.

(For dual-powered operation, dynamic
speakers and phonograph motors are
available for optional operation from
either a 6 V. D.C. or a 110 V. A.C, power
source.)

Employs Class B Tubes

The selection of the 53 type tube for
the output stage was a matter of logical
sequence, inasmuch as it combines in
one tube every desirable performance
characteristic, providing the following
features:

(1) Production of high volume output,
requiring low plate voltage;

(2) Low plate voltage insures mini-
mum breakdown;

(3) The closest approach to class A
power output;

(4) Low plate current consumption;

(5) Optional operation from a 6 V.
D.C. motor-generator;

(6) “Indirect heater” tube (cathode
type) precludes hum;

(7) Rugged internal element design
assures long life operation.

The first two A.F. tubes, of the 37
type, were selected to permit optional
operation on 6.3 V., A.C.or D.C. If 6 V.
D.C. operation is not contemplated these
two tubes may be replaced by the 56
type.

To secure an output of 50 W., previ-
ous amplifier designs usually used a
tube complement about as follows: one
type 56 tube; two 59's; ome 80; two
845's; and two 866's.

Flexible P.A. Amplifier
The circuit used consists of two
stages of resistance-coupled amplification
branching off to two individual channels,
each one of which employs its own
“driver” and pair of twin class B power
output tubes as shown in Fig. 1.
(Continued on page 499)
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Diagram of the “last word” in high-power P.A. systems for optional 6 V. D.C. and 110 V. A.C. operation.
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This

Radio’s GREATEST

Servicing Book

The Most Compleote Directory
of Radio Circuit Diagrams
published!

In ONE VOLUME of over 2,300 Pages

Extra Hearvy Covor=Loosoloal Bound

Buy this Big Volnme on our Ve

DEFERRED PAYMENT PLAN

Here are two of the most surprising announce-

ments that we have ever made tu 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 disgrams and complete
radio servicing course can be boukht 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 soll to manufacturers, jobbers,
dealers, Service Men and experimenters. RBut
we must emphaxize this one fact: Service Men
now realize that they are tremendously handi-
capped without the full set of Gernsback Man-
uals, So much s0, 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 diagxrams, charts

and photos. There are absolutely no pages or

illustrations or diagrams duplicated. There is
no radio book published today which is 5o mod-

ern, up-to-the-minute, and which contains 80
much useful information as is te be found in
this single volume. It is a book that will outlast
any other radic book in print. Look carefully
at the illustration of the complete edition on
the top of page. It measures 9~ wide, 12"
long, 4%” thick.

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

Our new plan now enables every radic man to
get this single volume—a Complete Directory of
all Circuit Diagrams, of over 2,200 pages, on
deferred payments. You can order this book
immediately—get it in a few days, and use it
while you are doing rervieing work. You can
make the first few calls pay for the entire cost
of the beook.

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

2.300 Pages

0VEB 3.500 Illustrations

THIS IS THE

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,

the 1933 OFFICIAL RADIO SERVICE
MANUAL Complete
at a big saving.
TIlE SPECIAL NEW PRICE FOR ALI THREE
MANUALS, WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER IS ONLY

S11.00

‘ou buy this book this way —

Send $3.00 with order—

Pnlz'o iS.OO 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 $14.00.

IF. THE ENTIRE AMOUNT 1S SENT WITH

YOUR ORDER, WE WILL ALLOW YOU A

10% DISCOUNT. THIS CAN BE DEDUCTED

FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

and

Mail Coupon Today!

e ——————— .

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

fient lemen
In accordance with your Snectal Offer, 1 enclose
herewlth £3.00 as firct payment toward the One
Volume Radio Manual. I'lease forward It to me
promptly.  Upan reccipt of the book. T shall pay
express company £5.00.  Thirty days later I shall
$3.00, and sixty duys after receipt of

book. 1 shall send you my last payment of $3.00.
If you want to take advahtace of the Npeclal Dis-
count of 10%, remit only $12.60 with this coupon.

GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place

N e et A
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RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many

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

List each question,

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

questions as you like, but please observe these rules:

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

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

Other inquiries must be marked "“For Publication.”

if considered of exceptional Interest.

#

TYPE 1A6 TUBE DATA

M 1L 1 Zurn, York, Peana,

(0 The prong aml socket layouts of the
new 146G 2 ¥, tube as described in the Noe
vember, 14 issue of Rapro-Crarr do not
aeree; whielh is the correct one?

If the dingram of Fig 21 in the
[recember, issne, page 268, of Grids t
and 2 is correct, then the positions of these

grids must he reversed in Fig, 1 on page 206
of the November, OB issue,

(A0 We are printing ou this puge (Fhe
Q.252) a4 corrected dingram of the socket lay-
out for the illnstration that appeared  on
page 206 (Ranto-Crarr, November, Ha5 Te
will e noticed  that  the  designations on
Grids 1 and 2 have heen reversed aml now
agrec with the diagram in the following 1 De-
cember)  issne,

GANG CONDENSER
APPLICATIONS

(235) My, Lenis Minatel,  Indinnapolis,
Ind,
(120 1 have a d-gang condenser which was

madde for tuning o superheterodyne set, but 1
want to nse it on oo FALE, job. Can yon tell
me if thix ix possible; and if <o, how?

(A There are fwo gener of gang-
type condens in use in crodynes,
toaday. The first of these enntains individoal
econdenser sections that have siailariy shaped
platex,  tn other words, this type of comlen-
wer consixtx of ddentieal anits ganged, In
thisx type of comdenser, “padding”  cirenits
are tsed to permit the oscillator tuning con-
denser to cover the required frequency band
which, as yoir know, is net the same as the
other toned eirenits in the =ef,

The secomd type of ganged condenser nses
individual  sections  that  have  differentiy
slped plates.  In other words, the oscillator
section doex not have the same shape plates
ax the other sections which permits the Iatter
cirenit to cover the requnired band  of fres
quencies without resorting to padding”™ cire
onitx,

All this explanation ix for the purpose of
telling you that if the condenser that yan
have has individual seetions that arve identi-
col in shape and number of plates, you can
use it in a T.R.F. set with no difliculty.
You cannot use the other type of comdenser
conveniently for this purpose.

£

VOLTAGE ON TUBE PLATES

(234 Mr. Fred Oesterreicher,  Chicago,
.
(1 1 liave jnst Tarilt the Triple-fwin re-
coiver deseribed i the April, 1082 issue of
HADIO-CRAFT, 1 have reecived dine results
excepl that with the tickler eoil inserted foud
whistles and serecelies beging  With the tick-
 FRE removed, (he stittions come in two
and three at a time, withoue the objectionable
noises,

I measired the plate voltnge ou the type
27 detectar tube and the needle barely flick-
ere. 1 nsed the ordinary “B7 batgery volt-
meters,  What  cnnses fo operale on
siell low plate voltagee? this affect the
output of (he recei et to volume?

(A Fhe Tripl jver is oo re-
gonerntive set, and like all sets of fhis type.
it ix subjeet to whistles when toning, if the
amonnt of regeneration s not carefully cou-
trolleil,  We believe that if yon will practice
tuning the set with the tickler eoil in the
cirenit, that you will =oon learn hiow to oper-
ate it without the annoying whistles,  Try
redueing the number of tickler tarns,

[egrvding the measurenment of plate voltage
on this receiver. o voltmeter such s the
one you sl ix ot peactieal as it has oa low
stanee and Tor this reason draws so much
from  the rectifier tube that irs oune-

the =ef
Iwaes

re
current

put is reduced which aeeannts for the ox-
tremely

volinge indicated,

he plate voltiage of a receiver
< its power from an A power
ry ot se n volimeter witl
1l resistanes, In othes
3 meter movement with
o high-resis multiplier to inerease the
range to the desired uaximnm,

Such meters ave sabl to have g resiseanes
of 1O olims per vell, which weatd nke o
tutal resistapee of 20aneg (200,000 ohmsy
for a 230 volt seale,  CThe above resistanee
per volt is the nsual sensitivity for instru-
moents used for radio work,)

ULTRA-MODERN SUPERHET.

Mr. N 0. Dwyer, Woodside, .. T.

Tow

N, Y,
)

the radio

I'itra-Maodern

1 wm an amatenr set huilder, new o
gamee, amd decided 1o build the
superheterodyne  receiver  des

1052 and
getting

seribed in RRaDIO-URAFT (October,
October, 192331, for the purpoese of
acquainted with superhet, cireuits,

Having finished the set, tunel the jnters
medintes to 175 ke and adjusted the RF.
trimmers, 1 tind that the set has no volume.
It has scelectivity to a certain extent bhut no
power to enable it to pick up distant stations
ut any volume, 1 have gone over the oir-
cuit and Gnd it wired covreetly,  The voltage
hetween the plate amd filament of the 200
tnhes b in eXeess of S00 Vo but when it is
reduce] the voluine is cut down.  Can you
help me?

tA Tt is evident from Mr. Dwyer's de-
seription that hix set is not alizned correctly,
The procedure for aligning a superhetermlyne
peceiver is not an easy thing for a person
not well acquainted  with this type of cir-
erit.

As the adjnstment of a1 set such as the
Ultrn-Modern  Super requires the use of a
eatibrated oscithitor, we advise Mr, Dwyer
as we have every other superhet- builder-—to
make an oscilliitar and calibrate it, before he
makes any serious artempt  to fune-np the
<et.  Constructional details for making and
calibrating simple aml effective service oseil-
Litors have appeired in st ixsues (Rapro-
CRAFT, August 1952, pi un, where reliable
aligning instructions wilt also he found,  Ex-
(ensive information on aligning procedure al-
0 lns appeared in nunerons fssues of the
Bapio-UeaPT  Pata Sheets, Also *The
superheterodyne ook by Clyde T, Fiteh,

V. T. VOLTMETER DATA

(26 Mr, Joseph B Soos, I'ussale, N, T,

(130 Same time s I picked up one of
my RaDIO-URAFT nueazites andd in it 1 found
a cirenit of 4 dynatron vacuunt thbe valt-
morer.  Fhe insteinetions did oot inchide o
clilantion chart or details for making the
(nlibrition.  Will you please tell me how I
can ealibrate my meter?

AN Enformation concerning the calibra-
Hon of vacuum tube voltmeters has appud
in past issuex (RapIo-URAFT, February 1
paxe 4606 amd 405). We give a magnzine
reference as the information therein glven is
far more extepsive than we conld inchide in
an item in this Doreau.

(2370 Mr, 8. M, Lockwood, Chieago,

(Continned on page 1)
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Fig. Q.232, above, Fig. Q.238, right
The correct socket layout for the 1A6 penta-
grid converter is shown above.

The circuit diagram of the RCA-Victor model
ARS5006 ultra-short-wave receiver for maobile
use appsars on the right. 1t will be noticed
that an extensive filter system prevents inter-
ference in the power supply unit from affect.
ing the operation of the receiver. A noise
suppressor controls the signal-to-noise ratio
by varying the sensitivity.
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THE RADIO MONTH
IN REVIEW

(Continged from page 4335)
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A Semamany or TheE Barsox Rerortr
Unele Sam hax redieed the nwmbher of his
Cwic ceices” from o acell wrer GOO o HXG.

THAT BROADCAST
SITUATION

NE of the wide-awake
_Olm,\'s in the clectrical

division of the Depart-
ment of Commerce, Lawrence 1), Batson by
niine, has just completed a survey of the
broadeast facillties throughout this little old
world of oitres, There are some very inter-
esting tacts hidden away in fricnd Batsoh's
list.  Unele Sam has redaced  the number of
his air voices™ from a number well over 600,
representing more than half the world's total,
to the present number of 5805,

However, while the 1L 8. hasx seen tit to
dimini=h the nnmber of broadeast “owtlets™
{as the experts at NBC aptly term their chain
stations) most of the world has been husy
increasing their nnmber,

The Batson list shows the newly recognized
conntry of Russia as ranking second to the
United States. They boast of 73 stations,
some of which arve among the largest. Canada
is third in the Iise, with 63: the continent
of Australin ranks fourth with 60 Cuba, 57
Mexico, B Argentina, 35
New Zealand, 520 and Sweden, 32, This does
nat take into aceonnt France, with 20 Gep-
many, with 26: and tireat Britain, with 12,
The last-mentioned World powsr is reorganize

»

ing itz broadeasting stimctnre which a mts
for the small mmber of stations.  However.
they are subxrantially more powerfitl than

when wily John Holl had more.

Asoan aftermath of the late  lamented
Mexica €y conference tRapro-Crarr. Jann-
ary 1954, page 3940) a Waterbmry, Conn..
newspaper has xent a request to the hoss

fl'ederal Radjio Commissioner Lafounts for a
license to broadeast with unlimited time on
120 ke twell below the former bropdeasi
frequeney  limit<).  Gendal Commissioner La-
fount has not ver given a disposition of the
case, but in the editor’s humble opinion, no
answer wll he found to the problem until a
detinite xettlement of the frequency allotment
question  hias heen  reached  (RRaplo-Crarr,
Januarvy 1934, page 300,

SUN SPOTS AND
MOON RADIUM

17 have all heen hear-
_Win:: mich abont coxmie
FIVS, 2un spots aned-
the-dike, during (he past xvear and
wondered what they are all abont,

And now comes another selentist and as-
tronomer, D, Harlan T, Stetson, of the ey
kins Ohservatory at Olio Woesleyan University,
Who complicates the situation still fnrther by
telling s that the moon also affects radie
reception-—as though sun spofs, sttie, jnter-
ferenee aml cosmic rays were not enongh !

In veply to an inqniry by the editor T
Stetson suys o Cresearehes in the investigation
of the correlation of solar aetivity with radio
reception have heen made continmonsly at the
Perkine Observatory on the intensity of radio
reception  from WBEM, Chicago, sinco the
early part of 1030, After correction for the
twilight factor and the major trend of change

RADIO-CRAFT

for

probably |

Uniguay., 355 |

FEBRUARY,

Poor Tubes Ruin Radio Reception

= ol i
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“BULLEEVE ME!”’ New
tubes do make a ditference when
you listen to Fanny Brice.

New RCA Tubes Improve Radio Reception

amggery RCA

TUBE INPROVEMENTS
that put new life in your Radio

Don't buy any tubes today with-
out knowing that you are getting
these 5 remarkable improve-
ments that will really put new
life in your set! These great ad-
vances have come out of the RCA
Radiotron Company’s laborato-
ries, developed by world-famous
engineers for you. You get them
in RCA Radiotrons and Cunning-
ham Radio Tubes . ..and these
two tubes are the only ones ac-
tually made and guaranteed by
RCA Radiotron Company, Inc.,
to give you these 5 great
improvements.

Have your dealer test your
tubes. Replace the worn-out ones
with these new tubes. You will
get a new thrill out of radio.
RCA Radiotron Company, Inc.,
Camden, N, J. A Radio Corpo-
ration of America subsidiary.

1934

wWwWWwW. americanradiohistorv.com

HERE ARE THE 5 POINTS

Precision Construetion ... makes
every tube a “matched” tube.

2 More Efficient Cathodes...assure
uniform performance throughout life,

3 Improved Heater Design . . . re-
dnces hum, eliminates noise from
heater - cathode
circuit and gives
quick action.

4 HigherVacuum
...results inquiet-
er operation,

5 CoolerGrids. ..

prevent fluctua-

tion in volume
due to erratic
tube per-
formance.
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Every Needed Fact, Figure, Formuola
Every Shortcut and Special Method

in the

WHOLE FIELD
aof
MATHEMATICS

Now in ONE
Handy Volume!

For the first time you can have this wealth of prace
tical mathematical information, covering  every
trade il business, condenw«1l into one laely hook
for quick referenee. This volume pits right at your
finger tips instant facts and farmulas for making
every kind of mathematical calenlation. From lam-
dredds of different sonre this priceless information
hag boen sathered together, boiled down into brief,
simple langnaze, aml applied to actnal prohlems,
Every man in business, every man in the meechanical
trades, every man who cver uses a tool or has to
make calenfations or estimates in otfice. shop, or
home, will find here a treasury of money-making,
maney-gaving ideas.

THE HANDBOOK
OF APPLIED
MATHEMATICS

Nu previcus knowlwlge of
mathematics is needed. No
stualy is requrired. The spe-
cifie information you want
is easy to find. by look-
ing it np in the index.
The book takes up cvery
trade andives you
tieal methods,  casily
worked formulas  for
solving every problem.
Thousamls of =xpecific
exampleg show  you
just how to make
your calculations. If
Your work
mathematics in
any way this com-
plete reference handhonk
i an indispensable part of
Your cquipment, It is an
amazing timesaver for any
one concerned with enginecr
ing, architecture, eleetricity,
meclhiahies, construe on, auto.
muabiles, machinery, printing,
or any other industrial work;
or with accounting, auditing,
manufacturing, costa, taxes,
or any other business mathe-

Save
17%2%

on this .'nmtir's. No practical man, no

* st owner who lll:lk(‘! an x'-
SPeClﬂl \I"uxiun;ll n-p:lir.ku? one who
dvance of 1as a home work-shop can af-
‘;‘ blicat] o ford to he withoat the valn-
ublication able information quickly

Oﬁer found in this hook.
The regular
price of this
book will be at
jeast $6.00, and
probably more.
If you reserve
your copy now,
you may have it
for only $4.95.
Easy payments

Save Time—Be
Sure of Your Facts

One quick tum to the index
and you find at once the best
mathematicnl methods for
solving your problems. You
avoid  the expensive orrors
that handicap the man who

if you wish, merely guesses, Think what
Over800 Pages. an advantage it is to have all
375 Illustra- thir information in one handy
tions. 150 Ta- book! Take advantage of this
bles. Durable opportunity to exumine the
Maroon Fabri- ook as soon as it iz pub-

tished, aml save 171 % of
the regular price.

EXAMINE THIS BOOK FREE
SEND NO_MONEY-—MAIL THIS COUPON
D. VAN NOSTRAND CO,,
250 Fourth Ave., New York.
Semd me as soon as published The Handbook of Applied
Mathematies, at the Special-Pre-Publleation Priee.
Within 5 days after 1 recelve {he lwok. I can return
it and owe ncthing. If 1 keep it. T will make a first
payment of §1.25 and I will pay $2.00 monthly there-
after for 2 months—3$3.20 in all. (Cash with order

|
|
|
|
|
$4.95). I
|
|
|
|
|

koid Binding.

Reference
Address .....

|
|
|
|
|
9.
l R.C. 2 3?
|
|
|
|
|

A
I
|
|
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Moox RADIUM RECORDING LQUIPMENT
Where Dr. Stetson discovered the effect of

involves |

!the

the moon on radio,

in radio duec to sunspots, the hourly measure-
mentx of field intensity here have been com-
pared with the moan’s hour angle and deelina-
tion, giving the results exhibited in the ace-
companying curves. This appears to be uu-
mistakably a case of lunar influence of the
clectron  density in  the Kennelty-1leaviside
layer. The change is so great that it hardly
appears that the small gravitational tide in
the earth's atmosphere is sufficient to explain
results.  Woe pretty definitely know that
the Innar surface is largely volcanic Inva.

“Itecent reports from the Geophysleal In-
stitute at Naples show that the underlying
voleande tarfa there is more radioactive than
pitchblende, This is what suggested my hy-
poihesis that the moon may be cmitting radio-
active radiations which penetrate the carh’s
atmosphere to the upper reaches of the Ken-
nely-lleaviside layer, thus directly affecting
the intensity of radio reception as our obser-
vations exhibit,”
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SoME ProoF OF THE BMoON RADIUM TIIEORY
The relation between tides and rudio,

®
LATEST IN RADIO

(Continued from page 459)
otie band to another is accomplishied and alse
low the potentials are applied to the tilament

| and plate circuits.

o QuTRYT

GND,
ATTENUATOR, \l: |

-L—v.d-.wl

_——————————

o e 1 e e e e e e e ot

COMPLETE METALLIC SHIELD Sw
-/ AT GND POTENTIAL v
el e ———— —_—) J—-d
N2 92 ELECTRON-COUPLED O3CILLATOR oV
RANGE A 3 90-195 K& a.c!
) B = 170- 60C -
€ = 350- 1600

The diagram of the oscillator.

RADIO-CRAFT

www americanradiohistorv com

Tt is interesting to note that while no
harmonies are used in the band from 50 to
1500 ke., that hy the use of harmonics, the

frequency band can he  inereased to much
higher valnes,  This is done by using the
highest frequency coil amd running a new
calibration enrve for the tirst, second. ete,
harmontes, hy  which mest of the *‘short
wiaves” ean he covered.  Calibration curves
are not available for the latter service but

must he wade hy the operator to suit indi
vidual osecillators,

COUNTER-TYPE CHECKER

A simpls tube checker (No. 402).

The tube tester presented abeove is very
simple in operation, as all tubes with the
same number of prougs are tested in the sane
wocket,  Thus there is no need for cowmpli-
cated charts or instrinetion sheets,

The unit supplies titament. voltages from

11 to 20 V. and provisiong are made to
check  duplex-dinde  aul other  combination
tubies, A large weter in the center of the

panel imklicates the condition of the tubes and
algo xhows the apphied line voltage,

To take care of the future, au 8 prong
socket Is wired into the unit.

AIRPLANE RADIO RECEIVERS

Twa radio scts desizned for nse it aviation
have just been inlroduced, TPhe tirst operates
from a 12 V., lhattery supply and is made
snmll and light for use in airplanes.  This
set is desceribed on page 454 of this issue,

The secotud, shown belew, s a superhetern-
dyne receiver employing 7 tubes. which i<
specitically made  for use in airports as a
saround”  recciver,  This set eperates from
the A.C. line,  Both reecivers have twa wave
ranges, covering the regular lrosdeast bam)
of 350 to 1L.700 ke, amd also a shorter rabge
which inecludes heacou aud meteorological
reporis,

The aviation “ground™ receiver (No, 403).

for 1934
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A NOVEL 9 TUBE SET

(Continued from page 4751

Imilder. The use of 2 S-gang condenser hav-
ing equal capacities for cach section is an-
other convenicuer; condepser €5 in Fig, 1 |
affords the pecessary  compensation at  the
low-frequeney emid of the tnning scale. Al
abjustable condenser. G4, permits the recelver
to be balanced to individual antenna systems,

For zerobeat emle veception, and the het-
crodyne location of weak phone stations, there
ix provided a beat oseillator. VS In order
Lo obtain maximunm sensitiviry there has bheen
no attempt o include automatie volume son- |
trol.  After all. fading at short wavelengths
often is so rapid as (o ot only outspecd e |
ANCO action but actually to conuterphase
it sufficiently 1o produoce donble the normal
time Jag! The maximum cutput of the set,
S Woois available at e dynamie repradueer
supplied with the veceiver: a jack is provided
for the purpose of connecting external head-
phones  through a0 coupling  comdenser, Cip
cthins, ultrassensitive, high permeability core
hestdphones may he used without ba', flowing
throwgh  them nice,  chr, Short-wave
“hounds" knew the vilue of a tone control in
reducing  static effects, and in assisting to
separite adjacent-channel code stationx; this
item hax Leen included jn the design,

The volnme control, which varies the eon-
trol-grid biax applicd to the L, amplitiers,
ix increased in effectivepess by means of 11|
which connects to the maximum B supply,
Without RI. the drop aeross RZ would. only
be about 20 V. but the additional corrent
drain through R2 when R1 is connected, jn-
creases the drop te abont 50 Voo To prevent
overloading the tabes, condensers. and tepro.
ducer dne to voltage surges when changing
coils, there is provided o switeh which opens
the plate snpply civenit, The locations of the
tubes and the arrangement of the coil con
tactors are shown in g, Bo The loeations
of the remaining components are shown in
Fig, C,

Rinee the siugle tuning dial is designed
for NI tuning, the instrument s direet
veading by rvefercuce o the frequency limies
cograved on ecach coil drawer,

Now that the radio constructor knows
“what it's atl abont™ he shonld find no difh-
culty in picking up the work from this point
and completing the job by wiring the axsem-
Med chassix in aecordanee with g, 1. The
anthor will e very glad (o assist construe-
tors with the completest atb-wave receiver,

List of Parts

One S-gang variable condenser, 140 mmf, ;

One antenna aligning condenscr, 10 mmf, ;

e Postal 6 coil indictanee kit, eomplete
with aligning and paditing condensers s

Three mica condensers, 100 mmf. :

Eleven hypass condensers, o4-mf, ;

Five mien condensers, 001-mf, ;

Two coupling condensers, O6G-aumf., ;

Two condensers, 0.5.mf, ;

One S mf. electrolytic condenser ;

One single-cireuit jack with X.UDCT, switel :

One Posial kit or 3 LEF, transformers ;

One 1'ostal beat-oscillutor inductanes;

Five RF. chokes. 8 mhy. :

One res W, obms, 1 W

One resistor, 15,000 olims, 1 W,

Three resistors, 60,000 olims, 1 W, :

Three resistors, 25,000 ohms, 1 W,

tor, 200 ohms, 1 W,:

tor, BO000 olins, 1T W,

(me resistor. 0.l-meg,, 1 W,

Two resistors, 20-meg, 1 W,

One potentiomerer, 12,000 ohms 3

One poteptiometer. TH000 ahms :

Cne resistor. 1000 ghms, 10 W, ;

One resistor, 2T.4H ohms, 25 W,

Three SAUNE, switehes: 1 power, 1 rotor, 1
toggle ;

One power transformer, 1" I

Ten wafer sockets : one 4 prong, one a-prong.
ecight G-prong.

One ithiminated vernier dial ;

One dvilled chassis, 11 x 19 x 2 ins, high :

One dritled hlack ery=tatline-finish steel frons
panel, 19w < 201 x 1/16-in, thick:

One steel cabinet to fit e

Nine tubes: 2 A7 5 68's, 1 2.5, 1 80

Une dynamic reproducer.
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SUPREME" Precision
Testing for Automobile Radios

A vast new market for your radio skill has been
born overnight. Sets are being installed in cars
by the millions—are to be standard equipment on
many 1934 models.

You can't service these radios with obsolete
equipment—equipment unprepared for this type of
radio set. And neither your service fees nor the
demand on your time justify the tedium of dis-
mantling the car to make the old point to point
testers get by on these jobs.

You need the precision testing for automobile radie sets built in Supreme Instru-
ments. Supreme equipment eliminates the necessity of removing the set to service
it—brings the radio to the panel of the instrument for point to point testing. If you
can remove & tube, you can make the complete analysis! That's the advantage of the

analysis with the exclusive SUPREME FREE REFERENCE POINT SYSTEM OF ANALYSIS,

Most servicemen know that the plate current of a tube is the result of practically
all the circuits leading to the tube and that a normal plate current value would indicate
that these circuits are performing their normal functions. It is a simple matter with
a Supreme Analyzer to quickly value the
plate current of each tube socket until
a tube socket is encountered where the
plate current is not correct. Then point
to point tests can be taken of other
circuits to isolate the circuit at fault—
right on the panel.

Supreme Testing Equipment gives you
"Everything" for servicing the most
modern of radio sets, with skill and
speed. Plus an acknowledged reputa-

tion for minimum cobsclescence. A satis-
faction of investment that grows with
with usel Ask your jobber
for a demonstration, and
send for the complete in- MODEL ¢I

RERN formation contained in our SUPREME ANALYZER
34 free 1934 catalog.

Lj B
SUPREME INSTRUMENTS CORPORATION

483 SUPREME BLDG. GREENWOOD, MiISS.

Y, 1934 487
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Get Your
Copies of the
SHURE
TECHNICAL
DBULLETIN

The following back issues of the SHURE
TECHNICAL BULLETIN are available

now at
6 per copy.

Condenser vs. Two-Button Mi-
crophones.

Neo. 1

Field Problems in Microphone
Placement. Part 1—Broadcast-
ing.

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

No. 2

No.

Mixing Circuit Design Data.

No. 4

No. 5 The Microphone—An Electric

Ear. [Noise Measurementsy—
Binaural Transmission.

Field Problems in Microphone
Placement. Part 3 — Multiple
Microphone Systems.

No. 6

No.

d Electro- acoustic Measurements
of Microphone Performance.

The SHURF TECHNICAL BULLETIN
. a monthly publication of the Shure
Brothers Company, 215 W, Huron St.,
Chicago. microphone makers , . . contains
AUTHORITATIVE AND USEFUL IN-
FORMATION on microphones, micro-
phone placement, design data on associated
speech-input circuits, new applications of
microphones for industrial and research
purposes, and similar technical phases of
broadcast and sound engineering.

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

Subscriptions accepted from amatcurs, radio
service men, and others at the nominal fee
of $0c per year.

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

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

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

. Mo, 1
Mo, 2
Mo, 3

Mo,

No.
I am enclosing
(in stamps) (in cash).
[ Please enter my subscription for one
year. I am enclosing 50c [J] in stamps
[ in cash [ in money order.

Namte T

Address =

City and State
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RECORDING THE SOUNDS
OF BIRDS

(Continued from page 463

being attached to the bottom of the U, The
retflector was suspended on the U mounnting
by means of the pins set in its pipe ring rim.
Those threaded pin fittings  were equipped
with larke wing unts to mainrain the verti-
cal tilting of the reflector at any desived
angle, The arrangement is such that the
horizontal turning of the retlector ix effected
by means of the tripod,

Focusing the Reflector

“The exact focus of the sound reflector
was obtained by placing an elecrrie  light
buib approximately 11 ins, from the center.
Ope person stood 20 ft, in front of the re-
fleeror, watehing the illnmination from (he
butlb, while another moved the Il Whey
the bull was in sueh position that (he entire
surface of the petlector appearsd jllnmminated
brightly to the observer who stood some dis-
tanee away, the bl was at the focal point
of the retlector.  That position was marked
and a small pipe cotlar large enongh to sup-
port the microphone was mounted, in order
to hold the mike at the acenrate foeal point
of the redector,

A simple gun slght was attached to the
vetlector (o aid in pointing the retlector at the

gonrce of =onnd to be recorded, A modula-
tion meter is used as the fnal check to make
sure that the retflector is pointed corrvectly

before the shutter of the sonnd-tecording
camera is opened, When the modulation meter
kivks over to the maximnm of its path, the
refiector Is pointed vorrectly, The nse of this
efficient homespoun sound retlector, enables the
bird song recorders to work at a lower pgain
level because the reflecetor ampliliex the sound
mechanicntly.  Also, when working with <uch
a velleetor, one can more or less control the
dirvection  of recording, =0 that extraueous
sonnd may be eliminated.”™

Some birds snell as the song sparrows are
complete failures as  radio singers because
their notes and ealls are %o high-keyed and
<hrill that they do not reproduce satisfoes
tarily fram the =<omnd track of talkie tilm,
Oithers suel as the blueblrd, robin and wouod
thrush are stars of the hirt talkies in the
e degree that they are the eherished <ing-
ers of our American woodlands and open eoun-
try, The sound camervi-men have to exereise
care in making the bird tal . that the
mimicry of 1the talented mocKing bivd does
nt rain some of the tilm.  “Fhat bird™s power
of imitation is so well developed that some
of his apeing may he recorded as the sup-
posedly gennine notes of the hinds he js simn-
lating. unless the recorders are on the wateh,

A large amonnt of f1lm was also rnined by
extraneons sottuds and noises, <iuch as the
drone of a remote airplane engine, the whirl
and rustle of dry lenves amd foliage, the wiml
murmuring amopgst the pine trees or the
staceatic snorts of an overloaded motor truck,
Those sounds produced some distance from
the pereh of the singing bird, whose ealls
were being preserved in celluloid tilm, were
on various oceasions caught np and measuar-
ably amplificd on the filn, When the film was
developed and tested for talkie efficien the
extranents sorhds were as onestiending as the
bird totes amd In some cases almost drowned
ont the metodious mmsie of a sKilted  song-
bivd.

The Probabilities of Success

Mr. Brand reports that onty approximately
7 per cent of the 30,000 feet of sound tilm
which he has exposed has been used for
making phonograph records and talkie movies,
Considerable footagze of the soumt tilm did nom
come up to stadard after development, while
other reels were ruined becanse of the infraces
tion of extraneons sonnds,

Fifty of the most satisfactory bird sopus
recorded on the sound track of the cetluloid

film are belng rransterred to phonograph v
orls,

while the sound records of 27 avian
singors are beinge combined with maotion
pictures to make complete bird talkies and
movies,

Thix bird song hnnter, who travels in a
specinl truck and wses 1 soumd ciimera in
Hen of tireavms. told me that usnally he j=
satistied if he obtains satistactory recowds of
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one or two birds a morning, 1t i rare for
him to expericnee the gomd luek of being able
to make I Dbird music records in a single
morning,  His masterpicee is an exceptionally
tine morning's work when he recorded the
voives of O birds in n few hours. He has
discovered by expericnre that different bird
volces vary decidedly in eareying power, Mr.
Brand hax made some excellent sound records
as far ax 300 or GoU £t. from the bird singer
or about J00 ft, from the wicrophone,

Pruring the 1933 “reconding season,” from
early spring until late summer, Mr. Brand
has munde bt uwne important change in his
cquipment, 1t consists in the supplementary
provision of an extra pair of headphones and
a eable which eun be extemded to any dexired
point of setup, with the microphone and the
paribolie retleceor,  This arrangement enables
the person whoe operates the retlector to listen
in aml determine accurately at what position
the =<ong bird is @t proper foeus with the
parabola,

There is no evidenee available from these
bird voice records that different species of
our feathered friends communicate with each
other by means of thelr music, JApparently,
the majority of the birds understand the sig-
nals of danger and warning used by Doth
their relatives and rivals. Fach bird race has
distinetrive calls, some for advising the young
that the mother has found food, others sum-
moning the lNedglings back to the nest after
their primary lessons in tllght,  There are
vital differences in the piteh, quatity and
timber of various bird =ongs and calls. The
expert bimlman can distinzulsh and identify
the different birds withour avinally seeing
the sonzsters by merely listening for such
voice peenliaritiex, Birds of the same variety
that live in dlfferent sections of the United
Meates vary slghtly in their typical songs,
notes and ealls,  Among some of the fascinat-
ing song birds whose muxical repertories are
being eatalogued in Ilibrary form as a result
o Mr, Brand'g invahiable experiments are the
hermit thrensh, searlet tanager, veery., wood
thrush, house wren, black-capped chickadee,
nerthern gicker, whip-poor-will, white-breasted
nuthateh,  wolive-hbacked thrush, alder fly-
cateher, yellow-throated vireo, magnolia warb-
ler, bobso-link, red-winged blackbird, northern
water thrush, Canadian  warbler, eastern
meadow-lark, field sparrow, chipping sparrow,
redeeyed vireo and many others,

®
110V.D.C. TUBE CHECKER

(Continued from page 477)

Circuit details are given of designs to be
nxed s a separate attachment to a milliam-
meter in other equipment : and of an all-in-
ene tube checker.

Details of the ACC tube section of the
checker are not given as they have been cove
eredd in many published articles in recent
motths.

The veltmeter normatly has the high range
in the cirenit to prevent burnouts when the
rhecker ix plugged into a line, with no tube
in the socvket, The switeh buttom is de-
pressed to read the low range,

The operation ix simple, PPor instance, a
48 tube ix placed in itx correet socket and
the valtage adjusted by means of the rheostat
tr 30V, (the correct tilnment voltage for this
tuber,  1f no short is indieated by the pilot
tizht, the switeh is thrown to the regular
position and a remling taken on the milli-
ammeter,  The bins bhurton is then pressed to
take a comparative reading,

Exaer  ealibeadion, and  constructionat
tails are left to the individual builder,

List of Parts

One 4 prong socket

Two 0 prong sockefrs ;

Twa 6 prong <oeks g

ane 00 ohm. 75 W

(e 1,700 g

Oe ot i

e 200 ohing

Three S PLVT. switehes

One vottimeter, A and DGl types

Two bitding posts:

One plior light and sockee

One wrid cap:

Wire, punel, mounting hrackets, power cord,
plug, ofe,, as neederd,

des

resistor }

resistor:
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THE BEGINNER'S I.TUBE
S.W. SET

(Continued from page 467)
as shown very elearly in the dingram, Fig.
and the photographs, PFigs. A and 13, Then
ruu are reatty to wire the set,

—

Wiring

In wiring, the mein point iz to be sure of
a yood, properly soldervod joint,  (May we re
mark, Cpositively,"-—Technical Editorr  Sol-
derimg ix gnite an art, thongh its reguire-
ments are simple, A clean, well-tinned iron
and clean surfaces are all the requisites, df
the jron is Fef. By a hot fron is meant one
which canses the solder to flow freely in and
through  the joint: not one that  simply
canses  the <older o assume a pasty  con-
sisteney,  The proper method to follow in
soldering a joint ix as follows: first, elean
the parts to be joined Dby seraping them
bright;  sccond. make a  good  mechanical
Joint (by twisting the parts together, If pos-
sible) ¢ third. heat the parts with the tip of
the iron until solder applied to the paris
(not the iront melts and runs freely, Always
nge resin core soldor, never any kiml of acid
core, paste or Hquid flnx of any deseription,

Referring to Figs. 1 and 2, there may be
sone question regarding  the socket connec-
tims of V1. Looking down on the top of
the socket, the lone connection is the controtb-
urid, or No. 1 eontact in the view and dia-
wram.  Continning clockwise (left to right)
around a circle, the connections are, sneces-
sively, No, 2, plate; No. 3, filament ; No. 4.
filmment ; No, 5, screen-grid,

Operation

After everything is wired place the tube
in the socket, connect the A" and the nega-
tive side of the "B battery, connect the
phones to their clips, and plng in one of the
coils,

The filaiment should show g dutl red glow,
Now flip the positive "B wire aeross jt=
post ; if a towl, sharp e¢lick is heard in the
phones, connect the wire permanently.  Cons
neet the antenna and gronnd wires,

Now, put the phones on vonr head and turn

the screw on the antenna trimming condenser.
€2, adl the way open : turn the timing control
until the plates of U1 are completely meshed -
and adfust potentiometer B2 until all the
resistance ix out of the eiveait—which shounld
bir all the way tor the right if it is wired in|
correctly,  Ton ‘hing the stator cixed plates)
of U1 shonld result in a decided thomp™ In |
the phones, showing that rthe cireuit iz os- |
cillating,  As the oscillation contral, s
furned away from the maximum posicion this
thaomp will hecome weanker and weaker, sl
finally disappear altogether if the entire cire-
enit Is in proper adinstment,

Now turn K2 back to maximmm and rotate
the tuning condenser, €1, stowly to its mini-
mum position. meanwhile touching the tinger
at intervals to the stator, e thirmp should
be prexent all the wan veross the dial,

Repent  the  ontire  sequence  given  ahove
with each of the coils in tnrn. If they all
oscillate satisfactorily you are remady to ad-
Inst the antenna trimmer and start hunting
for stations,

Adjusting this trimmer may prove to be a
rather tedious process sinee it is, theoretie.
ally, different for h eoil. Practieally, how
ever. a position is usnally found which works
fuirly well on all eoils.  Tw find this position
proceed as follows : starting with the hroul-
east eoil in pliee, cheek for oseillation as he-
fore but on eneh trip aeross the dind serew
down condenser U2 a litrde further, A posi-
tion will finatly bo foumd where oseillagion
Stops on certain parts of the band, At this
point adjust the screw just a little. until os-
cillation oecurs all across the Jdial Then
Pl in the next smaller coil and repeat the
procedure s awd <o on for all of them,  The
antenna and cround must be jn place for this
operation,

Tuning

With any given set there are thiee main
factors which contribnte more than anythine
else to shortewave suecess: 611 the loeation :
(2) the antenna ; mud, oy the tnning pro-

Servicemen

LOOK AT THIS
“A" BATTERY PERFORMANCE CURVE

| I T ! | ) ! | ]
sl VOLTAGE DISCHARGE CHARACTERISTICS
'r«‘ . AIR CELL BATTERY]
3 Ofl-A—LARGE DRY "A’PACK CONTAINING
S, feftaecn DAY CEWS | | 3-voLT DRY (A PACK. |
2.8 Borw Duumuc:n AT 600 Minamperes (0.6 Aneere)
| Four Houwrs Pir Dav
e | ] |
I ' ‘ RAJ);OJ CAPACITY
24 Ala Cew| pa AmP-HRs|
UPPER FILAMENT -m.[uu s I —TIERY | I
22 S e—— 1 1Y *‘ nET FllAMlN? YOLTAQE JELIYERRD BY AIR CILL BATTLRY, 1
| - vnlouan FIXED, NOW- ALGULATING luuf
20 . { N, T ' ; - "\
s, | | ! i
.8 ! ! Ll ! | !
Tl LOwer PiLamEnT voLTAGE LiMITAF | T ' ‘{
el ' I | N _367 Houas | |
100 200 300 400 500 800 700 s00 900 1000 1100 1200

HOQURS SERVICE LIFE

This curve shows why you can stake
your reputation on the Air Cell Receiver

The unique, flat discharge curve
of the Eveready Air Cell “A”
Battery insures ideal filament
voltage at all times. It cannot
be high enough to cause tube
burnout — or low enough to

perniit weak reception.

No rheostat or control of any kind is needed.

SEND IN THIS COUPON...

Jor full technical information about the new and
improved Eveready Air Cell * 17 Battery.

National Carbon Company, Tnc. \/
30 East 12nd Swreet, Dept. RC-2, New York, N. Y.

Please send me free copy of vour new booklet, “The New and
Improved Eveready Air Cell =A™ Battery™

cedture,  The first, of conrse. vou ean't o

mueh about: bt the others are “iﬂuu your e

control, |
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OF THE BIG BAD WOLF-

The "huffs” and *puffs” of vibration, excessive
heat and overloads mean nothing to a Centralab
resistor, safely housed in its protective ceramic
cover {an integral part of the resistor itself).

No wonder CENTRALAB Resistors defy abuses

that would make the average resistor fail to

function.

Your jobber has the new 1934 Volume Conirol
Guide. Ask for it!

CENTRAL RADIO
MILWAUKEE

fe e = ]
Try this FORMULA

\ FHEN you design or build that new Set Analyser,
Decado HBox, Bridge, Ohmmeter ar Iligh Resistance
Voltmeter why no'. try this FORMULA:
Q4A<4+MD
=Pwwll

LABORATORIES
WISCONSIN

LC
When Q equals QUALITY and A enuals ACCURACY
MD equals MODERN DESIGN nnd 1.C eqmls LOW
COST and [, AST COST then I'WWIR iv always PRECI-
BION WIRE WOUND RESISTORS, )
RESISTANCE RANGE: .25 Ohm to 1 Megohm

TYPE'D"
Normat Rate
ing ¥§ Watt
Maximum
length 3"
Maximuwm
Diumeter

TYPE “F**
Normal Rat-
ing | Watt®
Maximum
Length 1
Maximum
Di: mesel

Length nf
Teads 1}.*
Furnished
with No.18

Length of
Leads 1144
Furnished
with No. 18

L Tinned Tinoned
Copper Copner
Leads. ada,

Free Booklets and Price List
Precision Custom Bullt Wire Wound
Reslstors, Mig. by
PRECISION RESISTOR CO.

334 Badger Ave. Newark, N. J.

Ig COAST TO I:ﬂ.l.l‘l’ RADID CORP.

] ;1. M WENT iTih T, WEW TORK,M.¥

490

A word regarding the anteunia system may
not be ann here. since the builder of this
et ix supposed to be an abseolute heginger.
For  best short-wave vesults  the antenna
should be as high as possible and  strung
clear  of  evevything  else: paveienlarly, it
shonld be kept away fron trees and he well
jusulated.  Pwo 2 oor 3 in. high-grade in-
sulators at each end will give exeellent re-
nlts. The best all around wire for antenna
purposes is No, U4 solid enamel, abour So ft,
Tong,  'he aerial shoatd e pulled taa
that it cannet swing in the wind and thus
canse fading,  Springs are soll (o be plieed

=0

at the end of aerinls for this purpoxe and
their use is advisable,
The lead-in ean be made of Now 11 rub-
her-covermdl  wire seeurely  solde to the
aerial at ane end g form a loop toallow
I the aerfal 1o move slightly withwart eventu-
ally cansing a break at this joint.  Stand-off
| insulators. holding  the wire several inches
| from the building, should be used at inter-
vals along the length of the  lead-in, A

| on any

lightning arrestor on the outside of the build-
ing and geing to an autside pround §s oadvis-
able, partieularly in rural regicns, The leid-
in ix earrvied into the howse through a poree-
lain tube which is mounted in the window
frame, Slant the tube upward so that it will
shed water,  Don't under any circumstances,
use one of those flat contraptions rhat is sup-
posed to go under the window,

Inside the house, the set shaald be gronnded
with o wire, as short as possible, to the enid
water piping.  If convenient. this connection
should be made an the streer side of the
wiater-meter as  they  sometimes have  tiber
bushings in them which break the eleetrieal
continnity of the pipe.  1f (his is =0 in your
case and you eannot  conveniently ruan the
line direet, at least “jump™ the moeter with a
wire secnrely fasiened to each side,

In conntry  distreiets withowt piped water
an  excellent  gronnd ean e nonde to the
pump frame. or ta one or more pipes driven
O oto M ftoointo the gromd, CThis may all
sgeent very claborate, but remember that the
finest set made will operate better on an
antenna system as deseribed amd it will surely

operate our Jittle set better, Furthermore,
every  point noted s important even on
broadeast sets and becomes more and more

g0 as the frequency is increased (wavelength
reduced ).

In locations partienlarly “tongh™ for re-
coption it mayx bhe nee 1wy to experiment
with the direetion of th sl ax this some-
times makes an appreciable difference,

The other point within oir control, that of
tuning, Is primarily a gqnestion of patienee,
The most sensitive point for any regenera-
tive receiver is jnst at the point of cirewir
oseillation. Turning  the tuning dini and
oscillation control together. meanwhile check-
ing for the presenee of oscillation by the
woethod  explained  hefore will give yan an
npmu“umtn- Idea of just how the two line-up
wiven eoil,  The precedure is to keep
the set adjnsted just  inside the oxcillation
point and to farn the tunimg dial rery slowly
until vou hear a whistle: then, tune for the
silent point between two whistles and “jug.
gle” the oscillation control until you bhring
in the station. For broadeast and phone sta-
tions, this will bhe just ontside the oscillation
point : and for code stations,  just inside,
The main points to remembaer arve: slow tun-
ing : and, carveful adjuxtment of the oscilla-
tinn control.

Trouble Shooting
The set is o simple in desizun that trouble

i= mot likely to ocenr: the foremoxt possi-
bllity, however, t= laek of eirenit oseillation.
If the ecireuit will not osclllate, the firsr

thing to do is te reverse the connectioms to
I and ¥ on the coil socket, The grid leak,
1. s also a facter in producing oscitlation.
Values from 1 to 10 megs, may be tried iun
this poesition, It may be necessary, parlicu-

Tarly in the smallest ecoil, to add a turn or
two to the tickler (the e¢oil between the I?
and I socket terminalsi. Sinee the tube

mtxd be a good one—a poor tube will not os-

cillate—hefore  woing  infa the business  of
adding turns it might be well to try another
| tube,

And while on the subject of tubes, heed

the warning that the 2 V, series of tubes are
very delieate and must be handled with ex-
treme care, They will not stand an overs
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load on the filaments—if this occurs, either
frem ten mneh plate current or too muck
filunent veltage, the cmission from the fila-
ment is destroyed amd the tube is rendered
useless,  In this partiealar circuit do neot
put move than 671 V, of ™D battery in
use (lesx, if possibler,

Coil Data

It is advised that the heginner purchase a
set of eoils already wonnd, it if desived he
may wind coils to the data given in Fig 3,
The cails are all wouml on mdard <hovt-
wive plug-in forms 13 ins dimmeter x 23
ins, long, Teur poeong, The tuned winding is
conpected  letween the grid prong and  one
thunent prong and  the tickler between the
pliate and the other tiliment,

The speeiiieations given in g, & for the
hraadenst coil <imply mean that the wive is
to be woumd s<olid (one tuen sggainse the nexty
for the distances given, than
conpting tirns when thete are as many as in
thix «

Ite -urq- to wind all coils the same way (in
the same  ditection) aud conneet the same
ends to the same prowg.  therwise, some
coils will oxecillate and others will noet.

Come onh ju, fellows, the short waves are
fine !

List of Parts

One IMammarlund Stav tuning condenser, 140

mmf,, C1;

oue Hammarlund S5 to Y0 mmf, halaneing
condenser, €2

One S0t mmf, mien grid condenser, OB

One on-mf. mica condenser, €44

One  J1-mf. nan-indoetive  paper  condenser,
200 VU5

One 2 omeg, grid leak, R1:

One 30,000 chin - wirve-wound  potentiometer,

I3 )
2
one 4-prong sacket for coils 1L,1.1.2
ane Seprong spring mounted socket for the
tiube ;
Four spring binding
One wood baselboard, X153 x 9 x S4-ln,
e aliminum pahel, 8ty x 6 x 1/16-in,
One type 838 tube, V13
One pair of sensitive headphones @
Oone rall ot push-lack hook-up wive
Three 221 V, smell "I batteries
e 2 V., stariage eell:
Small o serey
Four l-ulm-tml\ clips ¢
One vernier dial

READERS' PAGE

Posts g

Cantinacd from page 473)
At this, o prolonged disenssion began as
to whether or not it i= to the Serviee Man's

advantage to follow A's or s method,

I know that, personally, «when cmployed
as a dealer's Sevvice Mani 1 have replaced
parts that I've known by previous experience
would nat stand  the caff, although at the
moment of inspection they were (LIS (T'his
done to cnt down repeat calls and to
keep that particular set sold).

I had a chart of about 35 standard re-
ceivers  in whieh  suelh replacements  were
advisable, and pri costs for those parts for
reidy reference,

Such a ehart e qdata woulld he of vital
interest to Rerviee Men, and service mane
agers,  More so, than descriptions of freak

troubles which may or may not develop again
in a hnndred or so others of the same model,

Would yon bhe interested in o series of
articles of this kind, articles listing only
those tronbles, which experience has shown
to be almost invariably present in certain
models?

The pertinent guestions that arise in this
article are:

Should the independent Rervice Men fol-
low method of pro Wounld 1t be
to his profit?  Shonld Xerviee Men wmention
other fanlts to the enstomer of that particus
lar model’”  What would the manufacturer’s
attitude bhe toward the Service Man if he
follows {his procedure?

What do you think?

[

A. 11, DOBRAN,

c/o Browen Eadio Scrvice,
882 Southern Ruulerard
Bronx, N. Y,
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(We think rour idea is a splendid eone.
Mr. Dobran, However, the compilation of
such  “snper” service notes would e real

hard work for the iechnician who underrook |

the 1ask of preparing them. for any number
of popilar reecivers, 1€ veu feel ambitious
enongh  to muke the tirst ArTempls o more
power to yvon, and we will he “Jdohmny on
the spot™ when the rime comes to publish
the.

Regarding  vour guestion of 1he actitude |

of manutactmrers toward “Is” method of re
pitir. there 8 no doubr bt some of themn
wauld object,  Lut this should not be seri-
ous, especially since you would be helpins
to keep their sets “sold,™ as you so aptly
woid it —Fditor)

SOME "TRICK" REVISIONS FOR
THE "PENTODE PORTABLE"
Editor, RaD10-CrRAFT :

T have made some Jdrastie changes in my
YALC, Pentede DPortable” as described in the
Seprember, 10451 issue of Ram@-Ciaer,
Whether or npot ihey are sacearding  to
‘Hayle™ or the rest of the wizards, 1 don’t
know,  Suffice to say the changes improved
the set considerably,

i chanzed the tnned cireunit putting
in plice of the one [ was
usinmg ; it i of rthe plug-in variety. tube base
size il about 2 ins lone, 10 was composed

of primary amd secondary windines, wound |

over the grid end of rhie secondary. I wonnd
about 13 twrnus of No. 29 D.C.C. wire to he
usevd s one primary, the other primary 10 he
used as a riekler.

Next, I chanzed rhe type 27 detector to |

2 068 with 5 10,000 olin regeneration eontrol
across the tickb-r winding,

Everything  went fine till T spied a 38
which 1 proceeded to use as an untuned
RO amplitier. T put a 10,000 ohm resistor
from  prid to gzrid of this LI, stage: |
should have used a Lizher value of resisrance
but did nor have it, A8 1o 1he plate cireuit.
well it is patched up, 1T knew [ haed to use
2 hich impedance, so, T found an oldl Remler
LK. transformer  from which [ took one
primary winding and put it between the plate

ef the 58 and "B : rhen coupled the plate |

o primary of the derecror cirenit throush a
DOr-mf, econdenser. (1 know the capacity is
wvrong, bt when you experiment you de nhot
always have the proper parts o nse,) I
tied the “superheteradyne” grid to the cath-
ode and rhe I¥ end o the plare impedance
fo the serveen-xrid: it iz probably “phoney”
but it works: and pretiy wood at thar.

As to the AI°, tube I am now nsing a
27 with econsiderably increasued volume.

Then the rectificr——it seemed as it I must
do something with rhar, <o T rried 5 240
fiihe wirh the sereen-grid. control-wridd and
Mate ried togerher.  Afrer rhat 1 noticed
lexx hum and sone increase in vohtme,

The R.F. stage almost doubled vohime ane
the 27 helped the tone,

I Dboucht o midzet masnetic speaker (5
s with 12000 nans resistance, so withall
the set ‘perks” tine, Although regencrative,
the set dues not radinte oscillations, With
oply o 25 £t speaker extension cord as aerial,
it will piek np all the loeals and stations
within a 506 mile  range  with  speaker
volume, thanks to the O8N

A= to rule voltages. U know nothing about
them, us I have no test equipment. I have
o depend on the cut-and-tey method which
is a disheariening procedure and consimes
some 1ime bhur it is a goed teacher.  For
technical “inro,” 1 depend on Ranio-Crarr
which seldam disappoints me,

Why this or thar works [ don't know It
I sure have a swoell time trying them,

This set is sensitive and selective with
very little station overlapping even on strong
loeals.

Please remember the fundamental circuit
is not mine but ix due to an artiele in the
September, 1931 issue of RApio-CrarT. The
rectitier circuit I copied from omne in Pory.
Lat MECHaxics,

I'l probably make more changes, particu-
larly in the Al end.

Jos. H. MiILLER,
1012 Lenare Are.,
Columbus, Ohio.
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Consistent

WORLD WIDE

1934

—A NEW MODE IN MUSIC

Plus

RECEPTION

15-550 Meters
HIGH SENSITIVITY
LOW NOISE LEVEL

SELECTIVITY

REVOLUTIONARY
AUDIO SYSTEM

ULTRA SENSITIVE
SIGNAL INDICATOR

BAND SPREAD
ON ALL FREQUENCIES

A.V.C. REGULATION

AUTOMATIC VOLTAGE
CONTROL

12 WATTS UNDISTORTED
OUTPUT TRIODE
QUALITY

CALIBRATED 280°

NON BACK LASH DIAL The Baton

MANY OTHER NEW FEATURES IN THE

New Ultra DeLuxe Lincoln

A beautiful new design in modern radio furniture. Full sound waves from the speaker are
projected into the room through both sides of the console, creating a perfect diffusion,
eliminaling the directional beam found in al! other radio furniture, Made from beautiful
African Walnut with ebony finish trim inlaid with chrome, and birds-eye maple overlays,
in piano finish,

Write today for complete information why Elwin Bullard, Drummondville, Que., {a
Lincoln owner) won last month's International DX'ers contest with a verification of HIH,
15 watter of San Pedro de Macoris, Dominion Republic. Why, Enrique Cortes, Barcelona,
Spain, receives more than fifty stations between 16 and 28 meters; and why Luc Foucard
& Co., Port-de-Paix, Haiti, report— “Pontoise, a station which interests us most and from
which the signals fade to such a degree that we cannot hear them on other apparatus, is
maintaited at a volume always constant to such point that we can hear everything with
clarity on the Lincoln. Daily and ac
any time of the day, Pontoise comes
in with the same facility: atmos-
pheric static does not affect the re.
ception of the Lincoln.”

WRITE FOR P

COMPLETE o’ ¥
DETAILS e

o \o <o ]
P L
¢ Q.V’ o
- ‘o'qgo QD / _,
N —— '.8:?, 'o'cp_“‘,,qf' /
The New Lincoln Chassis 'o'o\o ‘Co » ‘//

12 TUBE SUPERHETERODYNE Rt _ p

LINCOLN RADIO CORPORATION

2222 Diversey Avenue
CHICAGO, ILL.
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Low Coat PA Systemn

2B

Here 1s Radio’s newest sensation?
und simplitiea pmplitier will operate from

ppeakerst  Nuw. for the thia thoae, this 21
atakes It possible 1o asseimble o Hwy st
siaply by sddiog a single or duuble bt
suitalle nedehing transtonmer, 2 ey cells, »

phone p I3
TAL ‘l‘]\i_lCl'Z

This compact, efficlent
Iynamie

ornR Xl
AMPLIFIER ONLY ....coiciieiiaiias
Everything in Short-Wave Supplies!
Now sa can buy eversthing hom (INE SHTICE from
e world s largest stock ol veplaceinent pans! Receivels,
(oily, condensers, tolneiters, erystals, - Natlonmal,
Jtammaurlund, Lafayetle, ete. o o . 4 AT LowEsT WIOLE-

SALL PRICES! "Get our Big Free Catalog!

Wholesale Radio Service Co.Inc.
100 Sixth Ave., New York

219 CENTRAL AWE., HEWARK, B.J.
Please send me one 2RBG Amplifie 14.
Rend me additional lnfulrmntlun. T @ seo
Please send re yonr catulog No. 55,

(M08 0900000
Dept C-24.

Ftale

-

ur  regular
pource of supply; take
a group of Ba rs of
different v any
competitive make;
take & &
of LYNMCH Rasi ]
hem all with an

Free Descriptive Folder Upen Regque

LYMCH MAMNUFACTURING CO., Ine.
reet, New York, N. Y.

81 Vesny
Makers of the Lynch Nolse:-Reducing
Antenna Systems
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AN INTRODUCTION TO
RADIO DYNAMICS

(Continued from page 472

matter of faet, it is not neecessary tu follow
the details exactly in constructing the con.
trol, so long as the basie requiremems for
the Individual instruments are met,

The base is midde from an old cake tin
measnring 614 x 11 x 1 in, deep. A coat
of aluminum palnt improves its appearance
and gives no clie to its former o ion.”
It will e noted that six terminals  are
mounted on the <loping sides of the pan, four
in the rear and two at the sides. .\ slot is
cnt in the pan so these posts are all insolated
by the bakelite strip. ‘Ihis is important and
eare shionld be taken that nene are groumded,
(Fig. 1%

A siandard 4 prong radie socket, single
eircuit jack. 30 ol rheostan amd switeh are
also mounted as shown in PFigs. A anpd B,

The Sensitive Relay

vquipment,  The
the micro-

Now cones the special
fnpnt  teanstormer  that conples
phone to the nbe is mad rom an old A
transformer with o hornel out primary, by
dismantling aml removing the defeetive pri-
mary. A small wooden Torm is made than
will give a eoil of approxit ely the same
dimensions ax the old primary. This form
i wound foll of No, 36 to 40 enameled wire
centil it has o stanee of abont 200 olins ).
It ix then pnt in place of the ortginal pri-
mary and the transforier reassembled,

Next ix the sensitive relay in the plate eire

cult of the tube, “The writer happened to
have one available, wonnd to 1000 olimes, Vhis
relny shonld be veey sensitive and nnless one

is oquipped to biild precision apparains it s
best to pureliise this iostrnment, A nuin-
her are available on the market for less than
tive dodlars

The On-Off Relay

Then comes the on-off which per-
forms g very importam fun awl pre-
sents the moxst ditficnlt problem of the enpire
device. It might he woell ta deseribe its fune-
tion hefore deseribing fis constrnetion, The
use of the other apparatus is faicly ohvious,
the varying cnrrents produeed in the micro-
phone are ted into an amplifying fihe by
means of the conpllng transtormer. The ame.
plitied current opermes the sensitive relay in
the plate ecirenit, Bt (e datier relay will
only remain elosed while sonnd s impHnging
on the microplone and will open when the
sond stops. Were this velay conprolling, for
example, o xet of electrie trains they wonld
only operate while soumd was striking the
microphone,  “The funetion of the on-off re-
lay, then, is to close the the

cirenit when
pate relay closes for an instan (when the
word “start” is spoken into the microphone)
and keep the circuit closed aml the trains
running  until the word Ustop”™ Qs spoken,
when it will open the civenit. This effeet s
ablained by so arranging o switeh lever that
4 thenst of the velay armaiure swings it one
way and the next thrast swings it Liaek.

The design of suel o relay presents an in-
teresting little problem for siudems of ie-
clumics and the form devised by the writer
ix but one of the many possible arramzentents
that might be ussl, Ihe constructor mlght
well emleavor 1o devise a simpler form if so
inclined,

The relay used is shown in detail in Fig, 2,
An ol telephone velay was dismantled, in
the writer's nnit. 1o form the driving element.
A length of hepyy pinho wire forms an ex-
temxion for the short arlaiare to inerease
the length of its throw as shown, A pushey
strip ix made from a thin <trip of hr 1i-
In. wide. with a loop tormed in one ewd to
fit loosely aroumt the armaimre  extension
picce.  The tension spring on the arvmature
ix mounted by drilling a elearanee hole in
the armatnre aud o tap hoele in the armamre
thix

support. for an threaded red,  On
rod is mhled o light eoil spring which is
put nder tension by means of a brass bat-
tery nut,

e body of the switeh avm Is ent from
bakelite 1o the shiape shown in Fig, 2. The

switeh blade is riveted to this bakelite picee

RADIO-CRAFT
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which is also drilled for a pivot and a small
hole provided for the end of the selector
spring to rest in.  The pivet for the arma-
ture is a brass escuteheon pin that fits snugly
into the bakelite strip which forms the base
for the relay assembly. *Chree contact puints
are provided for the switeh blade to travel
over, 'The scleetor spring is a lemgth of tine
piano wire bent into a leop with one end
soldered to the thrust strip.

The tinal assembly of this relay is by the
trinl-and-error system. Assemble the device,
not neglecting the soldering lugs under the
contact  points  and make sare  the blade
travels smoothly over the contacts,  The sol-
dering lngs under the outer contacts are
then hent over as shown to form a elip into
whieh the switech blide easily slides,  With
the selector spring in place, the operation of
the relay can be tested by pressing the arma-
tnre down with the finger. With the blade
to oune side, the first press™ shonld swing
the Made over, releaxing the armature allows
the thrast strip to come back mul the sclecs
tor spring swings the strip over =n that the
strip is in line with the noteh on the other
side of the pivot and a second depression of
the armatnre swings the switelt arm hack,
It will take a little experimenting to get the
relay working just rizht., It may he neees-
sary to tile (he notehes slightly to let the
strip swing over,  Bend the armature extei-
sion a bit o it throws the switeh arm all the
wiy over or adjnst 1he clips on the contacts
so the switel arm will not spreing out of them
but will pnll out easily when the relay
A drop of oil on the moving parts will often
helq,

The Power Relay

The tinal picee of apparatus is the heavy
relay.  Althongh the on-off relay will control
liglus and =ignal deviees withont this extra
relay it is well to use it in the device to pre-
chule any danger of arrming the contacts on
the on-off relay and deranging its operation.
The heavy relay ix simply a battery charging
’ v from an rtolnobile genermor with the
v winding removed.  One end of the re-
ning voltage winding is grounded, <o the
relay frane muost be insnlited frem the hase,
The tension on the relay is decreased some.
what, by bending the tension spring stop.
Thisx relay will handle heavy currents with-
out arecing.

The tinal assembly and wiring can be done
aceording to the dingram in Fig, 1. Tt would
e well to solder all joinis to prevent tronble
from loose coheeti that too often oeeer
with screwed terminals.  Where it is peces-
sary to pass wire throngh the wetal Dise
hole pnnehed with an dcee pick 1s the mose
snitable, for it leaves a rounded odge to the
hole that does less damage to inxulated wire
than a drilled hale,

bl

Testing and Adjusting the Unit

When caonnections are complete, the appa-
ratus can be connected to the batteries, The
writer wsed the dry-cell type of tube with a
oV, filament.  Other tubes may be nsed if
desived.  In the ease of DLV tubes, (e negis
tive 6 and negative 3 oare wired together and
connected to the negative terminal of a si1or-
age baniery.  Practieally any tube that can
Do operated by batteries may e used with
ne important changes other than to see the
proper filament voltage is applied and  that
6 V. ix applied between tevminals ~A—" 6 V.
and “A4D—" in Pig. 1.

Fig. B
The under view of the *“pie-pan™ chassis.
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After connecting the batteries, the opera-
tion of the relays is testird Lefore inserting
the tube. Cluxe the scusitive relay with the
finger and note if the omn-off reluy throws
each time contact is made, the heavy relay
closing when the on-off relay swibgs one way
and opening when it swinzs back,  1f this
action does not take plice, cheek the cirenit
agaln and look for trouble ju the relays,
They must work before attewpting to use
voice control,

After checking relays, connect a telephone
transmitier inta the jack and insert the tube
in the socket,  DBring the tilament of the
tube up to proper britlianey and adjust the |
senxitive reiay while tapping the transmitter
diaphragm with the tinger nail. This ad-
justment will be found rather eritical and
wili he simplificd if a millinmmeter is con-
nected Into the piate circnit of the tube. |
which wilt indicate the plate current change
when the transmitter is tapped.  Usuoaliy the
plate current will read 4 wa. and jump to 6
or 8 ma. when the transmitter is tapped.
1t is this swing that actuates the sensitive
relay which requires close adjustment of the
contacts and proper setting of the tension
spring.  With a little care, it is oot ditheult |
to obtain a setting where, on speaking one
ward distinetly into the transmitter, the re-
Lays all elick, This completes the ‘eontrol.”

1t is now ready to actuate any electrical
device desired.  As previously mentioned, it
is very effeetive with toy trains, the two
terminals or the side of the control device
being connected across the switeh regularly
used for switching ou the trains, {

The work of building and mljusting such a
device is well repaid when it is working, 1t
opens up manh) interesting avenues of specu-
lation and permits gt host of puzzling experi-
ments.  The writer has suecceded jn turnlng
lizhts on and off in a room hy clapping his
hands, switehing o radio set on and off, and
lizhting the Srage with o blast of the horn.
When the appiaratus is to he vsed for such
purpoeses even temporarily it would he well to
mount the batteriez and contrel device in a
box to make it casily portable.

List of Parts

one hase made from a eake tin, 11%% x 61 x
1 In, high;

One single-pole toggle switch ;

One 4 prong haKelite socket )

One 30 oghm rhcostat ;

Oone A.F. transformer, remodeled into input
transformer by rewinding primary to 200
ohms nsing No. 36 to 40 wire ; |

One sensitive relay. 1000 nhms g

Oune 6 V. automobile cmtont relay (mode! T
Ford) series winding removed @

One telephone relay, 200 olims resistance (re-
modeled into a step-by-step relay ;

Rix binding pusts;

One single circuit jack:

one telephone transmitter or microphone;

One cord and plug for microphone;

One type O1A tube, V1,

{The subject of radio dynamics is one that
13 of interest to every “dyed in the wool™
radio experimenter.  We are on the look-out
for other interesting artieles on this and al-
lied subjects and will pay spice rates upon
publication, for all nmterinl printed. So pet
your thinking caps on. fellows—reap some
profit from your hobby !'—dgseciete Editor)

@
MAKING A HOME-

ONE INsTRUMENT

FOR ALL MEASUREMENTS
Resistance-Current-Vo ltczge

..THE NX

UNIVERSAL RECTOX

HIS Westinghouse panel-mount-
ing instrument was specially
developed for the radio service man,
the experimenter and the amateur;

The self-contained instrument
covers the following ranges.

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

For additional ranges, we can
supply resistances for voltage meas-
urements, combination shunts for
current measurements, and resistors
for resistance measurements. These
accessories give the following ranges:

Volts, d-c. 0-1-5-10-50-100-
200-500-1000
0-10-50-100-200-
500-1000
0-5-10-50-100-500
0-5-10-50-100

Volts, a-c.

Milliamps., d-c.
Milliamps., a-c.

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

Westinghouse

Since 1888, manufacturers of highestquality
instruments, which are now available at stand-
ard prices. There is no longer any reason for
sccepting lower standards.

Territory is still open for dealers.

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

Catalog 43-341 describes the con-
struction features that result in the
high quality of the NX Universal
Rectox lnstrument, lists the instru-
ment and all accessories, and includes
connection diagrams. Send the cou-
pon or a post card for your copy.

SEND FOR CATALOG

Westinghouse Eleciric & Mig. Company
Dept. 116, Room 2-N—East Piusburgh, Pa.

Please send free copy of Catalog 43-341 con.
taining complete description of the Universal
Rectox 1nstrument.

Name oovieviiinniitiniiiarssvesesanssssnnss
Address veeveiiiiiriiiiiiiisanaeienes T 79843
Cityoivnivnnnneean o State...... vevess RC 2-34

RECORDING CONTROL

(Continued from page 474)

18 opened when the controf switeh is set for
“recording™  Thisx s dome in ofder to pre-
vent an AP, feedback or howl from starting
when making a record, The wires lending
from the voice-eonil eircuit ta the eontrol
gwiteh shoirld be o through beaided shivld-
fni. and the shield grounded, The same holds
true for the wires runnoing froae the micro-[
plione to the microphone-control hox,

The experimenter ot custom set huilder who |
builds  this unit, will dind that § is hoth
flexible and eaxy to operate. It is a useful
addition to auy pheno-radiv combination,

RADIO-CRAFT for

COIL SELECTOR

L7y SELCURELY HOLDS ANY New No. 700
4,500 6ProngCons 8. W, Colt

o Selector t'nit
lnstantly
*wings any
coll into cir-
cuit by turn-
1ngknob Al

NEW

N
InoicaTiNG.

held by the
specially 1on
structed

] sGWmSuchuas
for 4.5 on. &6 Prons GIRLANTY

sorkets wi
out adius
menn of any klnd. IKnoh and IIndlt"ntm' or face of
el =il
u.;:ul—eleﬂ...nlh efficient. TDron’t t it

in ~et: vou are buliding and new tqulpmcnt ;uu are
desfening.
No. 700 COIL SELECTOR UNIT w[llm it enit

Jhst P I‘ilt $3.5

715 Cont
BROCRTON CASS

FEBRUARY,

A!.DEN PRODUC CO
1934
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0 Ppmfﬂb

f-i,, mfmtmf

L ] l' lv l.

LOUD SPEAKERS

\'mm AL efficiency to 27 watta
penk capacity 50 watts! RUD'S
ew dluphragm and soice coll assem-
tily axsnre blgher efffeivney and far
greater dependab| LLty Write for it~
eriture inits. all alumi-
weallnr’aroof NATURAL-
’lli\b " trumpets, microphones, ex-
vilets, alr coiutn horns.
Ciot details of Five-Day Free Trial and
on our new high frequenty theatre unit.

BUD SPEAKER CO.
[ t1e% JACNRAN SWENWE |

Information

1109 JACKSO
TOLEDO. OHIO-LI.5. A,
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NEVER OBSOLETE

Shallcross Number 611
Universal Tester

will be as modern next
year as it is today

TESTS

any radio re-
ceiver electri-
cal circuit

CONDENSERS

paper or
electrolytic

RESISTORS

fixed or
variable

Transformars
Chokes

It is now possible for the radio service
technician to carry only one test instru-
ment, the SnaLicross No. 611 Universal
Tester. It will always be up to date, no
matter what new tubes may be intro-
duced into the industry,

Send 3c in stamps for Bulletin No. 611-P
describing this instrument.

[SHALLCROSS MFG. cOMPANY

Eleclrcal Meavaring burlaeniniy
and Accurale Resirforr

70O MAC DADE VOUL) ¥ARD

COLLINGDALE. PA,

To Tune The
""5_MeterTransceiver''
and "Beginners'

S-W Receiver"
[

A CONDENSER is just a condenser
to careless set builders. But if
best results are desired it is wise to
use the condensers specified by the
circuit designer.

When he names HAMMARLUND
CONDENSERS for the "5-Meter Trans-
ceiver” and "Beginners’ S-W Receiver,”
featured in Radio-Craft, it is smart to
be safe and not gamble with substi-
tutes. Write Dept. RC-2 for the New
Hammarlund Catalog “34" of Precision
Parts.

HAMMARLUND MFG. CO.

424 West 33rd Street New York

o Bkl }

| ,H’amm sriund |

Y -

PRODUCTS
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SERVICING THE
"TALKIES"

(Continued fram page 477)

The lllusion of Motion

The illnsion of moving pleinres is ereated
by projecting o large nnmber of inmges in
Fapid stiecession (in practice, Sixteen per see
ondr with kointervals botween,  The dark
interludes are not visible beepuse sneh projee-
tion ix move rapid than hnman sight,.An
optienl illnsion eallel persistence of rision
provents il eye from pereeiving them, 14
all the pietires are precisely alike— which
Lappens when the charaeters on e sereen
remain perfectly moetionless —the eye Sees one
anchanging  aml continuens  picture. When
(hese pictnres ave nob ddentical. It carh
differs slightly from the others. the illusion
of motion resalts,  For examble, o basehall
ix thirown ¢ the tirst pictnre of this sequence
shows 1he hall near one edge of the sereen.
Then. after an interval of durkness. the ball
i seen a trifle further from the edge:s fol-
lowing another moment of darkness the hall
ix shown still nearer the center of the sereen
—xixteen  sneh pictores, each showing  the
balt in o Jdilferent position. may be projected
in one second, and the optieal effeet s that
of the baseball in stmeoth aldd eontinnons mo-
tion, crossing the screen in one second’s time,

Ta seeure this result. a vast oumber af
pictures are photographed on a long s rip of
celluloid, throngh which the projection livht
i< thrown, A thousand o 1w thousand feet
of this film, wound up on a metal reell ave
enciaxed for operation in the upper masazine
of the projector, Fhe tirst fow feet of the
film are threaded by the projectionist, through
the gears of the projector mechanisin, amdd
the end fastensd tooa siwilae metat reel in
The lower mangazine, A vow of sprocket holes
stietches along each edge of the tilm, and
are engaged by the teeth of sprockel gears
which eause it to move through the prejector
when the (drive moetor is started. The film
winds from the upper magazine, down throngh
the projector and the beam of light pierciux
il. and ix reeled np in the lower magazine,
The specd of the film is 00 fr. per minate:
16 of the pictures photographed upon it ap-
per before the projection light in one see-
ond’s time.

The durk intervals, during which one pie-
ture ix remaved from the light apertore and
anether inserfed, are secored by means of a
shutter synehronized mechanieatiy with the
mwotion of the film. The fihn does not move
rieadity  but jerkily, becanse  each picture,
during the instant it i being projected, mast
e perfeetly motionless.

With these  clementary  regnirements  in
mine. let us glanee hrictly at the mechanism
that conforms ta them, nat out of any speeial
interest, at  this time, in the  mechanism
itself. It primarily as a @iide 1o vealizing
what tratning and aekgronnd the projection-
ist must have had in order to deal properly
with suech apparatus,

Light Projection Equipment

The necessary light is commonly  secured
by means of an arve between carhon elee-
trodes tin small theatres heandescent lamps
of 1000 W_omay e usedi, A curved mirror
helps  concentriate the lizht apen  the eon-
denser.  The are nses from 40 10 100V amd
from 13 to 200 A depending upon  the
amount of liht required.  Althongh in a few
eaperimental installations AC. ares are used
at this writing, projection ares commonly re-
quire DL, ta seenre steady light, and this s
drawn  from ity mains. from a metor-gen-
erator. or from a reetitier.  The projeetionist
is, therefore, familiar wirth handling cmrrent
in fatrly trge guantities, and with choosine
approprinte wire dinmeters aml insalations.

Because the earbon electrodes huorn awad,
the distanee between them must be readjpisted
every minute «r so,  This ks done mttomatie-
allty by a relay that starts a small “are-feed™
motor whenover the registance of the nre In-
croases,  The same motor nlso eanses the
posifive electrode ta rotate. in order to com-
pei it to hura away evenly. and avoid flicker-
fng of the Hght,  (Dirty relay contacts, or a
dirty commtator an this motor, often create
sparking noises in the sound.)

RADIC.CRAFT
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CGenuine

DeFOREST Tubes
410 450 481

These Tubes are

&
Mer- EA.

all guaranteed
first class
chandise.

SUBJECT TO PRIOR SALE

ARROW

SALES (ORPORATION
549 W/. Randolph St. Chicago, Il

WANTED ! —

Jobbers--Mail Order Houses and Representatives
in_all Territories

TWO FAST MOVERS

Free Edge Cone and Volce And—Fietd Colls for all
Coil Assembiies Dynami¢ Speakers
Weo alse Manufaeture Various Types of
Magnetie Speakers
We can Supply and Itemedy Your Speaker Needs.
Speaker Mftrs. Since 1921

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

HEW! SENSATIONAL!

110 VOLTS AC FOR AUTOS

Tho new AUTONATOR generates 110 Voit A.C. Cur-
reat In motor cars, peroplanes and from all types of
engines aml piotors, direct fromy fan  belt (sts
sbing tu operate, No servite—no hrushe:, colieclor
rings, commitator of wlre wramd arpature  Lleal
for awrating TORTABLE Sound Foslpment, A4
Radio Netx, Neon Nigas, Fleacie Lights, Search-
lights., Send for complete detalls
AUTONATOR LABORATORIES. INC.

8440 South Chicago Avenue Chieago. |llinois

SERVICEME

E

TE Wtk ngton Sireel

ESTING
EQUIPMENT

We buy, sell or trade new or used

Radio Nervice Equipment, Complete

line of parts ami supplies,

H. WAECHTER DISTRIBUTOR
HARPER IOWA

10¢ A DAY

BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Qffer
Think of i!

ington
Stundurd
Beautifut

Txceptional

You can buy a new standard Rem-
day.
Tetters,
free.

Partable Typewriter for but lde a
caprital
incehuted

kevhoan),  Soudloaid
finish. Carrving  case
money-makime  oppor-
s Write today. Sav: Ploas
tell me how 1 can el new
Remington  Portable  typewriter
on  your special  Foduy free
trial offer for but 10¢ a day.
Remington  Rand  Inc., Dept.
RC-7, Buffalo, N Y

BACK {SSUES OF RAD!O-CRAFT
whieh you mlght need to eomplete your files, ean stiff
be had at the price of 25¢ per eopy. Send us your Fe-
quirements, together with your remittance in cheek o
money order

order,
RADIO-CRAFT, 96-98 Park Ptace, New York, N. Y.
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Rectifiers used for are current supply com-
monly consist of rectifying tubes, sometimes

of H0-ampere size, in a full-wave eircuit,
More recently ‘dry chemical siack™ or dry-
dis¢ rectifiers bave come into use for this
pPUrpose,

The projector mechanism is hoth intricate
and delicate,  The irregular motion required
of the film calls for a complicated sysiem of
gears, <o accurate in their operation that the
fragile  celhtladd  neither  tears nor  jambs,
cEither, under the intensity of heat focussed
on the tilm, will result in fire, in a split sec-
omd.y The advent of sound has increased
the complexity of the gearing, for when a
photo-cetl is used the sound track tust piss

the “sound aperture” without the faintest
trace of jerkiness in its motion : otherwise
the piteh of the sound will vary, Worn or

improperly lubricated gears not infrequently
give rise to sueh “Hutter” or “wows.”

®
OPERATING NOTES

(Continued from page 478)

SPARTON |4

COMPLAINT of bhum and distorted re-

production wus recelved recently on a
Sparton model 14, As the most common
cause fur hum on these or any other receiver
employing dry electrolytics lies with the filter
condensers (as this type dey up and lose their
effective capacity) both these units were re-
placed.  After this was done, the receiver was
switched on, and operation was normal and
hum-free. The day after, however, the samoe
complaint came in and another eall had to be
made. Upon arrival, as no hum could be de-
tected, information soticited from the owner
discloxed the fact that at times the condition
would wnot present itself until after ten or
fifteen minutes »f operation, while at others,

the hum would start in at the snap of the
switch,

After a short time, things began to hap-
pen, A low, insistant hum  soon became

louder and reception became distorted, with
the additional cireumstance of a pentode out-
put tube with red-glowing wrids. This latter
symptom, an indieatlon of excessive plate cur-
rent, could have bheen caused (discounting de-
fective tubex for these had all been checked)
efthor by a lack of nexative grid bias or a
positive potential being impressed upon the
control-grid, the latter orcdinavily being the
resuilt of n leaky coupling condenser.  Als
though thix condenser tested satisfactorily,
to eliminate any posxibility of a brepkdown
under load. a new 01-mf. unit wos installed,
The next step was measurement of the con-
trol-grid bias: but bheeause of the extrenmely
blgh resistanee in this grid civeuit of this
tube, it was impossible to obtain a true and
correct reading of the petential Impressed
ipon the wrid, Nee Fig, 2, Measnrements had
to be made from the chassis to the tap on
the field coil, which is connocted in the nega-
tive return of the high-voltage winding, The
voltage reading obtained was 2 V,; the drop
across the entire field was only about 40 v,
The speaker plug was disconnected and an

ohmmeter showed the field dstance to be
about 2500 ohms with the tap about 400
ohms, which wius as it shoukl have been.

This state of affairs proved disconcerting as
the only other reason for a low-voltage drop
across the fiekd wiy fantty voltage divider
system, whose components had ehocked cor-
rectly only a few moments hefore. Thia left
the ticld coil as the anly possible canse for
the trouble,

When the speaker plug was re-inserted and
the switel turned on, the receiver operated
without hum or distortion and some more
time had to be spent until the hum would
again develop. It did,  The voltmeter cone
nected across the fleld showed a reading of
about 30 V., whercupon the speaker plug was
quickly removed, ‘Thig time, a reading of ap.
proximately 500 ohms was obtained across
the speaker fleld, and it was found that by
pressing upon the coil winding, the resist-
ance could be made to vary! As soon as the
cell had cooled, which only took a moment or
two, the resistance was apnin 2,500 ohms,
A new fleld coll was installed on a subsequent
visit.

=
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out, This eliminates one source of distortion.
No actual data were given and since the
tube specitied jn the article cannot be ob-
tained in the U, 8, it is necessary for the
experimenter o work wut the details himselr.

AN ULTRA.SELECTIVE SUPERHET,

HES receiver. Fig 9, is described in Irx-

KENTECIHNISCHE  MoONAaTs TE  (Germanyt
as a combination of a broadeast and a long-
wave  superheterodyne with  a short-wave
adapter, both bullt in the same chassis,
Through a switching arrangement, the adap-
ter can be connected to the superhet, the
range of which is thus inecreased from 200-
2000 1o 20-2,000 meters,

One of the interesting features of this set
is the use of a new hexode tube in the R,
stage which has a varlable mutual conduct-
ance which can he adjusted between 1 and
10,000, Thix makes it especially useful for
ANC, action,  Another hexode tube  with
somewhat different characteristies is used as
a converter tube, similar to the pentagrid
converters (207 and 6AT) used in this coun-
try. Two of the LI, transformers ave coupled
together to form a band selector arrange-
ment, to inerease the selectivlty of the re-
reiver without cufting side-bands, A diode-
triode tube isx used as detector,

A | TUBE LOUDSPEAKER SET

HE cirenit of Mg, 10 i a variation of

the Megadyne eircnit developed by Ingo
Gernsback, The interesting features of the
set other than those inherent in Megadyne
receivers are i—the method of increasing se-
lectivity by the use of a band selector: the
method of controlling regenceation by the use
of a potentiometer connected aeross the feed-
biek coit, and the method of supplying cur-
rent to the “pentode in reverse.”

Those interested in construethnye this set
should obtain o copy of the July, 1932 issie
of  Rap1o-CrafFT, and make the nocessary
changes in the coils, ete,

®
SHORT CUTS

(Continued from page 1G9)

A STANDARD SIGNAL GENERATOR
John C. Bender

A]-"l‘l-:l{ baving watched the design aud
buikling of several factory signal gener-
itors, T declded never to attempt to ealibratoe
oue in microyvolts until 1 conld
money to Imy a standard type of attenuator,

The original generator eircuit which 1 sul-
mit tiz, 11 is equipped with a ealibreated
attenuator bhut «due to the complicated net-

work used and the trouble in designing such
a unif, T shall leave oot this part,

The oscillator eoils are wound on
ard Nilver-Marshall, hexagonal forms, Euach
coil is conter-tapped for the “B3° lead, It
will be fomud that the hest working voltages
for thisx 1ype are 43 V. on the W, plate and
6312V, on the plate of the AL, oscillator,

In constructiug this generator, use *float.
g™ grounds, Im other words, mount alt
parts on an insulated panel and keep all
prounds of the cireult away from the gronnd
of the shielding,  Bring each ground lead (o:
the oselllator) to a commen point and out
through o small hole in the rear of the
shield. 1t would be wise to insert an K.
choke in this lead, inxide the shicld, and
conneet twe 1 mf. condensers, one on each
side of the choke, to the common groumd on
the shickd.

It will alse be utieed that the AF, colp-
ling is obtained through the grid of the 33
tube,  The lower the impedance of its trans.
former secondary, the more stable the R.F.
But don’t forget that there must be quite
a voltage transfer here, due to the power
of this RF. osecillator. The writer advises
i one-fo-one ratio transformer or an S.-M.
290 V. transformer, Mount all batteries in
a small shielded compartment of the gener-
ator and bring all battery leads out through
shielded cables,

stand.
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| the industry.
wet enough |

FREE |
Handbook

OF SERVICING
SHORT-CUTS

and monthly bulletins that
keep it always up - to - date!

Get this valuable inside dope that only
Sylvania offers you free of charge! There's
a meaty, 64-page booklet with tips from
other service men on how to correct the
troubles most apt to occur in each model
of the leading radio sets,

And every month, a copy of Sylvania’s Ser-
vice Bulletin brings you additional tips
« . . as well as the latest general news in
It tells you, too, how you
can cash in on your own experience . . .
get free tubes by sending in your own pet
short-cuts.

Just fill in the coupon and mail it today.
Sylvania will send the handbook, and a
new bulletin every month as a complimen.
tary service!

MAKERS OF

Sylvania Tubes Hygrade Lamps
Electronic Devices

FACTORIES

Emporium, Pa. St. Marys, Pa.
Salem, Mass. Clifton, N, J.

SYLVANIA
The Set Tested Radio Tube

THE SET-TESTED RADIO TUBE

I HYGRADE SYLVANIA CORPORATION R-7 I
[ Emporium, Penna. |
Please semd me yoor [ree booklet "Service Hints”
| and your free monthly Service Hulletin, |
{.\‘ame Feesessratiisiasiitaintas 500G00a000000 :
| Address ...oooiiiiiiiiiiiii v |
Loty veenennieinnn., State....... R |
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NO SERVICEMAN DEALER
OR SET BUILDER CAN AFFORD
TO 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 service re-
quirement.  Fea-
tures latest type
set-building  kits,
test  instruments,
Long and Short
Wave Radios,
Sound  Systems,
etc. Write for this
FREE Catalog to-
day!

ALLIED RADIO CORP,,

Dept. D, 833 W. Jackson Blvd.

Chicago, Illinois.

jlease send me FREE your New 1934
Kadio Book.

Name
Address

Be Thrifty — Use the Model 500

1 PRICE ONLY

Net to Dealers and
Servicemen

LIST $25.00

crvice man saves and pets hetter re-
ing a XUPER TEST UNIT to
ing meter of Multitester or he
Itie obeolete atudyzer with the
Thix  muk him  the
owlier of the most nesleri ool et wnalveer
everdovieed, 1t eliminares os neced e a hich
priced analyzer fitted with an expensive meter,
The simplicity of the SUPER TERT UNIT is
immediately apparen Selec(or switches make
it eagy to wse, cket terminads amd circuits
are clearly etehed on punel. No complicated ddi-
reetions necdeal, No plugeing of conneetors inte

Tnlt Analyzer

satte D 1
his multiplesrea
Nses the poeter it
SUPER TESRT UNIT.

I The wi

jacks. The SUPER TEST UNIT emnnot hecome
Dhealete. 11 containe a 10-wire amalyzer cable
aml s cquipped  with  8-0 prong sockets.
h.\‘u-inllws I additional  points for reserve

cupacity.
Make every modern test including conventional
current-voitage analysis and complete point-to-
point analysis giving loth resi~tance and voltage
measurements.  Aby cirewit or point may he
nael as g referenee point. Also provides an
aceurate <Grid-8hift™ tube test. Complete with
mmlyzer plug awt 4, 5, 6 and 7 prong. *sure
il'ull Out™ adapters.

KNOCK Complete with instruc-
DOWN $10 85 tions. Net to dealers
KIT * and servicemen.

Regular List Price $20.00

Send for free data sheets on Super Test Uit
Dependable Tube Tester, Muttitester and other
quality radio servicing instruments.

RADIO CITY PRODUCTS CO.
48 West Broadway Dept. RC New York, N. Y.
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SUPER TEST UNIT|

A ''2B6" AMPLIFIER

(Cantinued from page 479)

10 V. is the eetwal alternating potential dif-
ference berween grid and cithode,  llowever,
the InC. potential difference  between these
two points is 24 V.. which is moere than ade-
quitte to prevent the tlow of grid current.

The self-biasing resistor, R, b= shouted by
a 25 mf. eleetrolytic condenser to aveld de-
genevative effects,

The recommended plate voltage of the 216
tube is 250 V. 1lowever, in this amplitier,
a plate voltage of 200V, has been selected
after considerable vesegveh, sinee it is heen
found that this inerd d vohage makes pos-
<ihle a higher output. withont detriment  to
the performance ar efficicney,

sing the 236 amplitier, a very low-priced
A, systemm of  considerable power ean he
assemblod, For example, the amplifier sells
for less than 18 complete with tubes,
ing a medinmepriced. single- or doubke-button
microphone, a suitable matehing transformer,
twe dry eells, o phonograph pickup awd turn-
table, and the required number of dynamic
reproducers, the comjHete system is available
at about the same cost as formerly charged
for an amplifier of the same power outpud
put without the othier neecessary equipment,

Another interesting use proposed for this
efficient little amplitier is in eonjunetion with
a radio tuning unit. In his arrangement
sither the first tuhe in the A amplifier may
he used ax a detector, instead of lirst AT
or, the detector may be incorperated in the
separate tuner.  This is the latest idea in
radio set desien, in which the tuner and de
tector are installed in a small, remote cahinet.

The writer has spent many months in de-
veloping and  perfecting 1his little amplitier
amd natmrally after all this researeh. he s
well acquainted with its capabilities.  Ner-
vice Men, op athers who contemplite its use
in conmection wlth specialized PooAL Jobs, and
whe desire  additienal information, are in-
vited fa write in carve of this publication, as
he will he ghut to give them the benefit of bis
technical knowledge amd experienee,

List of Parts

One Trutest resistor, Vi-mex, 15-W. type
E-4207. 1

one CTrntest  resistor, 10n0 ohms, %-W,

I 2 B B

I One Tentest resistor. 1 meg., 1 W, type

| T-Anns, L

| Ve Trutest resistor,  1g-meg, %W, type
I-4280. 124

One CTrntest pesistor, 10,000 ohims,  3%-W,,
type 12-42 R

One Trrtest earbon rexistor, 1 meg., W%-W.,
type F-A2sK RGS

One ‘I'rntest carbon resistor, 8,000 ohms, 1

I WL tvpe E-ENSE

One "Tratest special o
R&:

istor, o4 ehims, 10 W,

ome Trutest’ specinl fised  condenser, 5 omf..
an v, 1

Two Acerovex tubular eondensers, Jdaaf,, o0
V., tape TEDOZG.0 G20 00

One  tubulary condenser, S-mf., 400 V. type

Ded2200 1

One CTratest cartridge electrolytie condenser.
oh mf. S0V, Ch

(e Mtest donble electrolytic condenser, ¥
mf, and 4 f, H00 V, type 1 3,06 0T

One "Prutest special 30 hy,, 60 ma.. choke,
th.:

ntext gpecial power snpply transforer,

3 AL either side of center tap: ane 5V,

A, filament winding: one 23 Voo A,
flament winding : amd one 295 V02 A fila-
ment winding, T1:

One type AT pentode tulee and one 6 prong
wafer sockef. type M-135071, V1
286 power amplitier and one 7

sockot, type M-13060, V2

full-wave rectifier and one 4 prong

wiler socketl, type AM-100T00 VA

Two inpnt twin jacks type M-13030, 71, 02

Two ontput twin jacks, type M-13001, .10 g

Ope SIRT toggle switel, type M-12
Nw.T:

thie metal chassis
erackle finish:

Aiscellaneons havdware, hook-up wire.

e

prong

R x 6 x 2% ins. hizh,

ete. )

| 6 ft. connector cord and g,
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Add- |

Increa.se

YOUR SERVICING
BUSINESS 25%

If you are overiooking servicing aufo radios. then ¥ou're
missing # grest deal of business. The auto-radio busi-
ness had its greatest hoom this past summer and thou-
sands of sets were sold. I3y this time many of these
same sets require servieing and with handreds of 1hen
right in your gwn community. you -an bulld up & good
auto-radio servielng Misiness. 1In a short Lime you r1an
easlly add £56; or more to your regular servicing busi-
ness.

" 1933 A
T Official vl
Auto-Radio ‘|

Service Manual

Compilete Directory
- o al e
Receivirs

" Full Installstion and
<~ Trouble Sha

A
Copy

' .50

| [ ]
Every man eonnceted {n any way wlth the booming suto-
radin business witl want a copy of this book immediately.
It s detoted exelusively to auto-radin servire “‘dope™ in
romplete, understandable form. The OUFFICLAL AUTO-
RADIO SERVICE MANUAL rontalns  schemalic  dia-
grams, chassis  tayouts. mounling instrurtions, and
trouble shooting hint: on all 1933 and many older model
suto-radio rereivers, This Manual contalni a “'gold-

| mine™ of information,

| List of Sets Covered in the Manual

Chas. Hondwin Company
Muntgonery Ward & Co.
National ¢‘o., Inc.

I’hileo Radio & Tel. Corp.
Pletee-ndro, Ine.

Premicr Electrie Co.
HCA-Victor "o, Ine.
Sentinel Radio Corp,

Acwater Kent Mg Co
Autoerat Rulio Company
Carter Genemolor Corp.
Chetrolel  Molor (‘ompany
Crosley Raidlo Coro.
Dreleo Appliance Corp
| Emerson Electrie Mfg. Co,
Federated Turchaser, Ine.
Fada Radio & Flee. Corp, Syarks-Withington Corp.
Ford-Majestic Siewarl Radio & Tel. Corp.
Franklin Radie Corp. United .mer. Bosch Corp.
Galvin Mfg. Corp. 1 e Motors Service
General Electrie Co. 1. & Nadin & Tel. Corp.
General Motors Corp. Wells-Cardner Company
Grigsby-Grunow (o. Zenlth Radio Corp.

Over 200 Pages
Over 500 lllustrations
9x12 Inches
Flexible, Loose-Leaf Cover

Mail This Coupon Today!

GEHRNSBHACK PUBLICATIONS, Inc. HC-234
96.98 Park Plare. New York, N, Y.
Enelosed you will find iny remittance of $2.50 for which
[ picase send me One Copy of the 1933 OFFICIAL AUTO-
RADIO SERVICE MANUAL. (Send  remittance in
| cherk or wnney order.  Register Jetter if 1t containg
cash or currency. WE PAY POSTAGE,

RaMO  oorvererrnsernonenrensnen R
Address .....ceoenns
Sy woevnnnns R e BMAtE L

|
for FEBRUARY, 1934
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AIRPLANE RECEIVER AND
5 METER TRANSCEIVER

(Continued from page 465)

Trimm featherweight liendphones, A trailing
antenna is used ; when not in use it is wound
onto a reel.  The sct consumes 1.53 A. at 12
V.5 the weight is about 20 s., complete with
I unit but without the 12 V. power sup-
ply. A superheterodyne cireuit is used, The
tube complement inchudes one type 78 R,
amplitier; one 617 first-detector and oseillas
tor; two T8 W.F. amplitiers: and one G187
diode-detector, A V.. and output tube,

Construction

Before discussing the theory  involved i
the desien of the rudio cquipment, we will
uive aetial construction dnig conecerning the
transceivers. since these units were built espe-
ciatlly for Miss Gentry’s airplanes,

Having assembled exactly the material spoeci-
field in the List of I'avis, procecd te mount
the apparatus in accordanee with the interior
views of the instrumont, Figs, D and E.
Fizure I is a rear view of the transceiver in
the upright position : the layout of the parts
approximately corresponds to the arrangement
of the parts in the sehenatic cirenit, Fig, 1.

The tubes in the instrument ave reachedd,
fur  replacemont, by removing the bottem
cover-plate of  the aluminum cabinet ; the
thes then may be pulled downward, out of
the sockets,  Sinee the sockets speciticd  jn
the List of Parts grip the tube prongs like

Interchangeable
End Cover and

Convertible

Replacement

VOLUME
CONTROLS

Power-Switch Assembly NNANANANAANNNS

ELECTRAD Replacement Volume controls have distinctive economy and
time and labor-saving features which appeal to the busy service man.

End covers can be snapped out and replaced instantly with a power-switch
assembly, if desired, without disturbing control connections.

The shafts are extra long ALUMINUM, easily cut to desired length.

Only five types required in the service kit to fit 799 standard receiver models.

Grim Death, 1the tubes  eannot possibly e
vibrated out of their sockets.  Now tip the
panel forward so that you have g Zood view
of the tubes, and you can locate the various
under-sub-panel  components by reference to
Fig. K. Therefore. the various parts located
under the sub-panel will still correspond, ap-
proximately, with theiv positions as indicated
in the schematie cireuwit, Fig, 1,

These transceivers had (o Do
suel short time that the authors conld not
even wait for the various parts to arrive
from the different manufacturers,  Coils 1,1,
L2 and L3 were hand wound, as was the
P choke, R, If the eanstructor desires

made up in

FREE ¢

Write Dept. RC-2 for
Cataloy and Vest-Pocket
Volume Control Guide.

porous,
&ipallon,
contact bands and lugs,
Size %" x 13 "—41 pe-
#istance
35 cents each,

Sturdy, Low-Priced

WIRE-WOUND (0-WATTER

Vitreous cnameled, non-
Rapld heat dls-

Mone| Metal

vajues—

to fullow our priactice, he has our sympathy.

for the corstruction of these coils consuned
considerably more time than  was oxpectiad,
hetalls ave given in Mg, 27, The suppressor-
frequeney coils are shown in Fig, 2B, The
.F. choke is illustrated in Figr. 20, |

The power supply was designed to be re-
pliced by the exchange, in mid-air, of lat- |
tery ecantainers,  One of these containers is
clearly shown In Fig, ¢: the bhatteries are

(Continued on page 307)

A- i"é"‘ * é‘i ey
) )%
t 13) fi2 T
47 2T a7

N2.12 ROUND BUS—BAR, SPACED ' V&-INCH
BETWEEN TURNS,

LS 14

RANDOM- WOUND COILS i

1200 T. N€.36 Sux
ENAM. COVERED wiRe |

73507 N2 36 SiLk e
ENAM. COVEREG WIRE
HARD RUBBER. - 78"
4 1
3,7 o= 1
L
) o E
T 1
G N2 28 D S.C. (WOUND SOLID)

-D- |

uv
oy~ o | s
/ * = 5v. A"
0-‘_"-— L5v,
~,

solefel——1 7sv.C
ooje-fafajs—=

90V, 8"

Fig. 2
The details of the tuning, suppressor frequency,

and R.F. choke coils; and battery connections.

POWERFUL

WEBSTER 15-WATT
CLASS ‘‘A" AMPLIFIER

MICROPHONE
CURRENT

—_——

MASTER
VOLUME
CONTROL

_—

VARIABLE
OouUTPUT
IMPEDANCE

—_—

In the Nerfes 358 Webster Inirodiices an altogether
new standard of excellence tn Amplifier Euipnent.
Bullt around the new Wbes and with the incorpora-
tion of new ideas in construction, this amplilier will
sluw @ greater uthliey in duily application on sonmd
problens.  Maoderately priced yet Duwerful engugh
for all systems, dance halls, athletic fields, churches,
sehouls, ete.. the Nerles 358 moxt nearly tieets the
needs of sound installatlon engineers,  Write for
complete detaiis.

THE WEBSTER

3830 WEST LAKE STREET
FREF Catalogue de- | ...

~ scribing  the
entire. Webster quality  line
of P.A. Equipment 0 moder-
ately prieed  you will be l

Name

RADIO-CRAFT for

FEBRUARY,

surprised. |
WRITE NOW. ' Adidress
| City
1934
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|

THE WEBSTER CO.
3830 W. Lake St., Chicago, Ili.

Gentlemen:—I am a [J Dealer, [] Servicemun, O P.A. Specialist
and wuant all information on your Scrics 358 Amplifiers,

CLASS “B” 26 WATT

In the cluss B type equipment of the Scries
358 Welster provides a  definite advinces

ntent,  This wew  equipment will Landle a
tremendous  volume  of  undistorted ont-put.
Eazily  pushes fonr or five giant d¥namic

speakers. Write for complete description.

COMPANY

_ CHICAGO, ILL,
Use THE Couron

State................

'—_————-_-—————————-——————_——.‘
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akeMORE MONEY

TRAINING

Home study with R.T.A.—plus
Litetime 1uembership v oar
largo, powerful amsocintion wuf
radss service men—lrings you
e ts date e sl IDproveents

in radio_ television, sou en-
gineering, und keeps you among

the real ppmey-makers in this
expanding fichl. Unless you have
this high-type profeasiongl trams
ing you will find it hard to get out
of the poorly baid “tinkerer” class

New-Type Set Analyzer Included

As part of R.T.A. training you get this up-to-the-
minute Het Analyzer and Troulle Bhooter. After a
fow ea.y lessuns you are ready to use it for Immediate
money-making, competing with “old-tiners” without
fear. With this wonderful piece of equipment, backed
ty R T A, profrasional traimmng, you n have no
foar Nt worry over tne future. Even though there
should haver he a new radin set constructed—or not
anothier unprovemont in racli made—there aro enough
sets now in service that need {requent attention to ase
sure you good money a3 an accepted Radio-technician,

Start Money-Making Quickly

RT.A Triming is ospecially designed—snd givea you by ons of
the outatanding toachets of radio technulogy in the world—to get.
ou into the profitable end of radiv guickly 11 not empty theory,
ut praetsel. down-to-enrth work thit mukes yun » money-maker
in Ahis unménse fisld 1 the shurtest possible inar  Don't dela!
sward succem Weite at once fir dl details about
in The Coupin below htinkn FACTS-—astunishing
ay oben up » now, depressiol-dprool futurs for you.

RADIO TRAINING AS$'N. OF AMERICA, l
4513 Ravenswood Av., Dep't. RCR-2, Chicago, W. ’

Send me alf the FACTS about R T.A profresionsl training
together _ with nformation abaut the opportunitics sxistiag foe I
R.T.A. Radiotechnicians tuday.

NAME....cov0u e e P |

ADDREBS. ¢ . oeeeavrsvrresaannneaninneensons et |

L o o — ——— ———— — — ]

FORDSON
CATALOG

Deal Direct F R EE e

and Save
it s
Enjoy the performance of ANY
FORDSON MODEL in YOUR OWN
HOME FREE for 30 DAYS.
sands  sold around the world.
owner wriles: You are doing for Radie
what Henry Ford did for Auto indus.
try—Not how cheap but how Good®
Many maodels: AC-DC: baitery; long
and  short wave; all-wave supers; 6
and 32 volt; console all-electric
auto radlo. Nets for home, car, canp,
farm and export,  GUARANTEELL
3)-DAY FREE TRIAL IN YOUR
IHAOMFE. A posteard or the coupon
brings the REMARKABLE NEW
CATALOG FREE. send  today!
I’rives will amaze you, 58-95
......... sein up

from,..... .
MAKE MONEY a- wur
apenl.  Nuo experience
needed. 2-¢olorlitera-
ture and rards (with

3-tube Dual Wave

6-tube All-
Electric Car
Radlo

your name) all
FRE Agent’s
sampl sets ‘ .
FPREE.  Write! -
Send card or
— N couvon now! | S2-colt ANl

= | Electric Adapler
FORDSON RADIO MFG. CO.
Dept. 2, 11700 Livernois Ave., Detroit, Mich.

Send me FREE eatalor and :lgollt'il
proposition (this is not an ordery,

NAME ...
ADDRESS
L

———— ———

STUDY UP ON )
THEATRE Souncl Devu:es

World-Famous 3 Volume,
swervicing  Projection’ and  UXimplified  Ser-
viclng of Sonnd Equlpment.”* Orlginal Value,
$15.00, =ct of 3, $2.95: Individually $1.19 vach.

World’s Largest Theatre Supply House

S. 0. S. CORPORATION

1600 BROADWAY NEW YORK. N. V.

*“sound Projection.”
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MAKING A 9-TUBE A.C.
T.R.F. SET

(Conlinned from page 471)

tube would result in a H0 V., positive bias on
the control-grid, Ilowever, the normally com-
bined plate and sereen-grid carrents result in
a D6 V. drop through WG with no signal
inputs; the figure rises to between 57 and H4
V. for normal inputs and abeat 60 for maxi-
mum ; thus placing a negative bias of Dbe-
tween G and 10 V. on the defector control-grid
(the difference between the cathode to nega-
tive and the control grid-ground to negative
voltage).

The other point is that with V¢ control-
grid conneeted to V4 cathode, VG control-
grid is actaally 6 V. above ground with no
signal and an average 7% V. with nermal
operation. ‘T'o counteract this and te main-
tain correct bins voltage on V6, additional
self-bias resistance is inserted in the V6
cathode return circuit so that nermally Vi

measures ibout 155 V.: whereas V6 mea-
sures about 20,5 V, The actual grid-te-
cathode bias. however, is Vi, 135 V.: VG
13 V. With a lower plate voltage on Vb
this 1%-V, blas dlfferencee is correet. No
cathode-to-ground bypass condensers  have

peen used in the V3, VO cirenits, since these
so-called degeneration-eontrol condensers are
rendered unnecessary by the properties in-
herent in n jndicious choice of the value of
C4. and since at lower frequencics where o
degeneration bypass would be necded in a
gingle-sided ampliier—in this set operation
is push-pull,

IV—The interstage transformer T1 acting
ag a mixing transformer in thig set (the
composite of the two H6 ontputs) from this
point on ave blended in true 1009, push-pull.
A word of enution jx essential in the choice
of a transformer lieve,  Rince at large outputs
the 242 draws grid enrrent. a transformer
with 0 large core cross-section and a low
secondary  resistance  would  funetion with
least dixtortlon,

Of the 2A3, little ix worth noting, except
that it is far more critical to mateh tubes
for a push-pull =tage using this tube than
with a conventional 100<s class A operating
tube.

A set siuel as this imposes especially se-
vere demmands on the power unit.  Fhe enr-
rent drain Ix e, 'eak loads momentarily
may reduce voltages sufficiently to affect the
operation of the entive set amd to seriously
alter biases in an amplifying s<tage as crith
cal as V6, The malntenance of ¢lase operat-
ing limits is a prime necessity on a power
pack for a set such as this. [tsx achievement
is alwiays an econon comproinize,  In this
got. the use of a heavy power transformer
and a rectifving tube with a low internal
resistanies (the 5451 is the correct founda-
tion fot farther building,  The rectilier is
followed by a filter system, which, to reduee
reaction of the power stage ciirrents on the
rest of the set is divided-—a separate filter
cirenit being used tor the power stage. the
spenker field and two electeolytic cotdensers,
and another eirenit for the tuner and voltige
ampliter which consists ol two very =<mall
high-induetanes chokes and three electrolyties,
the first or uput electrolytic being comion
to both arms.  Thix seheme results in the
voltage amplifier  cnreeent heing maintained
within 3¢s throughont the full volume rangse
despite a power amplilier fluetuation of abont
10 to 15%.

To maintain correct filament voltage on the
2% wax found ditficult at first—since in
the origlnal set the power transformer used
was made for 40's.  However, by paralleling
the filament windings, adequate voltage wits
secured, To determine which ix the correct
connection. the light and heavy 23 V. wind-
ings are counected tentatively in series and
the open ends tested with a voltmeter: if the
voltages add. to cantect the free terminals
together would vesult in a short cirenit 3 re-
verse the conmected ends of one coil and then
test agnin, The reading should be close fo
sero. ‘Then the remaining free ends can he
connected together and the parallel windings
used to feed the filaments of the sel.  An-
other quick check on the correct connection
of the two windings is to conneet the two
free ends of the 2% V. windings and to
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WORLD'S FINEST PHOTO - INSTRUMENT

[

w0t o eat

In all the World

Gl

st
No Other Camera Like Thisl

The only Quick-Acting, Automatic Winding, Ground

Class Focusing (amera using Standard Holl Film.

Good for all purposes. No Neparate I’arts or At-
tachmeénts are Necessary!

No Double Exposures with "PAL KO"i

It THINKS aml COUNTS for you. Used by
U. 8 {overnment., FEducational FKxperts and
Leading Publications. Simple!  Positive!  De-

pendable! 3 Cameras in One!  “PAL KO takes
full posteanl 3A, or 2/3 or 1/3 this size—I19
picturee on a six exposure filml
SAVINGS ON FILMS ALONE WILL SO0ON
PAY FOR “PAL KoO”
PERFORMANCE GUARANTEED
MONEY REFUNDED!
S0LD DIRECT FROM MANUFACTURER TO You
WRITE TOBAY FOR FREE CATALOGUE

PAL KO. Ine.

817 Wash. Blvd. CHICAGO _ Dept. R-2
sh. Blvd. CHICAGO __Dept. R-2
CLASSIFIED ADVERTISEMENTS

AUTOMOBILE WANTED

WANTED: 57 DASSENGER AUTOMORBRILE
in perfect condition—heavy car preferred; in ex-
change for brand new, complete 26 watt output
amplitier system (worth $600.00). Operates from
6-volt storage battery or from 110 volt A.C. or
both,  Miller, Apt. 1013, 0639 West End Ave.,
New York. N. Y.

ELECTRICAL
FORD MODELS T AN A,
and Dodge 12\ generators changed to 110-%
alternating current  generators,  The 12-\' gen-
erators to 500.W SELTF-EXCITED, or to 32-\,
500 N.C. Alse Vord T to 32 and 110-V 1.C,
motors. Complete information all in ONE BOOK,
with simplified drawings aml illnstrations. Took
only (cash or M. O.).  Autopower, 410 S.
lloyne Ave.. Chicago.

lNSTRUC_TlON
RADIO 1TOME STUDY COURRE—FAMOUS
Ralio Doctors Conrse: 58 lessons, over 500 illus.

SATISFACTORY
OR

Chevrolet Delco,

trations  with supplementary  service Jata_ and
wennine blue prints.  llundreds sold for $79.50.
Complete comr~e shipped prepaid $7.50.  Fxam-
inations inclmded, hut not corrected, Order now,
supply  limited. Liquidating  .\gent, lugene
Parker. Pierce Avenne, Salem, Mass,

RADIO

RADIO PARTS—WE CARRY EVERYTHING
for receiving and transmitting. Wedel Company,
Inc.. Wholesale, Scattle, Washington.

TUBELESS CRYSTAL SET. SOMETIIING
new, Separates all stations. ()perates speaker. 750
miles verified.  Dlueprint, 6 others, 25¢ coin
Mudern Radiolabs, _151-B_Likerty. San Francisca.

TTUBE SW RECEIVERS, POWER SUPILY,
$18.90. 2,000 DBargains, eatalog 10c.  Mid-Con,
3007 Main, Kansas City,_ Mo,

SONGWRITERS
SONGWRITERS!  Poems. melodies.
opportunity.  Hibbeler, D153, 2104
Chicago.

— 560100’_

THE MAGA2INE OF SEX SCIENCE
SEXOLOGY, foremost cdicational sex magazine, ls
wriltlen in simpie language and can be read by
every member of the family. It Is instructive. en-
tightening—not a risque beok—con1aing ne rargom.
Teroted to Scicnce of Health Hyglene.

Contains 25 important articles on Sex Science, 68
pages, with attractlte two-color cover. Iere are »
few of the mnre Important artlcles: Extra Breasts in
women (!llustrated); Prégnant Grandmothers: Gon-
orrhea—The Great Enemy {lllustrated): An Embar.
rassing Female Complaint: The Prostate Gland (I1-
lustrated) : “'Safe’’ Periods of Women; Sex Defect
of Louis XVI: Syphillis and Heredity; The Fourth
Sex: Proving Parentage; Incest and Its Origin:
Gland Transplantation; Premature Sex Devetopment:
Dangers of Delayed Marviage.

Get a copy of SEXOLOGY on any newsstand, or,
it your dealer cannot supply You, send 2Jc in stamps
for a copy of the current issue.

SEXOLOGY 25R West Broadway Now Yerk. N. Y.

Amazing
Keystune

for FEBRUARY, 1934
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The coil details for R.F. and oscillator.

qQuickly  shap the free
connection wiving no spark is the correet one
and shauld he used, By this means, the volt-
aue sipplied to the 2A40% wias raised from
2.8 Vo to 24V axing an nedinary inex-
pensive transtoemer intended for lighoer work
than in thix Another worthwhile point
to consider in wiring the ser is to rnn sepE
rate tilnment leads<: one line fov the 58°s ol
WO ome for the 36 and one for the

onls together.,  TFhe

Ner,

N,
Build this set. but make up yonur mind to
use only components 1hat will stay at their
rated values,

List of Parts

One 320 mf. variable condensor, fegang (to
e coils (L1 0 L4), ¢
Five comdensers, 25-mf., 200

C4, C7 UL, 2
One condenser, o -l treiple unit, 200 v,
paper, C2, 05 CR;
Three condensers
[T
e condenser, 02amf 200 V. paper, CL1
Two condensers, 250 mmf., mien, e, U115

V.o paper, 1,

Zh-mife 4o Vo paper, O3,

tme cotdenser, OnzZanf,, mica, C1G
One condensero i lang,, don Vo paper, ¢33
mf.,

One condenser, 1o
CIT:

Two N ot
Vi elieetral

Ton Voo electralytie,

rondensers. Wi peak
tive insnlated  from
chassesy, for hnm  control jf
needed 20 C21 osame
G170 10 mf, 100 Vo electrolyiie ;

HES

One resistor, Ahanes, 1,-W, carbon, B

Five resistors, 23000 ohims, W carben,
Rz, |15 J I HH

e resistor, 4-W,, rhon, IS

Four resistors, 13m0 aluns, 14-W, carhon, |
RO, Ruo, B11, L1z

One  resistor, Sioo0 ahims. W, carban,

ixtar, S0 ohis, 35-W. earbon,

Four resistors, danes, 1,-W. earlon, 1215,
RIG, RIT, RIS
Twao  resistors,

K19, Rio

LAt ohims,  15-W,, earhon,

One resist Sheneew, VW erbon, 127
One resistor, To0m olines, @ W, carhan, Rut
One resistor, L0 pluns, 5 W., wire wonml,

R2% .

one resistor, 5000 ohms, 15 W, wire-womnud
(adjustable ; FEloered type B3 is suitahle;
one extra slider is reguired), 1204

One resistor, 20,000 ohns, 85 W wieeavonmd
fadinstable, Flecirad type C-200 ix snitnble ;
two extra sliders gpee nesaleds, [en

One resistor. SN chms, 1o W.. wire-waund,
24

One pesistor. O T-meg,, graphite variable re-
sistor ofur tone eontrols, ) [$Lr]

One antenna conpler  rendy-made or as per
Fig, 21, L1

Three 1LEF, transformers
per Mig, 2), L2, L8 La:

Two WEF, chake eails for broadeast  hand
tmannfactured, or ns per Fig, v, L5, L

One Anterstnge push-pnll to push-pull  etrans-
former, T1:

fready-nunle or as

"RADIO-CRAFT

for

FEBRUARY,

Cne power fransformer tmust have 5 5 V., 8
Ao winding D one or more 21 v windings
to snpply 12 A0 methald of paralleling 214
V. windings deseribed in text: amd  one
AT5-0-075 center-tappusd high-voltage wind-
ing, 125 mi; preferably coguippel with o
tapped primary for “hi-lo™ jine voltige cons
nections, 1M1

One dxnambe veprodueer squipped  with onte
put transformer, P2 cloon olime ticld o

Two 0 hy. chokes, 43 nu. inot over
olins rexistancer, Chl, CL2;

o tulwe shields

500

One Blan o ebassis lase  arge size, for O
tnbes and speaker socket) ; {
Three 1ype 58 sockels s

One type BT W
Twao type 3=
Two type -
e type sovket o

‘Ket
Rt s 2

Sosockets

One speaker socket amd Soprong plug;
Ooe antepma-gronnd  hindinge  post strip;
e tuning « and esenteheon plate s
Knobs, serews and nuts, ngs and wire,

A6V.D.C_.ANDII0V.A.C.
50 W. P.A. UNIT

CContinned from page AN2)

The input poests, BI'1
necied  to veluime and
R220 The output of each pair of 553 is fed
todmdividinal elass I8 ontput fransformers,
T2 aud T4, Each one of which is eyuipped
with the following sevondaries a0, 200, 15,
10, S0 6, 4, % and 2 ohms,

To preclade the slightest possibility of honm,
resistars 3 and KRG have been incorporated
in the respective plate snpply leads of the
st and second AFL stage 37 tnhes,  Each
one of these resistors is eninpletely hypassed
by individual 4 mf 0V, ehetrolytic con.
densers, €2 and Cho Phis addivional filter
Metwork supplements the aetion the tirse
hriteforee filter  system conposed  of  tilter
Chokes Chol and 20 s ., clectrolytie con-
di-ns CUoand Clo, amd oo T ol 2w,
voltage reducing resi<tor, N200 he eathodes
af the types 37 aml 39 tnbes are heavily by-
passed with higheeapaecity electrolytie conden-
sers i order o seeure exeellent low-fres
quency respohse,

and BI'2 are com-
miin eontrol resistor

of

Channel Filter Systems
To provide gomd voltage regulation and to
in=ure distortion-tree reproduetion, well

i

s o permit the optionnl ose of ane oF twe

channels. twe separate hrageforee tilper K¥s.
Tems are ntilizal tone o each chanpel,
Snapping togele switeh, Sw.2, 1o the ON

‘s 1he seeo

position I ehannel =alriver”
ad dts accompanying pair of ¢ligs
to e outpnn eireitic of the tirst two |
tube A stagns, This provides the
Wooandio antpnt. In the 0P Posis
tHon of Sw.2 the toral anrpnt power available
ix only 26 W,

Nwitelh Sw.? ddocs not ent off the plate or
lilanment snpply voltages 1o the secomnd-chantel
s conseqnently, it permitg fustantineonus
of  this optional el channed uo
Cpre-learing” is o Fequirel,

Two plogs, sockets and cable units. 1'1 and
P20 amd N1 oand 820 provide the following

[IRIE HES

Voltage and Point-to-Point Resist-
ance Tester No. 710

I_IERE is the tester you have been
looking for! Here is the all-pur-
pose tester that fills every need of
both the expert serviceman and the
radio beginner . . , in radio set test-
ing.

New Features!

This new and improved tester is de-
signed for testing new or old model
radios. It is equipped with a prac-
tical selector switch for checking all
parts of the set circuits b{ con-
necting to the set sockets. Selection
for testing voltages of plate, grid,
cathode, suppressor grid and screen
grid is quickly and accurately done.
Resistance tests are made in a sim-
ilar manner. These same tests can
be made directly with meter by con-
necting through jacks. Contains
new wiring with added combination
large and small 7-hole socket.

Plate current, filament volts, also
line and power supply volts are
measured. The battery is used for
the continuity testing of transform-
ers, chokes, etec. Capacity and re-
sistance charts are furnished show-
ing use of instruments for testing
condensers, also for measuring re-
sistances.

Iypes of procedure @

Fig. B
The appearance of the complete P.A. unit
showing the motor-generators and the plugs

for changing from 110 V. to 6 V. operation.

1934
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Only $15.00 Net to Dealers
(List $25.00)

Can be had in No. 711 with Triplett d.c.
voltmeter having 1000 ohms per volt re-
sistance at $22.50 net. Your jobber can
supply you at the dealer’s net price. Try
this amuzing all-purpose tester one day,
and you'll wonder how you got along
without it

READRITE METER WORKS
97 College Ave.
g Bluffton, thig

Mail This CouponTopay!

ﬁ*f:f-.*..

i

s

Readrite Meter Works,
97 College Avenue,
Bluffton, Ohio.

Gentlemaen:

Please send me information about Read
rte  Ney 710 All-Purpose  Tester, Also
catalog  of other servicing instruments.
Name
Street
Uity State
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s- E- CI
No. 92
Electron Coupled

0SCILLATOR

Dealers—afe ¥ou
looking for Instruments 1o
make your serviclng easier.
quicker and more profitable?
Hero is sonething worth while,
the S.KE.C. No. 92 OSCILLA-
TOR, the third unit u{ A most
dependahle, compact and com-
plete serviclng set for lesting

servlee Men,

radlo recelvers. amglifiers, etr.
Auy one of the 3 unlts (No. 90 1'niversal Tester, No. 01
Analyzer or No, 82 0SCILLATOR) « pe purchas-i sepas

rately or tugefher in a Canying Case with cuble and

adapiers. Professional equipment at low cost. No, 92 is
an electron coupled signal gemerator, T7xd'3”x21%6~. 11D
wlt A.C.  Covers (requencles 80 to léut 1.C. without

use of larmonics,
ceivers inctudlng

adjusts all types of re-
superhets  which employ
v(C. Extremely

Aligns and
long wave”

imermediate frequencies as fow as 95

aceurate.

our new bylletin dexeribes this most useful TEST KIT

(all ihree unhs)

for your copy now
SOUND ENGINEERING CORPORATION

416 N. LEAVITT ST.

and 1s FREE fur the asking. Write

CHICAGO.

for more
mmformation

ILLINOIS

|souno ENGINEERING CORP.. |
| 416 N. Leavitt St.. Chicago, 1l
Please semd me lalest FREE bulietln on SEC I

| Test kit
I Name ...
| Aduress

Bargains in Parts

CLEARANCE SALE

transformers—getmine—mnadels

Vietor power
a2, RE-15,

18-32,
.$

v Irlnr 30 hy.
Audlos 3%
Iadiola power ‘Tra
Riulinla  condenser
Jeflerson A E¢C power tr
Joffecson power trans(.,

11 tubes
Vicor R.F.

to

coils with chokes: ant.

R ot dry elec. cordensers, candind
#omfd. dey elee. condensers, o,
Tungsol tubular dry elec. cotslenser
tentralub M ohing snlume eom rol<.
U &, Radlo power 1 Ilurlmnl
Fre<hman veltage dly

Varjable reslstors, .25 meg. ..
Qneed radio tuhes 507 and 107 off, types 14, 31, 33,
D 4T, 4%, 390 53, BT, R2, RS3L 295 triple twin

\\'e are distrlbutor~ for: Electrad, Ward-Leonard, ¢laro-
stat.  Thobdar~en, Weston,  Weadrite,  Universal  Mikes.
Centralal, Aermox, Tobe, Yasley, 1R, Duyrad, Hlekok
Jostrmments, Supreme,  Staoear replarement power krans-
fotier,  comen~er  blaek,  cone eplacement,  field eoils
atd other nuosifocturers.  Write for prlees. 2000 with
wrder. MO aceplable Include poslage.
MAURICE SCHWARTZ & SON
710:712 BROADWAY SCHENECTADY, N. Y.

—
e ——

UNIVERSAL BATTERY CONVERTERS

Maximum efficlency for amplifier and publie
address work or most any deviee requiring
110 A.C. (except radio receivers) sered
for descriptive Circular. il0 watt-battery
110 Volt Alternating druin v, ot 1. mp

List  $36.00. 1.0
Current from 6 Volt watt « Lattery  dmun

124 it 18 pnaps
List $60.00 (Stanil-
ard Niscounts)
UNIVERSAL MICRO-
PHONE CO.. LTD
= 424 Warren Lane,
Inglewsad, falif., U.S.A.

Storage Batteries
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(1) Operation of Channel No, 1 Onty (for

2G W, A.l°, Output) from 110 V., A.C. Insert
plug 11 in Socket ®1.  (plag 1’2 may be left

inserted in its socket N2 and still only de-
tiver 26 W. andie output [)I"O\ldlll" Sl s in
the OFF position). Plig P2 is removed fromn
socket %2 only when it is not dexired to keep
the second-channel  tubes heated and  plate
voltage flowing.

(2) Operation of Channels Nos, 1 and 2

(for 52 \W. A1, Gutput) from 110 V. A
Insert phugs Pl oamd P2 in their respective
gockots, N1 and 82, This provides lilamnent
and plate ~np|r|\ \u]t.u:m to atl the tbes in
both channels,
150 operation of Channel No, 1 (for 26 W,
S, ontputy from One 6V, Stopage-Linttery-
upm.m-n] Motor-Generator.  Iusert phig 171
in the socket located on the base upon which
the motor-generator is mounted.

1) Upvratinu of Chanoels Nos. 1 and 2
(for W, AL Outputy from Two 60V,
Storag attery-Operated  Moter - Generators,
Iuzert plugs 'L and 1’2 in the sockets of the
two motor-generitor units.

Option of Single- or Dual-Channel
Operation

amplifier output is matched
transformer and two or more loud-
Inasmuel as the ongput of each

cliannel is separately connected to
T2

The
autput
speakers,
amplitier
it owi wudti-tapped outpur transtormeer,
and T4, respoetively, it is possible to ew-
ploy tweo separate and remotely placed banks
of speakers. This arrangement provides for
the operation of a chister or group of speak-
ers i a large auditoriim, while another bank
of sprakers, operating from the second chanp-

by one

nel. may be placed outdoors to take care of
overtlow teetings,

The second-channel selector switel, Sw.1,
eliminates  t(he  necessity  of  disconnecting

speakers, or rearraliging output impedance if
only one group of reprudicers is to be oper-
ated. By snapping this switclh to the OFF
position, the entire sccond chiannel and it
associated bank of speakers are disconnected
from the :adio civenit arithont changing the
output  impedapee relotionship of the first
channel to itx group of reprodueers,  The
52 W, autpnt of the eombined ehannels may
be fed inte one or more reproducers operite
iney  simultancously. by connecting output
transtormers ‘12 amd T4 in parallel,  (Be sure
to “phase”™ the reproducers; the procedure
has been deseribed in past issues of Rabto-
CRAFT.—Technienl Editor)

Input and Output Facilities

It is sngeested that external input match-
ing transformers he employed to avoid hum
being indneed lnto the input eireuit, particu-
lorly when the input matehing trapstormer
15 placed two close to the magnetic dux of
the power transtormer, 1", [t is specitically
reconnnended  that the operator employ the
input  mixer-fader control  hox  desetibed in
the October, TR issue of Ramo-Cuart, The
outpit of eaeh channel is available by means
of two vertieal rows of binding posts, Al
thougly there are actually available nine ont-
put impedances on each putput transformer,
you connect only five of these winding
each pair of outpit posts, reservime the
post i each instanee for o common groand
connection,  The rest of the unused secondary
taps shauld he cavefully taped @ they are pro-
vided for furure requiremsnrs. De sare (o
wround the chassis at input post LP2,

The trememdaus power
amplitier in no manner makes
any nere dditienlr than the
considerably  less powerful
ally. any noviee can operate
sueeessfully—thr controls are
following: «1) a conventional
wain control V1 (2 a fone control V21 oo
the ON-OFF switeh sSw,. 13 (4 the channel-
solector switeh, Sw.2: (3 and the two chane
nel phges, 1 aml

No : al, previons ouaplilier eonstraetion
Kronwledl ix necessary for those readers who
shall « ¢ to constrnet this amplitier o, .all
voinforoution ix eovered in this arti-

The author will he pleased (o answer
correspoaulence in reference to this AL
syxtem which, tncidentally, is available both
in kit form aud completely factory wired.

produced by this
the operatinn
contra! ol any
amplitder—actu-
thix awmplitier
linvited to the
sohutue and

L TR IR H
cle.
al!
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SERVICEMEN
RADIO DEALERS

SEND FOR THIS

FREE
CATALOG!

IT'S CHOCK-FULL

of BARGAINS FOR YOU

Radio Dealers and Servicemen
cant afford to be without this
book. It offers marvelous buys
in Radio Sets, Long and Short
Wave Apparatus.
Repair and Replacement Parts,
Electrical Goods, Sporting
Goods.

Just Off The Press!

Do among the first to have the pick of
Lreat bargains. Mail this counpon now!
RADIO CIRCULAR CO., INC.

225 Varick Street

New York, N. Y, Dept. RC-234
Please send me free of charge and with-
out obligation, your latest cataleg.

Servicemen’s

Nanie

Address

Here’s a Book
every Radio Man
will refer to dozens
of times every day--

RADI0 NOISES

and their cure

o SouRGES

A core
o 1 0
o ‘Fp\iﬂﬂc
oo
B erence ordinances
PO COTS 7

4 Valuable RADIO BOOK!

ERE is one radio book that answers every
conceivable question on interference. It
contains 76 pages, 8Izxll inches, chock full
with wiring diagrams. drawings and photo-
graphs showing where interference orizinates
—how it is distributed. and how to 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,
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List of Parts

One Coast-to-Coast class B power transformer, |
S50-350 V., 225 ma., No, PT 911, PT;

Two Coast-to-Coast ﬂltor chokes, 30 hy,, 45
ma,, 500 ohms, Ch.1, Ch.3;

Two Coast-to-t"cast filter chokes,
ma., 100 ohms, Ch.2, Ch4;

Two Coast-to.Const class B input transform-
ers, No, TIEO11, T1, T3

Two Coast-to-Coast class D ontput
formers, No, T2EN1, T2, T4 ;

Two CRI, potentiometers {(Volume control),
lz-mey,, R22, R23;

20 hy., 130

trans-

Kix Lyneh resistors, 10000 ohms, 1 W, 121,
R4, RO, 1110, R11 and R12;

Two Lynch resistors, 1/10-meg., 1 W., R2,
RO ;

Twa Lynch resistors, 20,000 ohms, 1 W, L5
RG; |

Three Lynch resistors, Y%.meg, 1 W, RT,
18, R19: [

Two Lynch resistors, 1,030 ohms, 1 W,, ks
R15;

Thre Lyneh resistors, 0.4.0hm, o W.. RIS,
R16G, R17;

One Lynch resistor, 3%-meg,, R14; |

Two Lynch resistors, 1000 ohms, 2 W., R20.
R21; ‘

Two Solar electralytic condensers, 5 mf., 5:.'.|
v, 1, C4;

One Solar clectrolytic condenser, 4 mf., 500 |
V. 02

Twa Salar condensers, .05-mf., 400 Vv, €3,
C6; (

One Solar condenser. 02-mf., 7

Two Solar electrolytic
V., CR, C11;

condensers, 10 mf., 75

Three Solar elecirolytie condensers, 3 x 8
mf,, H00 V. ¢, C10, C13
Um- Solar electrolytle condenser, 4 mf, 500 |
. Ch |
(lnf‘ ﬁnl‘n eleetrolytic condenser, § mf.. H00
V., C12;

Twao eahleg and phigs, 2 ft, S-wire:
One Coaxtto-Coast drilled chassis 18 x 10 x
}ins. high |

One assortment of necessary hardware., sock-
rts, switehes, ete, :
One get of RCA tubes, two 37's, two 590's,

four Hil's, one R3,

Service Men! Can You Afford Not

To Sell National

LOOK

FREE EQUIPMENT — Although
stubjeet to withdrawal  without
notice, the items listed helow are
riven free with National Union
tube purchases,  Small deposit,
The alert desler knows  that
cquipment obtained this way has
bothi the gigriatee of the mann-
tactarer and the hacking of Na-
tianal  Unbion, What Jo you
need] 7

Supreme No, 333 Analyvzer
Hirkok Simplex Tube Tester
Service Manuals—Auto Manual
Triplett Oxcillator and
Output Meter
Triplett Tube Tester

PROFIT—The 10%  higher list
price of XNational Union tubes
cnables the service man to make
the highest mangin of profit on
his sales.

National Union Tubes Ave Sold by More Servicemen Than Any Other Make!

SERVICE AiIDS—SALE AIDS

l(:r mote 1han three years, National Unlon hax spes
alize In  service alds sueh as 1cak  Frequeney

1 “harl-, Tubre Lase Conpection Finders, Vollage Divider
e~ ele., ete. These valuable aids availahle at no

wn~| cunnet be duplicated fron any sother single smirer, l

Faery Natbmal Unlon service outlet can testify (o

what 1his has meant to him jn better service work and

mote profit.  National Unicn also provides sales aids, I
such as 'ost Cards. Radle Logs, Displays, etc., el | STREET i ieiieiieteorentitnoseisnisatansonsassas
Investigate oprofit possibilities in amazing-' Ay rne .

new Lederer Ultra Violet Lamp equipment! | | CITY e USTATE el

l National Upnion Radio Corporation of N. Y.
400 Madison Ave., New York, N. Y,

Send me detalls about your offer for:

| xamge

Union Tubes?

ACT!

STANDARD PRICES — National
Union tubes sold everywhere at
full iist price means the service-
man need not fear ill-will of
customers who might otherwise
sce the tubes in '‘cut price”
stores,

QUALITY — Strict adherence to
closer  manufacturing  limits
mitkes  National Union tubes
consistently superior. They are
fully guaranteed, Continued cus-
tomer satisfaction is assured.

OTHERS SAY —«, |, Found
National Union tubes have
stood up with all tests and

requirements as advertised.”

NATIONAL UNION JOBBERS
STOCKS ARE COMPLETE

B

iac

i o st

OPTION AL ACCESSORY
Two Remington 6 V. motor-gencrators to de-
liver 320 V., 110 ma,, each,

o
INFORMATION BUREAU

(Continued from page 484)

(Q) €Can a vaochum tube voltmeter he
used as a universal tange ohmmeter? Ac-
carding to varlous articles in radio magazines
I am lead to Lelieve that it can: is thls cor-
rect?  If so, will dou plense show me how
thix can e accomplished and alse the limits
that thix devlee ean regaeh,

I have read many articles on the V.T. volt-
meter bhut <till do nat understand how it
«an be uxed in radio servicing,

(AL} A vieunm tube voltmeter of the
trpe that rou dexire was deseribod in the
artiele mentioned in answer to the previous
question (Rapro-Crarr, Febraary, 19321, De-
tails showing how it may be used have heen
deseribed in other past issues( Ran1o-Crearr.
May, June, August 1932 and Januvary, 1932,

For a description of a good universal range
olmmeter,  we suggest  that  you consult
RADBIO-CRAFT, July 1932, page 22

® HEAD QUARTERS fo?

PUBLIC ADDRESS FIMPLIFIERS

52 WATT AMPLIFIER

Operates from either 110 Volts A.C, or from a
6 Volt Storage Battery—OR FROM BOTH!
Consuimes 156 Watts! Set of 9 R.C.A.

Tubes Cost Only $8.91
Nowliere in the 1'ylill¢ Address Fleld can you dupiieate the
trememdouns power, snperh qualty, ease of operalion, extreme
conpactness (IX" x 107 x 9%) light welght (51 Ibs.), and
the nnusual versatllity offered by thls Amplifier which may
be used for Nound Truck work as well as for purighle or
permanent Installations to emver the largest Indeor or Quldeor

asseinblages
Grl the facts about this remarkable amplifier
before you purchase your P.A. Equipment.
WRITE TODAY for our UNHEARD OF LOW
PRICES! You will be amazed at the amount you

save by buying Direct from the Manufacturer!

$52 Complelely Wired, Leu Tubel.
Also Available in ]ut Form

COAST-TCOAST-RADIO-CORP. 9
12% K-WEST 17T STREET . NEW YORK.M.Y.

POLICE ULTRA-HIGH-
FREQUENCY SET

Mr, Perey Willoughby, Chieago, TIL
I have just heard about @ new re
ceiver that RCA-Vietor i Introeducing  for
police  radio use on  ultra-high frequencies,
I understatd that thisx ser ix unuswval in its
design, having many novel featnres,  As 1
ant interested in nltrasshort-wiave  reception,
I will nppreciate seeing the cirenit and any
asallable infermation eovering this receiver,
I helieve the model number is AR-G0OG,
(ALY You are quite right, Mr. Willoughby,
in sayimg that this set i an interesting one,
We are printing the cirenit dingram  with
the vahies of many of the parts. on this page
(Fig. 258 for your information, The sef
is designed for automebile use, and is made

(238%)
(1))

extremely rugged-—mechanical simplicity and

RADIO-CRAFT for
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BI RNBACH™
“KEY KLIXIS OUT
Thousands of amateur radio
Sfando”s ftems at the lowest prices are
..2.‘1‘2-‘:'1—'; lns‘ul'l;?l“-lra-cllor r'l"a“r;':‘t;l contained in this .immense l:'REE
-l!'l('l(‘nl. Pure poreelaln, highly book, together with many inter-
f,_,;f,‘:“.',;" Nickel - plated  brass esting articles by people well
p :l"n standard types—also new known in amateur radio circles.
(1 wough models  (plain
L Jaeky with mrc:ln:n l:t GET YQUR COPY NOW
sulating collar for metal- |
anel mounting, Write || | AMERICAN SALES COMPANY
for Bulletin *8°", Wholesale Radlo Distributors
RC-44, W, 18th Street New York N. Y.
BIRNBACH The Oldest “HAM" Supply House ¥R
RADIO CO., INC. Established 1919 &
__. 145 Hudson St., N.Y.C. ' Lare
e ol 1

1934
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Here's Hewe For You.,

— — Write today for your free copy of the pros-
pectus outlining  PRACTICAL MECIHANICS OF
ADIO SERVICE—a  helpful new  ADVANCE
TRAINING sy~ten in 28 lessons by F. 1., wpray-
berry. Far trom heing for beglnners. it hias been
prepared to help acthie servicemen Keelr shreast of
the latest methods, make wmore money, do better
and quicker work—land the best Jobs.

'wmu'_ﬂo WILL MEANTO

YOUR BUSINESS

Every type of servicing 15 covered fully 1n easily
understandahle style. From sct testing with an-
alyzers to the conplex point-to-point method. noth-
ing has heen overlooked. l.essons cover super-het
cireuits. A.V C, puhlic address. aute radho, etc,,
et Tractical melheds of testing condenscrs.
transformers. Ihes.. ele., are detailed—latest de-
velopmenis analyzed—rallo troubles discussed and
their elimination exulalmed. Another sectlon deals
with new tubes, Another desitibes analyzers and
explains how to modernize all types for testing
any circuit.

Hlere in one compact course, you have ALL the
"dope.” You save hours of reading in scallered
sources—you save time and money by being able
to do jobs easter and quicker. Instead of followe
Ing tompetition, make tompetition follow Youl

WRITE FOR DETAILS—KEEP
UP WITH THE TIMES!

F.L. SPRAYBERRY !§22nant St N.W..

Please rush—FREE—complete detalls of PRACTICAL
MECHANICS OF ADIO SERVICE—Your new AD-
VANCED TRAINING system for servicemen.

Give SERVICE

e« o « with a Small Inventory

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

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

2. Yet with SIX controls in the origi-
nal-AD- A -SWITCH - SERIES 477
sets can be serviced.

3. By combining contrels in both
lines any requirement can be met
with minimum stock investinent.

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

6. Clarostat Controls are inseparable
from Quality Service Work.

Clarostat “X* line has over 400 controls to choose (rom
—exact as to electrical overall resistunce. taper. bushing,
shaft length, and will fit into exact space In set.

Clarostat  Ad-A-Switch lne comprises the maximum
utility with minlmum stock Investment. Nerles W (Wirs
Wound) obtajnable from 50 to 50.000 obms. Serles C

(new composilion element) obtalnable from 10,000 to
5.000.000 ohms. [oth lives obtainable In all tapers—
insulated shaft 11" long. Wide use 13 indicated as fol-
lows: W:28 will service 128 sets; C-28 will service 108
sets; W-29, 77 sets; C-59, 66 sets: etc.. ete.

NEW CONTROL
REPLACEMENT GUIDE

o ON REQUEST
CLAROSTAT MFG. CO., INC.

287 North Gth Street. Braoklyn, N. Y.
AD-A-S\WITCH was originated by Clarostat.

e MANUAL
anG SOUND SYUSTEM TREATISC
THE ONLY BOOK AVAILABLE OF IT$ KIND /
A Vital Necessity to Everyone Cone
nected in Any Way With Sound Systems
—Public Address Work—or Amplifiers,

Filled from cover to cover with real
vojeat’’—ho theories that are over your

head—but full of practical  *"dope*—
adequately {llustrated. siinply and rlear:
1y explained. Not only tells you WEY
but shows you HOW to enrrectly in-
stall, test, operate, and maintain P A,

Systems. Wrltlen for eginners. Deal

ers, Servicemen and Sound Englneers.

RADIT-AMF FURLISHIMNG CO
133-H wiaTIT* 8T HLYW YOAK CITH
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high quality performance heing  keynotes in
the design, It covers o band of 20 to 36
megaeyeles (S to 10 meter band).

An examination of the circuit reveals that
it is a super-regenerator—which is ununsual
for a comuercial receiver. ‘Uhe set contains
five tubes: a 7% as K.F. amplifier, a 37 as
detector. a 37 as suppresser-frequency  oseil-
lator. a 37 as first A% and an 8% power
pentode as second A,

Tuning is accomplished by small condens-
ors connecled across only a part of the tun-
ing coils, with semi-adjustable  condensers
across the ontire coil.  1n thix way, the semi-
variable condensers can be lined up for the
desired frequeney band. “This will alse align
the tuning condensers (which work as hand-
sprend tuning contrels)  which can then be
tuned in the car to the exact fregueney of
the transmitter.

A 70,000 ohm resistor in the detector plate
cirenit contrals the regeneration, which per-
mits adjustment of the stability and sensi-
tivity of the receciver.

The method of obtaining “B” power from
the ear storage battery is movel. It will be
noticed that it is a vibrator-type unit, which
ig an unusual method for use on ultra-high
frequencies, where one would expeet to find
the noise level unusually  high  with this
sottree  of  supply. However, the set is
equipped with a series of chokes and hypass
condlensers that effectively prevent the dis-
tarbanees from entering the susceptible parts
of the receiver.

It will he hoticed that the filtering of noise
from the power supply unit has been carried
to the point of isolating the tlaments from
their source of supply with R, chokes,

The receiver nsex a «dynamic reproducer
with a low-resistance field eoil which is actl-
vall directly from the storage battery,

The instructions for adjnsting the recetver
given by RCA-Vietor are as follows:

With the receiver installed In the car. tun-
ing dial set at 30, start in a lecation near
the transmitter, Two  adjustable frimmer
capacitors are accessible throngh holes in the
front of the receiver case: one ar the left of
the noise suppressor is the detector tuning
adjustment  tU5 in the dingram) and  the
other above and to the left of the loudspraker

i< the LIS tuning adjustment (4 io the
dingrann.  The sets as shipped bave these
tritnmers  adjusted for the 345 mezacyel?

Land ; unserew  Gleerease the capaeity ) these
trimmers for higher frequencies amd screw
in tincrease capacity) for lower frequencies.

First adjust 5 by the use of an insulared
serewdriver until the <ignal i= heard clearly.
Kesp the npise suppressor (marked vegeneri-
tion control in the sehematier retarded until
<ignal is fairly weak. Next, procesl with
the ear to a point where the slenal is weak.
Rotate the tuning dial to check the sefring of
50 on the dial. At this point, with the
aerinl still disconnected, it will bhe possible
to sot the antenna stage to approximate reso.
nanee hy adjnsting ¢4 with the =aine screw-
driver.  Correct tnuing will be noted hy an
inerease in sivanl strength,  Next connect the
aorinl and proceed to a point where the sic-
nal is again weak. and make final adjust-
nents of G4, CH and the noise suppressor.

The final setting of the noise suppressor
should he made while completing the align-
ment. at the location where the weakest sis-
mal is reeeived, with the car lghts on. the
car idling and with the volume coutrol near
maximnm. Under these eonditiohs the hoise
supprossor  ghonld he  turned counter-clock.
wike until the signal-to-noise ratio ix a maxi-
mum, In this case the receiver’s usable sen-
sitivity 1x a maximum.  Clockwise votition
of the suppressor may produce a lowder =ig-
nal buat it will hring up the noise still move.
Further counter-clockwise rotation may cause
a weik signal to he cut off, partienlarly when
the battery is wenk., (The dial scitle covers a
hand of approximately two megacyetes from
the 0 position to 1000

The following potentials are
the various tnbes:

supplied to

Tuhe K. to Gind. K. to 8.5, K, to P, Dlate
Type Voltx Volts  Volts Ma,
R.I. 3.3 125 253 HXH
Det. 0 — 10-35 0.5
Sup. I. Osc. 2.5 —_ an 2.8
A.F1 16.0 - 235 6.4
AF2 26.0 230 217 25.0

RADIO-CRAFT
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e of One

or More of These
Popu/ar Short WaveBooks

Hero's money put Tight Into your pocket—here’s a sav-
ing you never gave a thought to. You get absolutely
¥REK any one or more of the regular 25c amil 50c shott
wave books with a year's subscription to SITORT WAVE
CRAFT, the Radio Experimenter’s Magazine. .\ one
year’s subs tiption biings you one fifty rent book of two
twenty-five cent books; @ two-year subscription brings
yuu two fifty cent buoks aml any one twenty-five cent
hook. Decide NOWW what books are Most necessaly to
you—then send us your subscription by return msil
The books will be sent to you lmmediately.

25¢ The Copy

-

——

xa

On All R
Bl

Newsstands i1 o Opver

Over 200 Iilustrations

No. 1 No. 2
50¢ S0c 25¢ 250

THIS popular short-wave magazine Interests the great

No. 3

army of -hams.’" broadeast llsteners, and genersl
radio students whn are Interested in experimental s
well as selenlific angles of ahort wave development and
applicatlon. In each imonthly issue appears the largest
and most cnrrect short.vave station eall 1lst, and lm-
portant con-iruction articles on receivers and transmit-
ters. Including “‘pletarized™ diagrams eastly understood
by anvone, a big feature ‘‘originaled™ hy SHORT WAVE
CRAFT, You'll also find the latest neéws about short-
wave physles. micro- and ultra-short waves and other
spplications of this newest branch of radlo.

Many Short Wave Sets to Build

Many oxcellont short-warp sets with complete construc-
tion details with “picture’* diagrams, are found In erery
ts:ue—these sets vary from simple one- and two-tubs
sets to those of more advanced design. five snd elght

tubes.
Big Silver Trophy FREE!

Recently inaugurated by Mr, Hugo Gernsback, Editor.
was the ‘Short Wave Seout Contest.” To the Bhort-
Wate “fan'’ who has logged and ohtained serification of
the largest numher of short-wave statlons from all over
the world, during one month, wlll be awarded 8 magnifi-
cent silver Short Wave Scout Trophy.

Mail This Coupon Today!

SHORT WAVE CRAFT, Dept. RC-234
96.98 Park Place, New York. N. Y.
Gentlemen: Fnclosed vou wiil find my Temittanco for s
subscription to SHORT WAVE CRAFT for
[ ) One Year @ $2.50 (Canadian and forelun $3.00)
[ ) Two Tears @ $5.00 (Canadian and forelan $6.00)
Send me FREE books which are circled below.
4

1 2 3
NBMO c.cevennosrssrar-sssccss teersstssssessesteccees
ABATOES - s.ci.setecenssssiersntionses sessecssssevsans
City ..oo-vnee J N - L 1L 600000 .

(Rend remittance In check or money order. Reglnter lot.
tor if it contsins cash or unused U. S. Postsge Stamps.)
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SERVICEMEN . ...

I Why be handicapped with an ancient analyzer when In
two hours you can ensily medernize it with one of these
kits and a pair of composite sockets| Directions and
diagrams included with all outfits

Here is the professional model.
Used on the latest Weston-Jewell,
Hickok, Supreme, ete, festers.
If you want the hest get this kit,
Has the famous Na-Ald Latchs

'k with thumb release.
Il 80TWL.A New smali 7-prong
. | Lateh-Lock Analyzer I'lug List
I with Twln C.a, Hawdle, $3.50
9TIDSA TA 10 4 - prong
Lateh Adapler . . 125
{ BIODNA TA to i's
orseia | Lateh Adapter . 1.2
| HDEA TA to
Lateh Adapter .25
ThEA T 0
Lalch Adamter ........ 1.25
976088 90TWLA KIT Complete as
-l Shouwn L ...iivuienianas $8.50

Here is the set for those who
want the lowest possible eost.
Does not hare means for lncking
the adapters to the plug but Is
serviceable In  every way, the
wired adapters having the neres-
sary small  base  for  fittng
shielded corkets. €. G. stud
supplied.
9ITE T-prong Plain-Type List
Analyzer Plug .....,. .. $ .40
974W T to 4-preng Wired
Adapter ......o.... ...
975W 7 to 5-prong Wired
Adapter .....i.iili..,
$T6W T 1o G-prong Wired

alter ...,
97TWA 7 to A - prong
Adapter ........ ©oaoaan
997 KIT Complete ag
| shown ................

8-Wire Brafd-Covered Analvzer Cable
434 4-5-6 Contact Compusite Socket,
477 7-7 Contact Cumposite Socket. .
- b2 ead 40000000002
1t’s here at  last!—The =
“Make - Your - Qwn = -y
Adapter Kt Al the |
party for making any re- |
wulred adapter, Including
wll terg tyties of amKet
top-sections and  small
slzed base-gectiond cowa
plete with jsr two dozen
assorted extenslon, golder-

Ing, connection. phone-
tip and control-grid ter-
minals, connectors.

and  lead _ wires 900
““Make - Your - o
Adapter

Kit complete.
st L i 2.50
Lought separately each 4,
5, 6. 7 and steall [ top
or base sedtlim EHals st
25c ewh

List $8 L 950X YLA
Chocks over 120 new tubes
including small 7°s In your
present tube checker, 1

950TR List 80

0 to 30
checker las mo fll. toliage | Theeks ALL 1
switeh, adapter 854861, :";I: I‘;:‘"‘f"l‘fw m(’*‘lf:('kle,l:
an . o)
st £1.25 §s also requlred eocket with 2'3 volts.
Servicemen's discount| Has filament| voltige
35%: on orders listing at]| gelecior switeh and in-
;ln or more, 40°. ternal tran-former.

HERE'S THE DATA YOU WANT

Send 1wo Je stamps for new 16 page Booklet showlng
illustrated tube socket conmections of 268 difterent
tubes. data and diagrams on rewiring any obsolets
set analyzer or tube checker and information on using
the new tubes In place of old types. Includes cataing
pages on all kinds of «ockets, speaker plugs. conneclors,
wound and unwound coll forms, coil winding data. S-W
receiver references, ele.

ALDEN PRODUCTS CO.
[NAz10)

it A,
el Meters
No. 1167 Free Point Set Analyzer

Our Net Price $25, less 2¢%.
Discount for Cash

We carry the complete line.
write for descriptive bulletin

Call or

o

43D VESEY STREET New York, N. ¥.

RADIO-CRAFT for
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WLW ON THE AIR
WITH 500 KW.

(Continned from paye 457)

Crosley’s “5 Year Plan”

In comenting on the wew station, Juseph
Ao Chamobers) techaieal supervisor of 1he sta-
than.

CPhe Crosley Radio Corporation has always

=il

pioneerd i rdio hroadessting @ irs WLW
laving been the fivst station in ench suceees-
sive ine in power and the dirst 1o put

niimy hew jdeax into pradctice,
“We have heen working toward this world's
AU ARSI wWatt transmitrer for the parst

sveirs amd our own technienl stafls warked
i vemplete plins for suell g unit, even
thowgh mauy people told us it eould nat be
done. Abont o year amo we subiilted  onr
plans and predictions 1o the Feleal  Radio
Comission, Phey becaime very mueh inter-
estdd gl decided to allow us (o constrie
such o transmitter,

Then came s of meetings with
many of the conntr best radin engineers,
Ninee it was an experimental transmitter of
entirely new desi it rapidly develuped intoe
anengineers’ pienice It was decided to ine

carporiate as many new and radieal jfdegs gs
possible aud for this reason it was pecessary
to design nuny new pleces of cquipment, 1
am sure it is gning to be the last word in
Aotransmitter design amd will ineorpn-
Ly feirtures never hefore attenpted,

My, the new  equipment i< an KUK,
amplitier eapable of 2000000 W, (2 e
witisi peak ontpnt s oan ALK amplitier  of

sufieient size to modnkige (he 217, amplitiey :

anil the necessiary power supply amd comrol
cireuis,
The R.F. Amplifier
“The RF. amplitier contiins  twelve type

RGZ0 1M kw, tubes,  These are qlivided into
three units of four tubes cach, in each of
which the tnhes arve operared in parallel pusit.

push combinations, Each unit has its own
srid-tank and plate-tank cirenits, This ar
rangement. along with aousual  mechaniceal
deslen, results in a  very  stable amplitier,
Each wunit ix individually nentealized.  with
the tnbes operating as elass € amplitiers,
The final AF. stage or modulator cantains

eight 100 kw. tubes.  These gre divided ingo
two nnits of four thbes cach, Ihey are also

operated in parallel  posh-pnsh ax = It
amplitiers,  The ontjnue AR, fransforier jx
divided inta two sections ! there is ohe soe-
tion for each of the modulator mits.  The

secomdaries of the two sedtions are cotmectod
in series and the autpat modulates the plate
voltagze of the tinnl L, awplitier.  Lirect
current  is blocked ont of  the modnlation
transformer sccondaries and a 500 mf, andio
conpling  condenser used,  This ampliter
is enpable of delivering over 400 kw., of un-
distorted power output.

1=

The Power Supply

“Fllament and bias power
mMotor-generittors ; N, at V.. for
the ftilaments, is delivered by three 1.5 A,
Eenerators conmected in pavallel. They are
driven by thpee hp. 22500V, motors,
These motar-gencrators ean e controlled in-
dividually or as a nnit.
contrellet ax a nrit from the console on the
tratsmitter floor. and a single control adjusts
the valtaze from all three generators,  Natut-
ally, the eenerators are of special design to
bhave minimnm  ripple and  other
charpeteristies,

The main plate supply reetitier will deliver
100 A, at 12000 V. CThis s the normal
Voltage applied to all the tubes, At 10 per
cent modulation, the peak voluige applled to
the TLP. - will he 24000 V. A three-
phase full-wave rectifier cireuit = used, em-
ploying 6 special, type {700 hot-eathode mer-
cury-vapor reectifier tuhes,

A system of  ofl-immersed  gswitehes  con-
trolled from thie control console on the trans-
mitter floor permits the rectitior teansformer
priniries to be conneeted either in Delta or
Y formation,  Thls permits twa  voltages,
namely 000 and 12000 ¥, ax normal oper-
ating voltages,  Automatie step starting 13
also afforded whereby the voltage is applied
gradually,

)
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a
' Tests

EVELOPED by some of the industry's

outstanding engineers, the new Trip-
lett No. 1107 instrument is arousing wide-
spread interest. While simply designed and
easily aperated, its extreme accuracy and
completeness satisfy the most exacting re-
quirements of the professional service man,

| With this new instrument, you can quickly

and accurately measure voltages. current,
resistances and continuities without removy-
ing the chassis from the cabinet , . . using
the cable and plug to make the connections
between the set socket and the tester.

The 1167 wmit incorporates a direct-reading
Ohmineter, Output Meter, AC-DC Volt-
meter and a Milliameter. Al readings are
controlled by a sclector switch. The single
meter has 1000 ohms per volt resistance.
Vialtage readings range from 0 to 750—
Milliampere readings {rom 0 1o 150—Ohm-
meter readings from 0 to 3,000,000.

Four sockets take care of all tubes now
in use. These sockets can be easily and
econonically  replaced whenever other
sockets with added connections are required.

[Tt is no longer necessary to carry additional

is supplicd by |

desirable |

|

|

cables, plus, etc,

YOUR JOBBER CAN SUPPLY YOU

« « . at the dealer’s net price of $25.00

Normally, they are | The TR[PLETT ELECTRICAL

INSTRUMENT COMPANY

35 Main Street Bluffton, Ohijo

MAIL TODAY FOR DETAILS

THE TRIPLETT ELECTRICAL |
INSTRUMENT CO., 35 Main St., Bluffton, Ohlo. |

|
' |
| Gentlemen :
Send me catalog on Triplett  Instrument |
: Noo 1167, and your complete line of rudio I
servicing instruments. |
: NaMe e baen-ronoacco :
: Street Adidress g |
I City State.... ... 0000 I
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Just Hear Those “Foreigners” Roll in
on the 1934 POSTAL “All-Wave”

INTERNATIONAL

The INTERNATIONAL “All-Wave™ 9.Tube

Superheterodyne Receiver.

by
whisi he has

Here™s the <hort-wave recelver made famous
Cuptain Waraee Lo Iall—is 1he set on
paelbsd o tipse lard 1o gel forelzn statlons, the
Teanlspraker, withy clarily and plenty of sulume, It
the sot tha evory DX fan slild ase 1n tuning foreign
browleasts Lo ke thisa il like laesle) it s the

sel v inbsl test in sunr bame te @ngoy 1he dliterence
Letaeen 3usl a regulur short-wave ser amd the [PPostal
AW e INTERNATIONAL

IT'S THE NEW SHORT WAVE SENSATION

This cuslom-hiillt, professlonal, all-wave recelver 1s
for amaleurs, shori-wave fans or professlonal DXers
tt employs a tuned R F, preselector, with new iriple
traw calls and Insrantancous 180 degrees band spread
I alsy festares = 19W luat oecllialor,  eleclton
eonpled oselllaor phens Jwk 3 watt oulput. amld an-
tenna trimraer. Nu extraneous hannonics or drifts

The INTERNATIONAL 1s sold direert from our
lalisratary willi & siney back guarantee. for those
|.|o Wanl an Instriient of preeisd 1 amality and

w leta prlee for a m-nulne peofesstonal rustom-

ulll resplver.  wy for schenmatle diagram

ar.d jireylar thar Illmlrules aml lesrritiss the TMOSTAL

I.\'TEI(‘.\'.\T](I.\‘.\L and the special offer to Radio-

Craft Readers.

POSTAL RADIO ./ vsii ¥ %
New York, N. Y.

STEWART-WARNER

FACTORY CO-OPERATION

FOR SERVICE MEN

Service meetings will be held all over the
country by special factory radio field engi-
neers, Complete diagram rtalk on new as
well as old Seewart-Warner circuits will show
you the easy way to service Stewart Warner
radio sets, Service manuals on all new Home
and Auto Sets will be given free.

For time and plece of meeting, write
Service Department
STEWART-WARNER CORP.
1826 Diversey Parkway

PRACTICAL
RADIO ENGINEERING

An opportunity for RADIO
MEN to enlarge their scope
of training.

Chicago

Whether elementary radio
principles or advanced sub-
jects, sound applications or
ractical radin  engineering, RCA
nstitutes is preparel to give you
the instruction you need.
RESIDENT SCHOOLS NEW YORK AND CHICAGO
with modern slandard euuipment
EXTENSION COURSES FOR HOME sTUDY
under convenient *'no obligatlon” plan.
Illustrated Catalog on Request

RCA INSTITUTES, INC.
Dept. RT.2

75 Varick Street, New York
1154 Merchandise Mart, Chicago

R T BLPR N

CATALOG

QALORE FOR

I::-El.LEFI: - J[FII;'IFFHFH — AMATELURS

mportant News for Radio Men;
HANDY 128 Pages of Im

Information Regularly $1.00

SERVICE
MANUAL

“Probably the ontstanding feature of the
entire installation is that high-level modula-
tion is used and that class 3 A F amplitiers
deliver the required audio power,

“I'his has varions advantages particularly
in that it permits more cconomical use of
power,  AlL LI stages are operated in cliss
¢oowhich as you know s the most stable
and etlicient LI, amplitier,

Class B A.F, Amplifier

“The A, ampliliers,
amotnnts of power. are operated in class 15,
which ix the most etficient AR .nnplmm
Fortunately. the 1o kw, abe is exeellent a:
clitss mdio amplitier ol high <|u.|1n_\'
. amplilication obtained,  The largese
singie problem was the desigu ol consir
tion of  the dvenendous A, transtormers
used as madnlation transrormers,

|nul.h-|u\ resilted

consuming  Inrge

i

CNeme interesting from
this high-power elass I amplifieation,

i adrawn by th nl.lullll.lll!l\ in at =yxl-
Libie frequencies ;. in other words, very low
power between words and high power at peaks

“uohs”

nf modnlation,  Thix means that in order
that the voltage may remain constant under
the highly  voriable load, the entive power |
SuUpply systeny purst have very low reaceance,
A Zuo mf, tilter cobdenser is ns=l in the main
rectitier  tilter.  The  reetiticr  transformers
are  speciil. having  low  reactance  values,

Spectal lines to our transmitter iave been in
stalled to meel one load conditions,
“In view of {he fact that all
equipment is of the low-renctanee
Feactanee  cannot  be counte npon for any
protection in cige of short-clrenits or reetd
tior-tube fhashbacks.  Almost unlinited power
l\\'nuld be fedd inte any fault.  To sapply the
necessaty  protection umder these  conditions
and also to meet varions other control re-
quirements,  n special,  high-speed  cirenit
Dreaker was  develaped ax vectifier prinaeey
control,  Thiz breaker ted at 100,000

the power
ey, this

i

thme  from  the energizing of the trip  coil
{until the are ix extinguizhed is only 1/12-

second, 1t closes just ax fast and the trans-
mitter control cirentt= are =o areanged that
nnder  eertain comditions  this breaker may
open three  times ameder short-circuit  eondi-
tions in less than a second,

Introducing the “Concentric” Trans-
mission Line
“The output of the L1 amplitier ix trans.
mittedd to the anlenun proper hy o ‘coneen-
tric' type of transmission line.  This type of
tran=mission line lhas not before heen usel

| for DBroadeasting amd its use. particularly at
S0 kw,, involved gnite a few problems. The
transmission line  was  designed  after the

tower b been completed amd measnred, amd
witx (lesigned to matel the tower hinpedanee
without the necessity of auy coupling system
whatsoever,  This cllminated quite o bit of
cguipment with corvesponding losses and har-
monie radiation. ‘The particalar advantage of
the coneentrie type transmiszioun line Is the
reduection of harmonte vadiation, whileh vepre-
seuts quite a problem with 30n000 W, power.

A 136 Ton “Tower-Antenna”

“The tower itself is quite an engineering
accomplishment, [t stamds K360 ft, above the
surface of the gronmd and itz foundation ¢x-
tends 70 1, beneath the ground,  After work
had been started on the foundiation, it was
found that hesinning at o £t and  going
down. the =ail wax =oft blue clay. It was
necessary for ns to change the desivn of the
foundation ;imd we drove 24 wod piles as
the main hearing.

“The steel jtself weighs 136 tons.  This
weicht, combined with the dowupmtll of the
elzht guy wires makes total load on the
buize insnlator of abeut 450 ons, The Lase
insnlator is made np of two apparently fragile
percelaln cones contiocted ju the middle
that swaying of the tower will not put any
twisting forees in the porcelain,  As long as
most of the logd is direct compression this
insnlator will <tand up to about 1.504) tons,

“This in<ulator and the gny wire insnla-
fors were pecessary to insulate the tower
from gronnd, The reason for this is that (e
tower dtsell 15 used as the antenna,
s actually vivdiate from the tower
ClapteeciarT. Novewber 1031
Fifty-~ix insulitors were used in

il
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SURPLUS RADIO
PRODUCTS

ORDER DIRECT FROM THIS ADVERTISE-
MENT—WE DO NOT ISSUE ANY CATALOG

WE HAVE ON HAND

197 JENSEN

Avuditorium Speakers

CONE SIZE 13Y, INCHES

'MODEL D-7 D. C.Dynamc

Lmwer |

LIST PRICE $45.00
NET TO YOU

59.95

Especially Suited for THEATRE,
PUBLIC ADDRESS, OUTDOOR ANNOUNCING

Handling Amplifiers Delivering
20 Watts 2500 Ohm field

Push-Pull 24T Output Transformer
Shipping Weight 20 Ibs,

WE HAVE ON HAND
95 Westinghouse

POWEY Gene l‘HTﬂl‘

MANUFACTURED
FOR U. 8.
GOVERNMENT

$75.00 VALUE

Manufartured by Westlnghouse for the T7.

8. Signal
Corps, the stumiy construction of thls Instrument recom-
wends it 1y the Techniclan,

Built-in commutator takes off the generated D.C.
Three leads cxtend through the casing to permit a
114 V. flashlight-type battery to be switched into
cirenit for starting, anil te control the A,C. output
of the generator. Rotated at its normal speed of
1.300 mpam., the outpnt is 200 W., at 115 to
125 V. (on open circuit), 900 cycles.

The rotor turns in Dlall bearings. Shaft length
(driving end), 2 ins; diameter 9/16-in.; the end
is threaded for a distanee of  Fein. Case dimen-
sfons exclisive of the shaft, 4% x 6% in. in
diameter,  Unaranteed new and perfect. Worth
$75.00, but while they last, unl_v 24,65, plue
shipping charges.  Shipping weight 13 Ibs,

REMIT BY CHECK OR MONEY ORDER FOR
FULL AMOUNT OF EACH ITEM--SHIPPED
EXPRESS COLLECT, NO C. O. D. ORDER
ACCEPTED—MONEY REFUNDED IF NOT
SATISIFIED. .

, RC-231
wellworth Trading Company

11l West Lake Street. Chlcago. 111,
Enclosed vou wilt find v remittaoce of $.oi000000., for
whichi please <end we by Kxpr oltect
( ) Jensen 13" Auditorium Speaker, $9.95 each
{ ) Power Generator, $4.95 each
Name ...
Address -
Cit¥enen oo State.
for FEBRUARY, '934
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fguy wires to insulate the tower from ground
and to break up the guy wires so that they
could not distort the pattern, AN cight guy
wires fasten to the tewer near the center at
which peint the tower is 33 ft. neross,

“IBy actual measurement the wuse of this
antenna with the previous 50 kw, transmitter
resitlted inan average improvement of 40 per
cent inosignal stremgth and  in most  eases
eltiminated distortion”  fading as  well as
moving the primary fading zone ot abont 50
per cent,

Summary of Features

“To summarize some of
features of t(he teansmitter
out:

(1) The nornmal earrier delivered to the an
tenna i O0-megawatt (300000 watts,

2y 100 per eent moduliation of this 0.5.
megawatt is obtained,

3 This means that 2 wmezawatts of power
is radiated a1 peaks of modulation,

the out=<ianding
I want 1o poeint

(4) An avirage of 1800 kva. of power is
requrired.

{31 The frequency characteristic of the on-
tire transmitter is flat (within 2 dh. from
S0 to 10,000 cyeles,

(6) The total AF, harmonics do not ex-
ceed 10 per cont up to 95 per cent modula-
tion.

(7} The R.F. harmonie radiation is so low
that at any point the harmonies will not bhe

greater than 1/100 of one per ecent of the
fundamental,

(8) Rectifier filaments which  reqguire 30
minutes to heat np are turned on by a time

clock ;o spare tubes are kept hot at alt times.

(9 ‘The starting control system will start
the entire transmitter automaticatly in Proper
sequence and with proper time delays, if de.
sieed : ar individual control of any part of
the sequence may he obtained by switehes on
the contrel console,

(1t In ease of momentary failures soch as
arc-overs or tubwe flash which can e eleared
by removal of power, the transmirter is auto-
matieally re-started In abont 1/5-eeoml,

(11 In eases of failure requiring attention
the unit ecomtaining the failure is auromatic-
ally disolated and the transmittor autenuitie-
ally re-started in about one second and con-
tinunes operating at slightly  reduced power,
Al dangerons voltages are removed from the
isolated unit allowing engineers to got i and
make repaivs, and the unit ean then he auto-
matically  reconnected in a  fraction of a
second.

(12) There are aver 50 tans of A.F. trans-
formers in the transmitter. The madulation
transformers  themsclves welgh alwost fifty
tons and contain T4on gallons of oil,  Of
course, they ar- by far the largest in the
world,

€15) A 550 mf. AL
used in the modulator.

(14 A 260 mf. filter condenser is used in
the main plate supply,

(15) Adr at the rate of 22500 cubic 1. per
minnte is eirenlated for cooling varions parts
of the transmitter,

{16) For tube cooling, 300 gallons of dis-
tHled water and 700 gallons nf l'llv witer arve
eirculated cach aninute, A TS5 x 75 Tt spray

coupling condenser ix

pond ix nsed for cooling the city water so
that it may he ased over, This. in turn,

sl for canling the distilled w
of a heat exchanger,  On a hot sunnaer day
The mnkuup witer required to make up  for
eviporation alone is 28000 sallons a day.

(17) Classe I3 AN, amplitication eapable of
delivering over 300 kw, of A, power s used
for high-level modulation,

(180 A special coneentrie type transmission
line is used to trapsmit fthe (L1 power from
the transmitter to the antepni.

(1 A 0GSwave vertien] radiator, 830 tr,
high is used as an antenna,

What Will Happen When Super-Power
WLW Goes on the Air?

“As g0 the vesthis of the ©5-q
trensmitter we o n make the
divtinns haged on onr previongs

SConsidering power ineregse
naring for the mement 1he in

sawatt
pre

n”ll\\.lln..
stndices,

ddone afd joge
Vaed] aotticiency

’l'hu two Loud-

in
plied -uh the PG
©2-B equipment.

22in.x 156 l—l|n x Il 1-8in. (closed)

Ik Case (upen ) eont-lnlnu Two
c'"'l'.'oudmd'm and Cables

PG -62- B Amplxﬂer
Carrying Cags, opened.

RCA VICTOR Co Inc.

Velocity
Microphane
and Stand

RCA VICTOR

Portable Public

Address System
Type PG-62-B

Type PG-62-B complete portable public
address system, including the famous
Velocity Microphone, a high grade Class
B 20 wact amplifier and two modern
dynamic loudspeakers with extension
cords—all self-contained in two carrying
cases. Operates on 110 volts AC,and is
designed toreenforce speech and music.
Provision for electrical phonograph in-
put. Type PG-63 is a less expensive model,
employing one loudspeaker and carbon
type microphone, and is self-containcd
in one carrying case.
Write for descriptive folders

Portable electric phonograph units of

single and double turn-table types avail-
able for cither of the above equipments.

CAMDEN, NEW JERSEY
“RADIO HEADQUARTERS”

e )
- e
W
MULTI-TAP"
UNIVERSAL POWER
TRANSFORMER
(Patent Applied Forl
Renews original performance in case of transformer trouble in
s 149 models. makes of high powered radios, other than the

ELECTRICAL
CHARACTERISTICS Mo

1381

OF FIFTH UNIT

_\__

GENERAL TRANSFORMER CORP..

Seml me without charge General Bulletin No.
Multi-tap Unlsersal power unlts.

NAae senverriieriann Ciereerenis 00066A00060600666

strevh

MILES SOCKET MIKE

(Pat, I'end, Developed hy MILES)

A microphone which plugs inte the tight
socket and which reproduces speech_and music
i your own radio from any plate in building
without wires. Clear, pcwerful. instantaneous
reception at your disposal-—anytime, anywhere,
Details on request.

MILES SOCKET MIKE CO.
Dept. RC

1377 modtls which can be handled by the 4 MULTIL.TAP
power units in the Service Engineers Emergency Stock.
these 5 units you can give immediate service on over 957 of
radio power unit troubles.

1.3V

COUPON TODAY

504 S Throop St.,

of the vertical rudiator whi has  already 244 WEST 23¢d ST. NEW YORK, N. Y.
bheent realized on the 500 kw, WLW transmit- We repair any make microphone—

ter, the slgnal <teenzith of 500 kw, WEW wili quick delivery.

bes DY times as sivong as previousty, Theres
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W

With

FREE for the Asking!

fieneral Rulletin No. 3 1lsting 1528
mindels of rallos in which one of the
3 Multi-tap universals can be used
for replacing power (ransfofmer in
trouble to  restore original perform-

ance.  Bulletln shows electrital char-
.ul( Plstles, mounting dimensions, price,

T30 Amp.

of each unit, for L V.. 80 cy.,
220 Y. and 110 V., 25-10 e,

IR

L2
15 n \r A . B0 ey,

Chlcluo.
o
S and address of nearest distributor where I can gee ]

Complete Kit of Parts
to Build the 5 Meter

TRANSCEIVER

This low price is for parts used in
the construction of the §
“Transceiver” only. Mi- 1595
crophones, Phones, Tubes, Batteries
and Battery Box can be furnished
at correspondingly low prices.

BLAN, The Radio Man, Inc.
177C Greenwich St. New York, N. Y.
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fore, swherever WLW has been weli received,
the inereise of 3 times will not be ien-
Jarly noticeable asx there will be no referenes
Jevel amid the receciver volume contrel  will
heed to be reduced only stightly, Toewever.

where the WLW signalt v comparalile to
noixe or static devels, the inervase will

mit salisfaciory  voception in spite  of 1he
noises.  Mihongh the signal strength at any
siven point s oonly dner o per cent.
the area covered by a sig lown (o any
predetermined value will b increased  Toon

per cent. with a corresponding inercase jnoonr
ptential andience,

=Ap, Crosley has continmmlly enideavored to
provide radin prog particulariy te the
great number of peaple in small towns and
roval communitios which e not have s highe
quality broadeast statisn close to them, With
this in mind, we plan all of ane efforts fowanl
<orving the geatest mmmber of  people and
particnlarly  those not served by local  sta-
tions.,  In other wors, e are pacing o defic
wate value on enr seeaidary cocevage,  Very
fow stations are doing this and this fact is
onr  Justitication for the inereased power
which we are now 1rying to gel,

“P'o those wha may he alarmed about local
Branketing may 1 point ont that the inercased
sigrna er e previons vilue s the e s
a when we went to St Kw. fran 5
was copsiderable alarm at that
thine the blanketing  amd as cveryone
found, it w not g all serions, o the
meantime, receiver selectivity s leen wratly
flproved and e eapeet cecie fewer ctrpet prleioe
when we from ot kKw. to G000 kw. than
when we went from 5 kw, to &6 k. Another
point to mention is that the nal steength
over most of Cineinnati with S00 kw. will be
in general less than the slonal steeigth of
WIKIC now loeated in Walnnt Hills ! This.
ot course. is due to the diffevence in distanee,

(The

over

oo

tendency toward higher and higher
power in eroadeasting ransmilters is clearly
shown by thls new WELW— we wouder how
high the power will e incrveased before the
apex is reached ¥ — lxxoeiate Editur)

Another Big

RADIO SHORT-CUTS

(Continued fram page 488

the stator and rotor plites in the same rela-
tive horizontal and vertical positions, when
mounting,

This -

ine midget  (trimmer)  condenser,
¢ Mg, AL ean be monnted on fhe side of the
big  qeanged)  tnning condenser, or directly
hehind the panel, Use a very sinall gradn.
ared dial tor, even a small knob with pointer
arrow will answer the parposer.

Uxing a good oxcillator, r
and dercctor at 1.
ing the trimmer < 1 that the ones
that were originally built-in at the factory).

.

tien the

is,

IMPROVING THE "OLD"
RADIOLAMP
F. T. Olivera

N yourr May, 1Y <ne of RaDLo-UnaFT you
ave shown the consteruetion of the so-
calbed Radivlamp,”™ the design of which surely
is novel,

However, by conpecting an X1500T sawiteh
in place of the set switeh, as shown i Pig. 4,
the switeh in the lamp socket may he used as
the master switeh both for the radio and
lamp,  Phis permits the lamp to be used
nione when desired.

Donald Slattery
HAVE a cirenit 1 Fige, S0 for an AP, osell-
lator that gives o sine wave ontpnt, 1t s
I(‘I‘II for use on hwid in determining
ion  constant, inductanees, capacities,

ex
iﬂ
ele,

Bt 1= an excellent use for old mudio trans-
formers.  The noorer the transformer, the
better the results, DBy using high-grade trans.
formers 1 have succeeded in producing waves
ax <low as one evelp overy two seconds,  The
onlpnt j= fairly krge,

%

BOOK REVIEW

AIRCRAFT RADIO. by Myron F. Eddy,
Published by The Ronald Press Co,
New York, N. Y. First edition, 6 X 8%
ins., 284 pages, 68 illustrations, cloth
covers, I'rice, $4.50.

Fhix §x the tirst book on this sabject
we hiave had the pleasure of readi it
excellent volnme, well prepared and covering
the subject ina complete amd concise manner,

L wnt Peldy, the auther of the book,

spent years teaching radio in the baval

ion  gronmd and  Jater at ocot-
wercial aviation =

The volime s a very asefnl in-

troduction to the fundmnentals ricity,
fnchuling the elenpntary prineiphes TR RN
electrons § eurrents ;. eirenits and camdne
“Phe vaeumn Tube opd its use inoradio o

ing and  transmitting  cireuits isoexp
fully and simpiy,
Following this ix o detailed deseviption of

varions types of radio telgraph and telephone
Pransmitters tsed for aiveraft work,  Radio
roveivers and their associated equipment are
wiven plenty  of consideration, heth in the
Jenu-wave and shoet-wave aspects,

(ne of the most promising  functions
radio in aviation is the part it pl i
ition: that ix. the use of
Fadio markers, auwral ol visnal ovange beas
cons, the deviometer nml other similar in-
stenments,  Lientemuant 120d deseription of
these nnits aad  heir appiic shows a
clenr  and  comprehensive atding  of
their design, puepese and application,

Anyone who hax Installed raddio sers in
antomabiles s o vagne inkling of the Jdiffi-
enltios normnlly  eneountered in snecesstolly
installing vadio equipment in aieplanes, Chap-
ter 8 i this book explains thy dittivualtios
and alse jneln a detaibad deseription of the
methods of overcoming theni,

The tinal chapters of the ook cover the
goveriment regnlations pertaining to aireraft
radio mud a ry of terms and symbols
nsed in radio work,

nf
‘i
o lwacons,

wloss,

Boor;w_ln Radi; c ..

PUBLIC ADDRESS INSTALLATION
It's a Money-Making Field

Here is a new edition to the RADIO.-CRAFT Library Series—it's a book which shows

PUBLIC ADDRESS
INSTALLATION
AND SERVICE

Modern Methods of
Servicing and Installing

Public Address Equipment

by J T. Bernsley

%I e

P

PUBLISHED By
CK PUBLICA

GERNSBA TIoA
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PUBLIC ADDRESS AMPLIFIERS—
Stanilard In<tallation- - 112 watt ampllitier.

amplitier
aml 6 ovol)
2 stage. 3 staged.

Thi: he lu

Librars

ook may
Reries-

Gentlemen: Enclased you wlll find 50 eevts,

Nalie
Address .....

City
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radioc men how to really make extra money in a fast-growing field, allied to radio.
public address work unlimited opportunities arise—it’s i
Know the facts about public address equipment and get your share of business.
of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley—it covers
modern methods of servicing and installing public address equipment.

A BRIEF SUMMARY OF THE CONTENTS

L eomhination with other hooks In the RADIO-CRAFT
e page S for complete details of the other hooks.

GERNSBACK PUBLICATIONS, Inc.

In
practically a rejuvenation in radio.
Get a copy

AUDIO AMPLIFIER FUNDAMENTALS— INSTALLATION INSTRUCTION—
tnteaiantlon; Hisvoassing on Bpes of amplitieation Anolvzing | I Best ethoils for in-
1rans~fupmer coupling. resl-tance conpliog, - stalling—i outdnor; Metiwds far minimia-
pedance couplle, posh-pull and - miseellameous g ing et e aadio oseillution present  afler
New Terms amd Thears —Class A amplificatlon, In~talling; ker Installation 1hore Iype, bafs
Class 1B oaoonplitication, Veltage wplilier] Powse fle 1vper; Geneeal bnatenctlons and s,
litteatlnn s Pee-amplitier, Carbon mberophone
lenset mleraphone, Ribbun ov seim ACOUSTICS—
plone: Power Supply  Renuirement. Hie t ~ursex il analyze an amlburium for
A. Far Clas: B reserberation thime -whh Termali aml correct

method for treatinent s churt with aborption co-
efficients of standard treating materlal

10 watt amplitler, plitier.
ampllfier, o vi SERVICING—FORMULAS—
500 wall 5 IMower  Suppy Speakers:

deslires:

{earbon, condenser, eiblbon or seloc-
decibel, meaning amil nse. tal-
udio galn, distortlon in ampll-

64 PAGES — 6 x 9 INCHES — OVER 50 ILLUSTRATIONS

Ig..

96-98 Park Place, New York, N. Y.

GERNSBACK PUBLICATIONS. Inc,. 96-98 Park Place, New York. N. Y.
~ramps,
me postage prepaid. One 'opy of the new Bk, PUBLEC

cherks or money onler areented, for which el
ADDRESS INSTALLATION AND SERVICING.
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L

AIRPLANE RECEIVER AND
5 METER TRANSCEIVER

(Continued from page 197)

wired as shown In Fig. 21, Note that the
socket member of the separable connector is
counceted to the battery econtainer, Thus, it
is impossible 10 short-civeuit the live termi-
mals  while bhandling  the container gt any
stigze of the transfer, e hattery container
was conveniently located in the pilot's com-
partment, while the remginder of the equip-
ment. as jllustrated, was loeated in the herth
or rear compartiment,

The rear of the sub-panel is supported hy
a_bracket to prevent the tuning control from
bindiug,

Initial tests of the apparatis indicated that
the rigid mounting of the transceiver resulted
in AF. modnlation at certain motor speeds
which tended to brenk up the voice frequen.
cies.  The live-rubber mounting eventually
seleeted to overcome this condition Wils SOome-
what of an improvement over the arrange-
ment shown in g, BB, The live-rubber strip
was folded over a short piece of wood to
form an inverted U, A second piece of wood
was placed as a cleat across the live rubber
and serewed to the woodwork of the airplane ;
the first plece of wood prevented the live
rubber pulling eut of position, The other end
of the length of live rubber was terminated by
a clamp which bit Into the rubber and held
the two ends of the U: a second cleat at this
end of the length of rubber held the rubber
in a stretched position. Two of these vertical
lengths were used @ it was then only necessary
to dritl through these vertleal strips amd bolt
the transceiver to the live-rubber strips.

(Microphone springs proved quite suitable
for mounting the transceiver in the refueling
airplane.)

The range of this transceiver has not yet
been  determined ; however, this type of in-
strument iz capable of covering quite a dis-
tance, depending upon individuat conditions ;
preliminary tests resulted in goud telephone
conversation over a distance of a few miles,

The cirenit of this transceiver or combing.
tion transmitter and receiver is slmple in the

extrempe.  In fact, it in some TeSPOCts  pree
sents  but  few fundawmental new features,

the basie cirenit having appeared a number
of times In QNT nmgazine, Oscillator V1 zZen-
erates the 56 megacycle or & meter signal
which in the 'I. position of Sw.2 i modu-
lated by the AF. output of V2. at the same
time, the headphunes, plate coil, L5, and re.
sistor R2, the bins resistor for V1. are short-
circnited, In the receiving position R., vo
becomes effective as a generator of a super-
audible frequency which is then superimposed
on the cirenit of V1, thus producing  the
super-sensitive  super-regenerative receiving
circuit with whileh the readers of RADIO-CRAFT
ave familinr (Rabio-Crarr, August 1931, page
90, and Uctober 14}1, page 2225,

[

Flg. F
The interior of the dual-range receiver.

v

RADIO-CRAFT for

FEBRUARY,

The rushing sound normal to super-regen-
crative operation disappears when the trans-
nitting station is tuned in. A tiny adjust-
ment on either side of the correct position
results in distorted reproduction and zreatly
reduced volume. 'The operator must have at
least an amateur license in order to operate
this tramsceiver,

Courtesies

The authors wish to extend their apprecia-
tion te Mr. Itarrison (Ilarrison Radio o),
who assisted in the deslgn of this installa-
tion, and to Mr. Blan «Blan, The Radio Man}),
hoth of whom contributed frecly to make the
installation a suecess,  Other ¢quipmeut sap-
plied for the duration of the flight included
Dictograph microphones : Tritmm headphones
and Universal (Universal Micrgphone Co.!
transformers,

Mr, Joseph 11, Kraus supervised the shoeck.
proof installation of the transeeivers: Mr.
ticorge W. Shuart Installed and tuned the
short-wave anteunas,

onr story would not he complete without
mention of Mr. Henry W, Itoberts, Aviation
Iditor of Rap1o-CrarFr, without whose co-
operiation it would not have heen possible to
obfiin  the  guick action at Floyd TBennett
Airport, New York. and at other points which
enabled us to deslgn. construct and install
the equipment in one week.

The writers are at the service of anyone
wishiog to duplicate this equipment.

List of Parts

One Ifammartund Star variable condenser, 50
mmf.,, 7 pilate, C1;

One Blan suppressor-frequency coil unit, Li-
L5 (made as per Fig, 2B)

Three 1-ft. lengths No, 12 ronnd buss bar. to
make colls 1.1, L2 and L3 (made ns per
Flz, 24);

Two U"niversal microphone transformers, type
0075, Ch, T

One special 1.1, choke (made as per Filg.
2C), RO

One  Polymet
mmf,, 2,

One Polymet midget mica condenser, 001-mf.,
s

Three Polymet midget mica condensers, 002-
mf., C%, C4, (G,

One Lynch metallized resistor, 50000 ohms,
15-W,, R1:

One Lynch metallized resistor, 2 moegs.. 14-W,,
R2;

One C&N S P.RT. rotary snap switch, Sw.1:

One Yaxley 9-lenf rotary snap switch. Rw,2

Nix dnsulitted tip-fjacks, color-coded to suit :

Six in=ulated plugs, cotor-coded to match tip
jacks

Two  4-wire color-coded
supply ;

One by 4prong cable connector, for power
supply ;

Two Na-Ald 4-prong wafer sockets, for V1
and VI

One Crowe panel-mount vernier dial, for V1 ;

One bakellte rod, 4 x %-in. in dia.. for 0x-
tending 1 control ;

One small flexible shaft coupling, for C1:

Three small hakelite knobs, for Y%-in. shafts;

One Blan aluminum shield box, 6 x 7 x 1 in.
long.

One Blaun aluminum battery box, 41 x 5 x S

midget mica condenser, 100

cables, for power

ins, long (an additional battery box ix re-|

quired as a replacement unit in replenishing
the power supply) ;

Two Blan aluminum sub-chassls brackets. 21
x 6% s, cut to suit:

One Blan aluminum plate for sub-chassis ;

One  Trimm  headphone — set, featherwelight
type:

One Blan pair of sponge-rubber ear mulfs ;

One Dictograph type AR-G0 damped single-
button microphone, with push-button ;

Two Harrison Radio type 8064 tubes, V1, v2;

Two tieneral Dry Battery type V-30AA 45 V.
BT batteries. for plate supply ;

One Uurgess No. 5540 T% V. “C” battery
with pigtail negative lead. for “mike™ cur-
rent ;

One No. 6 dry cell, for “A” supply :

Miscellancous hardware, angle brackets, ete.

* Duplicate the List of DParts for the com-
panion transceiver,
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Many leading manufacturers, in both the
radio and electrical industries, have come
to recognize in POLYMET Products that
quality, so essential to dependability.
THEIR ENGINEERS DO NOT GUESS
—THEY KNOW.

The successful service man does not
guess, he knows that the use of POLYMET
Products in replacement work is his guar-
antee of satisfaction.

Polymet Condensers
ELECTROLYTIC

Wet and Dry Types
PAPER

Pe:Tite Tubular
Hi-Volt in Cans

Uncased Sections R
Oil Cond s (T itting and Industrial
uses)
MICA

All Types—Midget sizes with lugs or leads.
Large type for industrial uses.
TRANSFORMERS
WIRE WOUND RESISTORS
Write for new 1934 catalog now in
preparation

POLYMET
MANUFACTURING CORP.
833-R East 134th St. New York, N. Y.

RADOLEK CO., 134 Canal Station, Chicago

I'am a Dealer J; Serviceman [J
1 operate from Shop or Store [J; Home [
I own the following Test Equipment

My training and experience is

Name
Address
City. ...

World-Wide TwoTubeShortWaveReceiver
ord established! Tunes
from 15 to 200 Meters.
calls, airnlanes. amateurs, ete.
DIRECTt Complete KIT (no drilling)
remarkable 2 tube recelver,......,$4.75
ry cell or AC model.
tlon Guaranteedl NOT a toyl
NOT an attachment! A REAL, complete, all-wave receiver.

2.5 1t eption rec-
12,500 Mile recep T $4.75
Gets forelgn  broadeasts,
with clear |Instructions to bulld this
D el.
Send $1.00. Iialance C.0.D, Satisfac-
Harrison Radio Co.. Dept. R2, 142 Liberty 8t., N. Y. C
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ATTENTION SERVICE MEN!

The Ideal Spraying Outfit for all Kinds
of Commercial and Professional Work

524

COMPLETE

Formerly Sold

for SG68.50

Mounted on base with three
hall bearing rollers. Shipping
weight of complete outfit, 55
pounds. L
This is the ideal outht for all around spraying work wherever current is available.
\With this electric sprayer vou can spray paint, varnish, duco. enamel, lacquer,
insecticides, etc.. with the speed of five men. You can move it from one room to
another with ease. Simwply insert plug into clectric socket and this marvelous
machine is ready to do a man-size job—and do it efficiently. This electric portable
sprayer saves its cost over and over again on your own work. It will make money
for you doing jobs for others.
This outfit comes completely
equipped, nothing else to buy. It
includes the {following equip-
ment: GV full-liquid pressure
type adjustable gun. Non-
clogging nozzle. Fan and round
spray tips. 10” spread. %4 H.P,,
110 volt, 60 cycle AC motor.
Air filter tank. Kellogg Air-
Cooled Compressor, size 13% x
1%, Connectors and 15 {t. hose,
plug, cord and five spray jars.

Price of complete outfit with gun.

Price of outfit without motor................

Price of spray gun only with five jars......
(This spray gun alone is valued at

20.00)
Kellogg Air-Cooled Compressors

at less than half price!

Nationally known for their exgeptionally high quality. We

offer four different sizes at prices that represent the buying
opportunity of a lifetime. All Compressors furnished with

“V' pulleys.

Size Maximum Pressure Speed Motor Price
1¥4x1¥; 75 Ibs. 600 V4 H.P. $ 6.50
1x27% 100 1bs, 600 1y H.P. 8.50
2x2 125 Ibs. 600 1/3H.P. 10.50
2V,x2 175 Ibs. 500 1/3 H.P. 12.50 Il\

DUTY DRILLS
Heavy Duty %" Drili—110 Volt Universal Motor
An unusual Bargain! Regular price $22.50

Our price 812.95

~ We Have No Catalog—Order From This Page
Enclose bank
Neo. C.O.D.’s.

; = Ve

Be sure to state shipping point if express or freight is not in your town.
draft, cashier’s check, post office money order or personal certified check.

WELLWORTH T
111 West Lake Street, Chicago, Il

I encloBe $..ooiceinnvernineeniiiiinrn e

Name
Address

ADING CO. RC-2

® Index to Advertisers @

A

Aerovox COrporation ...........cciiiieeea
Alden Mfg, Company .........
Allied Radio Corporation
American Sales Company
Arrow Sales Company

Autonator Laboratories, Inc. ... coocivviiienneenninn 494
B

Birnbachh Radio Company .......cccccviceeeiiiiccns.. 500

Blan the Radio Man, Inc. . . 503

Bud Speaker Company .......ooeiiiiiiinnnnnneenns. 493

C

Central Radio Laboratories ......
| Clarostat Mfi. Company .
{ Classitied Section ...
| Coast-to-Coast Radlio Corp.

Coyne Eleetrical School . . 449
E

lElecﬂtmd, TIC. oo eeeeeeie e eeeecnvevneneeeeeeees. $07
F

Fordeon Radio Mfg. Company ....ce...ooieen — 498
G

General Trunsformer Company ..
Greupark Company ......occeeee

| H

Hammarlund Mfg. Company ......
| Harrison Radio Company ...
Howard Radio Company
Hygrade-Sylvania Corp.

L

.. 603
. b01
491
. 4u2

| Leed’s Radin Company

Leotone Radio Company
Lincoln Radio Corporation
Lyneh Mfg. Company .

M

Midwest Radio Corporation.
| Miles Reproducer Co.

‘ N

| National Carbon Company ......c.cccceeeervivvenenne
National Radio Institute S o
National Union Radio Corp. ....ovvviiienniiiensennn

1 P
! Pal Ko, Inc.
Polymet Mig, Corp.. )
| Popular Book Corporation ...
| Postal Radio Corporation .
Precision Resistor Compuny

R

Radio-Amp Publishing Co.
| Rarlio Circular Company ................
Radio City Products Company
Radio Trading Company ..........
Radio Training Association .
Rudolek Company ....... .
RCA Instituies, Ine.
RCA Radiotron Co., Inc.
RCA-Victor Company, Inc
Readrite Meter Works
Remington Rand, Ine.

8, 0, S. Corporation
Schwartz & Son, Maurice .
Sexology Magazine ...
Shalleross Mfg. Company
Shure Brothers Company
Smith & Co., Johnson ...
Sprayberry, F. L. ...
Stewart-\vamer Corp. ... 5
Supreme Instruments Corp. ...

T

Triplett Electrical Instrument Co.
Try Mo Radio Co., Ine.

U

Universal Microphone Co. ...

v

Van Nostrand Co., D. ..

Waechter Distributor. H.
Wehster Company, The .
Wellworth Trading Company ...
Westinghouse Elee, & Mfg, Co. ......
Wholesale Radio Service Co., Inc.
(While every precaution is taken to Iinsure ac-
curacy, we cannot guarantee against the possibility
of an occasional change or omission in the preparas
tion of this index.)
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Presented on this paﬁgl{?{le{ ‘;he hncw books of
—the most com-

the RADIO-CRAFT L

plete and, authentic set of volumes treatin
vidually, important divisions of radio. Facl
has been designed to give radio men the oppor-
tunity to specialize in one or more of the popular
The material contained

branches of the industry.

TO THE RIGHT
WILL BE FOUND
A SHORT RESUME
OF EACH BOOK

indi~
book

Radio Set
Analyzers

And How To Use Them

With Full Instruetions and De.
seriotions of Set Analyzers,
Tube Checkers. Osclilators. Ete.

By L. VAN DER MEL

This book explains thoroughly
the operation of et analyzers,
tubs checkers, oscillators and
other testing equipment. For
vevery radlo man this book §s exe
tremely helpful. It covers every
Phase of testing and Kives you
valuable short cuts; completely
{Hustrated with photographs and
dlagrams to facllitate the uge of
modern testers. Rocently reprinted.

Book No. 2

Modern Vacuum
Tubes

And How They Work

With cempleto Technieal Data on
?llb Standard and Many Special
ubes

By ROBERT HERTZBERG

MODERN VACUUM TURES
deseribes the funduinental elec-
tron theory which i3 the basis of
all vacuum tube operation, and
Roes progressively from the sim-
Plest two-element tubes right up
to the latest pentades wnd thyra-
trons. It 13 written 1In clear,
slinple language and is devald of
the matheinatics which 1s usually
80 confusing, Valuable reference
rharts und characteristic curves
of standard and speclal tuhes are
to he found. alio diagrams of
sockets and pin connections.

Book Ne. 3
The Superheterodyne
Book

All About Suberheterodynes

How They Work. How te Build
and How to Servies Them

By CLYDE FITCH

There I3 no more fascinating a
subject in the large array of radlo
circufts than the fsmous super-
heterodyne clircult.  Whether sou
are a Nereles Man or experiment-
er, first-hand knowledre about the
construction of superheteradyne re-
celvers s very important. The

on Suberheterodynes glees
underlying princlples of thelr con-
structlon. right from the very first
set made,

A Complete Compendium of the
Most  Important Experimental
and Custombuilt Receivers

By R. D. WASHBURNE

It is fascinating to the experi-
menter. or even to the up-to-date
Service Man, to take a «ommerclat
set and to change It inte one us-
ing a famous hookup that ls not
tound In any manufactured set.
Many excellent clrcuits have nev-
er been commerclalized, but Iim-
ited only to home set Lullders.
“Thousands of these popular cir-
cplts have been requested from
time to tlme, and in this book
we have included over 150 cir-
culls. which include the famou
Pertdyne, Cash-13ox 4A.C.-D.C.
Set and others.

Book No. 5

How to Become a
Radie Service Man

How to Get Started and How to
Maks Money in Radio Servicing

By LOUIS MARTIN

The ambition of many men In
radte today i3 to become a first-
grade Service Man. It Is not as
difficult as one might believe, but
It cannot be done In a few short
months.  FollowIng very carefully
the adelee of AMr. Martln, wha
has dealt with the problems of
thousands of Nervice Men, this
haok (eals very carefully with the
essentlal stages in the prepara-
tlon for qualitylnz a3 a Service

Man.
Book No. 6
Bringing Electric Sets
Up to Date

With Pentodes. Multi-Mus, Dy.
nam k¢ suonkars—com&leto n-
formation How to odernize
. C.. D. C. and Battery Oper-
ated Receivers
By CLIFFORD E. DENTON

In thl3 country there are over
ten milllon electrically operated
recelvers that couhl be modern-
ized—by placing in them new tyhe
tuhes. new speaker cquipment and
othet modern improvements, This
business of Iimprovlng old sets
can o to the exPerimenters and
Service Men If they will quickly
mp into action.

The Radm@aﬂ' Library Series covers accurately
every branch of Badio-and thoroughly, too

ﬁou have ever

Each one is an expert radio man;
an authority on the subject—each is choroughly books.
Book No. 4 Book No. 7
Modern Radio Radio Kinks and
Hook-Ups Wrinkles
The Best Radio Circuits For Service Men and Experi-
menters

A Comelot- Compendium on the
Latest Radio Short-Cuts and
Money-Savers

By C. W, PALMER

It often becomes necessary for
experlmenters und Service Men to
call upon thelr memory for some
short cut or radlo wrinkie that
will solve a problem quickly. In
business. “‘short rmts'’ mmean time
and money saved. and to the Sery-

fre  Man “time saved” means
money earned.
Book No. 8

Radio Questions
and Answers

A Selection of the Most Impor.
tant of 5.000 Questions Submit-
ted by Radio Men Ouring the
Course of One Year

By R. D, WASHBURNE

‘There have heen collected a wide
varlety of questions whirh have
come into our sditorial offices dur-
Ing the pait two years. and only
those whose answers would henelt
the majorlty of men enRaged in
radlo have been incorporated in
thls amazing question and an-
swer book. A tremendously long
1st of toples 1s treated.

Book No. 9

Automobile Radio
and Servicing

A Complete Treatiso on the Sub-
ject Covering All Phases from
instaliing to Servicing and
Maintenanco

By LOUIS MARTIN

Automabtle radlos aré up and
comlng., and sorneune hai o serv-
lee them properly. It therefore
behootes you to read this
mensely important new hook on
the art of \utomoblle Radlo. The
book is concise, and full of Illus-
trations, photographs, diagrums
and hookups.

A few of the really interesting
chapters: Introduction; Automo-
tive Radia Installations: Complete
Descriptions of Commerelal .\uto-
maotive Recelvers; Nervlicing Auto-
motive Recelvers; The Ignition
Rystem; General Nervies Conzlder-
atlons: Effects of Temperature gn
I"ower Supply: Conclusion.

This is perhaps the first real op|

Zad to build a racr
ooks that are authentic, right-up-to-the-minute
and written so that they are easily digested and
clearly understood. Mail coupon below for your

in_these books will increase your knowledge; you familiar with the field which he fepresents,
will find them a real help in your work and they
will contribute to your money earning capacity.
Read these books during your spare time at home.

The authors of these books are well-known to
everybody.

ortunity thac

io library of

Book Ne. 10

Home Recording and
All About It

A Complets Treatise sn Instan-
taneous Recordings, Miero.
phones, Recorders, Amplifiers,
Commorciai Machines, Serve
icing, ete,

By GEORGE J. SALIBA

It there 1s one subject thas
Is faselnating to every radio
man, it i3 that of MHoms He-
cording.  Of course, this volume
s not all on '‘Home™ record-
Ing, but the informatlon con-
tained thereln i3 Important to
commercial radio wen, studio
operators, engineers and others
mzereued in this phase of ra-

0.

The art of recording ard re-
producing broadcast gelsctions is
hecoming more important every
day to radlo men, experlment-
er3 and Service Men. Equlp-
pinZ dance halls, auditoriums,
churches, restaurants and homes
with public address systems and
amplitiers brings many exira
dollars and often an excellent
income.

Book Ne. i1

Point-to-Peint Resist-
ance Measurements

The Modern Method of Servic-
ing Radio Receivers

By CLIFFORD E. DENTON

Of the slifficult problems which
Servlce Men face today when
repaleing recelvers, the greatest
13 that of replaring {groner re-
sistande values in_sete. This task be
cames $ven m e difficult when the
of resistots are unknown: nnd u-
fmcturers of many standard sets do not

ase this information on to Service Men.
In this naw book radio men will find the
inf tion needed to quickly riace w
reeeiver in normal operating concition,
Tuis book euta in halt the time unually
rewir_ed to adjust the sverage ect.
Sufficient sPace has bren devoted to the
elementaty bproblems and the thesty of
electricity e it is applied to resstance
rvice Man
iden no to how

E

to overcome this prol
Below you will find & partial list of the
contents which will appesr in this sew

k.
INTRODUCTION. Adv-nuﬁn of B
sistance Measurement Method of Re:
icine for Radin Work; Basic Prineiples;

ivers and Awm!

Resistanes-

Radio bey
Monaur

Heaisturs in Hadio R
8.

Testing Methods to Resintance Mensures
ment AFPPENDIX. Resistance Charte
ote,

ALL BOOKS
UNIFORM

The haok: in the new RADIO-CRAFT L
knaw thelr subfects,
120 iMustrations.
an outstanding value,

The volumes
Fach book 13 printed

are all unlform size, 6x9 Inches.

on fine Look paper and no

IBRARY are all strictly up-to-date, and written by men who
and contain on an average of 50 to
expense has been spared to make it
tor 1ty editorlal contents as well us from the mechantcal standpoint.

umes.

Big Discount
to You

In order t0 make it possihle for ever¥one to bu¥ these hooks,
ihe fifty (50} cent price has heen made uniform for all vol
You can buy these books separately. but you should
take adrantage of our sheelal offer:

When Five (§5) Books or More Are
Ordered
Deduct 20% from Your Remittance
Simply fill in the coupon at Ieft, and mail it to us together

Wilh your remittance. Checks. stamps or money orders
decepted,
RADIO-CRAFT for FEBRUARY,

Clip Coupon and Mail Today!

1
| GERNSBACK PUBLICATIONS, INC.. 96-98 Park Placo. New York. N. Y.

I have clrcled below the numbers of books In the RADIO-CRAFT LIBRARY, which You
are to send me. and have deducted 202 for ordering five (5) books or more.
my remlttance in full. at the price of 50¢ each. when less than five books are ordered.

Clrele numbers wanted: 1

Name

The amount of my remittance 1. ..wovvccsrc... (Stamps, checks or money orders accepted.)
7 8 9

2 3 4 5 6

Address

1 have included

10 11
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Japanese Rose Bushes bioom all the year round, Just
think ot it. Six weeks aiter planting the seed. the plants will
be in full bloom. It may not scem possible. but we posi-
D tively guarantee it to be so. They will bloom every
ten weehs, Summer or Winter, and when three years old the
bush will be 3 mass of Foses, bearing from five hundred to
a thousand roses on each bush. The flowers are in three shades
—uwhite, pink, and crimson. The plants will do well both in and
ontdoors. We guarantee at least three bushes to grow irom cach
packet of seed. Price, 30c packet. 3 pkis. for 25¢ postpaid.

Chinese Fragrant Tree Fern| Weather Plant

Jast introduced: soted for NATURE'S WEATHER PROPHET
Its rapid growth. Anex. By mysterioun chsnges the!
ceptionally pretty orna. place.this remarkable plant accu-
mentaiplant. [;oh-xelnrlcg ey foecaits th

ark gTeen. orins gran v
E"‘ Eh g L many hours In a

feet high, Kranchea very

dm.u'nble for d OrAtive

purpose otc.

Seade Ise nlt.. r 40c.

grow anywhere
nmund.
Amazingly Protifio—Easity Grown From Seed
The Groand Almond has o filevor that is MOST
EXCELLENT. resembling the cocoanut. The
meat is enosw white, covered with a shell orakin
©f brown color. It grows close to the surfuce
and anything from 200 to 300 Almonds may be
expectad from a single nut. ‘Thare is Do trouble whatever

An interesting houss
ant.  Bears Iargs, fragrant,

pmk ‘butterfly shape Howers.
Beeds, I18c packet, 3 for 40c, poetpald

in l’r;)rlng shy whe nd In any I:|nkd ofloll Ml'b'n lanted
any time, gt O
e et ETORU G LS CROE af the MOSF BRI

ZIOUS ALMONDS YOU EVER TASTED. iSesds 15¢ Pht,
Chinese Cabbage | TREE OF HE
Nogcltygrom h.lna -

grown tn everp
garden. Heems to

=3

snd ealled the
Treo of Heaven, on
ltcoun(ol iteg ml
bes
hndy,

sny ecil. no mstur
or,
rom t-ta m
h (o

be a cross he!ween
Qelery nnd Oos Le
tuce. Fltli:!: or II
more mi an &1
other cabbage. Can be 'orvmg

ow
ErOw!
(oot
e

©n the table and eaten Taw oF 3 B oo the e s
cooked like cabvage, epinach ©r | are from §tod feet nu‘ tength, giving
lettuce or made into aul it 8 grand appears: th ing auu. o

the tropics ean r

Grows very rapidly, esay ecorme

cultivate, You esn erennuultonnen- $ion. €8, Bon et °' M“m' 'oun"d

sation by cultiveting this remarkable {n ""':"i' by {"‘:h ulut-(:'r.' nfm:vl:mud

Bovelty. Susds, 15¢ packl, 3 pkts. 101 40c, |  Shing of besuty, Packst, 15¢; 3 packels 40c
THE

FIREFLY PLANT o2 e

he Atmosphere with Fragrant Aroma
Onnul ths most rapid growing vines known, Under favor.
able condldoml !hu vine hns been known to grow OVER 28

REMARKABLE

FEET IN GLE WEEK. In s very ahort apace of time
indeed thr Vma hu tllmhed toa @reat height, i
Tt IMMENSE FLOWERS. Trom 6 o F hohes Tn Siamarnes

1t is, lndeed » lr!\t novelt:
EN

Tor, unilk
Howers OPEN 1N THE EvENINC “M e ge plants. the

remain open unt!
sboutnoon the followlng daz. In dul'l"w.uher they wlll ro.
main_open all dny. t INTE SidnT

watc lho ©] -nimr
a) erae, o Aowars open

R e e § s B d ol A
around is full of lcenled fragrance. [t |s always the object
of favorable comment, and much curlosity {s aroused by peo-
o/ passing st nlpht oo uaits the canse o ot"' ho ebarming
aroms, frequently stopping in an endeavor to sstis{¥ thelr. ci

PR
B9 CENTS packal two Backets for 35 CENTS, POSTPAID. IDHISON SMITH &cl.‘,o.

TheGreatWonderberry

A losclous

Shoo Fly Plant

A very remsrkable Bot.
nnieal euriosity yoy should

are. Thouth quite odare
B | e5s it in maid flies will nob

arown. Bears very D!all,
bloasoma; blooma summisr
and winter, Grows r8pidly from eeed

SEEDS 15¢ phis 3 for 40c, postpald.

Banana Musk Melon

urpassed for
eating raw, cooked. eunnad or prz-served
in any form. The fruit is blus.blsck i
tolor, end tastes ke & l\ucimn rlch
blusnerry, One bush will Droduce an
enarmous amount of fruit. vlelding areat
Eisases of rich frult all Summer and |

Pashet, 10c, 3 okts. for 25¢, Postoald.

The Grest umbre“a pa'm A Grazslul Houraor

Jopanane Conssrratory  Pland

!nlly Orovm From Sesed Winter or Summar
uatle plant.
wed oithet wl of water ot

ollar sometimes beine
msanced (or ooe siogle epecimen,

as high ns

$0c, 3 Phts,’ Vor Zl'.

Tha

llh c-nl' I’ o rom ab
ln very damp eoil. Probabl, Ee mo-! uaual as well as
o mdat Interosting method, s to cultlvate the blant In
o o Mrdlnlerenpllod with water, with tws or three
Enches of @ eoll Bt the bottom. The seedd
oon commencs to Ferminato. and the plant shoots up
tema two to three feet high and rapldiy assumes a moat
E_ra“y paim-like sppearance, seshown in the engrayving,
of Lthe stems ars aurmounted by a wborl of um.
brells Dod losves. of a WaXy appesrance. We wlll
osnd pucknn of this laed. th full wnstructions for
for oniy 15¢ or three Pachats for 40¢ postpald.

Perfume | CACTUS FROM SEED
Plant 2@ i oroms, 282
@

looking. strange spe-
ciey of plants: wil)
thrive lnvwhere with
little or no care. Flow.

Bloom# onl
night.giving orth
)‘ the moet deli h!-
ful scented
grance for qun-
@ distance. C-u-u
#nuch comment.” For house of @ard
Also valuable becausn gt
a

L]
mude feom it. SEEDS. Cact! just sprouting. _Pechat, 10 centa,

three oachats for 25 cants, Postosid.

=’ GIGANTIC 5ikf. BUTTER BEANS

THE NEW EDIBLE VECETABLE WONDER
.anu to an astonishing siza, the Beans measuring
gefrom 3 to 6 feet long, and weighing s ing from
10 to 16 lbs. and even mnre. Ono Bes sufficient
for @ family for several d’ T table and
<rich in putritious mat " The delicate Buttery
| Flavor ia much appree: . The Vinen are eanl
grown, very vt iCe &2V mo-! w-leomc and va
Gable adjunct to your garden em: rou will
,find them the moat d-neluu- v uhl. you have
vnabulnnme elne-
_"Sample tacks®e of Seeds with full direc-
tiona for cultivating and cooking. 23¢. postesid.

Kudzu Vine Yard Long Bean

Most rapid growing Er'::‘!fr"uo'.'.'f":\?;.
vine known. Will grow

der, round pods. o
20 feet ln one week. sgenilent ql::ehly

Luxurigot folluge, for anap ane,
lovely purple LT AT
flowers. very fra- Very tender and

othing na f8var. -

["Ri0 equal it for
LIRS shade purposesand
ulck growth,
Sesdn $5c packst. 3 for 406,
Address'ali Orders ts JONNSON SMITH & CO.. Dept. 346, RACINE,

WIS

oty
Wivea " |

Blank Cartrldge PlStOl.

(<)
3=
T

SIZES
!Three new modela now out
25c, S50c and $1,00, Well
made and effective. Mods
elled on pattern of latest
type of
ance alone enough to scare a burglar. Takes22
Itlank Cartridges obtainable everywhere,
srotection against burgiars, tramps, dogs. Have it
|ym

revel
work, starting pistol. ete. SMALL SIZES in. 1ong

MEDIUM,

25¢

&in
100,
m,g prepaid. 710 page catalog of other pistols, a})orlnrggaod:, cte. mc

REVOLVER STYLE __

25c

f Revolver. Appear-
2 Cal.
Great

nround without the danger attached to other
vers, Fine for ith July, New Years, for stage

ISIZE S in. long SOc. LARGE SIZE
ong s; 00, BLANK CARTRIDGES 50c per
noLsTER (Cowboy type) 50¢. Shipped by E!pres' only,|

BOYS!.THROW YOUR VOIGE

Inton trunk, under the bed or
l /8 anywhere. Lots of fun fooling
i // teacher, policeman or friends.

* THE VENTRILO

a little instrument, fits in
the mouth out of sight, used
with above for Bird Calls, ete.
Anyone can use it. Never
fails. 16-page course on
Ventriloquism together with the

Ventrilo. All for 10c postpaid.

PLAY PIANO IN ONE HOUR

With this new VAMPING BOARD,
No teacher needed. Surprisingly simple.
Place the Vambiog Board upright over
yar e the plano keys, and vamp away to

el thousanda ©f 80ngs, ballads, waltzes, fox
trots, rag time, ete. NO knowled€e of musle required, Arter
using It a few times, the Board may be dispensed with en-
tirely. Price 15¢ postpald.

[y
e -

‘Novelty French Photo Ring

Hero ¢ a very great novelly
in Rings, that i3 selllng in
thousunds. 1t s a nicely
miade £ing. finlshed in imlita-
tion plutinum. and set with
a large Imltation diamond.
It looks just llke an ordie
nary ring. but in the shank
of the ring 1s a small micro-
scople picture almost tnviste
ble to the naked eye. yet i3
magnified to an almost in-
credible degree and with as-
tonishing clearness. Thers 13 qulte an @3-
sortment of pictures that should suit all tastes.
Some are pictures of bathing girl beautles.
pretty French Actresses, ete., others are vlews
of places of Interest in Frunce, Panama Canal and elsewhere;
others show the Lurd’s Prayer jn type, every word of whielh
can e read by persons with normal eyesight. They are lnter-
esting without belng In any way objectionable, PRICE 25¢ 3
for 65¢, or 52 25 per doz, postpaid. 770 page Catalog 10c.

TELL YOUR OWN FORTUNE Learn to Hypnotize

With the ail of thisdream | This beok

k and fortuns-teller, (how. hxnl-l‘n"nl:ll
mbout liypnotiam.
how te hypnotize,
hlow toproduce

he key to your future,
Will you be lucky in love?
Buccesaiul in husinesa? Will
You be wealthy! Complets
with dl:uomuy of drcame
with describlions and eore
ract interpretations. with
lueky numbers. fortunate
days, oracles. divination,
[ ..m'rk o, Price 10¢ |-
oost,

waken & aubject.
medica)  hypnot.
1sm, hypnotizm ln
didcanes, how
h)nnolize umn-ln R

27 chapters. ONLY 16c nnd

| PISTOL CIGARETTE CASE

It looks like a deadly weapon. hut It i3 merely 8

novel Cigarette Case. Thisclever contrivance

basproved itsel! better than the real thing 1o
many an awkward encounter, Great fun |

“aticking up " your friends, They Sqirm

and Drotest It might beloaded. Pull the

trigger and the stide fles

open disclostog the ciga-

rettes. Well made. IIRhT

and ¢ompaoct. Welght

only 2 ounces.
FoLS 25c

- POSTPAID

sEx .ND|CATOR An amusingfsnd ente ining nmelly. Hold
it Over & WOmun's d it ie supposed I

to des complite m.d
tontinun le. !

over a m and and -nuh

it move baci nml forth like m
ndulum. We hnva mnde t

anumeruble tests. and wlhile
»s have never been {

figure out how it's d

.
b.\a aever oren it fail. hh\nr
vel and interesting exper

=
. Try it for testing the sex of animala, eatn, dags. rabbita. buiterilics, stc.50ld s
& Datdntace Loster in Eurobs. PRICE 30€, 3 for 25¢, 75¢ per dol. pep,

may be perforined with ' I)

MAKE YOUR OWN

RADIO RECEIVING SET

te,

" This copy-

Fighted book
CIENT

shows how to make
#nd operaté inez-
Radio Betn. the mnurmlu for which can be
d for 8 mere trifle. Also telln how to build
e Rmn—er for bringing in foreign st -—\-,
Liapa i sea.ete.  CNLY 156, postp:

SII.EHT DEFENDER

Used by po-
llce omicers, de-
tectlves, sherlffs,

night wateh-
menand others
as & means ol
self-protectlon.
Very eflective,
Easily 1its the
hand. the fin-
gers helng grasped In the four holes. Very
useful ln an ewergency.  Made of alumd-
num they are very light, welghing less
than 2 ounces. Handy pocket sglze
elways ready for Instant vse. PRICE
25¢ sach, 2 for 45¢ postpald.

BIG ENTERTAINER

150 JokesjandtRiddles. 34 Magle Trk-ks‘
64 Parior Games, 73 Toasts. 15 Tricks
with Cardas, 50 Money-making Secrets. 10
Funny Re:ullnss. 3 Monologues. 21 Puzzlea
and Problems. 5 Comje Recltations. Cut-
outs tor Checkers and Chess, Domlnoes,
Fox and Geese, 9 Men Morrls, Shanish

Prison Puzzle, Game of Anagrams, ete.

1lusions both surprising

interior opening in a PIPe Btem. and many
thoroughly en ..

AIl for 15¢ Dald
and startling. = With It
othersimilarillusions. Pricel0c, 3tor 25¢.
oyl
wry tos

WONDEHFUL "X-RAY TUBE
T A wouderful llttle instru-
¢ a you can Bee what I8

apparently the hones of
ITCHING Powder
eomfiture of Your ¥ictims

ment producing optical
your fingers. the lead In a lead Denell. the
averyone but jbnmulveﬂ

n be
rest, 'l'hetgcultdls I?I ﬂlamu. lcr‘-oc;‘: then some
t memore,
TS e e Bhinped by EXpres

ANARCHIST BOMBS

’ One of tbees &lass vtlll
ﬂmprod In & room full of
pecvle lI

Bbipped
Not Pnp-ul

SNEEZING POWDER

gross Boxes.
by Express.

ca » very smull amount of
wowdet on Mhe back of your
i and blow it inte the sir,
and wetch them sEese wllhnn‘
knowin€ 1he resson why.

mest Bmssing to hene thelr re
they never suipect
e, but think they

tween Lhie langhing
aiing you yoursall witl
b- hnln‘ the time of your Hfe.
l"or parl i

ea or place at all

wmu there I- a gathering of

le, 7¢ 10 the greatest fokd out.

PRICE 10c, 3 for 25c. %5: per dotan. Bhippad by
Not Prepuid.

COMICAL
MOTTO RINGS

Lote of harmless fun end
there

Am useiment wearin,

ﬁ

Bum), witb wording on
en.m-lud s2 illustreted.
Sc. as. Posipaide

A Good Luck
RING

Vary striking, quaint
and uncommon. Oxidlz-
ed ,runmeul finlah: skull

KT

o

lmnnuon rubiesz or em-
ralds rparkle out o{lhe

ryrt Said to bring

luck 10 the w snrzr

PRICE 25¢ Postpaid

FORTUNE TELLING BY CARDS

|| ‘ uununo.q. crystal, otc. Tells meanink of cvtx
nt method: explained. Crammed full wi

| comuleu mlorm..uon PRICE 10¢ postoaid.

ADDR

N

LATESY
CATALOG

DEPT. 946

for 28c.
NG Sm K

[ X2
AL s,

www americanradiohistorv com

Our complete Catatog sent onracelpt of 10¢.. 6¢ the De Luxe Cloth Bound Edition
Bigger snd better thaneveér. Only boox of its kindin existence.
800 Dares of all the latsst tricks in magic, the newest novelties. purzies, games,
sporting E00ds, rubber stamps, unusuat and interesting books, curtosities in seeds
and pisnts, ete.. unprocursbie elsewhere. Rémit by Coin, Money order, Check or
woused U. §,. Canadian and Forel&n Stamps (ot 811 articles listed above.

ESS ORDERS FOR GOODS ON THIS PAGE TO

JOHNSON SMITH & CO. |

LATEST

RRCINE, WIS. CATALOG

Nesrly

JOHNIDN SHAN
<
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HERE IS A GROUP

OF FINE QUALITY RADIO

i

PARTS THAT “Shouts’’..

|[]]]

VALUE!

[/
——

Mershon Triple 10 Mfd.
Electrolytic Condenser

A genhuine Mer-
shon  Electrolytie
condenser at this
low price for the

Brxt time,

Contains three
10 mfd. condens-
ers in one. Used

as a rehlacement
in many different
recelvers.

I'roven  design.
Duncture - proof,
conttant capaclty

are the fextures
which distinguish

POWERTONE SENDING KEY

This popular design 1
al
Mountel on a mahogany finlshed

widely used a
code practice key
hase.  The key

a low power transmitting

of
Larue

truetion

coil

long

tree

[H !
voltages

15 well-halanced and fully 1

FARRAND
INDUCTOR DYNAMIC
SPERKERS--9’ MODEL

The  ideal short
ware recelver sheak-
er; inat

¢nt

b teiy  genuine
k [t { T
i H
tr
wa

D e
t t
t t
jresing Farrands

This is the true Farrand Inductor Dynami I
daption to Sh Wave Radlo Hreceisers ha
prine noy T step I'he
ion { it
ithont the o a
dvnamie <pe ] £
' th a bracket | he hen
[ e nthng LUY 9 model.
I'lease state power tube when ordering.
O R T PR i - $3.95

The Genuine  Farrand
Inductor For The First
Time At This Low Price

These models are nnt
to be confused with the
various types now on the

el

upilies the following

CROSLEY POWER
TRANSFORMERS

Constructed
the tine
material
over
sized con
in-
sures freedom
from heating.
Massive core
and overslzec
provides

volts for 4.226; 2% volts at 2

this condenser from others. adjustable for clearance and tenslon.  Contacts are designed for heavy service, amps. for 1.227; 5 volts at !4 amp. for
Positive terminal leads are hrought A nerclal key at the amateur's price.  Base dimensions 5 © 1ueches long I-371A: winding for Raytheon Type
out to bolts on top of the condenser. and 2% inches wide. 79 B.M. tube: 250-250 High voltage;
f‘l\vzutl\l'eii grounded to Price | SO | P AP o e —— PEr S c Primary 110 volts A.C. 60 $1.00
e container. L K
I'I:lc.;: .............. S|.25 CYCle: "PRite piddurgteinrnd
R.CA. VICTOR
Fast .06-.06 60,000 okm |4 Prong Bake- CROSLEY DOUBLE HAND MIKE
Condenser Ward Leo- lite Socket CHOKE Prosides true toned
d Vitrohn reproduction of
nard Vitrol A' unlt consisting B musle  and  veice
. ol two  chokes Ideal for use iIn
Resistor which ecan en«llly \ hotne
e separated, ( NPS
A high amdg well Fach  choke {s ‘l)lrllllinz N
known heavy duty rated at 30 hen- a hon e
resistor. Will dis- rles at 60 mills. hroadoat
imate 25 wans SRturdily cou- Ing lke. &
eoninuously. Total tructed aud will Wille
resistance is 60,- mille an  over- uzed In
WO ols tapped . of 156%. amateuwr
at 1500, Comes | We b‘“'“"'_ﬁ“ Rreat auan: g j-pye cyteljed 1n portable publie ud-
A high grade by-pass condenser ompletely |ty of these sackets hefure | 50 rlctive plack v als s iEe
made by one of the foremost maunted  on  a | the price rise. Here enamelel n. dras® systl@ns
conienser manufacturers in the hakelite strip to | your chance to stock u Measurements Neatly i f‘h s
country Containg  twg ease Ingtallation. | They will go fast at tt §, 5 it ben_‘, tlnn.s en tl;
tondensers in one can. Neparate Bakellte __Lrlp low prirce—send in your 214 ins. high. and rcmeI g2 “u;ea
terminals are hrought out for ensures 4 inches | order  now. Phosphior- | 25, fnilies wide ?v';:‘lm 5 rootm'onl':l
the cominon e and length and 1% [ bronze ontacts  assure | - ¢hoke contains scparate terminals ll)dr cord.
Loth msithre. Can i3 not inch wide. '90 permanent connection s5cl, ’ HIEEE q 69¢c i $| .25
£rounded, lzc Price Price .ociecwscnggn. I'rice 2 sxadisansiam i Uil Prite
rire ...

shferably;
ameter, 4157

Price

moxt

[[cEnumE®D o~ =~ |l
GENUINE R. c. A.

Hli Molor Used In
MAGNETIC the Jenkins Tele
vislon receivers
CHASSIS All ger!ljlm h[:n
’ This ehassis is the [deniieal SPECIFICATIONS
{ one userd in the R L KT Type M 2 C R
100R Speakers which list for I r—I/1
as high as #35.00. Note R 1° M—1700
built-in  output  rransiorner ‘\ ) 10 Xy
which permits of 50 Amp—10
. volts without distortion. rat- i'h
tling  or blasting, Cencrous oversizel magnet. Standard shaft
The thick armature is accurately centeted, the 8 fuches. Width 4
sturdy metal frame is lined with ~peeial  selr- \'rice .
bric, greatly  hmproving  acoustic prop-
erties of thie sensational speaker. Note the cor-
rucated surface the cone, an exelusive featnre—
enhanees perfretional  veproduetion qualities eogn-

compactly 1nade;
deep overall.

A silent synchron-

BALDOR

Television Motor

$6.95

outside di-

$2.50

The genuine

Replacement
Unit

replacement

unit mechanisin_for rhe It

Coded

Resistors

16-14-

2

DO NOT SEND FOR CATALOG

narket and labeled Far- €. A T0ua. 100k, and 103 1-Watt
rand Inductors., These Sueaker ehassis. This u
mudels are all factor is conplele in every (etail A complete assortment of resistors whielr will
built and net just put excent t It Es furni.) peove lnvaluable to the service bench. Their long
tokether haphazardiy tess the magnet. Guaran- tinned leads and small size permbl easy irsertlon
The 12 jnch models teed to be herfect cundi or replacement, A cowbaet kit and easy to earry
have twe maunets crand- ton. d i e used for Ol vulues can b dned by econnecting two or
ing unright. “with a replacement purboses on any more wulues In series or parsllet.  H.MLA, eolor
liracket on the hottom Lo other type speakier. oded for ensy ddentitication
ease mounting. Dinen- . 95¢ FREE—With ecach ortinent of 50 rvesistors a
sions of the 1Y inch wmodel: 12 inches high and Our Price .......... 5 bed Lakelite case—a sonvenit of the ch,cngz
6% incbes deep. With Magnet ........ st.2 Ceﬂn‘l_ury of F;rn;lress Exposition. Size of box: 6
i2r x 3% x 135 inches
Gur PHES v, SU.98 Price . .. 82,95
I __

All orders are F. 0. B. New York, and

subject to prior sale. Terms: A deposit NY

of 20% is Tequired with every order.D }hl-

ance may he paid on delivery. educt

2% it full amount is sent with order. | 245 Greenwich St. Dept. RC New York, N.Y.

RADIO-CRAFT for

FEBRUARY,

1934

www americanradiohistorv com
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RTC’s Big February SPECIALS

Every month we list on this page STOP SHOPPING-—the lowest prices
few STARYX item’Is‘hWhICh are not listed . . are right on this page. No one under-
e e No Onein Radio [ e v Ve et oo prics o o
not sufficient to catalog them. Once Underse"s Us' this page and save money. 100% satis-
sold out, no more can be had. ORDER o faction on every transaction. Take ad-

NOW—TODAY. vantage today of these special offers.

Y Colonial Remote Control Attachment svd G« NEW DEPENDABLE® TUBE

TESTER

COMPLETE - - - NOTHING ELSE TO BUY

Sold Either Wired or in Kit Form

Here jindeed is Four opportuntty to bulld one of
the finest tubc checkers ever esignéd—anu Instrument
whieh is MODEHRN in every sense of the word. \WIII
test all the latest type tudbes. fineluding those with
7 AND 8 PRONGS—DIRECTLY—without the use
of a4 single adapter!

The "NEW DEI'ENDABLE.” desplte its bigh de-
gree of accuraey, i3 extr 1y simple to operate. 13oth
vlates of the 30-—82—33
remillly tested without the use of a “‘seeond plate’’
butten

The Instrument emplavs a  high-grade, D AR-
SONVAL TYPls. MOVING-COli, METER. insurlng
thereby extreme accurary. This  Fostrunent  will
check more than 120 dirterent tubes and even those
which have mot as yet been placed on the market.
The tube (ester is amply guariled against tube
“shorts.”” which condition i3 fmlicated by the flash-
ing of a small pilot I1ight, All roriponent parts are
mounted on a beautlfully etehed panel and (he entir¢ instrument pizeed in 8 sturdily
=2 eon:tructed, leathercite-covered, carrvinic ease. ~For operation on 105-{251\-01115. l.'rﬂ 63

e 4 ¢
receivers which sold for more than $3(K.00: Yet y'ou or anyone at sl hundy with tools can nttach :::‘l:d :\Eﬁ'v .g"&fo insim:?;{::,. l:,?;ﬁ:"’abl'i;"hw ingELY [formy oty eFNRIeLely tyechEn
it to your own radio. You ¢an then hide the rnlio either in the eluet, buserent, or <oue other Wyl = o T " r "
out-of-the-way blate and extemd wires to any number of xprukers stratecically located in NO. 303 “‘New Dependable’’ Tube Tester, NO. 303 A “New Dependable’’ Tube Tester

Imarine the conven-
ience of just sitting
back in an easy chair
or Iving in bed and
erely hy pressing a
xeries of buttons. start-
ing the radio located
in a lar off room or
hidden away in the
ba.erment. Not only
that. but selccting one
of ten stations from s
remote point. [l this
is the machine age, it
is Blso the age of convenience. The
remote control is n machine dexigned
to tune ¥our radio automatieally. Why
not take advabtage of it. especially
when it is priced more thaun 3007
below its original list value.

This remote_control outfit was used
on one of the Colonial liemore Control

various parts of Your apartment. lmagine the sufhrize of Your (ricnds or uests atlinner or completely wired and in kit form.
'82"‘““'1' gatheringx, when, by ‘ultrm]y pressi l.. lhutton the raom i» lrrnd\m:}y Booded with tested.

autiful music or other entertaining progrums, by the hidden spenkers.  Aside from being o ] .
povel idea it is also & very practical one. 0 YOUR PRICE....... YOUR PRICE. ...

RADIO SERVICE MAN and CUSTOM SET BUILDER—
HERE 1S YOUR OPPORTUNITY
¥ d but a he words * 1" L 1i dintely ¥
o T e e antemtiome. You ate R0la 80 110 thi Iecause the ilon b i, | NEW e, MAESY;

is new nnd because it immediately Implies expensive equinment.  llowever. when you infurmn ervi Men's Wire Wound
D e o e eansiriet o ABAPT 1115 RECEIVER FOR REAMOTE CONTROL s L e

A Real Microphone
at the Price of a Toy

OPERATION for only o 'C\(\)So"nn\ more, Lis interest will uidst certainly muterialize into nn Fixed Resistor Kit H st

order. W need not &Zive Y any more talking points on this subjeet becuuse you probahbly ere 18 e

can muster up more than we. Only 100 Kits Lelt largest value

EXTREMELY SIMPLE TO OPERATE A P . ','.':33:’.'.:3 ever ofiered in

The outfit combrises two small motors (ane for furning the runing condeneer and the othet for turning the ] i o a  comruereial

volume eontroll. s 10-poeition commutalor awitch for sehectine 10 diffarent stition: er o (=) tvpe micro-
itin< the matoes and a 13 button control boar (10 buttons for th.e 10 > s TERMINALY T 1]

ns the volume nod one bulton for silent tuning). A pilot lighn in thie control board indieates when iAo phone! An un-

the recaiver in operatin Vo BAKEUTE CORE usially  large
11 the shalts of the tuning condenser snd volume control of Your present receiver can ha extended sa that the i ~] i

two-bntton
mierophone,
ruggedly con-
atructed anil
designed espeeially for broadeast pur-

eommutator switeh section and one of the motor gears ean be slipved over the tunins condenser ehaft and the
other mota? geaz on the volume control shaft thon you can easily adapt this outfit to your recerver DIRECTLY.
without an¥ further chanecs. With snme sets it May he Becessat¥ ta remove the volume control entirely trom
the chasais and mount it diseetly on the gear of the volume coniral motor. Cusiom #&1 buildere need have no
hendsehes nbout this remote control. inasmuch e thee cun desszn tie Lhvsical lnyouts of their seln to conlorm
with this #Quipment. The ustration clearly shawe ull component parts of this complete remote control eyetem.
Ehipping weight 18 Ibe.

. poses. Frequency range 80 to orer 6,000
N-Q'UHB9 Colomist) Completcl RamotefContralpCruttit Ss 90 You huve nrohubly never seen o resistor of thu | cycles—adequate for all apeech anil
YOUR PRICE, Only........ . - . w0 . rpe betore? 1 new "t la ridlea Blierent o | i reproduction. £ NCE. !

o niptors. . Y y r -
= Tbiranance of  ealibras ‘AP'?., ‘o e | FOR PUBLIC ADDRESS WORK.
“aruored” in the Hri f th X ¥ Wteel soveri . : ;
o, o b SR S o the el AP e | Syretchedl cushiioned dinphragm
rulongs its life. '! ru:-lov of (his fupe may ba used over and over again | ©of duralium with pure gold cemter
ram s vet iwithout losing ita calihrafion ov weariag out. i buttons and diaphragit
T The kit eonal #4 resiators. 00kY four of Which are dupticated. 1 coltarts on buttons phrag.
JUS I OFF HE PRESS ’ g;hr';'u-;;;nlh:‘y::{u‘»::: :f;:d%'d;ﬂ'::'-'m mlh::o.,:lrl:ghgs nite were | Standard 200 ohms per button. Finlshed
ught individunliy, they wiuld cuet nore Hlan S ilowi in beautlful pollshed chronie. Net weight
' T8, ] ine h of the fullo walurs, A T
- 7 R 20 TS & 46 CT D ohme. 100, 150, 250. 350, 00, 600. | 1% Ibs. Ship welght 2% Ibs.
- an lt S ® 1250. 1500, 3000, 2500 wnd 3000; und two cach of the fullowing, 200

a6 ppd No. “F"’ 2 Button Mik .
B0 15, U 1 ments Wire Wound Fixed §2.77 | YOUR PRICE..o.... el Sy -86

NEW 1934 Edition Resistor, YOUR PRICE.

108 Pages— NEW READRITE MODEL 710 ANALYZER
100 Hook-ups TESTS LATEST TYPE 6 AND 7 PRONG TUBES
. ] NINE METER SCALES AVAILABLE . _
1500 Illustrations This new Rend precision Instrument embadies features wiyic b have slway s heen desired inany instrument built for eervice
work: (1} low eost: {2) mmplicity of demén: (3} o 5 } I of 1le complete unit. It is needivm

NOT JUST ANOTHER CATALOG to ndd that the enpable of testing anything from old battery imodeis to the latest acreen-grid. pentode. and multi-mu
Every sime a pew editivn of our T e " Model 710" is an extremely compaet desice. The out-
RADIO AND  SHORT  WAVE ?m. din:le_:ulunnlol the enrr .\.e“o..l,‘ lox:-mlny a‘i‘
r 3%} N E 3 t L C. voltmvcter, an A.L. vo irter
TREATISE romen off the press it is R il okn . voltmeter has (gur raaerih
an evemt. Thin completely reviced 10; 50: 0 tu 300 und O to 600 volts. The A.C. voltineter has
and enlnrged 1934 editivn contains three 1angee: O 10 10; 0 to 140; nnd 0 1o 700 volts. The millinimn-
108 solid pages of useful radio infor- muter has two ranges: onc for 15 Tuil, reading and tie ather for

150 mil. Yhes variety of ranges s it POSSIDIe 1O test

h o . - al
mation, diagramx, illusttations, radio e radio clrcuit; heh volrage secondaricn

every conc

i : kinka and real live ; rebtidine, of power ;u (1rm!r'-:,";urrﬁnl’ "llv -“h is tubes. incl

t contnins more valuable radio information—maore real live “‘meat” ing the hich power 250 and 210 tubes, ete. !
—than many textbookx on the subiest, As usunl considernble win:e Co"_:E'“E"‘ SELEC‘;IO.I," fl“flﬂ_'-;"'—-Thg In-l.rum-m,w
has been devoted tu the beginner jn radin. PARTIAL LIST OF beklan men ey e oblatned of SC valle. G Volcn 6.
CONTENTS. Chapter Two of “Fundamental Princibles of Ra versed. vo "R volle peversrd. plate vollake, sereen-grid
tor the Beginner'—The New Tubes. How to Muke Maouey with voltuge, ete. A 4Y4:volt battery s suliplied with the snalyzer.
Tublic Addreas Bystems. 1low fo Install abd Maintain Fhem—1low to dsovde LCbina._for xijd-taats; eoineRy bimiate, oo,

TEST PENTODES—''MULTI-MU L3

to Revamp Six-Volt Battery Sets to Use Two-Volt Tubes. Hew to —There are four sochets on the
re

Build the "R T'* Beginner's Trunsmirter. How to Bailil the Famous

Y’ el of the wnalyier to the four, five, mix ntul reven
Twinplex Short Wave Receiver. A Mot Modern and Comuleto rong Tuben. There is i pushzhuron- [N sy
Tube Chart Including Bocket Connections for all Tubes, eve. nre available for the indl of all meters. externully. m

svery rance. ‘There in m dcreen-grid pin juck, and there ire tvo
pin jueks {or connecting the externul bnttery. Both plates of the
8O.{ype rectifisf may tested by use of a specinl adapier r
Furnithel. Churta wre proviled for mensuring resistinces and

cnpacities.  The Anslyser is furnished complete with teat iende. connecting eables. Burgess &)4-volt battery. several battery

leads. ‘leo TX adnbter. "80 rectifier ndapter nnd resist.unce and cabacity charts. Shipping
woight, % 1.
Mode| 710 Analyzer, List Price, $27.50. 16.

YOUR PRICE

WRITE TO-DAY B entmmsts ™

WE ARE A WHOLESALE HOUSE AND GAN NOT AC. You will find special prices from time to
cE.rTcDoR[I))ERhS FOI‘ gEst _THdAleii.(:O, s ORDER FROM mls PAGE titne, in this magazine. Get our big FREE
.0.D, shipmen s esired. pleas r E . . .
tance. which must accompany all orders, N catalog for the greatest Radio Bargains, r ) .
if full cash aecompanies order. deduct 2% discount (except Should you wish goods shipped by parcel post, be sure 1o include sufficient extra remittance
c'i;\I llzcar‘ljritg 7S|10 Analyzer}, Send money order—certificd for same. Any excess will be refunded,
theck—U. S. Stamps.

Radio Trading Company 102 Park Place New York, N. Y.
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Do you want actual daily round-
the-world reception? Or 95 sta-
tions on the broadcast dial? Or
the simplest short-wave tuning of
any radio? Or a “down-to-the

I” sensitivity and the

noise leve
hair line selectivity necessary for
championship ‘“‘stunt’ reception?
Or the most awe-inspiring tone
you’ve ever heard? Or power

enough to fill a cathedral?

W hatever it is you’re looking for

in a deluxe custom radio, you’ll
find it in the Howard 19-tube Ex-

plerer. We guarantee it!

That is possible only because the

Explorer comes from the Labora-
tory of the oldest manufacturer
of radios in the world—the Lab-
oratory which gave the radio
industry the Multiple-Ganged
Condenser, Metal Shielding,
Automatic Volume Control,
Built-in Power Supply. The Lab-
oratory that pioneered the AC
Dynamic Speaker, Wet Electro-

litics, and Remote Control. In

recent years they have developed
Noise Suppression, and hold im-

portant patents on these circuits.

Some of the members of the
Howard Laboratory have been

there for more than ten years,

www americanradiohistorv com

steadily building a small number

of the highest quality receivers.

Howards have sold for as much

as $4,000 for a table model!

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

the complete details.

SEND COUPON TODAY!

I iowaed Radie Company
! South Haven, Michigan.

Please send me every detail on the
Howard Explorer.

|
|

N(l"l?
|
| Address
I
I

Tonn
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EFORE you buy any radio, write for
this big new FREE Midwest catalog ...
printed in four colors. It has helped

thousands of satisfied customers save from

14 to 14 on their radios.. . . by buying direc!

from the Midwest Laboratories. You, {oo,

can make a positive saving of 30?, to 509

by buying a Midwest 16-tube deluxe AL

WAVE radio at sensationally low direct-
from-laboratory prices. You'll be amazed
and delighted” with its super perform-
ance! Broadcasts from stations 10,000
miles and more away are broughtin...
“clear as locals”. You get complete wave
length coverage of 9 to 2,000 meters (33
megocycles to 150 KC). Now, you can enjoy
the new DX-ing hobby. . .and secure ven-
fications from world's most distant stations.

(Tsayed /2 byw Yes, and it
buying direct || gives you
from the WORLD-WIDE
Midwest Reception !
Llaboratories

SUPER Deluxe

anrwAve Radio
9 10 2000 METERS =

e e N

These bigger, better, more
powerful, clearer-toned, super- "
selective radios have FIVE distinct
wavebands: ultra-short, short, medium,
broadeast and long . . . putting the whole
world of radio at your finger tips. ) Now
listen in on all U. S. programs . . . Cana-
dian, police, amateur, commereial, airplane
and ship broadeasts . . . and programs from
the four corners of the earth. 'Thrill to
the chimes of Big Ben from GSB, at
Daventry, England—-tune in_on the
“Marseillaise” from FYA, Pointoise,
France—hear sparkling music from EAQ,
Madrid, Spain—listen to thecall of the Koo-
kaburra bird from VK2ME, Sydney, Austra-
lia—ete. Never before so much radio forso
little money! Write for FREE catalog.

. 40 NEW 1934 FEATURES - « -

Try this Midwest radio. . .in your own home.
yourself the 40 new 1934 features that insure amazing periormance.

_for thirty days before you decide. See for
Other features in-

clude: Automatic Select-O-Band, Amplified Automatic Volume Control, 16 New Type
Tubes, Balanced Unit Superheterodyne Cireuit, Velvety Action Tuning, Super-Power
[ — Class “A” Amplifier, 29 Tuncd Circuits, New Duplex-Diode-

AMAZING
FOREIGN RECEPTION
Axaon., Onmio-
My Midwest-
1613 o real go-
getter for dis-
tance. Received
206 stations on
regular wave
band...includ-
ing U_8., Can-
adian, Nezican,

! Y
N7

waiianatations, Also many po=-
ice, airport and ' ham" stations
‘romalloverthecountry. Huve
oeged England, Franco, Ger-
many, Madrid, Rowme, on15-30

eter band. Bouth American
Venezusls,

stutions inelude
Colombis, Brazil, Yucatan,—
LE.A‘OEL“B‘793:I‘A‘:&“IhSLJ

while you ocan take advaatuge of Midwest's
amazingly low prices. No middlemen’s profits
to pay! You save from 30% to 50% when you
buy direct from Midwest Laboratories...you
get 30 days FREE trial—uslittle as $5.00 down
puts a Midwest radio in your home.Satisfaction
guaranteed or your money back! FREE catalog
showa sensational radio values. Write TODAY !

MIDWEST RADIO CORP.

High Mu Pentode Tubes, No-Image Heterodynes, Full Rubber
Floated Chassis, Variable Tone Blender, Centralized Tuning, 7
KC Selectivity, New Thermionic Rectifier,
Compensation, Auditorium Type Speaker, etc. “These fea-
tures are usually found only in sets selling from $100 to $150.

DEAL DIRECY WITH IABORATORIES

| Increasing costaare sure toresultin higher radio
Cuban nnd Hae 1 pricesscon. Buy before the bigadvance... NOW,

Automatic Tone

SAVE
it | JA

DEPT. EFIl~ CINCINNAT), OHIO, U. & A

Cible Address Miraca ' ABC \Sth Editiof

www americanradiohistorv com

Deluxe Audirtforium Type

ORID'S GREATEST
RADIO VALUE

with
New

SPEAKER

NEW STYLE CONSOLES

Write quickly for your FREE eopy of the
AS LOWAS | new Midwest catalog. 1t plcnure‘;’; com-
picte line of beautiful, artistic de luxe con-
$ @) |solcsand chassis. . . in four colorst Sen-
satlonallow priceB gave you 305 to 50 %.
DOWHN| Alsoshows performandce curves that prove
Midwest radios out-perform mest of the
£150 8ets,  You can order your Midwest radlo roeay
from this catalog with as much certainty of satis-
x|

TERMS

fuction a8 If you were to sclect it personally at
our great radio laboratories. Write TODAYL

MAIL COUPON TODAY! ¢on

AMAZING 30°DAY FREE TRIAL
OFFER AND NEW 1934 CATALOSG

£ MIDWEST RADIO CORP. AGENTS! 3
$ Dept. 423 Make Easy |
# Cincinnati. Ohio. Extra Money ¢
= Without oblization or. my part send me | Check Here  §
L o e PR P 10 cataig. and com- | Tar 3 3
2 plete detalls sur liberal 30-day | Detalls -}
= FREEtrialoffer. hisls NOT an order. i__ ]
H H
H H
Name. .o ccromrees s e - o

H

.

H

Address :

H

= Clty State. o
PRSP PR T PYTTT T T TIPS
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