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$4.00
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A GOLDEN OPPORTUNITY
FOR ALERT RADIO MEN IN

NEXT GREAT INDUSTRY

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 1o some untold thousands ever since air conditioh.
ing equipment has been installed in public auditoriums, theatres, studios, depart-
ment stores, office buildings and manufacturing plams. The tremendously broad
possibilities in this new industry are bound to give emp-'l,,;mem and success to
men farsighted enough to see its advancement and development. We quote an
excerpt from Mr. Hugo Gernsback's editorial which appeared in the September,
1933 issuc of Everyday Science and Mechanics:

I advise young and progressive men to go into the air-
conditioning business during the next few years; because,
this, without a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, 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 imporiant 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 buils. The beginning of this busi:.css
will probably be similar to the auto and radio industry, but in a few short years
it will surpass these two great fields,

Official Air Conditioning Service Manual

352 Pages
Over 600 Illustrations
9” x 12” in Size
Flexible, [.oose Leaf
B Leatherette Cover

AlIL COUPON

GERNSBACK PUBLICATIONS
99 Hudson Street. New York, N. Y.

Gentlemen: Enclosed you will find my remittance of Two Dollars forl
which you are 10 send me One Copy of the OFFICIAL AIR CONDI. |
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
oft the press. 1 am to pay the additional Two Dollars to postman when
it is delivered. It is understood that the regular price of the book will |
be FIVE DOLLARS when it comes off the press, and 1 am now paying

TODAY!I

Dept. Rc-754.=

only a pre-oublication price of Four Dollars. l

|

Name - S |
Address = = l
City State. .. 1
(Send remittance in form of check, money order or unused U.S. Postage l

) Stamps. Register letter if it contains stamps or currency.) 1

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
edited by L. K. Wright, who is an expert and a leading authority on air condi-
tioning and refrigeration. He is a member of the American Society of Refrig-
erating Engineers, 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;
diagrams furnished of all known equipment; special care given to the servicing
and installation end. The tools needed will be illustrated and explained; there
will be plenty of charts and page after page of service data.

Remember there is a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms sefling installations
and parts every day and this equipment must be cared for frequently. Eventually
air conditioning systems will be as common as radios and refrigerators in homes.
offices and industrial plants. Why not start now=—increase your earnitgs 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 savinz of ONE DOLLAR.
When the book comes off press. which wnlr be July Ist, the price will be
$5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FUR $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 coup today, together with a deposit of $2.00. When the book
reaches you, you pay the other $2.00.

Here are some of the chapter heads of the AIR CONDITIONING
SERVICE MANUAL.:
Contents in Brief

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

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street New York, N. Y.

www.americanradiohistorv.com

-


www.americanradiohistory.com

LEARN RADID IN 10 WEEKS!
PAY iz ewin

I am making an offer that no other school has dared to do.
I'll take you here in my shops and give you this training
and vou pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
your payments. There are no strings to this offer. I know
@ 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 need and pay me
back after they have their training,

If you who read this advertisement are really interested
in your future here is the chanec of a life time. Mail the
coupon today and I'll give you all the facts.

4 scene in the big, busy Radio Shops at Coyne. Here you sce

fellows working on real Radios—not reading about them from

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

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for TIIOUSANDS of TELEVISION

EXPERTS! The man who learns Television now ean have a great future in this great new

field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE

and learn Television on the very latest, newest Television equipment. Talking Picture and

Public Address Systems offer opportunities to the Trained Radio Man. Ilere is a great new

Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn

Radio Sound Work at Coyne on actual Talking Pieture and Sound Reproduction equipment.

machines and Sound equipment. You learn Wireless Operating on

PREPARE Now and be actual Code Practice gppp;ratus. We don’t waste timep on usgless
theory. We give you the practical training you'll need—in 10

3
1

ready for Radio’s many
opportunities

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

The right way to learn Radio is the Coyne way —not by books,
but by actual, practical work on actual Radio, Television and
Sound equipment. 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, etc. In 10 weeks you ean step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadecast-
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 Pieture

short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack
of money stop you. Many of our students make all or a good parb
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested—proven beyond all doubt. You ¢an 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. 4B-8H Chicago, Iil.

Mail Coupon Today for All the Facts___

|r H. C. LEWIS, President

I Radio Division, Coyne Electrical School
500 S, Paulina St., Dept.4B-8H Chicageo, IIL

Dear Mr. Lewis: Send me your big FREE Book; details off
1 your FREEL Employment Service; and tell me all about your

1 special offer of allowing me to pay for training on easy monthly
terms after graduation.

RADIO-CRAFT for JuLy, 1934
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HUGO GERNSBACK, Editor-in-Chief
J. T. BERNSLEY, Managing Editor

C. W. PALMER R. D. WASHBURNE
Associate Editor Technical Editor

CONTENTS OF THE
JULY, 1934, ISSUE

VOLUME VI Number 1
Editorial: Radio and the Sun............ Hugo Gernsback 5
The Radio Month in Review......cccocneiinninnnnnnennnen, é
Radio Pictorial ...t e e 8
The Latest Radio Equipment..........coooeriiiinninincnnne, 10
Radio Device Guides the Blind.................. A. Halbran 12
The Radio Pen.............cccoov e, C. W, Palmer 13
Flying "Blind" by Radio.................. Henry W. Roberts 14
International Radio Review ... 16
A Radio-Controlled Boat...................... R. H. Packard 18
A Set Sensitivity Tester..................... J. T. Bernsley 19
important Facts About the New All-Wave Antenna

Systems (Part ). R. D. Washburne 20
AUTOMOTIVE RADIO DATA:

New Auto-Radio Sets and Features........................ 22

Auto-Radio Installation and Service Hints................ 24

New Auto-Radic Remote Control...........cooceeen. 25
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IN OUR NEXT FEW ISSUES:

CONVERTING OLD RECEIVERS. A good many requests
have been received from experimenters regarding the con-
version of certain old, but still popular receivers, to in-
corporate improved tubes and circuits —for instance,
screen-grid, pentode and multi-purpose tubes, and A.V.C.
operation. In the forthcoming issue we will have pertinent,
definite data and procedure of this type concerning some
of the more widely-used, old-style sets. Service Men who
are more versed in theory will find this information a con-
siderable time-saver in that considerable calculation work
is eliminated for them.

5 TUBE PORTABLE, Portable receivers are in wide de-
mand at this time of the year. And not only are they handy
around vacation time, but they can be counted on to
perform all year 'round in rural districts when line-power
supply is generally unavailable. A small and efficient 5
tube set, all self-contained, will be illustrated and de-
scribed in complete detail, in an interesting article to
appear in the forthcoming issue.

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, [1l., as second-class matter under the act of
March 3, 1879,

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

Copyright 1934, Continental Publications, inc.

T . e TN e ——

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicage, Il
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria 5t.,
Los Angeles, Calif.

London Agent: Hachette & Cle., 3 La Belle Sauvage, Ludgate Hill, E.C. 4
Paris Agent: Hachette & Cie., Australian Agent: McQills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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| will Train You at Home
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Service Manager
Earns $200 Month
“Ax Radio Nerviee Man-
ager for  Nterehi's  four
Nashville Ntor my
enrnings are around $200
a  mounth, My .\.ll 15
training cnables me to
kvep our customers satis-
fied,”
I 1L Leftwich
Sterchi Bros, Ntores, Inc.,
Nashville, Tenn,

$120 a Month

In Spare time
“I'm servicing from 3
to O xets dally in spare
time and average $120 a
month  from niy  Radio
work, 1 =still hold my
regular day joh, 1 we

uly sueeess to NJILL

1012 Denison St,
Muskogee, Okla,

Owes a Lot

to N.R. I,
"Afler finishing my
tenth lesson, 1 started on
my i Job.  After that,

johs came rolling in and
I fonnd myself with a
surplus  of noney  with
which to continue paying
ful my Course, My tirst

b was 108
I have

Jary Ave,
speth, L, I,, N. Y.

The famous Course That Pays For ltself

RADIO-CRAFT

for

in your spare time

JOB

fill a

oD
om Radio

Get away from dis cahle jobs
with no future, From skinny, little
pay  cavelopes, From  ~Kimping
along, jnst barvely getting h\. but
not getting ahowl, DON"F LU U
WITIHE THEM ANY LOD Get
mio a tiehl with o roouree,
day to put yourself ahead,

Free Book
Tells How

coupun Tor my  tree Gd-pa Ma;

that tells how you ean train at i1 con”n!
home in your spare time 1o be 2

Radio Expert: about my Course that doubles and triples
the pay of many who take it, MAIL THAT COULON

NOW and take tire first step toward a real future,

Real Opportunities Ahead in Radio
for Trained Men

It's hard to find 2 ficld with more opportnnity awi nng

he trained man, Why in 1t f

years  the L:ulm Tudustr
' .

QUL waorth of \0[5

il lart Llin e al 45 tithe s in-
Cress !oOv 500, 000 ,u-nplu workel in the industry,
1< a givantic bosiness. even in the worest husine Bl
And look what's alead ! Millions of scts are be

obsolete annually. 16,000,000 set

re in operntion on which
wver #.‘00000000 are s

it for repairs, servicing,
tions pay their employees

deasting

SIS)  approx
HUU great hrog
or radio time and
80 Dbig lll.ll they hard to grs
1lere is o new indnstry that has urm\n to a umum-rllll
giunt! No wonder great business leaders predict a brilliang
future for this great and growing business!

Get Into This Field With a Future

There’s apportunity for you in Radio, Its fnture is cer-
tain.  Televislon, short  wave, pelice  Radio, antomobile
Radio, lond  speaker systems, alreraft  Radio—in  every
braueh, developments anil improvements are taking place,
Here is a real future for thonsunds and theusands of men
who really know Radio, the training that opens the
roid 1o wood i Nend me the coupon now,
and geot (nll particulars on how en and interesting 1 make
learning at home,  Read the letters from graduates who
are today earning real money in this fascinating indnstry,

Many Make $5, $10, S15 a Week Extra in Spare
Time Rimost at Once

My Dhook also tells how many of my students made $3,
F10, $15 a0 week extra in spard oun after they en-
rolled. 1 give you plans and i(h'.lﬂ fhat have made good
spare time money—3$200 to $1,000 a year—for hundreds of
fellows. My Cotirse is famons as “the one that pays for

itselt.”
Money Back if Not Satisfied

T am so sure that NI, can tradn yon sa isfactorily that
1 will awree in \\llllll" to und every penny of your
tuition if you are not satisticd with ‘my Leésson and
lustrnetion  Xerviee upon completion, "You'll get a
copy of this Agreement with my hook,

64-page Book of Information Free

iet your copy tuday, 1t's free to any ambitious fel-
lIow over 13 vears old. It tells you' abont Radio's
spare time and full time job opportunit t tells you
all about my Course; what others who taken it
are doing amd making,  Find out what Radie offers
YOU withont the zhtest oblication.  MAIL T'HE
COUPON tn an envelope, or paste it on a l¢ post card
NOW,

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

JuLy, 1934

SPECIAL Radio Equlpment
for Broad Practical Experience
Given Without Extra Charge

My Course is not all lhoor? I'll show you how

1o use my special Railic oquipment for

condusting expetiments and huilding

circuits  which  itlustrate  important

, principles usisl im such well-known sets as

J \\esllnxllulhe. Gieneral  Eleetric, Ihileo, R.

1) . G A, Viior, Majestie, and others. You

.w work out with yeur own hands many of
Wl H—.\the hlncs yeny reail Ty uat Tesson b

This 50-50 method

of tralnlng

wmakes lcarnlng at home easy, In-
- teresting, rasclnat-

= ing, intensely prac-
tical. You

learn how
sels work,
why  they
work and
how to make
them work
When they are
oul of order.

SPECIAL FREE OFFER

Act now and receive {n addi-
Hon to my big free book,
“Rich Rewandy In Radlo,”
this Service Manual on ).
A.C.oand Ratrery operated
sets.  Only my students could
have this book n the past.
Now readers of this magazine
who mall the coupon will re-
ceha it free. Overcoming
hum. noises of all kinds, fad-
ing signals. broad tuning,
howls and aselllations, poor
dlstance receptlon, ddistorted
or muftled signals, poor Aalio
ant Ratio Fredque ampll
fication and other vital in-
formatlon is contalned in ft.
Get a free copy by malling
the coupon below.

I have doubled
and tripled the
salaries of many
Find out about
thls tested way |

i ‘i%‘?

W ATIONAL
) L[II." INSTIE

LIE

FILL OUT AND M.A1L
THIS 'ICDI.I"PD

J. E. SMITH. President
National Radio Institute, Dept. 4GX
Washington, D. C.
Pear Mr. Ssdth [ owant 10 lake .ulunuge of your
$molal Offer. Send we suuc minual Trouble Shoot
im DU M and Rattery \.u ard your baok

Rlchi Resards in Radis ™ which oxnlnlns Radio’s Op-
rortunities for bigger pay and your method of training
men at home in spare time, | understand rhis request
dods not obligate me (Please print plainly )

Name Age .
Address

City

State M
-
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Presented on this pige are boeks of the RAD]Q-CRAFT LIBR
of volumes twreating individually, important divisions of radie.
the opportunity to specialize in one¢ or more uf the popu

GOOD BOOKS WHICH HELP
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real help in your work and they will contribute to your money €aring <a

sparc tine at home.
The authors of these books are we
subject—rcach is tharoughly familiar wi

This is the fiest real opportunity that

MOST OF THE BOOKS HAVE BE
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||MAKE RADI

ARY SERIES—a most complete and authentic set
Each book has heen designud 1o give radio men
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Euach is an expert radio man; an autharity on the

ou have ever had 10 build a library of radis books that are authentic.
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And How To Use Them
By L. VAN DER MEL
WIth Full Instructions and Descriptions
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tillators. ete. (Just revised.)
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money in this feld.
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Radio Questions and
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to Servicing and Maintenanee. A Bock
That Is Greatly Needed Teday.
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Measurements
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Moilern Methods of Servicing and Install-
ing Public Address Equipment.

Big Discount
To You

possihle for
- the

oriler to make
e k

(8 ¢
ade  nmilor f
You ea w1l
rately. but  you T Lak
antage of our sbecial offer:

When Five (5) Books
Or More Are Ordered
Deduct 207, From
Your Remittance

All Books Volume: are all unlform

azerage of 50 to
Uniform b and

AL

ag illustrations, Em
expense has been spared 1o muke it an oustanding

si x e ontain on an

hes, and
Look 18 printed on fine

Simely fill In the eoupon nt Jeft,
1 tugether with
ihe Stuinhs

(g How T gY awe ? Hone W ok
10 1y o ME

h § ) "'lmtginm“‘m "ECt‘Rm\(“,SA Mt
= » iy

1 kA,
RIS &

3 5 ’P‘v
g - P e

ot

-

WWW americanrad

1 have eircled below the numbers of hooks in the RADIO-CRAFT TLIRRARY SERIES
1oate t 4 1 {1 for ord | boo " 1 o

[}

8 GERNSBACK PUBLICATIONS, INC., 99 Hudsen Street, New York, N. Y,
L}

: wh! 1o ‘ ol N

' jucluded my rewittance dn full, ot the price of SU¢ eac
B rhe amount of my remittance ls............

: Circle numbers wanted: 1 2 3 4 5

L)

1

: Name ..... ¥ e i PaRBEE ¢ e SRS BBELE TS F VRS Addrens
[}

L}

: City Rtate

RADIO-CRATFT

iohistorv com

...(Stamps, checks or monhey

Here are the
subjects covered--

Set
Analyzers

Tubes

Superheterodyne
Circuits

Rodie
Hook-ups

Servicing
Business

Modernizing
Electric Sets

Kinks ,
arid Wrinkles

Questions
and Answers

Auto-Radio
Servicing

Home Recording

Resistance
Measurements

Public Address

CLIP—~MAIL THIS COUPON TODAYI

ny five
en less than tive Losks a cted.

rders aeccepicd
? 8 9 10 11 12

for

JUulLy,

s P

L]
P


www.americanradiohistory.com

n

Radio(raft

FOR THe
SERVICE Man - DEALER - RADIOTRICIAN

““Takes the Resistance Out of Radio”’

Edftorial Offices: 99 Hudson Street, New York, N. Y.
e = ————

HUGO GERNSBACK, Editor

Vol. Vi, No. 1, July, 1934
T r—————

RADIO AND THE SUN

An Editorial by HUGO GERNSBACK

HEN the ancients were worshipping the sun,

they knew what they were about. Qur pres-

ent good-natured tolerance of past and pres-

ent sun-worshippers might he a little more
serious if all the facts were known.  As a matter of fact,
our entire world and everything that goes with it—
humanity included—is absolutely dependent upon the
sun. If the sun should cease to give out radiant energy
which. in popular parlance. means light and heat. our
planet would become a dead and barren world in a few
generations, with every living thing exterminated at the
end of a few hundred years, at the most, except those in
subterranean caverns, where there conld still be main-
tamed a sufficient degree of heat for a little tine to cone,

Radio too, in a way, is dependent upon the sun. and
the radio engincer of today must cope with various prob-
tems that are created by ditferent solar radiations. Thus,
the Heaviside Layer, an “ionized” invisible film that sur-
rounds our planet some sixty miles up, is due directly
to solar radiation. The sun constantly hombards our
earth with most powerful eclectronic discharges, which
create various electrical effects not only in our atmos-
phere. but in the carth itself,

At the present time we are on the rising curve of the
so-called eleven-year sunspot cycle. Last month, one of
the largest sunspots in recent vears has heen observed :
this particular spot measures some 17,000 miles in di-
ameter, and is a vast hole in the sun’s heated surface,
large enough to hold four globes the size of our earth.
These solar spots, which are vortices or whirlwinds of
tremendous energy, bombard the carth with a titanic
amount of electrical energy, which causes disturbances
on our planet. These disturbances are set up in the
earth’s crust, as well as in the atmosphere, and give rise
to so-called magnetic storms. Tn the atmosphere, the
gigantic disturbances give rise to “static” iuterference,
which affects every radio set, and makes the life of the
radio engincer, in particular, more or less miserable he-
cause, as yet, we have no static eliminator. Nor will
things get hetter during the next few years: for the sun-
spot cycle has its ups and downs, and we are just at the
beginning of the upward swing. The solar disturbances
will get worse during the next four or five years, reach-
ing a peak probably about 1938 or 1939; aiter this, the
solar storms will noderate and conditions will improve,

The last year or so, conditions, so far as radio static
vas concerned, were excellent, and we again had good
DX reception, such as we used to have in 1922 and 1923.
From now on, conditions should not be so good while
solar disturbances are increasing.

This is the first sunspot cycle, since radio broadcasting
started. when it has heen possible to test out short-wave
reception throughout the whole period.  When Droad-
casting first started (that is in 1921) we had no short-
wave reception worth talking about; but in the present
cycle our engineers and research men, as well as radio
fans, shoukl be enabled to accumulate valuable data
about the solar disturbances in their relation to short
waves. It is well known that, at the height of sunspot
activity, hroadcast reception suffers; whether the same
15 the case with short-wave reception, we have, as vet, to
learn, The reason we do not know is that the atmos-
pheric medium or paths that make short-wave reception
possible are totally different from those followed by the
tonger broadcast waves. The problem is closely tied up
to the Heaviside and other atmospheric layers ; and, since
these are dependent upon solar radiation, we will no
doubt learn more pertinent facts during the next few
vears. Much valuable data will be collected, and it is to
be hoped that everyone will join in the study of the prob-
lem. [ven short-wave listeners can give valuable in-
formation by plotting curves from day to day as to
reception of certain distant stations. If, at the same
time, they listen for static aud note the rate of such dis-
turhances, then, at the end of each year, every listener
will have accumulated much valuable data that can be of
great importance to the radio industry for years to come.

It is quite certain that, during the coming sunspot
maximum, static will be unusually bad not only through-
out the summers, but during the other seasons as well.
During the past few years the static has not heen very
bad; and radio engineers devoted most of their efforts
to creating signals powerful enough to over-ride static.
At this particular time, it is to be hoped that radio re-
search men in all parts of the workl will tackle the static
problem in earnest for its solution and, if static during
the next few years gets really had enough, yon may rest
assured that something will be attempted to rid radio of
its old arch-enenty.

www americanradiohistorv com
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THE RADIO MONTH

#

T P'ALO ALTO STATION

One of the powerful Mackay Radio inter-
city radio telegraph stations—near
San Fruncisco,

INTER-CITY COM-
MERCIAL RADIO
SERVICE

AST month a situ-

ation that has

been hanging fire

for some time
came to an abrupt climax. We refer to
the rivalry between the International
Telephone and Telegraph Corp. (also
known as Mackay Radio) and the Radio
Corp. of America for the establishuent
of a nation-wide inter-city radio com-
munication network.

I. T. & T. has been working quietly
for some time, obtaining licenses from
time to time in the large cities. Last
month two more were added making an
even dozen — including Washington,
D. C, Boston, New York, Chicago, New
Orleans, San Francisco, Los Angeles,
Seattle, Portland, Tacoma, Oakland and
San Diego. Their service is similar to
the line telegraph and in fact is han-
dled through the Postal Telegraph of-
fices. The advantage of radio service
is in the speed with which messages can
be sent over long distances, and in the
reduced rates possible compared to reg-
ular telegraph service over these long
distances.

At the same time, their rival, RCA,
has not been asleep on the job but has
just announced the inauguration of a
similar inter-city radio telegraph serv-
ice, and to date they have set up com-
municating equipment between Daston,
New York, Washington and San Fran-
cisco, with a promise that before June
first, Chicago and New Orleans will be
added to the system. This service is
handled through the Western Union
offices, as well as the RCA offices.

The RCA however, have an ace card
up their sleeve in the fact that they are
installing “multiplex” transmitters.
This simply means that three different
messages can be sent at one time on
one wavelength. As each circuit has a
capacity of 60 words per minute, the
total capacity of each wavelength allot-
ted to the radio telegraph service is
180 words Der minute.

There is no doubt that a large field
is open in the transmission of telegraph
messages petween cities over the radio
waves—and it seems that the old ri-
valry between Western Union and
Postal Telegraph is bursting forth with
new fire.

WLW ON THE AIR
FULL TIME

LTHOUGH the
facts and con-
struction of the
new (but tempo-

rarily licensed) WLW giant transmitter

were presented to Ranmo-Crart readers
several months ago, one day early last
month the Federal Radioc Commission
granted a regular license for constant
operation of this 500 kw. station. It
was started up with all due formality

by President Roosevelt who touched a

small electric button, in Washington.

Then for six hours without stop, the

formal dedication continued, present-

ing some of the best talent that radio
has produced.

It will be remembered by the readers
of the first article that this new ‘‘super-
power” broadcast station was built at

560,000 WaTTs
The appearance of the
largest roadio browdceasts

tng station in the

United Statcs.

a cost of almost $500,000 and since it
has an output rated at 500,000 watls,
the cost per watt obviously is $1.00.
More than 5 years elapsed between the
time the station was originally started
until the design and construction were
completed. During the tests, verifica-
tions of reception were received from
all parts of the world. And the original
fears that the tremendous power would
blanket all other transmission for miles
around the station have since proven
to be groundless.

EXPORT OF U.S.
RADIOS UP 138%

Wit Exrorrs Up 1389
Uneele Saqu i3 fust vegaining his foraer
position in the world rwdio trade.

S an indication
that radio is
contributing to-
wards and prof-

iting by, the general up-swing in busi-
ness conditions comes a report fresh
from the pens of the statisticians of
the government.

In the latest month for which figures
are available (in 1934), exports of ra-
dio sets from the United States amount-
ed to a total of 56,335 as compared with
23,681 for the same month in 1933. This
represents the remarkable increase of
138%.

Month Month

in 1934 in 1933
Spain ........00..n 22,085 4,450
Mexico cveeeenaenn 4,284 2,797
South Africa ...... 4,168 488
France ............ 3,443 1.600
Brazil ............ 2,442 2,145
Belgium .......... 1,922 2,724
China «..-coceeree 1,566 547

RADIO-CRAFT for JULY, 1934
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IN REVIEW

Tnited Kingdom .. 1.544 209
Argentina .,....... 1,124 108
Portugal ,......... L1090 480
Egypt ..... ssseesse 1086 404
Chile ......vvvvve. 893 19
New Zealand ,..... 841 1,041
Cuba ...o.ieuiun.. 798 66

It is interesting to note that the larg-
est purchaser of American sets is Spain
—in the month referred to, they took
all but 1,596 as many sets as we ex-
ported to the entiee world during the
same month of 1933.

RADIOVOTA EXPER-
IMENT PROVES
PRACTICAL

ALL THOSE WHO WISH T0 | (&ten 7771
VOTE IN THE AFF'IRMATIVE}' .f_NO I.I_,)
PRESS THE YES BUTTON ./

_r'_'_.'

Tue Rabpiovora
We wonder how many cascs of this type

when  the Radiovotu s

widely used!

will be seen

N the June 1934

issue of Ranio-
Crart, on page
721, we an-
nounced a new invention which per-
mits radio listeners to voice their opin-
ion about matters pertinent to radio
broadcasting.

When the invention was first an-
nounced, the inventor, Dr. Nevil Mon-
roe Hopkins, was criticized by the press
for having invented a white elephant
that was not practical and in fact woutd
not work.

Last month, however, Dr. Hopkins’
voting machine was given several prac-
tical tests over station WOR in Newark.
New Jersey. The radio listeners in the
vicinity of Newark were asked to vote
on several gquestions by the simple ex-
pedient of turning on a 50 watt electric

RADIO-CRAFT for JULY,

Radio is now such a vast and diversified

art it becomes necessary to make a

general survey of important monthly
developments. RADIO-CRAFT analyzes

these developments and presents a re-

light bulb at the requested time. Al-
though this is not nearly as satisfactory
as the method proposed by Dr. Hopkins,
it proved satisfactory, as a very definite
change in the power consumption at the
local power lhouse was indicated.

WHO PROFITS FROM
BROADCASTING?

N last month's js-
sue of EnucaTioxN
1y Ranto (a folder
published by the
National Committee on Education by
Radio) some very salient views con-
cerning the broadeast situation in the
U. 8. were given. A few of these facts
are reprinted here for the benefit of our
readers,

“The National Broadcasting Company
made a profit of $1,300,000 in 1932 and
$400,000 in 1933, according to the testi-
mony of its president, Merlin H. Ayles-
worth, hefore the House Committee on
Merchant Marine, Radio and Fisheries.
The Columbia Broadcasting System
showed a profit of approximately $700,-
000 for each of the same two years ac-
cording to one of its vice-presidents,
Henry A. Bellows.

“What a contrast these two American
private companies which control all na-
tional broadcasting in the United
States, offer in comparison with the
British Broadcasting Corporation, The
NBC and CBS receive licenses from the
Federal Radio Commission enabling
them to control the dissemination of
ideas on a national scale; induce the
American public to invest billions of
dollars in receiving sets, tubes and ac-

y ~6————— § 1,300,000 -

PROFITS

1933

NATIONAL
BROADCASTING €O,

1932

1933

CoLuMBIA
BROADCASTING CO.

TUE PROFITS OF BROADCASTING

Even through the depression, NXBC and
RS ghowed a handsome prufit,

1934
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view of those items which interest all.

cessories; use—without paying a single
cent for rent—air channels, which now
and forever should remain the property
of the people.

“The American radio broadecasting
practice which depends upon the free
use of the people’s air channels and re-
ceiving sets as the major portion of and
most expensive elements in a gigantic
sales organization, could be likened to
bermitting the free use of the White
House for the operation of a peanut
stand or a liquor store.

“British broadcasting went through
the same growing pains that the Ameri-
can variety is now experiencing. Prior
tn the formation of the British Broad-
casting Corp., the electrical manufac-
turers controlled broadeastiug. The
British found commercial control as un-
satisfactory as we are now fiuding it.”

The views outlined in this statement
are decidedly interesting, However, the
discussion is not so one sided as pic-
tured above. All the facts are presented
on American vs. British broadcasting,
in the March, 1934, issue of Rap10-CRrarT.

- — g

Rapio ItooMm

AT 1ovTEL LeEXiNaTON

Thisg set-up dovs not look much like the
recciver in your home—does it?

MODERN HOTELS
TAKE UP RADIO

NE day last month,
the guests at the
Hotel Lexington,
in little old New

York were pleasantly surprised to learn

that a complete centralized radio instal-

lation had heen installed. So quietly
and efficiently had the work been per-
formed that few of the guests were
even aware that the 280,000 feet of ca-
ble, 830 reproducers and four com-
plete receivers and amplifiers had been
put in.

The installation, one of the most
extensive to be placed in an existing

(Continued on page 51)
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——RADIO PICTORIAL—

Thaf much publicized streamlined, stainless
steel train—the Zephyr—of the Chicago, Burl-
ington & Quincy Railroad, which has begun its
exhibition in the large cities of the United
States is completely equipped with a radio
receiving installation. This is the first perman-
ent radio installation made in a train. As
shown in Figs. |, 2 and 3, the receiver is located
on the platform of one of the sections of the
train, while the reproducers are installed ot
the ends of the cars, concealed by decorative
grilles. The aerial for the receiving equipment
is located on the top of the car.—See Fig. 2.

When the regular organ of a church in
Coventry, England, broke down the resourceful
Vicar had a small harmonium, a 5 tube ampli-
fier and two dynamic reproducers installed in
the church so that the congregation would not
miss the organ music. The results were so good
that the Vicar claims that there is no longer
any need for churches to install expensive
organs. The installation is shown in Fig. 4,

At 5 is shown a new development that prom-
ises 1o be a boon to blind people. It is o
phonograph recording which lasts the unusually
long time of 3 hours for a complete record.
Entire books on these records can be heard by
blind persons with the aid of phonographs or
electric pickups used with radio receivers. It
is planned to place these records in libraries.

>

_ SPEAKERS.”

+RECORDS

RADIO-CRAFT for JULY, 1934
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The applications of radio principles to surgery and medicine have been
mentioned from time to time in RADIO-CRAFT. In radics ever widening
branches, is now included the healing of the sick. A specific example of
equipment thot makes this possible is shown in 6 and 7. Several years
oge while working on a radio transmitter on very short wavelengths,
engineers found that their body temperature was raised so that even
though the actual temperature in the room was close to freezing, they
became warm. This action was studied and subsequently it was found
that the human body absorbed the energy from waves of a particular
frequency. This action hos been used in creating artificial fevers in the
cure of certain molodies. At 6, high frequencies are used to actuate
ultra-violet tubes which are inserted in ear, nose or other body openings
where infection exists. At 7 is the artificial fever machine which utilizes
spark gops, rother thon vacuum tubes for the generation of the high
frequency currents which are applied to the body by capacity plates.

At 8 is shown a new device for locoting the presence of rodium or
radio-active substances. It consists of o vacuum tube device, using o
type 32 tube with o floating grid, which is located in the "“feeler tube"
and a type 30 tube as an amplifier. A visual indication of unbalance on
the meter tells when radio-active substances are near the feeler tube.

The photographs at 9 and 10 show the equipment in the commentator's
boat used in the classical Cambridge boat race. The radio equipment
used on the launch is shown in Fig. 9 and the engineers and commentators
are shown on the launch at 10. The transmitter works on short waves,
which are picked up some distance from the scene of the race and
transmitted by telephone line to “Broadcasting House where they
finally find their way out into the ether.

The photograph at Il shows another way ta make a P.A. system that
can be easily transported to the scene of an event to be "sound
equipped.” This installation was made by a Pittsburgh, Pa. school.

2. 3. udd A Lepel

Flio Co ‘
! ! rp.; 1L, Connelley

RADIO-CRAFT for JULY, 1934
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THE LATEST
RADIO EQUIPMENT

A portable

“M.-G.”

Multi-test unit.

(No.

(No. 466)

467)

PORTABLE MOTOR.-
GENERATOR (No. 466)

A 60 L1 unit

stant output of 110 vV,
250 W, 60 ey, A2 eyele aire
cooled single-exvlinder gasoline
motor, rope starting, drives a
self-excited  generator.  The
ignition systenr of the former
unit is shielded, and the out-
put of the latter is tiltered, to
prevent radio interference.

with a con-

A MULTI.TEST UNIT
{No. 467)

HIGH-QUALITY test in-
strument;  the resistor
tolerance is 19:: and the
moving-coil instrument sen-
sitivity is 2,000 ohms  per
volt. This instrument meets

4 major specifications. Olhm-
»

meter range: Y-ohm to 2
megs,;  individual range: 0-
2000 (ohms)—0.2 (-meg.) -2

self-con-
range: 0-

rnegs. ). thatteries,
tained). Voltmeter
5.50-250-750 V. Milliammeter
ranges: 0-5-50-250 ma. Micro-
ampere range: 0-300. The au-
tomatic sclector switeh con-
nects the meter ouly to the
desired circuit and range.

THE "PORTETTE"
{No. 468)

A 5 TURE superheterodyne
designed for portable op-
eration on a 6 V. battery,
or 110 V., A.C. Measures Tla
x 8 x 17% inx long: uses

one, each, of the following
tubes: 78. 6A7. 6B7, 41 and
1V, Total Dbattery  current

consumption is less than 6A;
on A.C., only 40W.

10

Crystal microphone.

(No.

469

All-wave coil switch. (Na. 470)

f
-

Improved condenser mike, (No. 471)

A "PIEZO-ASTATIC"
ROCHELLE-SALT
CRYSTAL MICROPHONE
[No. 469)

not require batteries

or subsequent adjust-
ment;  feeds  directly  into
high-impedance cireuits. such
as tube grids: and does not
have any background noise.
Case meastnres 1 x 3 ins in
dia. Response characteristie
about 5 db.,, +, from 20 to
6,000 cycles.

OES

A FLEXIBLE COIL-

SELECTOR (No. 470)

4 COlL unit which per-

mits any one of 4 coils
to he connected into eircuit.
A distinet novelty lies in the
fact that the coils are plug-in
type and may be replaced by
others having more desirable
characteristics for operation
in any type of circuit.

IMPROVED CONDENSER
MICROPHON: {No. 471}

HE unit illustrated ecom-
prises a condenser micro-
phone and pre-amplifier. Im-

provements in back-plate de-
sign  result in improved
damping charactervistics that
level off the response curve,
An air valve in the case com-
pensates  harometric  differ-
onees.

11 TUBE ALL-WAVE
RECEIVER (No. 472)

HE ehassis of the receiver
illustrated incorporates tone
control and AN.C. The up-
per frequeney range is 5,500
to 15,500 ke. (54.5 to 19.3 me-
ters, approx.): the lower, 540
to 1,700 ke

11 tube all-wave super.

"“Capacity” wire.

Improved condensers.

(No. 472}

(No. 473)

(No. 474)

New cail switches.

(No. 475)

(555.2 to 176.4 A 220-110 V. adaptor.

(No. 476)

Name of manufacurer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number)} in description under picture.

RADIO-CRAFT
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S.eW. coil selector.

(No. 477)

Poartable talkies.

(No, 478)

“B™ wibrator.

(No. 479)

“Wide range” amplifier.

(No. 480)

A new deaf set.

Small-space electroiytics,

RADIO-CRAFT

(No. 481)

(No. 483)

for

JUulLy.

meters, approx.), Uses a 2A7,
58, 2A6, 2A5, and an 80.

"CAPACITY" WIRE
(No. 473)

ERELY snip the wire at

a point along its length
that will resutt in securing
the correet capucity value in
experimental and commereial
radio receiver circuits. This
“eapacity” wire, is made by
winding double silk enameled
wire of a small dimension
around a lheavier, double-silk-
covered, enameled wire, It
may be obtained in spools or
in specified lengths, treated
and measured for capacity,

TUBULAR PAPER
CONDENSERS (No. 474)
HE *“peewee™ types illus-
trated have tinned copper

terminal strips which contact
each foil of the condenser,
These  terminal  strips  are
then soldered to tin metal
washers to which the pigtails
are soldered, This construe-
tion eliminates the condition
of open or Imomentary con-
tact that has been the main
trrouble in previous types. (If
the pigtail breaks off a new
lead may be soldered to the
end washer,)

SHORT- AND ALL-WAVE
SWITCHES {No. 475)
AN improved all - wave

switeh is shown at A; at
B, a short-wave switch. These
single hole mounting switches
are designed for low-resist-
ance contact, noiseless opera-
tion and low capacity hetween
circuits and the ground.

220 TO 110 V. STEP-DOWN

AUTO-TRANSFORMER
(No. 476)
ATIONAL. and interna-

tional requirements for a
device that will permit 110
V.. A.C. radio sets and asso-
ciated equipment to be oper-
ated from a 220 V., A.C. sup-
ply are met by the auto-trans-
fornier shown in the figure.
Standard capacity ratings, 125
and 250 W, on power line

Electric plant.

(No. 4B84)

1934

(No. 485)

Police dictaphone,

frequencies of 50 to 133 ke,
special sizes to order. Radio
set plugs into unit whieh, in
turn, plugs into power line.

SHORT-WAVE COIL UNIT
(No. 477)

NY one of 1 coils connects

into circuit by merely
turning the control knob. Coil
relacements are made by re-
moving the central mounting
serew, Provision is made for
ganging units. The frame is
adjustable to coil lengths.

COMPACT 16 MM.
TALKIE (No. 478)
TWO cases comprise this 16

munl, sound on film talkie,
The amplifier and speaker are
contained in one case and the
projector equipment in the
other. The amplifier is de-
signed for operation on 110
V., A.C.; for operation on 110
V., D.C., a converter rated at
110 W, will be required. An
A.C-D.C. switeh adapts the
prujector motor and lamp tor
universal operation.

NEW "B" VIBRATORS
(No. 479)
MPROVEMENTS in vibrat-
ors for use in vibrator-type
“B” units have resulted in
the production of two designs
(one of which is illustrated),
referred to as the “full-wave,”
and *“self-rectifying” types
for use on 6 or 32 V. The
former type utilizes a type
84 tube (minimum efficiency,
627 ); the latter does not
(minimum efficiency, 70%).
A lead container houses the
unit which, in turn. fits into
a tin case lined with sponge
rubber and fitted with a plug.
Total weight of unit is 2 1bs.

"WIDE RANGE" SOUND-

FILM AMPLIFIER {No. 480)

TIIIS amplifier is entirely
A.C. operated. Incorporates
the following tubes: three
56's, two 2A5's and one 573;
power output, 10 W. Fre-
guency response up to 10,000

(Continued on puge 44)
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Replacement condensers.

(No. 487)

Improved sound recorder.

(No. 489)

Small-space attenuator.

(No. 490)
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Fig. A
Dotted lines Al, B1l. Cl indicate li

MIRROR
NO.

2

ght beam

courses, and, A2, B2 and C2, refiections.

Fig. B
The photoelectric guide unit, with

its pho-

tronic cell on the top and a buzzer on the side.

LIGHT e i
SENSITIVE /
CELL

ADIO, in its ever widening

branches, has included mnmerous

humanitarian actions and deviees

—f{or example, the many rescucs
at sea and in flooded areas. And now
anothier such service has been added to
the list: not so glamorous as the two
examples mentioned, yet not one iota
less valuable to those poor unfortunates
whom it aids.

We refer to the help that electronic
devices are giving to blind people,

A uniqgue system for guiding the blind
by means of beams of light and a pick-
up device held in the hunds of the blind
person has just been sucecessfully dem-
onstrated by its inventor, J. 0. Kleber,
at the American Foundation for the
Rlind. Completely dispensing with es-
corts, blind persons demonstrated their
ability to find varions offices, climb up
and down stairs and traverse long halls
aided only by heams of light projected
from various locations and reflected by
numerous mirrors. The principle of
the system is the projection of a wide
beam of light from a light source incor-
porated in which are optical lenses for
controlling the intensity and width of
thhe beam., A blind person is guided
within the scope of the light beam by
means of a small portable unit attached
to which is a photronic cell, The unit
containg also a relay, flashlight battery

Fig. C
{nterior of the stairway-beam device showing
the photo cell and light source with the buz-
zer on top.

RADIO-CRAFT

www americanradiohistorv com

"RADIO DEVICE
"GUIDES THE
-BLIND

Electronic devices have found many uses in
every day life. Here is another very practical
application for the photoelectric cell—that
of guiding blind people. Light beams, cor-
rectly located, form paths which are followed
. by the use of special photo-cell sound units.

A. HALBRAN

and a buzzer. This unit is held in the
manner shown by the photographs on
this page and on the cover. As the
blind person travels along the light
beam, the buzzer on the pickap device
is constantly sounding. 1f, however,
the blind person should stray off the
beam, the buzzer instantly ceases, Then
the blind person stops, moves the unit
arymd until he (or she) hears the buz-
zer, and continues.

The sources of these lizght beams are
placed at strategic points in the vari-
ous halls, stairways and offices and are
so designed that they can be controlled
by a central switchboard. Thus if a
blind person is in one office and desires
to go to another office in the building,
a switeh is turned on which governs all
the beams to that specific location.
Other switches turu on the beams to
other locations, ete.

For going around turns or corners a
very interesting nmiethod is used. for, at
intersections the light beams overlap. or
rather cross one another and the blind
person walking along the beam in one
direction would not know when the
other beam at a turn in the corridor
was reached. To overcome this d¢iffi-
culty, sanded strips are placed on the
floor at a peint immediately in tront of
the peint wlere the beams cross and the
blind person knows, when this strip is
reached, that it indicates a change in

(Coutinued on paye 43)

Fig. D
The switching panel at the American Foune
dation for the Blind. for turning on the beams
between different offices and rooms. An op-

erator turns on the desired beams as needed.

for JULY, 1934


www.americanradiohistory.com

Fig. A
John V. L. Hepgan with his facsimile receiver,

| THE

"RADIO PEN

It is difficult to predict when television will
become a redlity. However, a device which
satisfactorily approximates it, and which
will have a novel use in the home. in connec-
tion with any receiver, has recently been
satisfactorily demonstrated.

C. W. PALMER

ELEVISION, that most interesting
subject for experiment, has received
many setbacks during the past few
years, the chief difficulties at pres-
ent being financing and merchandising,

But even though we have been disap-
pointed by the progress of television in
its pure form, very definite steps have
been made in allied lines. Take for ex-
aniple the radio typewriter, developed
by a group of engineers, one of whom
ir Clyde Fitch, formerly connected with
this magazine; and the radio ticker-
taupe invented by W. G, H. Finch—a
man well known for his developments
in the art of printing telegraph systems;
or the radio *‘writing” systems, such as
the hot air spray and similar systems
developed by RCA in conjunction with
Captain R. H. Ranger.

And now we have another system of
radio ‘““writing” that threatens to be-
cone even miore popular than its prede-
cessors—niainly because of its simplic-
ity, low price and flexibility,

HERE IS5 A PICTURE OF
ONE OCYAVE ON THE
PIANO KEYBOARD

il_*'?'ﬂ'

This is the “Radio Pen,” an invention
by John V. L, Hogan—well known for
his patents covering ganging of coudens-
ers with a common shaft, and more pop-
ularly known as “single dial” tuning.

How It Works

While this new facsimile transmission
system is meant particularly for use in
the home, in conjunction with the regu-
lar broadcast receiver, the engineers
who have perfected it make no pretense
that it will supplant the transmission
of music and entertainment, Rather, it
will aid the latter—with the ultimate
aim of providing something similar to
a radio newspaper (as explained by
Hugo Gernsback in the April, 1934 is-
sue of Rablo-CrarT—“Radio Set Prints
Newspaper”).

The mechanics of the receiving equip-
ment are quite simple. The entire in-
strument is contained in a small metal
box about the size of a typewriter. It
consists, essentially, of a motor which
moves a pen swiftly back and forth
across a strip of paper projecting from
a large roll, The motor also moves the
paper strip up line by line as the pen
progresses. The pen is pulled to the
surface of the paper by a magnetic de-
vice, actuated from a standard radio re-
ceiver (of the broadcast type). Im-
pulses from the transmitter are picked
up and rectified by the receiver and
then actuate the magnetic device.

The motor is run from the 60 cycle
power line, and in the demonstrations
recently this was the only means used
of synchronizing with the transmitter,
In answer to a question by the writer,
the inventor stated that synchronizing
was not nearly as critical as that re-
quired for television, and in fact satis-
factory results can be obtained by sim-
ply using a 60 cycle power line as a
synchronizing means, even if the source
of power for the transmitter and re-
ceiver are not the same. This of course,
is only true if the frequency of both
power lines is kept at 60 cycles and does

Fig. 1
Several examples of the material transmitted.

RADIO-CRAFT for JULY,

not shift considerably. According to
the inventor there is no drifting of the
“image” as in television.

1934
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Two types of transmitters have been
devised for use with the Radio Pen.
The early type required the use of mo-
tion-picture film containing the words
or views to be transmitted. This trans-
mitter is still used for announcements
or other material which is repeated
from time to time.

The later type has been arranged so
that it will use pen-and-ink drawings,
typewritten text or printed matter di-
rectly from the paper itself, thus elimi-
nating the cost and delay of pretiminary
processing. This is the system used in
making the abbreviated examples shown
in Fig. 1.

The detail that is possible with this
system of facsiniile transmission is de-
pendent upon the speed of transmission.
For example, in the recent demonstra-
tion of the system (when the samples
shown at Fig. 1, as well as a group of
simple pictures of animals and other
objects, were sent a distance of approxi-
mately § miles, from Long Island City

(Continued on page 39)
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Fig. B
Pictures being sent on the special transmitter.
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.. FLYING “BLIND"

“Ceiling zero, visi-
bility zero,”” radio-
phones the airport,
With a radio bea-
con to guide him,
the pilot securely
wings his way.
Radio warns him
of weather ahead,
brings him to his
destination, and
guides him to a

safe landing. United Air Linces photos

From coast to coast the air is throbbing with
radio messages, guiding our airliners, unseeing
and unseen, through fog and darkness.

Did you know that American air lines fly daily
farther than six times around the world? Forty
percent of their flying is done at night. Millions of
miles are flown "blind" each year, for whatever
the weather, the mail must go through, schedules
must be maintained. This brilliant performance
was made possible by extensive use of radio aids.

DISTANCE & N
‘ |ND|CAT9&';=;=.===~'._'

et

"COURSE

f/

Blind landing requires only the two instruments shown above.
0. S. Dept. of Commerce photo.

Both the direction of the airplane and its proper oliding path are
shown on the instrument above. (1) on course; (2) too low and
to the left; (3) too high and to the right.

“U. S. Dept. of Commeree phato.

in the clouds, steadily winging her way through
fog to the home airport. And, one might add,
“on schedule”—thanks to radio.

The extent to which commercial aviation depends on radio
for maintaining its schedules regardless of weather is insuffi-
ciently appreciated by the general public. As a matter of
fact, it is not an exaggeration to say that radio has made
commercial aviation possible—because a transportation sys-
tem is valuable to the public only in direct proportion to the
regularity of its schedules, and radio is the only means of
guiding aircraft unerningly through fog and darkness. Even
the low-lying ground fog, that last enemy of schedules, was
at last conquered by the ubiquitous radio.

While the mechanical process of “blind,” or instrument
flying does not rely on the aid of radio, the mere fact that
the pilot is able to fly level and maneuver his ship without
seeing the ground will not bring him to his desination, nor,
indeed, even tell himm where he is. From ccast to coast
stretches a mighty network of radio beacons, guiding air-
craft on their rounds; from coast to coast invisible radio
waves carry their terse messages, by voice and code, as the
speeding ships talk to their airports. From leaving the
ground until they land again, the pilots are in constant com-
munication with the ground. The steady note in their ear-
phones tells them that they are on course: periodically, on
this same frequency, Federal weather stugious cut in and
broadcast their reports. A turn of the dial, and the pilot
is in touch with the radio system of his own air line; every
twenty minutes he reports his progress, receives instructions
to change his altitude or course to avoid bad weather or pass
in safety other airplanes which may also be flying blind on
the same route. And when the destination is near, taxicab
and hotel reservations are radiophoned to the terminal. In-
deed, radic makes commercial aviation possible.

While it is possible to fly an airplane without a single
instrument as long as the pilot cah see the ground, safety
in flight is obtained only through accurate knowledge of the
functioning of all units of the complex piece of machinery
comprising the modern air liner, and in prompt warning of
any irregularity. For this reason, a number of instruments
are carried, which can be divided into three groups; engine

" N INSTRUMFENTS, on beacon, on course,” drones
the laconic message from an air liner somewhere

Fig. 1—The Department of Commerce radio installation for blind landings,

at Newark Airport. (1) short-wave landing beam station; (2) runway

localizing beacon; (3) approach marker beacon; (4) boundary marker

beacon; (5) spatial gliding path formed by constant field intensity below

the inclined landing beam; (6) point of contact with the ground: (7) moni-

toring and two-way communication equipment; (8) remote control stations;
(9) control cable.

U. 8. Dept. of Commercs Dhuta
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BY RADIO —

Radio daily accomplishes the seemingly

impossible, guiding pilots through opaque
nothingness to their invisible destinations.

On the New York General Post Office is
carved an inscription: "Neither snow, nor
rain, nor heat, nor gloom of nights stays these
couriers from the swift completion of their
appointed rounds." This story tells how radio
helps our air lines to maintain this proud motto.

HENRY W. ROBERTS

All conditions of blind flying can be simulated by this trainer. *‘Radio”
signals are sent by the instructor at left, Cusey Jones School photo,

group, flight group, and radio group. We are primarily
concerned only with the third, or radio group, but a working
knowledge of the flight instruments, and their Himitations,
is necessary for the proper understanding of the functions
performed by the radio instruntents.

The Flight Instruments

The purpose of flight instruments is to permit maneuver-
ing without seeing the ground, as ordinary senses do not
function correctly without a point of reference outside the
airplane; even the sense of gravity is lost, as centrifugal
forces many tinies stronger than the earth's pull act on the
pilot once the 200-mile-an-hour airplane gets out of control.

The most important btind flying instrument is the arti-
ficial horizen. consisting of a vertical axis gyroscope and a
system of air jets and pendulum vanes, to correct for pre-
cession, which indicates the attitude of the airplane in rela-
tion to the surface of the eurth. The furn-and-bunk indi-
cator, somewhat similar in principle, consists of a small
gyroscope operating a vertical pointer, which indicates the
amount and direction of turn; while the ball-and-tube level
below the pointer shows if the airplane is correctly banked
for the turn, centrifugal force keeping the ball at the bot-
tom. The rate of climb indicator shows the true rate of
ascent or descent irrespective of the attitude of the airplane
in reference to the ground; the instrument consists of a
sealed metal case with a capillary leak tube, within whieh is
placed a sensitive diaphragm cell, connected with a pointer
on the dial. As the airplane rises or descends, the pressure
on the diaphragm changes instantly, while the pressure in-

(Continurcd on page 37)

Fig. 3—Below.
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Fig. 2

A simplifled diagram of a radio range beacon, and how a pilot finds the
alrport “blind.”” See text for details.

Below Is a runway localizing antenna as de-
vetoped by United Air Lines engineers.
United Alr Lines photo

At left, plan view of approaches to Washington airport, showing the radic range beacon and two

marker beacons giving definite location to the pilot fiying blind.

At right, field intensity diagram
of the arrangement, showing how the marker beacon signals are superimposed on the range beacon.
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INTERNATIONAL RADIO REVIEW

Fig. A
The new midget tube compared in size with

a normal sized cigarette lighter.

NEW ENGLISH MIDGET TUBES

N an advance notice from the Marconi-

phone Company, Ltd.,, to Rapio-Crarr,
two new tubes just released on the Eng-
lish market were described.

These two tubes are identical in ap-
pearance, both being unusually small in
size—only 23; x 1 in. in diameter. They
are both triodes, one having an ampli-
fication factor of 15 and a plate inmpe-
dance of 30,000 ohims, and the other an
amplification of 5 with a plate impe-
dance of 12,500 chms. The filament of
both are the same, operating at 1 volt
and consuming .l-ampere.

Another outstanding feature of these
tubes is the base. As shown in Fig. A,
there are no prongs on the bottom of
the base—side contacts being substituted
for the usual pins. This reduces the
over-all size, increases the strength and
in future multi-element types perniits
the use of more contacts than the pin
construction. We predict that this type
of base will find great favor and will
ultimately be adopted by American tube
makers.

The small size of these tubes, com-
bined with their low filament and plate
requirements makes them especially
suitable for portable work; for portable
receivers, deaf-aid amplifiers, police
“personal’ receivers, etc.

These tubes are constructed with a
glass envelope, but a seal between the
glass bulb and the base is of the same
type of construction used in the Catkin
tubes (Rapio-Crart, August, 1933, page
75).

WIDE-FREQUENCY SPEAKER

ECENTLY, in radio engineering cir-
cles, all over the world, unusual in-
terest has been given to the transmis-
sion and reception of high quality pro-
grams. For example, several months
ago, we ran an excerpt from WIRELESS

16

HERE is what the radic 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 all over the world.

SINCE the cost of subscribing
to each of these would be pro-
hibitive for most radic 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 publications.

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.

Fig. B, above; Fipg. 1, below.
The two-cone wide-frequency dynamic speaker.
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Fig. 2
This hearing aid is cleverly hidden in a pair
of eye glasses. Note the windings.

WonLn deseribing a new dynamic speaker
with o ecrimped voice coil to equalize
the electrical and mechanical impe-
dance so that the high frequencies would
not be attenuated. With this repro-
ducer, uniform response up to 10,000
cyveles was claimed.

And then there were the miuch pub-
licized experinients of the Bell Tcle-
phone Laboratories in “The Third Di-
mension in Musie”"— (Ranio-Crarr, May,
1934, page 654).

Almost in step with our progress along
these lines, the British have placed a
new, and somiewhat similar reproducer
on the market. As shown in Figs. B
and 1, this speaker has a subsidiary
free-edged cone inside of the main dia-
phragm and mounted securely to the
edge of the voice coil. The large dia-
phragm reproduces frequencies up to
4,000 cycles, and the small cone repro-
duces most frequencies above that fre-
qguency. The distribution at high fre-
quencies is much wider with this type
of construction than would be the case
if the energy were radiated from the
large diaphragm,

According to the description in Wirk-
1.Ess WorLp, measurements show that
the response is substautially flat from
about 70 to 8,000 cycles, and that there
is an appreciable response at 12,000
cycles.

This speaker combines in one unit
the system suggested by the writer in
the article “Twenty Ways to Improve
Your Radio Set” in the April 1934 issue
of Ranto-Crart, in which it was sug-
gested that a separate speaker of the
dynamic or piezo-electric variety, espe-
cially made for high frequencies could
he added to an existing set to improve
quality.

NOVEL AID FOR THE DEAF

UITE a few years ago, Hugo Gerus-
back invented a device to aid the
near-deaf, which he called the “Oso-
phone.” This unit consisted simply of

for JULY, 1934
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Fig. C
A German version of how a car sct should
be made, It contains a "B unit.

a phone, of unusual construction, the
Haphragm of which waz cquipped with

a hakelite picce that was gripped be-
taren the reethe This device carried
sound vibrations to the inner car by

boue conduction,

Since then, many bone conduction de
vices have been developed, some  of
Rhiceh are in constant use by persons
with defective hearving.,

A recent issue of Avarirr WikknLess
magazine contained a desceription of a
novel type of hone conduction device,
This is shown in Fig, 2, It consists of
a pair of eye glasses, the rims of which
are wound with a grear many turns of
fine wire over a soft iron eore. The
corc ends in {wo fiat pole-pieces, P and
P1, which actuate thin diaphragns over
the poles, These magnetic diaphragms,
which also act as the nasal clamp of the
tlaszes conduct the sounds to the bone
at the bridge of the nose,

This is an ingenious way to conceal
the hearing aid, as a suspension cord,
C, can serve the double purpose of car-
rying current to the phones and at the
fame time act in the usuul capacity as
a supporting cord for the glasses.

RADIO-CRAFT for JULY,

A GERMAN CAR SET

N Fig. C, is shown a German version

of how a car sct should be made.
Thix is the new Telefnuken receiver,
As shown, it is somewhat dilferent from
the Anierican types, with its sloping
punecl extending in front of the instru-
ment panel of the car,

The zet contains four tubes and has
i BT uanit in the metal cabinet o that
the entive power supply for te is
obtained from the car storage battery.

Rl

HIGH-FREQUENCY METAL

RECTIFIER
EVERAL times in this departiment,
we have painted out the use  of

wetal-oxide rectifiers for se as sceond-
detectors in superheterodyne  sets and
similar uses. 1owever, up to now, these
detectors have been litnited in their ap-
plication because they could not oper-
ite on freguencies as high as the broad-
cast band,

Now, however, the frequeney ranws
has been increased so that they are
ctlicient as detectors on frequencies np
ta 1500 ke, Thix should enlarge their
nsefuness as many of the seis u=ed in
Furope utilize T IRF, circuits: the su-
perheteradyne being less popular over
there than in the Ul S,

A MULTI-CIRCUIT SWITCH

RATHER interesting  switeh  ap-

peared recently in Justelbriete
der Drahtlosen, a magazine puldished
in Germany. Designed particularly ror
all-wave sets, this switeh has nmumerons
contiacts and switching seetions, but re-
tains a low inter-contact cupacity,

The switching is accomplizshed hy a
series of cams on the switeh shaft, This
permits a very flexible control, as cams
ot different shape can be us=ed to close
individual contacts at any desired point
on the cirenmference of the dial pointer.
In other words, instead of using cams
with a single extrusion, as shown in
Fig. 3, cams with two, three, four or
evenr more extrusions ciu be used,  Al-
0 different cams ean be used on indi-
vidual sections so that the contacts can
be c¢losed at any given point on the dial
imd remain closed for any desired are
of the dial,

(Continued on page 48)

— .

Fig. 3, above
A cam-operated multi-section switch,

Fig. D, left
The metal-oxide detector for high frequencies.

1934

www americanradiohistorv com

Fig. E
The modernistic add-on cabinet assembled.

—

Fig. F
The parts that make up the cabinet above.

\I
B

Fig. G

A special set-up of the 2 cone reproducer.

Fig. H
A transverse-current carbon microphone.

17



www.americanradiohistory.com

A RADIO-CONTROLLED BOAT

Interest in that fascinating application of
radio, termed radio-dynamics, is being re-
ceived. It pertains to the control of mechani-
cal devices, from a remote point, by means
of radio apparatus. Asimple and very easily
constructed radio controlled model boat is
herewith described. The receiver and trans-
mitter are of conventionel design; the special

equipment can be easily built.

The completed model, with hatches open to show apparatus.

S R. H. PACKARD

HERE are, without question, many
experimenters a nd constructors
who delve into every phase of radio
research or comstruction, The sub-
ject of this particular experiment, which
incidentally proved very practical and
satisfactory, is called *radio-dynamics,”
and pertains to the control of mechan-
isms by means of radio. A model sail
boat, or yacht (a “ketch,” to be exact),
was built so that it would satistactorily
incorporate certain other mechanisms
that were essential to operate and con-
trot it from a remote point. A radio re-
ceiver of standard material was con-
structed and installed; three tubes be-
ing employed, comprising detector and
two audio stages. As a matter of fact,
the receiver is a standard regenerative
affair—no special tricks included, since
none are necessary—which may be
found in use almost any where. A spe-
cial relay of extreme sensitivity was
constructed, operated by the output of
the receiver and which in turn controls
the piloting or maneuvering of the boat.
The following is a complete descrip-
tion of the various components neces-
sary, their construction, and final 0Dp-
eration when installed.

The Control

There are at present four separate
controls in the boat: (1) rudder to port;
(2) rudder to starboard; (3) sheets

Equipment

hauled in, and; (4) sheets played out.
These are performed by pressing the
key or push-button at the transnitter
1, 2, 3, or 4 times, respectively, with
one dot to stop any of these operations.
A selector switch within the boat acts
on the impulses from the receiver and
makes the proper electrical connections
to earry out the desired operations.

The transmitter is a conventional,
modified tuned-grid, tuned-plate oscil-
lator operating on 80 meters, unmeodu-
lated, and keyed in the negative plate
return lead by means of a push-button
on an extension cord for convenience;
it feeds a half-wave antenna. It uses
a type 71A tube with two 45 V., “B”
batteries for plate supply and a small
home-made 6 V. storage battery for the
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Fig. 2
Location of equipment in model boat.
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filament current supply. The complete
unit including batteries can be easily
built into a 5 x 8 x 11 in. carrying case,
weighing only 16 lbs., although at the
present time the set is not extremely
compact.

The interrupted radio waves radiated
by the antenna of the transmitter are
picked up by the antenna on the yacht,
a single wire running between the masts
and down to the bow, with the tead-in
carried to the detector stage of a 3 tube
short-wave receiver. Referring to Fig.
1, it is seen that the first stage is a re-
geherative detector, regeneration being
controlled by a variable tickler coil so
that the circuit is in an oscillating con-
dition. The incoming radio-frequency
signal heats with the local oscillation,
giving an audio frequency signal which
is amplified in two transformer-coupled
stages, the last of which acts also as a
rectifier since its grid is biased to plate-
current cut-off by a “C’” battery. When
a signal comes through the rectified cur-
rent trips a sensitive relay in the plate
circuit of this tube closing a contact
in the exterior circuit, and when the
signal ceases, this contact opens.

The relay is made by winding 24,000
T. of No. 36 wire on a transforner core
to make a horseshoe magnet. It has a
resistance of 500 ohms with the 2 coils

(Continucd on page 40)

Fig. 3
The 3 tube receiver and relay.

for JULY, 1934
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A SET SENSITIVITY TESTER

An oscillator when properly understood and

used is one of the most versatile instru-
ments in the equipment of Service Men.
One built along the lines described in this
article will permit a higher standard of effi-
ciency, besides adding that
engineering touch, in repair work. Some of
the possible uses of this tester are:

(1) Checking efficiency of repaired

receivers.
(2) Comparison of sets.

(3) Aligning tuned and 1.F. stages.

(4) Tube testing.

esssssssssssssss J, T. BERNSLEY m—

SCILLATORS have bheen ex-

tensively used by Service Men,

but not all of them fully realize

the number of uses to which
these instruments can be put. In a
laboratory, the oscillator is one of the
most versatile instruments, being em-
ployed for most major engineering op-
erations in design and measurement
work. In servicing work, most men
simply use it for aligning receiver
stages. By a few simple changes, (or
if desired this complete unit can be
constructed for less than five dollars,
excluding meters) the oscillator that is
on hand can be made so that it will per-
form any of the operations to be de-
scribed.

Construction

sim-
self-

Fundamentally this “tester” is
ilar to any oscillator. 1t is a
modulated oscillator employing a type
30 tube, batteries and everything self-
contained, but includes an (-1 ma. mil-
liammeter in the plate circuit to indi-
cate the existing output when the oscil-
lator switch is turned “on.” The reason
a meter of this range is eniployed is
not only because a tremendous output
is not really essential, bhut because
“high"” output is not desired for check-
ing the sensitivity of a set. Due to the
low plate voltage applied to the tube

Fig. B
Internal view. Few parts are necessary.

for JULY,
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rofessional

(45 V. maximum, although 2215 V. is
sufficient in most cases) the plate cur-
rent will never exceed 1 ma. and may
be regulated by the filament rheostat
which is included in the design of the
unit. In actual use, when testing an
average receiver, a plate current of 0.4-
ma. was sufficient to produce a sizeable
output reading on the output meter.

The frequency range is from approxi-
mately 100 ke. to 1,500 ke, the higher
frequencies being harmonics of funda-
mental frequencies in the tuning range
of the coil and condenser. Although the
coil used in the construction of this os-
cillator was from an 1.F, transformer
whose peak was 350 ke. (and from which
the padding condensers were removed),
the required coil may be easily con-
structed and all details are shown in
Fig. 2.

The value of the coupling condenser
in the output (plate) circuit which con-
nects to the receiver should be low.
Approximately 50 mmf. will be sufficient

(Continued on page 52)
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Fig. A, Checking a receiver's efficiency!

Fig. 4, below.
Calibration chart for oscillator.
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Fig. 3, above.
Broadcast stations and calibration.
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IMPORTANT FACTS ABOUT THE NEW

ALL-WAVE ANTENNA SYSTEMS

T i 1
e we U0l
-

Fig. A
A “double doublet’ antenna kit.

ADIO sets have received the concentrated considera-

tion of the entire radio engineering field until, today,

we have highly-perfected “all-wave” receivers designed

to enable us to grasp invisible hands that extend
from foreign climes across the seven seas.

Vacuum tubes, too, have received specialized attention so
that, now, we even have “all-wure” tubes—etectronic units
of superlative design which, incorporating such ultra-modern
characteristics as we find in the new type 1C6 tube, meet
the exacting demands of this latest and most enchanting
service.

But what has been done about improving that bottle-neck,
the radio antenna—the radio receiving set’s source of broad-
cast energy? Perhaps some of the owners of all-wave sets
who read the following data will be greatly surprised to
learn that a good 1 tube set may *‘run rings around” their
fine, new multi-tube receiver, “with all modern improve-
ments.” simply because the former instrument is used in
conjunction with an efficient antenna systemn, in contrast to
the latter, 1934 set which is using an out-moded, 1904 an-
tenna sy¥stem! (In this connection, see Fugo Gernsback’s
editorials, “All-wave Sets,” and “Radio Noises,” in the Janu-
ary and June, 1934 issues of Ranin-Crarr, respectively.)

Hefore we go a single step further, let us state without
any equivocation—it is sad but truc. that only a very elabo-
rate or intricate antenna arrangement, involving substantial
costs, will meet the specification for an ideal all-wave an-
tenna system. However, there is good news in the fact that
a most amazing improvement in noise-free and reliable
reception of over-seas radio station programs may be effected
by utilizing the very latest developments in all-wave antenna
installation technique.

Types of All-Wave Antennas

Leaving technical comments aside for the moment, let us
consult a listing of the 7 most suitable, new all-wave antenna
designs, in their respective order, as follows:

(1) Double doublet (Figs. 1 and A).

(2) Inverted-L. with unshielded tead-in (Fig 2).

(3) Doubtet with transposed lead-in and tuned or un-
tuned impedance-matching transformer (Figs. 3 and B).

(4) Doublet with transposition-cable lead-in and no im-
pedance-matching transformer (Figs. 4 and C).

(5) Inverted-L or T-type, with transposition-cabte lead-in
and no impedance-matching transformer (Fig. 5).

(6) Doublet with twisted-pair tead-in and broadcast—
short-wave change-over switch (Fig. 6).

(7) Composite Marconi and Hertz antenna (Fig. 7).

An illustration of each type of antenna installation, accom-
panied by a discussion of its characteristics, is not quite
sufficient material to enable the average radio set owner to
adequately determine the most suitable type to meet his
individual rquirements, However, reference to Fig. 9 will
start the radio man on the right foot; Figs. 2 to 8 are shown
and described in Part IL
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PART |

Throw away your "1904" antennal Install a "1934" type!
Result: satisfactory, noise-free all-wave reception of foreign
radio programs. The author describes the ""double doub-
let'" and other up-to-date antenna systems that result in

marvelous reception on 16 to 550 meters.

—

Although there are only two fundamental types of an-
tennas—the Hertz, which does not require a ground, and
the Marconi, which does—there are numerous variations of
these. The probtem, then, for efficient “all-wave” reception
is to find the most suitable design that will result in maxi-
mum signal strength end minimum interference—the two
go hand-in-hand-—on wavelengths from about 16 to 550 meters
(approximately 18,750 to 550 ke.), or cven morc (late “short-,
ntedium-, and long-wave” sets receive wavelengths as high
as 2,000 meters (about 150 ke.}; the longer range includes
many high-power foreign stations).

Antennas for “Ground” and “Sky” Wave Signals

Transmitted signals of any wavelength are known to
divide into two components—the “ground” wave and the
“sky” wave. The ground wave remains close to the earth’s
surface, providing reliable service only over short distances
from the broadcast station. A grounded antenna, the Mar-
coni inverted-1. type shown in Fig. 9B, is especially suitable
for ground-wave signal reception. Increased signal strength
is obtained by increasing the lengtlh of the long flat-top.
This type of antenna lacks sharp resonance peaks and there-
fore is only broadly resonant. The major direction from
which signals are received by the tong flat-top portion of the
receiving antenna is indicated in the figure by a horizontatl
arrow (the receiving equipment is indicated by detector
Det., and the transmitting, by spark balls S and gener-
ator Gen,).

The sky wave, on the contrary, travels up to the semi-
conductive envelope that we now know enshrouds the entire
earth at a considerable distance and is reflected back to the
earth's surface at an appreciabte distance from the station.
With short-wave signals, the sky-wave usually does not
return within the radius covered by the ground wave, result-
ing in a so-called dead-spot region within which reception is
impossible or extremety unsatisfactory. The length of the
region wherein such conditions are effective is known as
the “skip distance,” varying greatly from day to night and
from summer to winter approximately as shown in Table L

An ungrounded antenna, the Hertz doubtet-type shown in
Fig. 9A, is especially suitable for sky-wave signal reception.
Although no more effective than a correctly-instalted in- .
verted-L, type on wavelengths to which it is not tuned, the
doublet antenna is extremely efficient in the region of the

Table |

Frrrer OF TiMe OF Day AXD Srasox ON SuontT-Wave RECEPTION

Wave- Ground- Sky-Wave Reliable Range

length Wave Range Miles (Summer) Miles (Winter)

(Meters) (Miles) Noon Midnight Noon Midnight
100 (1] oo GOy 100 2 500
40 75 100-200 250-5.000 200-600 400-*
gt [HY) 200-700 1.000.¢ 500-2 000 1,500-*
Ry 50 300-1,000 1.500-* 6GO0-3, 0010 2,000-*
19 a0 400-2,000 2.000-* DO0-4,000 h
16 16 T00-4,000 X 1.500-* X

(*Unllmited distunce, X ordinarily cannot be heard.)

RADIO-CRAFT 1934
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pronounced peaks which occur at its
resonant and harmonic frequencies. Al-
80, the doublet is highly directional, and
Teceives bhest from directions at right
angles to the direction in which the
wire is stretched, as indicated by the
vertical arrows in Fig. 9A. The diree-
tional characteristic of a doublet whose
two wires or "dipoles” N and Y rum in
& straight line north and south, let us
say, will be directional east and west.
Now, by tilting the doublet so that the
south end, for instance, is low and the
north end is high, an added directional
preference to southern signals will be
cbeerved,

When sections X and Y are not run
in cxactly the same direction, or their
lengths are uncqual, the doublet effect
is reduced, the directional preference is
changed, and the antenna system begins
to function as an aerial and counter-
poise. In the latter instance, with the
counterpoise immediately beneath and
parallel to the antenna, the spacing be-
tween counterpoise and aerial should
be no lesg than i the height of the
antenna above ground. The main points
to be remembered in erecting such a
modified or folded doublet, are: (1) the
space |partially enclosed by the two
sides of the antenna system is noise
free, and; (2) the transposed lead-in
should be connected as high up as pos-
sible.

Man.-Made Interference Limits
All-Wave Reception

Checking hack at this stage of our
analysis we find that there are 3 out-
standing characteristies of the doublet
antenna, to wit: (1) resonance at the
lundamental and harmonic frequencies;
(2) high directivity, and; (3) pick-up
and lead-in sections of the antenna sys-
tem maintain their functions independ-
ently of each other. These character-
isties especially recommend the doublet
for quiet reception of distant stations.
Although reception on the short wave-
Jengths is less affected by “atmwospher-
ics” (natural static) and good results
may be had in midsummer even during
a thunder storm, the retersc is true
where the interfercuce is man-made.

Electrical machinery such as trolleys,
dial telephones, motors, electric fans,
automobiles, airplanes, electrical appli-
ances, flashing signs and oil Dburners
create far more interference to recep-
tion of the shorter-wave signals than to
reception of programs in the “stand-
ard” broadcast band of 200 to 550 me-

TRANS, GEN. TRANS. REL.
—
GEN.
{\
+ = DET.
. , . ~ (=]
s s
x
DET. Y 1
REC. GND. -7 TN
~A- -B~ GND.
HERTZ "DOUBLET" MARCONI “INVERTED =L *

Fig. 9
Fundamental antenna systems.
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Fig. 1
The new ‘‘double doublet™ all-wave antenna installaticn,
ters. In tests it has been noticed that The Lead-in of the Doublet Antenna

stray conductors such as antenna wirces,
and power lines, re-radiate noise jnter-
ference that has been radiated at a re-
mote point and picked up by these con-
ductors; this demonstrates the need to
keep the flat-top or dipole section of the
Marconi or Hertz antenna system, re-
spectively, as far as possible from such
wires.

If necessary, where the local inter-
ference covers a considerable area, it
may be advisable to locate the antenna
400 or 500 ft. away—perhaps on another
building—, running only a shietded
lead-in or a transposition line through
the area of interference.

Locating the antenna at a point re-
moved from sources of interference is
very  dmportant, inasmuch as the
strength of broadeast signals received
Jrom a rconsiderable distance varies al-
niost directly as the distance—whereas,
local interference signal strength varies
as the square of the distance. Thus, by
placing the antenna 20 ft., instead of
10 ft,, for instance, from a source of
local interference the ratio of broadcast
signal strength to interference signal
strength is improved approximately 4
times.

To still further improve the signal-to-
noise ratio, place: the antenna as high
as possible, By so doing, two desirable
results are secured: (1) an inerease in
height means getting the antenna fur-
ther away from sources of noise, and;
(2) the greater the height, the greater
will be the signal pick-up.

Finally, to receive the most distant
stations, sccure an even higher signal-
to-noise ratio by being carefnl to install
the antenna in a location isolated from
nearby wires, trees, building wals,
roofs, etc. Such objects reduce the effi-
ciency of the antenna system by absorb-
ing signal energy before it can reach
the antenna,

1934
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The doublet antenna provides maxi-
mum signal response on signuals of a
wavelength which has a certain rela-
tionship to the length of the flat-top
portion of the antenna system, and this
characteristic ordinarily is unaffected
by the length of the transposed twin-
conductor R.F. transmission line that
constitutes the lead-in. For best results
on ¢ given warelength the lengths of
dipole sections X and Y, in Fig. 9A,
should each be 14 of the desired wave-
length, This exact length for the di-
poles of the doublet is conveniently ob-
tained Dy dividing 492,000 by the de-
sired frequeney in ke, and multiply-
ing the result by .95, for accurate fig-
ures on wavelengths of 20 meters and
above. The result is the length of the
flat top, in feet; this length is now
halved by breaking the length with a
strain jnsulator placed at the exact cen-
ter. Of four dipole ends thus formed,
two terminate at this insulator and
connect to an R.F. transmission line
or twin-conductor lead-in whose wires
are “transposed.”

The two wires that compose this
“transposition lead-in" are interchanged
every few inches in their respective po-
sitions in order to eliminate the pick-
up of local interference, This reduced
pick-up of noise is due to the faet that
any current set up in one wire is neu-
tralized at the coupling coil or inipe-
dance-matching transformer by the cur-
rent simultaneously set up in the other,
puraltel wire. Of course, if man-made
interference is introduced in the set
via the power line (to which the set is
connected) before even the lead-in is
connected to the set. the antenna system
should not be blamed in this instance
if its correct installation does not re-
sult in more noiseless operation; in
cases such ag this one an all-wave power

(Continued on paye 46)

21



www.americanradiohistory.com

NEW AUTO

Auto-radio receivers have improved consid-
erably in design and appearance in the past
few months. Practically all models are now
constructed in single unit fashion, containing
dynamic speaker and "'B"" supply unit. Tuning
controls are improved in appearance and
mechanical construction. The circuitimprove-
ments and tubes used are such as to produce
an efficiency equivalent to that of an excel-
o lent home receiver.

G.E. B-52, duo-purpose radio for automobile or home use. Operates on
auto battery or 110 V. A.C.

| HE auto-radio receiver of a few
vears ago was a crude affair, in
conmparison with present models.
Whereas the old model consisted

of numerous boxes to hold the receiver
chassis, speaker and “B” batteries, and
the tubes were such that very little am-
plification of the meager signal (gener-
|_ ally obtained from most auto antennas)
— - S fed to them was derived; the new sets

Fig. E are practically just the opposite in that

Motorola, Dual 6—Super heterodyne, employs every imperfection existing in earlier
2-78's, 1-77. 1-75, 1-42, and an B4 rectifier  p)4e}s has been eliminated. The latest

or Elkonode No. 53 B’ power rectifier unit, . . L N . R
Airplane type tuning control and dynamic in auto-radio receivers is a single unit

speaker. A tone control is provided to com- with just one or two bolts, at the most,
) Fig. B pensate for car acoustics. necesary to anchor it to the car. Today,
Simply attach plug for 110 V. A.C. use “I3” bhatteries have been entirely done

away with, a “B” supply unit that ob-
tains its power from the car battery
being employed to furnish the necessary
plate voltages. This unit may be either
of the motor-generator type, or a vibra-
tor which chops the 6 V. D.C. (from the
storage battery) into pulsating D.C,
stepped-up by a transformer to approxi-
mately 225 V., A.C. and then rectified
and filtered by a special rectifying tube
and filter arrangement., Some receivers
employ a mechanical rectifier, operated
“in step” with the vibrator “chopper,”

Fig. C

Fig. H

RCA Victor, M105., 4-tube superheterodyne.
Employs a mechanical inverter and rectifier for
“B" supply, thus eliminating a tube.

Fig. D Fig. F
Arvin 25, 6 tubes and 6 In. speaker, 8 Audiola 346, 6 tube superhet, Manufacturer
point tone control. Easily installed. specifies that no suppressors are necessary.

Fig. G, left
Studebaker-Philco. Spe-

cial tuning control ar-
; rangement for instru-
" " ment board or compart-
= ment.
S

RADIO-CRAFT for JULy, 1934
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SETS -~ FEATURES

The installation procedure for auto sets has also been refined
considerably. A radio receiver in a car now is a thing of
beauty, in addition to being a necessary convenience. As
suggested in the photographed illustrations below, the tuning
controls may be so located in any one of various places in
a car, that it will contribute to the tuning ease and interior
appearance. Many new cars include radio as standard |
equipment,

Fig. J
Packard radio tuning control in arm rest.

to eliminate the necessity for an extra tube.

Essentially, what has heen, to a great extent, responsible
for the tremendous improvement in efliciency of present-day
car sets is the development of new and improved tubes. Such
tubes as the 6A7, 6B7, 78, and the 41 permit greater amplifi-
cation, larger power outputs at jnitiallv lower plate voltages,
besides a circuit arrangement that enables the tube to per-
form double functions, such as composite first-detector and
oscillator, or second-detector and A.V.C. or LF. stage. This,
when summed up, means simply that a tremendous saving
in tubes is accomplished without impairing the efficiency of
the receiver. In addition, the versatility of these tubes per-
mits the attaining of 3 tube efficiency from one, by means
of multiple functions (outlined) and reflexing. As a matter
of fact, most of the 5 and 6 tube receivers that are manu-
factured are the equivalent of 7 and 8 tube sets of a few
vears ago.

Insotar as reproduction is concerned, the new auto sets
reproduce with a quality comparable to most home receivers.
Some of these new sets employ class At amplification in the Fig. K
final audio stage, so that a relatively large power output is Packard, tuning control on instrument panel.
delivered to the speaker, resulting in ample volume without
“forcing” the volume control until that strained quality or
tone is obtained. Of course, all of the present manutfactured
models include the dynamic type of loudspeaker.

G. E. Model B.52

In Figs. A and B are shown an auto radio set that is more
than an ordinary auto radio; it is made by General Electric
(Continued on page 49)

Fig. 1

A special airplane-type tuning control is installed. with receiver, at the
factory of the Hudson Motor Car Company. It harmonizes with all
other instruments.

Fig. L, above
Standard type installation (Packard), tuning control mounted on steer-
ing column. Set mounted behind instrument boaid.

Fig. M, below
Tuning contro! matched with instruments in Studebaker.

RADIO-CRAFT for JuLy, 1934
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 AUTO RADIO
¥ INSTALLATION

N STEP witlh the improvements made in auto-radio re-
ceivers in the past year are improved methods for install-
ing these sets and the elimination of motor noisc. The
many thousands of sets that were installed in cars since
this form of car pleasure became popular have served to
increase by a considerable amount the knowledge of car
radio set installers. By this time most installation men
now have a fixed procedure or routine for eliminating motor
noise from certain makes of cars. Unfortunately, despite
this constant experience the amount of labor and detail in-
volved have not been materially reduced, that is, not up
Fig. A until a tew months ago. However, with the introduction of
A modern and well-equipped auto-radio service shop. new devices, designed to materially increase the efficiency
from auto-radio sets and reduce motor noise pick-up, it seems
probable that installation men will no longer dread the in-
installation work in certain types of cars. Their work has
already been considerably lightened by the foresight of pres-
ent-day receiver manufacturers in designing their new sets.
Most car sets employ only two or three bolts at the most to
fasten the complete set within the car. Compare this with
the numerous lioles and bolts necessary to mount the various
units that comprised an automobile receiver a few years
ago, and we can readily realize the tinmie and labor saved
by present improvements,

As regards the routine for ignition noise reduction or
elimination, certain salient operations are necessary with
every car, and from then on, depending on the car, it be-
comes a matter of “cut and try” or “hit and miss” endeavors.
Some of thie very difficult ones sometinies require practically
complete shielding of all low- and high-temnsion wires, in
addition to the suppressors and condensers that must be
installed. It has been noticed, by those actively engaged in
auto-radio installation work, that the following will aid ma-
terially in effectively reducing motor ignition interference:

(1) Bonding and grounding all cables and pipes that

(Photes A and 13, courtesy Halbran)

Fig. B, above
Screened cage for testing receivers in cars;

; | A 8
the screening minimizes external R.F. inter- - b
ference.
Fig. C, below ; . !
A car radio antenna rod. 1 4 i
Photo courtesy, Tobe Deutschmann Corp, 2 .
. 1 -
1 o e 4

Fig. D, above
Device for automatically increasing

C%L“PS‘BLE AADID ' charging rate. Courtesy, A. Il Lynch, Inc. Fig. F, above
ROD ANTENNA ———m— Fig. E, below Standard types of ignition-noise suppressors;
Auto antenna matching-transformer unit. see text for applications.

Photo courtesy, International Res. Corp.

Fig. G, below
Inductive type of suppressors.
Courtesy. A. H. Lynch. Ine,

!

0

@ © |

RADIO-CRAFT for JULY, 1934

ANTENNA SOCKET
AND
MOUNTING BRACKET

24

www americanradiohistorv com


www.americanradiohistory.com

SERVICE AND |

HINTS

extend through the “bulkhead’ or “fire-
wall” as it is sometimes called. Also,
in & good many instunees it is heces-
sary to ground (with heavy cable) the
nietal panel which covers this compart-
ment wall.

(2) Connect both “A” wires from
receiver to battery direct, instead of to
ammeter and instrumeut panel (which
seems to be common practice with most
installation men who afterwards won-
der why they encounter so much diffi-
culty in eliminating motor noise.)

B
) c2 l
Ve L3
| L?} T e q.:t:) i
I L !
I
]
I DEL'ﬂY R3 I|
Mo — = = = e e el 50,0600
| * Y 73 1507 OWMS
| 4 a 1800 = 1
— | OHMS )
[ i = e S ) :
- T - N
] al Llal gyl |
| B 125 /7 rb |
ME I 1100 | |
Fig. 1 | T (6aCW) T Qg | |
N I il p C;IH s 4!35: 3 |
-B= . ol
Wiring diagram of a | ‘5»4%. Olwm L~ I
multi-tapped 8" elimi- || o —  _ 2.75050 ouus +%07 E) |
nator for car-or farm-set (€ACH) _;,______,__i. _______________ _]
==
use. -

(3) Install antenna in roof of car,
preferably, for best reception, and as
far baek from motor compartment as
possible.

(4) When installation is completed
and all grounds are installed, turn re-
ceiver *“om,” start motor up and listen
for motor interference. 1f noise is bad,
disconnect the short length of lead-in
from receiver to antenna and note
whetlter the noise ceases. If it does
then this may be taken as an indication
that the antenna is probably picking up
the ignition radiations from the over-
head light wire which leads to the donie

Fig. I, below. An auto-radio “B' unit.
Pleto courtesy, Getieral Tranoformer Ccip.

light.

(5)
Fig. H of ignition

A new principle in auto-set antennas.

hote ecurtesy, Insullre Corp. of America

Installing a
* will generally eliminate this trouble.
For some very stubborn cases
interference, g
(Continned on puge 57)

dome light filter

specially

A NEW AUTO-RADIO

REMOTE CONTROL

This tuner will be of interest to the constructor who wishes

to build a modern set to suit his particular requirements,

hrd 50,000 6A7 OSC.L OET Y

i OHMS \' L
.j

= 4
ELE #3E

IFT
(

=

250
OHMS

0.5~ _
MEG. ¥ %: e — —
VOL CONTROL

Schematic wiring diagram. indicating use of a 6A7 as a composite
oscillater and first-detector,

* Delta Itadio Mfg. Co.

RADIC-CRAFT JuLy, 1934

for

Fip. A
Tuner clamps on steering column.

OMETHING different in auto-radio econtrols is now

available to the constructor who wishes to build a

deluxe or midget auto radio. Since midget auto sets

are becoming poputar for local reception much in the
manner of the popular A.C.-N.C. home sets. an auto-radio
remote control has been developed that incorporates a tun-
ing unit to simplify the building and installation for the
constructor,

This is accomplished as follows: instead of controlling the
condenser gang and volunie control b¥ means of niechanical
drives, the complete tuner is incorporated in a compact unit
which fits any steering column. This simplifies construction
for the builder since all experimental work has been care-
fully carried out resulting in maximum efficiency over the
broadeast band. The illuminated airplane-type dial is cali-
brated in kiloeyeles.

The Schematic Circuit
Looking at the schematic cireuit, you will see the standard
(Continued on page 56)
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NEW AUTO-SET DIAGRAMS

\) MAJESTIC 66
IS RECEIVER is a superheterodyne
using an LF. of 175 kec., employing a
3 gang condenser. Circuit sequence is,
1 stage of tuned I.F,, composite first-
detector and oscillator, 1 stage LF., di-

25- ode second-detector, one stage of AF.,
e (e I Tl followed by a power stage. Full A.V.C.
GAOUNDED VIBRADR ' AAN E E- . . . ..
oo tonnETT \f' 5[ { e - o L,ngw‘i,lﬂ action on 3 tubes is obtained from the
i , 0 2-m I N A A . .
coasmonsiarsec AT e e = ram ﬁ"—il."c.,m diode circuit by the “delayed rectifica-
’ - i 4

. PLUG . " o di-
BRAO ol o a5 o, INSIOE 08 CHASSIS 7 I ey ,_.,___"i_ tion method. In this method, the di
beoipoiind ] I §iome = 2 L’/ a1 e ode plates operate at a slight negative

" ¢ ,4) X bias so that no A.V.C. results uutil a
N e -ﬁL—r Vo . ) e d
T eevs ¥ certain signal level has been reached.

- A7e MANYAL VDL CONTROL . PR T .
e &4 Tt Soutac The power supply is of the vibrator
‘GoBAR* ’ ' type. A resistance whichh varies until
the tubes heat up protects the vibrator.

0156 P \

ZENITH MODEL 462

HIS receiver employs a 6 tube super-
heterodyne circuit. The LF. used i3

252% ke, Tubes used and operating
voltages are as follows:
Sup.~
Tube Use Cath. V. C.-G.V. GV =G V. DLV,
. 6CH ILF. Amp. ... 1.5 R X A T
GF7 Det. 1 & Ose.. 3,3 -— 35 1200t 174
Q- 100
D6 LF. Amp. ... L5 — L5 2 19
50 et 2 & ANCL LR — = - 154
42 lower Amp. ..... — =115 - 1748 183
6Z4 Mect. .euvurnnren- 1714 — - - -
All voltages measured front indicated

peints to ground. Battery voltage, 6V.

To balance 1.F. circuit, remove con-
trol-grid lead from the 6F7 and connect
the 25214 ke. test oscillator to the con-
Ser one ST ¥ Lo Sevn o trol-grid of the tube and to ground.

-
g - - -—
et oy - - 100V pangatueins 0 TOu E

= P O EavE RES S e E§) 300y 161 152Nt conTant T aatt comecron

eay
ADJUSTMENT
(XAl

s

POSTAL MODEL T

HE circuit diagram, on left, gives all

necessary resistance and capacity val-
ues for servicing the set.

Balancing intermediate frequency
coils. These are peaked to 175 kc. and
are trimnied through the top of the tall
- cans by nieans of a small screwdriver
g';,;v_:,:g and a 5/16-in. socket wrench.
®a Balancing R.F. coils. Tune in a weak
signal at its correct dial marking near

LF-175kr

CoOMMON B F

— s . GRouwD 1,400 and adjust first and second trim-
e Ot ) -1 ! . .
CEPA S Ll mers on variable from front of chassis
| n'-l +* X COwMON ~EATER GROUND n s
- v . Sasch r—-‘f?ﬁlﬁfé:fﬂumw for loudest signal. If signal does not
jo—— - = vsn g e | ] . S —— come at proper dial setting carefully
o oo T e e e e e e s W MREWTHESEY WOATES RESSTANCE VALUES) adjust rear trimmer on variable to shift
= signal to its proper location and then
F T " ___._._..,_] A f1L_aveOTSMES .0.5-MEG E;xooum‘ dijust i d tri
. e oy 6o 1, #era }o&g a2 oo i readjus rst and secon rimmers.
Moucd 647 Jsces '
| i )

/

J
I STUDEBAKER MODEL AC.206

I‘T HIS receiver is a 6 tube superhetero-
o5 dyne; the IF. used is 260 kec.; built
3 by Philco and in circuit design very
Cx much similar to the Philco model 11.
- To align or adjust tuned circuits re-
move the control-grid cap terminal front

77 tube, and connect signal generator

Rl after adjusting to exactly 260 ke. Vol
260 ke. I ume must be turned full “on”; all pad-

ding condensers on LF. transformers
adjusted first. After aligning LF.
stages, connect signal generator to an-
tenna and adjust padding.

~te -

OTuel SI0E OF

BATTERY GROUND-

€D TO CASE (R 7
o5 CaR)
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MOTOROLA DUAL & ¥~

ALIEXT information regarding this

receiver may be obtained by refer-
ence to diagram on left. When servie-
ing, the audio end of the chassis may
be checked by removing the control-
grid cap of the 75 and, if normal, a
loud hum will occur. To check the os-
cillator circuit, turn the wvariable con-
densers to “minimum” position and
touch the oscillator stator plates. A
click should be heard when plates are
touched and again when fingers are re-
moved—to indicate that oscillator is
functioning.

For alignment of LF. transformers
signal generator output should be con-
nected to the grid of the 77 first-de-
tector and oscillator tube. Remove the
grid cap and connect a .b-meg. resistor
ifrom grid to ground.

ATWATER KENT MODELS v
816, 926, 936

S(‘HE.\IATIC wiring diagram of circuit
for these three models is shown on

right. In lower right hand corner wiring |

of motor-generator type “B” supply fov
models 926 and 936 is shown. Model
8§16 employs a mechanical inverter and
rectifier, thus eliminating rectifier tube.

Al voltage measurements are indi-
ated on drawing, and were made with
sensitivity switeh at local position
{switch open),

Aligning procedure and servicing tests
are similar to those mentioned for other
receivers,  CQutput of signal generator
should be connected to grid cap of 6A7
tube after terminal is removed. 1.F.
peak 264 kc.; receiver is best aligned

1
when chassis and generator box (926

and 936) are grounded.

J
AUDIOLA 346

ANUFACTURER recommends after

installation is completed that an-
tenna trimnier be adjusted on distant
station around 1,400 or 1.500 ke. for
loudest signal, Antenna trimmer will
be ltocated directly uunder serial num-
ber on top of set. This adjustment will
provide maximum sensitivity with indi-
vidual types of car antennas.

For special cases of ignition inter-
ference the filter shown in lower left
hand corner of diagram will prove very
effective. Insert in “hot” lead from
set and as close to set as possible.

L

RCA VICTOR M-105

NLY four tubes are employed in this
model, as shown by the diagram.
A vibrator type inverter-rectifier re-
places the rectifier tube. and if servie-
ing of this unit is required, it should
be completely replaced.
All R.F. adjustments can be made
with receiver in case.
Socket voltages are as follows:

Tule Cath, to  Cath. to Cath. to Cath,

Type Ground Re, 6rid Plate V. Ma,
TR-RLT, 4,42V, LAY as 525
GAT-Det, 442V, 83V, 2221 {1100
6AT-Oce, 442V, — 223§ Ytotal

GHT-Det 2 3,22V, |4V, 218 5,25
41 PP'ower 130,V 214V, 200 26.00

RADIO-CRAFT for JulLy,
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A 3 TUBE A.C.

SHORT-WAVE SET

This receiver, though simple to build, is never-
theless highly efficient and reliable in its
operation. It may be operated either from
batteries or 110 V. A.C. power supply. Com-

plete details of the receiver and power pack

are included.

€4. 250, 7 otme row- |
" MPED
J "_/ T_g-nnur
= —T1 &
: Susos e
57 oL I |
CS C :EG.. I
uu:_L\- ey = ) hl
.\ v1 "P os” ) {
st |4 a | | % o
P 20mr 2| Ik we QI | |
l . ¢ T . = 1t b S
] as wmF S R |
140 r—"— r8 Tp a3 L
| S ouus MME 36000 G Seg] 50000 OMMS 8(}8 2%
e ,nz" A s ME *
T Y |L ¥ 7 RS REGEN CIuTROL
— o:vau Sw .
hs N ]‘ ~ /
p \ 5 2 o 5ok HIGH- >
GND olu: 300 l IMPEDANCE
2 wiggs o O0MS aj’ 1 ouTRUT
PARALLEL | Perime \ Bw:zne'ugngn.somo L

Fig. 1

Schematic. First stage untuned, second tube detector with regeneration,
third tube resistance coupled audio stage. Power pack connections
shown in continuation.

FRANK LESTER*

OST of the simple and low-priced short-wave receiv-

ers that have been brought out recently for DX

enthusiasts who want to hear foreign stations are

of the battery-operated type, and therefore do not
particularly appeal to people who have grown accustomed
to the convenience, reliability and economy of house current
operation. These sets fill a definite need, but radio listeners
who lhave not bothered with batteries for years would much
prefer to “get into short waves” with a small A.C. set.

To fulfil this requirement and to get these people exploring
the busy short-wave channels, the writer has designed a
simple but effective A.C. short-wave receiver that uses the
latest tubes in a dependable, hum-tfree circuit, and that costs
very little more than the average battery model conwlete
with all its necessary “A.,” “B” and *“C” batteries. The
powerful A.C. tubes, of the pentwde type, make possible,
under favorable conditions. comfortable loudspeaker results

(Continued on page 42)

* fnginecr, Wholesale Radiv Service Co,

A PRACTICAL LINE

FOR ALL-WAYVE RECEIVERS

At last! A really practical and inexpensive line filter that
materially decrecses noise in the all-wave receiver caused
by line pickup of "man-made" static. Complefe construc-
tional details are given so that any novice can build it.

A. D. LODGE

E HAVE modern selective re-
ceivers and we erect carefully
designed antenna systems,

yet all these precautions are tive path

in a measure spoiled if we overlook the
greatest remaining collector of noise—
the house wiring that offers a conduec-
from the many sources of

FILTER

man-made disturbance directly into the
heart of our receiver. Through this
unguarded portal may enter the roars,
crackles, and sputters that mar the
otherwise perfect reception of distant

stations. True, there have been many
line filters, but being in general de-

e signed primarily for the broadcast re-
ceiver, they are practically inoperative
on the higher frequencies.

The writer’s assistance was requested
in clearing up a particularly troublesonie
case of noisy reception. Every known
noise reducer—doublet antenna; trans-

e’

o posed lead-in; ordinary line filters; etc.
had been tried but there still remained

Fig. A
inside view of line filter panel.
are placed at a right angle to L3-L4.

Coils L1-L2

28

Fig. 1
Diagram. Only 4 H.C. Coils and 5
condensers employed.

an annoyingly high noise background.
Tt was then decided to tackle the prob-

(Continuned on page 40}
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UPLIFTING
SERVICING

PROFESSION

"Thar's gold in them thar" suggestions and

THE

hints, for Service Men, which are contained

in ‘H’lIS issue.

PART I

LEANLINESS for a business is as
important as  personal  attire.
How many times have vou been
in a repair shop and seen things
piled up in piles, a dirty bench top,
dirty floors, a junky looking “dump.”
Dump is the right word here. as some
shops look as though their contents had

been dumped in place. There is no
cxeunse for it either, just laziness—that's
all,

Radio service work should be a little
more refined. Your best customers will
be ladies. 1t is the ladies of the home
who will have the service work done so
we must tone up the shop, make it at-
tractive so that the ladies can come in
and feel that they are not entering a
“grease joint.,” ILet's furm our first rule
right now. This shop wust be kept
clean and orderly,

The Shop Arrangement

In part of this series, were diagrams
of the suggested arrangements, and a
study of them will give you more of an
understanding than can be written.

As was stated Dbefore, place vour
bench near one of the display windows
which will allow you to have as much
daylight as possible. 1If it could be ar-
ranged so that a skylight could be in-
stalled over the center of your work
shop, letting in natural light, your light
bill could be kept down. In placing the
beneh in the show window, I believe that
by allowing a three foot depth show
window is all that is necessary for a
small display. It will let you near
enough to the glass to receive all the
light from that window. See drawing
of Plan of Shop Arrangement.

Phote comtesy Nar't Uniun Tub

e Lup

Second prize winner; Edward Radio Service, Washington, D, C.

The nicest size of bencles to build is
3 ft. tops X 6 ft. in length for test bench
and work beneh while for counters and
machine table 2 ft. x 6 ft.

In the drawing showing a shep ar-
rangenient, you will note the radio test
benelh has a switchboard of 6 paoels.
These panels are each removable and.
as you will note, contain 3 basic test
panels which 1 helieve, have more prae-
tical use than anything else you could
build. The first panel is nothing more
than a switching panel with beneh light,
switches, A. C. line voltmeter and a
series-mltiple test lamp for 110 A.C.
operation with a plug-in receptacle and
binding posts., The second panel from
the left is just a good old reliable elec-

—

PLYWOOD BaCk «.,_‘.

P

~ ~ MAGAZINE
FILE CABINET ~

27w
CENTER BRACT

-~ WORK BENCH ~

l‘xAHSRELF COVEQ LA L) Wiss- l-' '2- BAND TR L] TG TR
wOOD 0R METAL
e Ay 72—y gl -
-I, & YT Tmick Fig. 1, left. Construction
and dimensions of work
42"
e bench,
2°x4 Fig. 2, above. Dimensions
LEGS for a magazine file rack.
TS/
FLODRING
Kaase Fig. 3, right. Diagrams of
“A" and "B" power sup-
ply units.

DOORS SLIDE
PAST EACH OTHER [ R

A 8 e aa9e

RADIO-CRAFT JULY,
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F. E. COLT

tric clock so that you may estimate the
time it takes to do a certain job, Panel
No. 3 from the left is a power panel
having “B" voltages, “A" voltages and
‘C” voltages, speaker jacks and high
voltage juck with the “B” power supply
from under the bench as well as the
“A" and 'C” batteries. The panel on
the bottom row from lett to rizht (No.
4) is an eleven section bank condenser
bridge for substitution purp: ses and the
No. 5 panel is a condenser tester, This
is certainly a practical and handy
method of testing tor open condensers
as you do not have to disconneet the
condensers to check them.

The 6th panel is a resister bank made
up from a .l-megohm variable resistor
test unit and has in econnection ten

(Continurd on page 53)

llOV A C. POWER SUPPLY
POWER PANEL ON TEST 80aRD

TC TERMIN AL

Shave ‘{ '___171 If-l. SPEAKER
@I~ L@JF > |

11OV, 4.C POWER SuPPLY ')

POWER PANEL ON LOWER PART OF BENCH

d

Fig. 4

Wiring for ani., g'nd., and power supply outlets.

J
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SHORT

IN RADIO

CUTS

SCREW
DRIVER. \

,/f\

THUMB
SCREW ™
- BRASS TUBE
Ll 3/81
useE N\ 1*x ey
— HEAV ILY
Hhh____n:r TINNED ™
¢ S
LEGS
i SOLOERED
> SCREW ey EYELET
CLIPPEQ

A SIMPLE screw- or lLolt-holding attaehe
ment, It is sturdy, and easy to make
and usc. You need only a osafety pin and a
brass tube, Snip the Litelh, bend the eyelet
at right-angles, and solder the legs to the
tube twith the eyvelet 1 in. awayr,  Clip ont
the hack of the exelet, 3.4, Blass

I
HOOK IN CEI LING

OR BEAM
i |
l i TWISTED
b itk corRp = —"'I LET
I TRANSFORMER
REVOLVE
SLowLY

ey
BENCH — -~
—

CLEAN way to remove
transformer compoumnd,
hole in a corner of the can,
suspended by a  twisted  conrd
even tetiperature) about 12 in,
pan. Use a regulation blowtoreh
the compound to the melting point,
—"Lrrrorn 1, Laxe

and
1% -in,
I~ then
maintain
above o ddrip-

condenser

Drill a

which
Ito

to bring

# DYNAMIC REPRODUCER

10 INOUT
STAGE
oF
AMPLIFIER TO POWER
| PACK 1
o x
I # [

outeut TRans)  \mELD

USING COPPER OR BRASS USING
RO. HEAD il FLANGE o HEX
SCREW NUT
. Y]
voing / INSULATION USING HEX
HEX NUT DRILL HOLES TO Fir = WEAD BOLT
TIPS
COMPLETED
TIP-JACK
MOUNTING
PHONE /
np -~
MOUNTING
HOLE.
OME-MADE tip-jacks are illustrated, Cut

a piece of sheet metal to stze, Y% -x 2 ins,
drill for serew or boli, and bend as shown,
Drill lengthwise through the bolt or serew a
hole suitatle for the plug,—Joinx Borziw

VOLUME
CONTROL

SCREW L4 n

SCALE-CHANGE SWITCH 2 wIRE CORD LS
n<\
FINISHED VIEW HS

= e A

SECTIONAL VIEW OF BODY TO SHOW
SPACE FOR SwWITCH
- SWITCH

) TO HS CORQ
¥ ot —TO POINT
INSULATION TOLS
corD
M
Bl

-
i HIGH =
z a
+ L s¢ LEJ 5
B - -'I—j
SCALE-CHANGING tost prod, Especially
suilable  jo peint-to-point  resistance
tests, to quickly secure the correct aneter
range,  Merely mount a0 jack and push-but-
fon in the case of an ordinary expel-repel
pencil, as shown.—MamrnLox €. ArTwoop

. NEW SHEET OF
S CELLULOD

- 15
CHART UNDER CELLULOID —~

AKE your own auto-radio remote con-

trol, Remove wiper and resistor from
a volume control unit and fasten to the cise
a metal piate to which Is soldered a eopper
ke tube.  Selder a flexible shaft to the
volume control shaft and to the opposite end
of the flexible shaft solder a dial collar and
set-serew,  Use “hard” solder.—0, 1, I"'syxe

G DRILL HOLES
IN SOCKFT
/TO TAKE
HOLLOW
RIVETS

TUBE

K SOLDER
LEAD WIRES

-
g H
S PRONG
SOCKET

ALIBRATION charts and veference mates

riat may he kept in perfect condition for
immediate reference by mounting the data on
a pirce of woml or eardbonrd, covering it
with it sheet of transparent automobile cute
tnin.  1ield the data and cover-sheet in place
with thumb tacks,—J. A, CARGILE

TUBE
s L®
o.., |
LOCK
C' NUTS
WO LOCK ONE REDUCING i
NUTS ELBow )
REQUIRED REQUIRED —
{} “..
RIDGE
= " FILED OFF
4 TO FIT INTO
ELBOW L
¥ E ASSEMBLY -

C ONE SOCKET
REQUIRED

LEADS
e
SHIELD

N ORINNARY, small dynamic unit (for

best quality) is connected as a miero-
phone ; talk acrosg the diaphragm. A switch
connects the output transformer to the A, I
gystew input or ontput,—IMNNIS DELANEY

30

N EMERGENCY phonagraph piekup

adapter was made by eyvelet-ing a & prong
socket, after removing the cathode and grid
contiacts and drifling the holes larger to ac-
comodate hollow rivets,.—VERNON Abays

GOORENECK socket for panel ampltiors
and transmitters. The reducing elbow
and two lock-nuts for same are plumbing fit-

tings,  Solder leads to the socket before seal-
ing into the elbow.—Mark Ewarp
RADIO.CRAFT for JuLy, 1934
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NOTICE:

Mr, Experimenter—what is your
idea of time- or money-saving ideas?
Most radic men have a great num-
ber of short-cuts that they employ in
their daily work — short-cuts that
speed up their work or sove them
considerable cash. Sometimes the
convenience these impromptu arti-
fices afford is invaluable.

RADIO-CRAFT will pay, upon pub-
lication, space rates for ingenious
expedients in radic—and ijts ollied
fields.

The items moy include ideas in radio
reception; photoelectricity; television;
electronic music; radiodynamics; and
public address,

/ BOTTOM VIEW OF TUBE BASE

THIS WIRE CONNECTED
INTERNALLY TO PRONGS.

THE BASE MAY THEN BE
FILLED WITH SEALING WAX.

-A-

THESE WIRES CONNECTED
INTERNALLY. USE 1N~
SULATED BUS BAR WIRES,
THE TWO"B8° BATT. WIiRES

ARE SOLDERED TOPRONGS AS
SHOWN. “a+4" k ®

-B- BOTTOM VIEW OF TUBE BASE.

Fig. 1
Operating A.C.-D.C. sets on batteries,

OPERATING A.C.-D.C. SETS
ON A STORAGE BATTERY

Alden A, Rove

N FIG. 1 is shown, at A. an arrange-

ment for operating the DeWald Stand-
ard model LW-4 A.C.-D.C. receiver from
a 6 V. storage battery and “B” batteries;
the adapter shown at B is (esigned to
permit the Dual-Wave model LW-4.-DW
set to be operated under the same con-
ditions. Both of these ultra-midget set
models incorporate the types 6C6, 6D6,
43 and 2575 tubes; for battery operation
the type 43 tube is replaced by a type 41,

Although there is available on the
market a special plug and cable for
connecting the radio set, by means of
terminal connections at the rear of the
set, for car operation. the plug must be
removed every time it is desired to turn
the set off, an operation which the kink,
itllustrated, makes convenient merely by
operation of the regular set switch.

After making up the adapter shown
at A, which utilizes a 6 prong tube
base, remove the 2575 rectifier and re-
place it with the adapter. To connect
the power cord to the “A"” battery
the writer has made up another adapter
from an ordinary double-prong recep-
tacle from which two leads run to heavy
battery clips.

The Dual-Wave model incorporates a
6 prong auto socket. The special plug
and cable for operating this set uses a
6 prong base connected as shown at B,
for off-on operation of the set withput
removing the plug.

RADIO-CRAFT for

JuLry,

A SUPER-SELECTIVE WAVETRAP

Caroll Moon

FTER time and the elements had

wrecked the primary coil in the
first 1. F. stage in a G.E. model T-41,
the receiver refused to function. Inas-
much as the designer of said outfit con-
sidered it a faux pas to leave any part
of the chassis available, the primary was
simply disconnected and the aerial con-
nected to the grid-end of the secondary
in the first R.F. stage. As a result the
set worked beautifully, but tuned as
broad as the dial would permit!

After some investigation of the prob-
lem a wave-trap suggested itself. No
data was available and after several at-
tempts, a honeycomb coil of 200 turns,
shunted by a 500 mmf. variable con-
denser was inserted in the aerial lead.
Results were “just fair."”

After much experimenting the wave-
trap circuit shown in Fig. 2 was evolved.

Coils A and B, spaced 14-in., consist
of 35 T. each of No. 24 S.C.C. wire
wound in the same direction on a coil
form 2%% ins. in dia. The author used
as condenser C a unit of about 800 mmf.
or about 35 plates; an old 45 plate would
work even better.

As originally designed the wavetrap
is effective from 700 to 1,500 ke. and
then acts more in the manner of a band-
selector. Once a station is tuned in on
the main dial, the condenser C is varied
until at one spot the volume of the in-
coming signal nearly doubles.

ASSEMBLING SPEAKER CONES

Ernest Folto

N PAST issues of Rapio-CraAFT there

have been described ways and means
of constructing speaker cones. However,
none of the systems described a way to
completely assemble a cone if the old

BROADCAST

RECEIVER w

I~
P

Fig, 2
A wavetrap for super-selectivity.

Fig, 3
How to make your own speaker cones.

1934
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SAFETY N
EYELET

SPRINGS,
EYELETS
/8" APART
FOR ADAP=
TER PLUG
TYPE.

SAFETY
PIN

EnD SAFETY PIN SPRING -
EYELET SLIGHTLY OFF CENTER

Fig, 4
Making adapters to order.

8" 8
L

§\\ &Q\\

N

= FRONT VIEW-~
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=SIDE VIEW- a&s}a
_s-
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005-MF. ( 20MEGS. ; IDMEGS. "B190V
h vy ot

TBY 150V, ,.02-MF

MAIN AMPLIFIER
SHOWING METHOD OF
CONNECTING OUTPUT.

-D—

Fig, 5
A home-made condenser-mike adapter.,

one could not be oblained. or if it was
in such bad condition that an outline
could not be drawn around its edges so
as to facilitate its construction. It is
the purpose of this article to show sim-
ple and elementary data concerning the
construction of cones.

All of the materials needed can be
bought in your local stationery store.
The cost of these materials, listed be-
low, should not exceed 50c. Assuming,
for instance, that the voice coil and the
spider are intact remove the entire as-
sembly, being careful not to injure the
voice coil windings. With everything
out of the way we take our measure-
ments.

First measure the cone’s outside di-
ameter, B, in Fig. 3, and scribe a circle
having this diameter. Now measure
the voice coil openings. ({If the cone is
cemented to the inside of the voice coil,
take the inside measurements. If, as
in most cases, it is cemented to the out-
side of the voice coil take the outside
measurements.) This dimension is C
in Fig. 3.

To take measurement A it is neces-
sary to measure the distance from the
part of the voice coil form where the
cone was originally cemented. to the
edge of the leather holding the cone to
the frame. An-.easy way to do this is
to get a piece of cardboard large enough
to cover the face of the speaker. Through
the center of this stick a pencil or a
thin rod until it reaches the pole piece
in the center of the voice coil. The
length of rod running into the speaker
is dimension A.

(Continued on page 55)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING

NOTES

4

COLIN B. KENNEDY 62

RECEIVER was brought in similar
to the Colin B. Kennedy Model 62
Superheterodyne (A.V.C.) with the ex-
ception that it didn't have a tuning
meter. Volume was fair but the distor-
tion was awful. After checking over
voltage and current readings 1 located
the trouble as a short-circuit between
the primary and the secondary of the
input transformer to the 47's in push-
pull, placing a positive bias, about 20
V., on the grids of the type 47 power
amplifiers. A new input transformer,

T1, in Fig. 1, remedied this ?4[.

SONORA D-70

HE coupling condenser, C, in Fig. 2,
in the resistance-coupled stage of
the Sonora D-70 may start to leak when
the receiver has hecome thoroughly
warm after running about 15 minutes.
The speaker’s voice or the music will
sound mufied. A man or woman talk-
ing will sound as if their mouth was
full of hot coffee and they were trying
to converse at the same time. The
N.C. rating of these condensers seems
to be low for this particular position,
most of them being of the cartridge
type, pig tail ends, sealed with black
piteh which becomes quite soft in a
poorly ventilated cabinet (midget mod-

els). The capacity of these particular
units was .05-mf.—200 V. D.C.

Vv

WESTINGHQUSE 90
STUBBORN case of intermittent
reception was encountered in a

Model 90 Westinghouse superheterodyne
using type 27 tubes throughout with
the exception of a single 45 in the out-
put stage. Shunted across the first fil-
ter choke, in Fig. 3, is C, a .04-mf.
400 V. rating condenser, making a tuned
filter system. This condenser is en-
closed in a small, flat metal case sol-
dered to the underside of the power
pack unit which in Westinghouse mod-
els of this type is a separate unit in-
stalled on a shelf beneath the chassis,
as is the dynamic speaker. The con-
denser unit was unsoldered from the
chassis (the condenser was shorting oc-
casionally), and reception became nor-
mal: installing a new unit completed
the job.

In another model of the same set I
just clipped off the two leads to this
unit and reception became normal, with
no hoticeable increase in hum.

Unless the capacity of filter tuning
unit C is exact it will be ineffective.

200 A ROGERS BATTERYLESS

N ANNOYING, popping noise was

cleared up in a Model 200 A Rogers
batteryless receiver, console model. The
rotor and the stator plates of one sec-
tion of the 3 gang condenser had been
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Fig. 2
Muffled reception in a Sonora D-70 was cor-
rected by replacing a leaky coupling
condenser.

Fig. 3
A Westinghouse 90 had a faulty choke-tuning
unit,

WHAT THIS DEPARTMENT
IS FOR

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

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

bent out of place when undergoing
alignment at the factory, presumably.
After being in use for some time, due
to the wear in bearings and vibration
from the large, ram’s liorn type speaker
beneath the chassis. the plates of the
sections would momentarily touch when
the dial was turned to a certain few
points. Bending the offending plates
back slightly and re-aligning the set
cured this.

¥ PHILCO MODELS

N A number of Philco models made in

Canada I have found that the push-
back hook-up wire used has been drawn
too tightly around the edges of project-
ing condenser cases, socket terminals,
long bolts to the upper side of the chas-
sis, and padder and trimmer condenser
units. In time these cut through and
cause the wire to short to the chassis,
in a number of cases allowing faint re-
ception, if any, depending on what part,
the offending circuit wire was affecting.
Tape around the defective spot will
cure the trouble.

(Continued on page 61)
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Fig. 4
Lack of signal reception over part of the
tuning range in a Kolster model CK-35 re.
ceiver was found to be due to an open grid-
suppressor.
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Fig. 1; Fig. 5, right
Above—Replacing T1 repaired a Kennedy 62.

Right—falnt reception in a Mohawk Lyric
model 90 chassis was traced to an open A.F.
transformer in the ‘‘double push-pull” unit.
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RADIO-CRAFT’S

INFORMATIO

N BUREAU

25Z5 VERSUS (v

(266) Mr. Everett E. Collins, Capron, 1N,

(Q.1) Tlease publish the answers to the
fullowing questions: Is a 1V tube as efficiont
a rectifier as a 2525 In an A.C.-D.C. 8ot ?

(A1) The efficiencies of these two tubes
capnot be compared in as simple a manner as
¥ou seem to think. The 25235 is actuglly two
half-wave rectifiers in one glass bulb, which
permits this tube to carry just twice a8 much
viurrent as the 1V, [lowever, this does not
indicate that the former tube las more ef-
ficlent, es the filament and other character-
istics are entirely different.

In other words, the tubes are not inter-
chanzeable. The 25%Z5 has a filament de-
signed for 25 volts, while the 1V requires 6.0}
volts. Also, the 2025 {3 designed for a num-
ber of circuit varlations, such as voltage
doubling, ete., while the 1V is limited to use
as & half-wave rectifier,

We would mot suxgest thet you try to
rhange the rectifier tube In your set to use
the 2545, if it was desizned for the 1V,

(Q.2) Could you publish a 6 volt battery
converter of the vibrating type to operate
this set from a 6 volt storage hattery.

(A.2) While a 6 volt converter could be
made to operate this set, this is not eco-
nemlcally possible, unless you change the fila-
ment circulta of the tubes to a parallel con-
Bieetlon, so that the filaments can be actuated
directly by the storage battery, while the vi-
brator unit simply supplles the plate current.

A SMALL P.A. SYSTEM

(267)  Mr. J, Hlarworth Giraut, St, Louls,
Mo.
1Q.) I have recently scen advertisements

about a small YA, unit which ix &eIf con-
tained, having the speaker built right in with
the amplifier and nsing a cirenit which per-
mits operation on either A.C. or L.C. lines,

oL
o ‘J.!.ﬂ “} 43 vun‘?::.n
m-r.-’cr.
h con.
528
vy - l
[ d— v A x r
Bur (eacs)”  J8O Oeme newsTanCE 1w CORG
Fig. Q.267
An A.C.-D.C. P.A. system supplying 2 W.

outout.

I have need for snch a smalt unit, ag I
ean rent one fo stores oy neighborhood
for advertising purposes,  However, if pos-
sible I would Jike to taflld the unit, as 1
have a large stock of parts in my shop,

van you supply me with the elceuit of a
suitable amplifict system of this tyvpe?

(A The cirenit shown in Fig, Q267
shonld answer your requirewments.  As you
will potice, it usex a doublesbutton carbon
mike, for high quality, coupled to a type 39
or 44 pentode tnbe whleh is, in tnrn, conpled
to a t¥pe 44 power pentode tube.  Resjist-
ance Interstage conpling is used for stability
and to permlt the high voltage galn of the
two pentode tubes to be utitized,

The filaments of the two amplitier tubes
are connected in series with the 235 V, iila-
ment of o 2075 rectitier tube, which serves
the double purpese of supplying the plate
voltage of the amplitiers and supplying the
ticlid coil of the dynmamic spenker,

The values of all resistors, condensers and
other parts are specified on the cireuit.  We
are sure that you will have litite difficulty
in constrocting  the unit,  Hoewever, there
are several precauthms ta be observed,

The earbon microphone must not bhe used
oo close to the amplitier, for it must be
remenbered  that  the reproducer is in the
e cise as the amplitier, aud you will be
tronbled by aconstical feed-back if the two
are placed too close together,  The dynamic
reproducer shouldt have a tield winding de-
signed for operation on 110 VI, and the
ontput transformer, which is usually attached
to the speaker should be designed to operate
from a power pentode of the type used.

It will be notieed that a power cord hav-
ing an internal resistor Is used. This type
of cord becomes warm  during  operation-
this heatlnz is normal and dees not impair
the operativu of the nnit In any way,

SECONDARY EMISSION AND
THE DYNATRON

2680 Mr. 1L AL Irvine, Winnipeg, Man.
Q. As a constant reader of Ranto-Crakr,

I naturally turn to you for information about
a subject which [ have little o1 no knowledge

nanmely, sccondary  emission,
What ix the cffect of carbonlzed plates
In dynatron osclllators or oscillators com-

bined with Grst-detectors using a 24 type
tnhae

ALy Secondary cmissfon from the plate
of a tube: or any of the grids, is due to the

impact of electrons from the filament ox-
pending  sufficient energy  when  hitting  the
Plate to knock other electrons from [, It

is these “other” or secundary electrons that

T
g_7¢c¢ fr ¢

a3 / Qd
0.35°MEG. 15000 oums-[/

&

Sw.L AND SW.2 ARE GANGED.

Fig. Q.269

The circuit of the General Electric model

RADIO-CRAFT JUulLY,

for
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SPECIAL NOTICE

Those questions which are found to
represent the greatest gencral interest will
be puhlished here, to the ecxtent that
space permiis. (At Jeast § weeks must
elapse between the receipt of a question
and the appcarance of its ahswer liere.)}
Mark such inquiries, “For Publication.”

Replies, magazines, etc.,, cannot be sent
C.OD. Back issucs of RADIOCRAFT
prior to December, 1932, are available at
50¢ per copy; except the following is-
sues: 7/'28, 2, 3, 4, 6, 9 and 11/'30;
5, 8 and 9/'31; and 10/°32, which are
out of print. Succeeding issues are gstill
available at the regular price of 25c per
copy,

Inquirics to be answered by mail MUST
be accompanied by 2i¢ (stamps) for vaeh
separate question; answers are subject to
subsequent publication if considered of
exceptional interest,

We cannot furnish
considerations.

Fumish sufficient information (in refer-
ebce lo maruzine articles, be sure to men-
tion issue, page, title, author and figure
mumbers), and draw a careful dipgram
(on sepatate paper) when needed to ex-
plain yout meaning; use only one side of
the paper. List each question. Be SURE
to sign your name AND address.

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

e

wive rise to secondary emission effoets, It is
these same secondary electrons which cause
the rather erratic curves In the type 24
tnbes at low plate voltages which, ineldent-
ally. makes them suitable for dynatron
aetion.

Carbonizing the plates of these tules re-
duces  the pumber of secondary  electrons
from the plite and hence minimizes the curv-
ature of the tube characteristie whieh ix used
for dynatron oscillators, For this repson,
Type 24 tubes with earbonized piates avre not
particularty suitable in dynatron circuits.

For further details regarding the dymitron
action, the artiele “Faets About Dynatrof
Operation,™ Ly ¢, M. Delano, in the Mareh
1034 Rapo-Crarr, page 535, and April 1934,
page B398, should be reidd.

Individual design

A STANDARD BATTERY SET

(269) Mr. Erach, New I[Iaven, Conn.
1 I Dhave a cabin at Lake Sehago,

Malne, which [ visit every summer for vaca-
tlon,  Neveral years ago, [ took o radie set
up there, but did net get very good results,
nElinly bhecause the 2V, tahes wore used and
they were found to be too delicate,  We ex-
prricieed too moeh trouble with burned out
tubes, which were hoth expensive and diffi-
cult to obtain up there,

I have been thinking of Dbuilding & set
using the 6.0 V. type tubes and use a stor-
age batrery for filament sapply.  While we
do not have eleetriedight lines in the cabin,
there is an antomobile serviee station about
a  mile away where the battery ean  he
charged,  Can you supply  the cirenit for a
tependtable three tube battery operated set
of the type dresired?

(M) The elrenit at Vg, Q.269 is both
simple and dependable, In faet. ax you ean
sec, it comsists simply of a stage of IHRF.
using an K., pentode tube, a  sercen-grid
detector and a power pentede A, amplfier,

Wihile thix Jaymt may not seem sutheiont
for dependable reception, it must be remem-

“[Dered that all of the tubes have high ampli-

fiention factors and the resalting volume and
sensitivity will be a surprise to you. The cir-
cult shown i jdentical with that used in
the General Electrie model 230 table mondel
battery-operated roceiver,

In constructing the xet, we would advise
Jou to purchase the colls, one of which i<

(Continued un puye 47)
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GENERAL ELECTRIC "AUTO AND HOME" MODEL B-52 5 TUBE SUPERHETERODYNE

(Portable, “arm rest” home and car radio set. Incorporates a dual rectifier system—a synchronous vibrator mechanism of full-wave type for battery
operation, and a tube rectifier for 110 V., A.C. power line operation. Also has A.V.C., tone control, and sensitivity switch.)

Tltra-modern  in every sense, the new
.15, meodel B-52 reeciver, lustrated both
fnside and out, as welt as schematically, es-
tablishes o uew standard of utility, Use it
at home, plugged into the wall receptacle
for 110 V., A.C. power, or take it vut to the
automobile and connect fts battery socket
to n permanently installed battery power
cable. The maximum undisterted output
ruting of the set Is L8W, (maxlmum, H.6
W.) with a power line consumption of only
50 W.: the battery drain is only 3.9 &,

Tube Plate Cath, 8-, Cath.
Type Volts Volts Volts Ma.
vl 216 1.2 RH a0
Vo 216 o Bl 100"
vuss 216 4.2 — 10,07
Vi 2.7 KT 4.0
Vi 15.0 253 HIXT}
va —_ —_ R{VX))

The above tube operating voltages are
taken with a 113 V., A, line or 6.3V,

battery supply: and with the set adjusted
for "no signal* conditions with the sensi-
tivity control at “sensitivity,”

*Der, 13 *%ose.; 'T.m.s. s ?'total,

The tuning range of this set is 540 to
1,70 k¢.  Note that the vibrator inverter-
rectifier is accurately adjusted and sealed
at the factory and =ervice adjustment
should not be attempted. The resistance
values of inductances are shown In paren-
theses,

The power circult for battery operation
consists of the vibrater inverter-rectifier
with its associatde transformer and filter
clrenlts.  The leaters of the tubes are
powered dircetty fromr the car storaxe bat-
tery. ‘The operating switch Is so arranged
that af one position bartery operation is
obtalned, while at the other position, cor-
rect connections are made for ..U, opera-
tlon,

When the switeh is in the A.C. position.
the A.C, Input cuvrent is connected to the
primary of TI.T.2. Two secondaries are
provided, one for fornishing pewer to the
tuhe fllnments and the dial lamp, and the
other for plate supply te Vo, The output
of Vi utilizes the snme filter system as that
requited  in batrery operation; the ficld
coll is uxed as a fllter choke,

Adjustment of the ILF. section of the
sot Is made In the following manner, First,
align the dial pointer to the low-frequency
et graduation (small arvow marked “Max,
Cap.”), with tuning condenser rotor fully
meshod. Noxt, turn dinl to 140, couple a
sorvice oscillator to the antenna and ground
posts, and adjust the output meter {(con-
nected dcross the volee coiby for maximum
detlection at 1.400 k¢,  Corrveet cirenit in-
terlocking by making a second re-alignment.

In making I.F. adjustments connect the
service oscillator hetween the control-grid
of V2 and ground: the output meter re-
mains connected to the veice coll.  iteduer
the ontput of the serviee osciliator until
only a small deflection of the output meter
is obtained, in order (o counteract the
ALVLC aetion, with the volume control set
at maximum. Also. xround the antenna
lend and adjust the tuning comdenser so
that only the scvrvice osclllator signal can
be heard. Then, adjust the LI, trimmers
fur maxtmum deflection of the output me-
ter, Although it is advisubie to follow the
1.I°. adjustments by 1P, alignment, due to
tnterlocking effects, the reverse is not al-
wuys true.

STATIC INTERFEREXNCE

Few Service Men realize that various
clicking sounds heard vin the radio set
only when the car is in motion may be evi-
dence that “statie eleetricity” is being gen-
erated by friction. Test by coasting down
a hili with the motor turned off.

(1) Lliminate static clectricity generated
by friction between the hrake drum and
the brake lining by applying “brake juice”
to the brake lining.

(2) Lliminate stotic due to friction be-
tween the tires and the road surface b¥
attaching o small hrass hrush under the re-
taining nut on the spindle to contact the
wheet hul of cap: or, mix a teaspoonful
of graphite grense with the front-wheel
grease (rear wheels usually make gouvd con-
tact through the rear driving axles),

(3) The rimx of woovden wheels, espe-
clally those equipped with balloon tires,
may requlre bonding to the hub; and the
Ll may require grounding to its spindie
by using graphite grease,

(4) In some cases brake drums, rim, and
spindle must be bonded together. Trouble
due onity to friction hetween the Dbrake
drum and the brake iining. may often be
cleared by Londing the brake rods—which
act ax an antenna and re-radiate the nolse—
to the chassis of the car. (Stotic inter-
ilyvgrade Sylvania

ference data courtesy
Corp.)
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There’s plenty of Servicing Material

in the NEW 1934 Manual

HE necessity of GERNSBACK Manuals in the
I 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
—ntethods of servicing, the new equipment constantly
needed to cope with new tubes and sets, and the
other fields of radio, such as public-address systems,
short waves, auto radio and others.

The illustrations in the 1934 Manual are more explicit
than before nusmuch as the dlagrams are not limited to the
schematic eireult, but other illustrations show the parts lay-
out, positions of trimmers. nentralizers, ofe.  There ure
hundreds of new eiveuits ineluded, gt not one from any
previous editions of the manuals has heen repented,  This
we wneonditionally guarantee.

As in previong years, the 1934 Manual algo includes a
FREE QUESTILON AND ANSWER SERVICE, In each book
will be found 25 coupons, which entitle you to free consul-
tation on any radio serviee fopie, These coupons give you a
complete mail service—questtons on servicing and opernting
any st or cirenit are answered promptly and accurately
by the editors.  Remember that, at tlw regular rate of 25¢
per guestion which ix usually charged by radio magazines.
this service alone is worth $6.00, And for the Maonual, we
charge only &340,

It is quite evident that the 1924 Edition of the OFFICIAL
RADI) SERVICE MANUAL i a declded improvement over
previous velumes,

ORDER YOUR COPIES NOW

Tt is important to every Radio Service Man and Dealer
to wet his copy of the 1934 OFFICIAL RADIO SERVICE
MANTIAL now., The new book will prove itself to be in-
valuable as those volumes of previous Years.

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

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street New York, N. Y.

Clip — Mail

Contents of the 1934 Manual in Brief

@® Disgrame and service notes, more complete than ever be-

fore in any MANUAL. Not merely the schematie hook-ups

will be found, but ¢hassis drawlngs showing parts layouts,

positions of trimmers, neutralizers, ete.

@ Voltage readings for practically all sets, as an anid in

checking tubes and wiring,

@ Al values of intermedinte-frequency trunsformers used

In superheterodynes, with the manufucturers’ own sugges-

ti as to eorreect hadancing.

@ Detailed trouble-shooting suggestions snd procedure as

outlined by the manufacturers’ own engineers—in other

words, suthentic “dope” right from headquarters,

@ Values of all parts indleated directly on all dlagrams.
Section for reference to A.C.-1LC. cigarbox midgets.

® section for reference to public-nddress amplifiers,

@® Xection for reference to short-wave receivers.

® Section for reference to remote-control systems.,

® A complete compilation of radio fube datn, covering both

he old and the many new types.,

Section devoted to test equipment, analyzers, ete., with

full diagramns and other valuable information,

® A complete lint of American brondesst ntations with their

frequencies in kiloeyelen: extremely useful in calibrating

and checking test oncillators and in ealibrating receivers,

® Free Question and Answer Seryice, the same as In our

Inst two Munusls,

@® No theory; only service information In quickly accennible

form.

@ Absolutely no duplication of any dingrams; nothing that

appearcd in any of the previous Manuunds will appear in the

1834 MANUAL., This we unconditionally guarantee,

® A handy, ecanily-connulted master tndex making It easy

for you te thul almost anything pertaining to your service

problems instantly., This index includes all the diagrams

publishied In all the previous GERNSBACK Manuals, as

well ns the 193¢ disgrams, A big convenience and time

This Coupon Today

GERNSBACK PUBLICATIONS, Inc. |
99 Hudson Street, New York, N. Y. |
Gentlemen : Enclosed you will find my remittance of $3,50
for which yon are 1o send me. ostape I'repaid, One Copy |
of the 1954 OFFICIAL RADIOQ SERVICE MANUAL, [Send
remittance by cherk or money order: or register letter if it
contains eash, corrency or onused U, 8, I'ostage stamps. ) |

Name ..........

Address .. ... ...,

— e ———
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USEFUL AUTOMOTIVE-RADIO REFERENCE INFORMATION

(A compilation of valuable data, for speeding auto-radio service work, which includes: intermediate frequencies
the polarity of the storage battery's grounded lead; where to find the lead-in in cars equipped with antennas. and; the type of

INteErMuEniATE Frogreseins N
ArTo-Ramo SErERILTS
Manufacturer Model LF.(Ke.}
aera-Charles Hoodwln Co...... 970 173
Mr King Products Corp....... 100, S00 175
Ml-dmerlean  Mobawk  Corp, .. U-30 485
Ml-Amerlean  Aohawk  Corp. . U-50 454
Maerican Telev. & Ladlo Coarp, Dae, 61 175
Andn-Noblitt Sgparks ndnseries. 1-0 175
Andn-Noblitt Sparks Industries, 20-0, 30-0 [32%
Atwater Kent Mg, Co..... ,.e01, 91418, 91-C A
Muwater Kemt Mfg, Co....e., 421 s1n
926, Y3 264
Atwater Kent Mlg, Co........331 430
Anwater Kent MIg. Co........t36, 736, 736-13 26218
Audlola Badio Covevveenesiiodtiy T, N0, BeF 177 %
Audloli 1adio Coovverenreea- 313 1536
Autoerat Radle Co.vvveensoo..Dictalor 3 434
Aat-Vox Rallo Co.iveineveen 7l 175
Auto-Vox Radle Co.. .. .80 252
selwont  Radlo Corprvasy o vy 2660 135
Calillae Motar Car Co........06W, 072, 56V1 262
Caruse-Laurebk Wadio Co., ., AE-70 173
Ceniral Itadio Carporatien,....360. 361 256
Central Radio Corporation. ..., 261 173
Crasley Radlo orperation. ... .93, 96, 98, 102,
lod 1812
Coloniul Itadio Corporation.... 130 480
Colonlal Nadle Corporation, ... 106k, 161, 16115,
182, 1820t 175
Delro Radlo  Corboration...... 30N 175
DeWald-FPieree Alro Ine..... 6] 456
DewWald-Plerce Mro Tne, ... .52 175
Elvetrie Aute Lite Co.,.......062-A, 072-A,
3rae 02
1 Rey Radio Mfg, Coieevvennnd, B, C. 465
Ewerson Radio & T'ho 174%
Erla-Eleet. Researele Labs..... 521 175
lirta-Elevt. tescareh Labs..... sal, 602, 5600,
ioon 205
Lrla-Elect. Research Labs.....1i00 3
'l Radie & Eleetrie Corp. .. 101{KRK), 102,
101-13 175
*ads Radlo & Electrle Corp...10% 47
Franklio Kadla Corpr... .. oo 100 T2, 200 175
Freed Itadle & Television Carp. -7 456
Gulbransen {ompany L.362, ¥

Jackson-ell Company, Ltd.....2 g
Kazn Manufaetuging oo, Siper |
Karo Mabufacturing Co.. LRuper 3
Larkin Company ... ceel 90, 91
Laric, Ruodeiph Warlitzer Co, . \-60

Larie, Rodalphh Warlitzer Co, d6¢

Majestle-Grelg-by  Gronow  Co..66, 111
Melbara Itadio Mfax,
Mission Bell Radio 1o,
Al goniery Ward Voo ...
Motarla-Gualvin Mig.

{l
Couvra BT 1720, 81,

Muotorala-GabvIn Mfg.
AT
MatasMeter Gauge & Fquip, Co.1a-3

'ackard Radla Crop 5, 46

I*hilen Radie & 'Pele. Corp..
Ihilea Radie & Tebe. Corp

Phileo Radie & ‘Tele. Corp
Ry Vietor Cowpany, Ineo....)
Mlai, MI1s

Radis hassls, Ine
Sparks-WithIngton Company
Stewart Rudio Corporation. ..
stewart-Warnee  Corporad fon
Srroherg-Carlson Tele, Co..
sepamherg-Carlson Tele, Coo. . (Conipaet Talie
Pran<former Corp. of Ameriea,  AR-100

United Amerkean Bosch Corp,, Luiy, 150, Jus

(IPolicey
Undted Motors {30 ... L2035, tnds, {037
Well--Gardrer &  Company. . Ay a1, 82,

G, VRZZ, (6=
Whalesale Ttadle Serv, Co., Tuc.&-Tube Super
Zenith Hadio Corporatlon......460, 141

unequipped with an aerial system.

Can BarTeEry Grovxps
AND ANTENNA DT

Make 1931 1932 1933 1934

ofCar ABC ABC ABC ABC
Aubuen.. P11 P11 PAIATP

Austin.... P P - P =

Buick. .. N1 3 N13 N2 — N

Cadillac. . .P 3 — P 3 "3 P -

Chevrolet. N | 4B:3C N 14B:5CN 1B3C N1
Chrysler.. . 4 — P4 — PS5 — I' —

Continental— — — — 1 6 N1 6 N

Cord...... | LI | P11 P —— ———

Cunning-

ham. ... N N—— N — N
Dedoto....' 4+ — P4+ — P53 — I
DeVayx. .. — — N —=— - =
Dodge.... I + — P 4 P5s - T
Dusenberg. N — — N — N N
Durant. . N N — - _——

Essex...... N1 7 N1 7 N—— N-—

Ford. . ry — 7 — P8 — T

Franklin...]' 1 8 P 189D P 184D P

Gardner. . I' — —_—  — = - -

Graham P 1 1 P P oGi— ———

Hudson...N 1 7 N8 — N§g — P

Hupmohilel' — — I P—= P -

Jordon... N — — — — — S S

Lafuyette, — — — — — — — — r —

La Salle. . .P 3 P3 — P33 3

Lincoln.. N 10 — XN 10 N I1w— N

Marmom. . P — — P — - P —=-= T

Nash... P31 10 P61HIOE I8 — P o

QOakland N 1 1 — - - — — —  — -

OldsmobileN 1 7 N1 T N9 — N

fackard.. P 1 11 P11 LI P11 — P

Peerless... ) — — P —— — — — -

Pierce-

Arcow. P J — P K I K r
Plymouth.. I' 8§ — P 8 — PuUM3 r
Pontiac... N 1 1 N1 1 N—-— N
Reo...... NIN:12F NIN:12F N IN:12F N

Bl 80 50

Rockne....— — — P r

Studebaker.]' 8¢ - 9 IR re — p

Stutz, N1 13 NI 13 Ni i N

Terraplane — 8 - 5 - 1t

Willys..... N N N —

CoLrMy A—DBarrery Grorsns

(1) Positive groumd In 1929 models,

(2 Negative gronnd in 1929 mdels,

(30 6 has negative groumd,

(40 1926 stapdavd 6 oand 1430 pwin-igoi-
tian 6 have begative gronnd,

(31 G0, STo and RS0 have  negative
sround,

G a6, 070, 1060, 1070 and 1080 have
negative gronml,

(70 1120, 1150 and 1170 have negative
wrontul,

CoLeMy B~ ANTENNN  LEAD-IN

11 Nime supphied,

120 Lert windshickl post. Lomse end he-
hind cowl trim loanl,

(3 Right header  windshield pillar, On
a few  folding  top madels, lead s
Bronght forward from rear of top by
rmnning beneath hody,

4 Right pillar.

131 Department pillar,

T

Loft front pillar on all eloxed models,

in foremost car-radio superhets.:

roof in cars

(7 Left rear pillar,

(S Right tront pillar,

O Left tront pillar,

oy Near nsidie haek ol s

1A Models S-101 il none  =upe
plivd : S-105 aml lefr e
windshield header,

115 Closed models s Lefr frone pillie post:
cabrialer s Jeft side of dash,

(4 Maodel  CE, o orighe pillae on gpecial
order,

(I Late medels, righn pillav,

11 Bate models DD, vighn pillne,

() Model A, 1928 and 1920 none sup-
prliemld,

LGy Staring model 37-A0 hody No, 262 or
clissiz No, 10 Seomadel 16 bhady
N ar clinssiz No, IXDTINT 5 mode]
6o Iy Nuo, UNAT or chassis No,

(1 Laeft cender pillar,

(1 Cofledd baek of right cowl teim pancl,

I Hendsdn bronghn dewn throngh winds
mee of lert front door of closed lanlies,

(K Lendsin bronght dowa right o rear
quarier of 1op amd back of <eat eishe
jon. tRemove  sent cushion when
making conncetion

11y Lnte models,

D Barly models,

INE Flying Clond, all models (aod o2y,

) Roxle, all anodels,

oI After July, 10

(1 After June, 1451,

(10 Afror Mavel, 10232,

Corryx C—Tyri or Rooy

(11 Waoodd  slat,

(2 Slat aml bow type diagonal N-type
meral braces inat gromuded,

oSt and bow,

141 Waomd hows ami slats,

(31 Woml bhows,

(61 Padded fabele over wond bows,

(7)) Wonl eross hows,

(%1 Insitlnted ponlpry wire,

i Gironnded ponlery wire,

110 Poaltry netiing,

(11 Wire mesh,

(120 Ponlery wire, nsnally  arounded,

P13 A poots are slan 1ype eXcept Lelaron
bidlies, which have wronnded ponlies
wire,

(AL Muddeks S-100 al 1241061,

Vibe AT eloserl munlels,

0N apen moelels,

(Irve Rerjes 18,

(1) Except madels 1060, 1070, 1080 and
1000,

(0 Plving Clond cinelnding 19209 modeb,

This Data Sheet has been compiled Dy
Ramo-Cuarr sl from CTabe Complapents

for Anto Badio SNets,” hy ROA Vietor Co,,
Ine. and: cAuto-Radio Installation  and
Nervicing,' by Hygmde Syhvamia Corp,
SPECTAL NOTICE

e to an oversight, anthorship  credit
Al nor appear on Dama Sheers Nos, 118
and 114, “Lamo-Ceart Table of Bins Re-
et Values,” May, 1934, These  Iraa
shieers were compiled by Mr, Osear Block,
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FLYING "BLIND'" BY
RADIO

(Continued from page 13)

side the case changes only gradually as the
air leaks out (or jur througzh the lealk tuhe
the difference in pressure is proportion:al to
the rate of ¢limb q(or descent), awl is reg
istered on the dial.

The air gpeed is measured by a1 Piror sratic
head tube: but no direct reading of true
ground speed s poxsible, as there is ne way
of measuring drift when tying “blind,” ex
opt by taking radie bearings, amd then eolu-
puting the vesuliant, The seasifire elfimeler
operites on the nnevold barometer principle
amd  the rending naturally  affected by
changes in barometrie pressure ; however, bar-
enetrie  juessure  is brondeast from the
ground stations, and knowing the differenee
in altitudes between rhe airports of departure
and destination. and between baromerrie pres-
sure at take-off and landing. very accurate
adjustment is  possible, although  insuflicient
for the purposes of blind landing, which is
made solely by radio.  The traditionally un-
vertain  wmagnetic compaxs  i8  supplemented
by a directionil gyro, which is used prin-
cipatly fur regulating the rudder control op-
erating mechanism of the awtgymatie pilot,

is

_
G CRO

);’1’; SBY |

AND JUST THINK
—I'M GOING
TO MEET HIM
TOMORROW.

ISN'T BING'S
YOICE GRAND
IN THE
MOVIES Y

S UP
EARS U
O AR

in on
nd gives a 1P ol
. radio recep!!

-—

clear

AND THAT'S
THE LAST SONG

INDEED ! DID,

WELL, IT

) | WISH THINGS

PICTURE. DID JALIE O MER By e
' OLD 15 YOUR

RADIO THAT
CLEARLY.

ONLY ABOUT
TW@® YEARS

YOU LIKE IT?

The  automaris vilat  consists af the diree-
vional pgrro and an artificial horizon. and
regulates. throuzh a  mwechanieal follow-up
system, the controls of the airplane, keeping
it on any desired course. thus relieving the
pilot fromm this exhausting  task, Lur the
problemn of arriving at rhe invisible destina-
tion and Landing at the fog-glutted airport is
left to radio,

The Radic Range Beacon

The hackbone of blind aerial navigation is
the radio range beacon, Eight y-one  such
heirons . form a const-to-const net of invise |
ible lanes. A typical radio range beacon is
shown sehenatically in Figo 2, Four divee

tional antennas  pour forth  a  continnous
stream of signals: letter N{—.) is alwuys
diverrel ta the noreh amd soarh guadeanes,

while the letter A (.—) indieates che east and
west quadrants,  If the leacons run direetly
north and sgouth, the N signal is in the norith-
west and sontheast guadrants. By adjusting
the transmirting antennas, it is possible to

secure  any  desired  dirvection of the zone
where the . (dot-dash) and . (dash-dot)
signals blend in ove continunous note : (his

uarrare rane of blending radio signals is the
range “beam.”

THEN T MAY BE L.}

HOW CLEAR

YOUR RADIO I CERTAINLY 8ING SOUNDS "
TUBES. YOU WILL. 'Ll HAVE || B (e _ f——r
PROBABLY NEED EVERYTHING BLUE OF THE A M'E‘ETS \ GLAD | GOT
NEW ONES. FIXED IN TIME | NIGHT,, .” TI:C.E.GOLD - NEW MICRO- |
BETTER HAVE TO HEAR YOUR | i SENSITIVE RCA |
YOUR OLD SPECIAL BROAD- RADIO TUBES

CAST TOMOR- IN TIME,

ROW NIGHT,

TUBES TESTED.

Leception of range-leacon signals is either
aaral ov visusl.  In the instinee of aural
reception 1the pilot hears a steady audio-fre-
fuency nete as long as he remains on « s,
the note chanzins to (dotalash) or
(dash-dot) if an incorrect allowauee tor wind
OF G compE =S error takes him o off the path of
the rmdio beam.  Automatie volmine control
to compensite for the increasing tield intens-
ity as the aireraft approaches the station, is
pravided, and can be cut into the cirenit by

the pilot once he ascertains hisx direction on
2 rrticular beacon by change in signal
strenerh and his compasg hearing, (At pre-

seribed
1 rily interrupred,  and  Pederal  weather
toaadeasrs e made on the same frequeney,
thus enabling the pilot to “ride the heacim™
HEITE mial  wearher  informarion
withont changing the dial seiting.)

For visual rveception of radio range bea-
cons, the Morse sizualg of the anral sysiem

Gt ve NN

are replaced by two different modulations
(G5 and 86T cyeles, or 75 nmd 100 eyelex)

hizher frequency of the eomthination 1nk

ing the place of the N signal in the nerth
nd gouth guadrants, A vilieding.reed rype
o conrse-indicaror ig used for  interpreting
the signals (the ohlong hox underneath th
nding heam conrse-indicator <hiown in photo
of instrument beoard.)
moof 1w apidly vibrating dls (one for
ither frequeney appear as two white lines

of equnl lenzth, beecause of optical inertin
A deviation from the beacon path inereaxes
vihration of the veed on that side, and de- |
renges the vibration of the orther, makinge
them appear as twa unequal white lines, the
longer white line indicating the side to whieh

the airplane is off course.

RADIO-CRAFT JulLy,

for

periods, the heacon siznals are tem- |

When on ecourse. the |

GET RADIO AT ITS BEST WITH
- MICRO-SENSITIVE RCA RADIO TUBES
|
THERE'S a new thrill in store for you when you re-
place old tubes with these new Micro-Sensitive
RCA Radio Tubes. For true-to-life reception a radio
tube must be sensitive enough to pick up a micro-
scopic electrical impulse—the millionth part of a vol.
RCA Radio Tubes give you “Micro-Sensitive” accu-
racy. Have your dealer test your tubes today. Replace

worn tubes with the only tubes guaranteed by RCA
Radiotron Co.,Inc,,to give these 5 big improvements:

1 Quicker Stare 2 Quicter Operation
3 Uniform Volume 4 Uniform Performance
< Every Tube is Matched

@unningham

RADIO
TUBES
iy

adiotron

Uhielc) 37
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L, vy
METERS
13 MG YOLES
T 158 kL

EFORE you buy 3any
Brndln write for big new
FHEE Mldwest catalog
printed tn four colors, It
has helped 1housands of satls-
fied cu-lulers save from 1/3%

to 'z on thelr ruliug . by
buring direct from the Midwasl
Luboralories,  You, too, call

muke a posltive saving of fromn
S0 to 30% by buylng s Mid-
w“t “;'Tullw '&;ner Peluxe
ALL-WAVE radio al sensa-

1ionally  low d!l{rrl-{’mlm-l?- 5 pE A- K.E “-
horatory prires, liey bring in

Bromd 1-ts from stations 10 g {fess tubesy

mlles and more away . . . and give com-
wlete ware length corerage of 9 1o 2,000
melers (33 megoeycles to 130 KC).
These DbIgger, betler, wore powerful,
clearer fonwl, saper-seleciive radios
pave FIVE distlnct wave bamis. Ultra-
short, slioct, medlum, Dhroadeast and
g putting the whole world of
radio at your finger tips. Now, listen
ln on all UL ¥ programs (anadian, pollce, ama-
tenr, commerclal, afepiane, and ship broadeasts.

Try this Mldwest radie for 30 days hefore you ileclde,
New four-color catalog pictures a complete line of
beautlful_ artistle consoles and clussls, Nee for your-
self the 40 new 1934 features thal Insure amazing peT-
formance, These features Inchale  Aatonstle Nelul -O-
Tiand, \oplified Awomatle Volume onirol, 1w New
Type Tubes. Lialanved Unit Superheterodyne Cirrail
Automatie Tone Compensatlon 29 Tuned Clreuita, 7
Ie® Pelectisdiy, ete. The-e and many additlonal fea-
ares are usually fourul only in sets selllug from $1¢0
10 $15¢¢ Write fur FREE catalog

DEAL DIRECY WITH LtABORAYORIES

pesws SAVE U5
50%

wWITH MEW DELUKE
AUDITORIUM TYFE

Increasing costs are sure lo
result in higher rinllo prices
soon BBuy hefore the Dig
advance—NOW!—while vou
can take advantage of Mld-

== west's  wmammnkly
F“.EE liw prices.  No middlemen’s profit
to pay. You save from 30%s to 507

& = COLOR

when yoa bay dtrect from Midwest
CATALOG

Laboratories—you ger 2n days FRER
trlal--a« lttle as $5 down puts

a Midwest radlo in your home
Satistactlon guaranteed or your
money back

Midwest Radfs Corp. Fat 1520
Dept. 525, Cincinnati, 0. U.S.A.

Calrle Address: Miraco,
Al codus

ERUSH THIS COUMDY FOR
AMATUNG S0+ DAY FREE TRiAL
FFER AND IV 1954 CATALDG

MIDWEST RAD10 CORP., AGENTSI

[]
Dept, 525 Make Easy ¥
Cinginnati, Ohio, Extra Money §
Without ohligation on my part send | Check Herte 8
me your new ¥FREE 1931 ratatog, and ﬁ“’l " !
: complele detalls of your lleral 80- etails H
8 (ay FREE trial offer. Tuis is NOT 1
8 .0 order. [}
H [
n Name .
: .
q
» Addr .
= City. State. =
--.---‘......--.-I----- NSNS SWN
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Spaced at intervals alonz the beacon path,
are low-power marker beicons, directed up-
ward, sending out their call letters and pro-
viding a check for the pilot as to his posi.
tion along the Leam. 'Thus radio cnables the
pilot to reach his destination unerringly.

Landing “Blind” by Radlo

Onee over his destination, the pllot is con-
tronted with Dbreaking throneh the clouds-—
unles2 the ¢londs happen to lie right on the
ground,  Although soch absolute  zero-zero
(“celling zero, visibility zero™) conditions are
comparatively rare, ceilings of less than 500
feot Are not uncommon, and for all practical
purposes are equivalent to zero. Things hap-
pen quickly at three miles a2 minute, and low
ceilings have an unpleasant babit of Lecom-
ing still lIower without warnimg, Here once
ngain radio comes to the rescue and nprovides
an anfailing means of bringing the airplane
past all obstroctions, to a three-point landing
in the middle of the airport.

The problem of Llind landing is solved by
determining the position of the landing air-
eraft in three dimensions; lateral, vertical
longitndinal.  The lateral guidance s
provided by the runway loenlizing heacon,
operiating in the radio range beacon frequens
cies (200 to 400 ke)), and oriented to coin-
cide with the landing dircetion, See 1Mz 1.

A directional receiving antenna is used on
the airplanc, consisting of an addition te the
usnal vertienl poje antenna of a tlat-top ele-
ntent running back to the tail.  Signals are
received on the standard receiving unit used
for radiophone and vange heacon navigatiom,
but instead of the vibrating reed instrument,
A reed ecanverter ix used, which interprets
the slgnals by actuating the vertical pointer
of the combined instrument (course indi-
entor) A reversing swltch iz provided for
obtaintng proper reading when flying dway
from ot toward the bLeacon.

Vertieal guidanee is provided by a hori-
zomtally pelarlzed ultra-short-wave directive
beam st at a slight angle to the ground fo
provide the optimnm gliding path for land-
fng aireraft; the wavelength is meters
(90,800 ker,  The aireraft follows the path
of constant field intensity helow the inclined
axix of the bemm. A simple ultra-high-fre-
queney recolver Is used aboard the aireraft,
feel by 2 transmission line from a horizontal
half-wiave receiving antenna located slightly
ahend of the leading edge of the wing,  The
vectifiedd ontput of thix receiver actnates the
hovizomtal pointer of the combined jastru-
ment, and ladicates (in the vertieal dimen-
slon) the position of the aircraft in relation
to the gifding path.  Boeth [ateral and ver-
tieal guidance ave thus shown on a single
ecombined Instrnment, relleving the pilot of
considersible  meutal effort in following the
parrow gliding path,

o oo
Sheid

Longitudinal Guidance

Longitndinal gnidance is provided by the
rending of a direet curvent millinmmeter con-
nected in the plate supply to the radie fre-
queney amplifying tubes of the Dbeacon re-
ceiving  set, since  the antematie  velnie
cantrol opeeates to inerease the negative bi-
asing volinge on the grids of these tnbes,
with increasing input voltages to the receiver,
the plate enrerent is approximately inversely
proportionnl to the field intensity of  the
runwity beneans 1t ix thus possible to cali-
heate the instroment in miles (nsually 0 to
31, Ahbsohite longitndinal informntion, when
the aireraft appreaches the fiehl, §x provided
by (wo low-power radio-frequency o<eillarors
(an amdio-frequeney oseillator providing grid
modhitntiont, atilizing  antennas  with radia-
tion directed sharply npwards, and forming
two vertical walls of sound throngh which
the aiveraft mnst pass,  The first marker
hegtean warns the pilot that he is reaving the
edice of the tield, the second that the tielid
banndary §x passed,  The reception i= anral,
atd different wodnlation frequencies are nsed
ta facilitate mavker jdentifieation,  If the
Innding lwam path is correctly followed. the
height of the horizontal receiving antenna
above the cronmd is 100 fto and S0 i, re-
spectively at the two marker beacons, Wnow-
ing the distance Detweest the antenna  and
the wheels of the airplane (abhent 15 ft, for

a high-wing transport and & ft. for a low-

RAD
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wing mall airplane), the pllot hias all the
necessaty Information to make a correct land.
ing at the proper point within the airport

The method of loeatinz the rinwny local-
fzing beam, at an airport sitnaled close to
a radio ranee heacon siation, is THustrated
in iz, 2, which also shows how n pilogp lost
in the fog ean pick up & radio range beacom,

fdentify i1, and foilow it to the airpor
Assume that the pilot is lost at the point
marked “start.” Ile hears letter *N,” and

knows that the heacon sttion is either morth
or south, IIv turns off the anromatic v
wnie control, sers his course either directty
north or directly south (north, in rhis in-
stance), and listens to the change in signal
volume, The decregase in signal srrensth oo
the northern comese tells him rhat the beacon
station lies to the south.  [le turns aronnd,
and thes south until he reaches the heacon,
where the "N xsiznal DBecomes o contintotus
note.  To identify the heacon, he makea 4
00° turn, cither right or left, and listens for
the signals o change, In this insrance, Ier
us snppose that he tnrns lefr, and shortly
the siznals chanze to letter “A”. This den.

pitely  identities the bencon, and tells him
that the radie vange heacon  station  lies

gomewhere to the soumth-west,  He “rides the
beacon” towards the station until be passea
directly overhend, when all signals mamen
tarily cease,  (If the pilot is so ecompletely
Ingt that he docs not know which vanue <ta-
tion is Dbelow, he only hix to crulse on the
Beatn until the next hroadeast, when  the
gtation's call letters will supply him with
this information.r  Then, knowing the direc-
tion of the alrport from the heacon station.
and the distanee, it s a shuple matter to lo.
ecate the radio landing beam and follow §
clear to the ground. If the alrport of des-
tination is located well away from a lepeon
station, the necessary information for the
ehange of course can be supppicd by suitable
marker beacons, Flg. 3.

Location of Sending Apparatus

A great advantase of this emimently prae.
tical system of radio navigation is its tlexi-
bility., The system can De adapred to meer
any restrictions whieh an airport might pos-
wess,  whether in location. olesrructions, or
possihle sites for transmitting antennas, an
interesting example of haw the radio range
beacon is «l in place of a rmnway lecaliz-
ing beacon is illustrated In Fig, 30 The tlesc
marker beacon A, located 2% wmiles from the
airport, warns the pilor 1o hegin his elide
preparatory to definite orlentation. Ko
ing that at marker beacon BB twe miles away,
hix altitnde shonld bhe Son ft, he =auges his
glide accordingly, and once diveerly over the
marker 1when wls momentarily  eense
he ehanges hix carse for the airport rn-
way, in this instance, 22 degrees to the left,
A Dlind landing beam wonld not he projquired
here except for ceilings under 50 fr,

=

The onee insoluble prablem of hlind Iand-
fngr hax now been quite detinitely solved bz
the nse of rvadio, and anieh wider use of
dio aids in aviatlon iz distinetly indicated for
the immediate foture, Great as the progress
in aviation lms been, modie opens <t greater
vistax, There is g new amd impertant tield
opening in the fndustry Tor o the radio oweh-
nician wha is also familinr with tiying,

The immediate prospeet of wider use of
radio blind Mnding <y<rems waits upeae the
time  when  enongh airporrs will he =0
equipped,  too warranr whaolesale iostallation
uf blind Ianding  deviees in all aieplanes,
Certain refinements and seamdavdizarion, boti
in transmirting and receiving equipment, wil
nndothtedly e made, and the indusrrey will
vresume its forward mareh 4= soon th
new  Government poliey en avintion hecomes

a=

known, As we go to pl dal com-
mission  to determine  this policy  hax boey
propused, to submit s repot by January

ard, 1085,

The tide of progvess cannot be stemmed,
Aviantion, o youngest and Tostiest fndn<try,
more than ohee accomplishod the impossible,
Tt ix deing today, anmd asx g as the
urge of conquest remains oo the heargs of
men, it will sear over oleiacles in her path
to new and grenter lodehts,  For the motro
of the aviation industry is——DPER ASPERA
Al ANTRIAV!
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THE RADIO PEN

tContined from puage 1)

10 a4 hotel in the heart of Manhattan on a
frequency of 1094 kea the pen moved across
the paper 40 gimes for each ineh of motion
of the strip and the strip moved at a speal
af gihent 215 ins, per minute. I a slower
spesd were nsed, muoch greater detadtb eonlid
L wlnained,

This speed §x comparvalile with
Taismitted  relegraphy, or e
printer  sj It may be excecded when
the transmitred mate is Hmited to text.
and the engineers in charge of the develap-
ment of the deviee expressed hope that much
preater specds will bhe attained as the deviee
i~ perfecred,

t the other hand, though, f1 was plainly
stated at the demonsteation that since the
message speed  in words-per-minite  is bess
thau half that which ay be attained in
speaking, and sinee it would require over
three hours to transmit the text contnined
ol a singhe newspaper page or more than
i day to copy even o small newspaper, there
i¥ no reason to consider that the radio-pen
in jts present stage of development will sup.
plant our daily papers,

There are many ways in which it ean co-
operale with the paper, thongh, For exam-
ple. it might be used 10 supply “spot” news
items which may be read at the breakfast
table, 16 Le read in full from the dafly paper.
o even more likely, it will find applieation
as an adjunet 1o sound transmissions 1 hroad-
casting i, Chiklren’s pregrams could include
prictures (which they might color) as flins-
trations of the stories, and news commen-
fators econld send pictures of the events they
are covering, ete.

hand Key
telegraph

Requirements of a Home “Radio Pen”

In conclusion, we are quoting a small part
of the address given hy the fnventor, Jouhn
V. L. Tlogan, at the recent demonstration of
the deviee, and in which he enumerated the
feainres of his foveniion,

“Thexe are the characteristies that it seems
te me must he had in any recorded picture

system which can be sueeessful for home
U~ ]

"t ‘Fhe design must be sufficiently sim-
ple 1o permit the sale of the receivers at

pricex alout the same as those of hroadeast
receivers,

“t2r The operation of the receivers must
he sr simple that they can be successfully
handied by uns<kilted nsers. and the receivers
mnst e capable of running for considernble
periods of time with Httle or no attention,

T3 The reeorded pletures and text mnst
he prroduced on plain paper, so as to aveld
the uisxance, delny amd expense fpvolved in
any chemical or photographie proeessing,

*“t40 The operation of the receiving re-
corder mnst be fully visible, sa that the user
may sce each mark asx it is being made.
This lends jnterest to the use of the sys-
tem, hut, more importantly, shows at onee
whether or not receiving eonditions are eor.
Téet.

"{31 The recorders must have a continmu-
oux paper feed, so that jt is not necessary to
reload the machine for each picture,

“46r The recejved record should bhe made
in ink, =0 as to provide a permanent, casily
handled, non-smudging and dry copy.

“171 The speed of the operation should e
relatively high =0 that the user will not
have to walt unduly long for each tinished
picture,

“1X) The  reproduction  should be  suffi-
clently elear and vrisp to permit the system
te carry text at tetegraphie speeds.”

¢
AN ELECTRONIC TIMER

Many operations in manufacturing and pro-
fessional work requite o time delay between
a mechanleal motlon and an  eleetrienl  re-
action,  For example tn X-ey timing, in cer-
tain types of spot welding an easily adjoust
able and aceurately maintained time delay
Is essentinl, A well known manafacturer of
electrienl  products has  recently  fntrodueed
an eleetronie time ntilizing a grid-glow tnhe
whirh prevides a time delay continnously ads
insrable from 1/10-xecond to 45 seconds,

RADIO-CRAFT JuLy,

for

your business

very

QUICK FACTS

Girevit.  The electron coupled circyit 13
. Ellﬂllﬂ)‘t‘d offering excelient Jynamic sta-
ility

Carrier-Frequeney Range. (arrier fre-
quency of 99 kiloeyeles to 23 megacyceles,

stage

Modulation, Separate modulator
'y ap-

= that mmhtlates the carrler Ereque
proxlmately 504 at 400 cycles.

Frequency Calibration. Each Slgnal Gen-
erator i Individually calibrated at all
frequencics with s guarsnteed dUrUracy
of % of 1%,

Stability. The (alibratione of the Signal
Generator  ix budependent  of  nuulerate
1ariations of plate potenilal and external
loads

on -3
. h

The price will amaze
Model 180 is not a
ance is in keeping with

paid double the cost of this
place in the finest laboratory.

Initial orders will absorb present pro-
duction schedule. The Supreme Pre-
cision Multiwave Signal Generator
Model 180 is & custom-built piece of
taboratory apparatus, and it is sug-

gested that you place your order

the A best equipment!

This new Supreme Precision Multiwave
Model 180 will fulfill the requirements for an accurate Sig-
nal Generator for the new all-wave radios, which require
extremely accurate tuning adjustments
effects and loss of sensitivity are to be avoided.

FOR TODAY'S and
TOMORROW'S PROFITS

demands . . .

Precision Multiwave
Signal Generator
Model 180

Signal Generator

if double tuning

ON MODEL 180

6 Double Peaks, No mi-leading
= praks, this 13 accorplishied by pruper
;h‘:-Lun of inductors and amount ol feed
hark.

double

Tubes. Two lube:, one type ‘32 [ube
utilized as an oseillalor and une type 'S0
tube a3 u modulutor,

Power Supply. Four hatteries gre ro-
quired. two 1% volt filament batteries
and two 2215 walt BT hgtterics.

A toty] pomer con-

Power Consumption,
3 watts, insures  lomg

suniption of 0,315
battery life.

Stray Flelds, The Slgnal Generator and
pover <upply are completely  shielded,
ellminating any possibilily of stray radiy
frequeney flelds.

you, but the Precision Multiwave Signal Generator
"price" instrument.

Its beautiful scientific appear-

its inherent operating merits and you can not
obtain higher quality, greater accuracy, or better construction

if you

instrument. An instrument worthy of a

Send the coupon today for complete details

[ —————— e e

Supreme Instruments Corporation,
497 Supreme B8idg.,
Greenwood, Miss.
| Gentlemen:

_Please send me, without obli ation, ful. par- |
| ticulars on the Supreme PRECISION MULTIw AvE I
| SYENAL GENERATOR MODEL |80,
{
|

Name |
Address o |
City

NOW for July I5th delivery. | o freference o e
i —— S e w— __.
1934 9

www americanradiohistorv com


www.americanradiohistory.com

You cart 40ll moie

77,778

‘(ONFIDENCE

Radio Tube Tester
WHY?

1—One movement
of Selector, 2—
HRead results on
e mriginal Eng-
lish  Seale  Ae-
cyrate!  3—Yonr
customer can «Jdo
it . . . aml have
contidenes,  4—1t
is FFool PProof.
Your cuxtomer
o't hurt it, 5—
Thousands In use
all over the
world, 6—Tests
over 100 radio re-
ceiving tubes and
aother types, 5-

Lasy to Keed up-
to-date for pos-
g—Diodes. Triodes,

future tuhes.
sereen grids, Pentodes and multl-element

sible

tubes.  Roth plates of all rectitiers. 9-
Automatte plate short indication, And all
other shorts. 10—Deanty of constriction.
akelite pancl, gold fintsh, A\ fester you
will be prowd of. 11—Xceuriate line adjust-
ment.  12—Contidence IrArsonval Meter,
13- Portable and counter hlack leatherette
se8, 14—A  tester  indicating faults in
gpiee charge, plate current. plate resist-
ance and mutual conductinee.

60 cvele, 103-130 volis
$34.80 F.0.B. FACTORY

Special frequencies and voltages extra

and now the
(ONFIDENCE

WHEATSTONE
BRIDGE

$19.85

F.0.B.
FACTORY

0.1 to 10,000000 ohms. A genuine,
simple, accurate Wheatstone Bridge. A
new plan of making additional money
is vours on request.

See Your Jobber or Write

APPARATUS DESIGN CO.

308 Rock Street
Little Rock, Arkansas

SALES DEPARTMENTS
EARL WEBBER CO. C. W. BURTON

Daily News Bldg. 755 Bogls\on St.
CHICAGO BOSTON

Be sure to turn to page 58 of this issue and
get full particulars about the OFFICIAL
AUTO-RADIO SERVICE MANUAL and
the new FREE Supplements.

Instantaneous Hecdrﬂing

The newest aml grealest maney making opportupity
is muw kpocking ab soar adoor!

P rease  your earnings by
speerhes,  Radio  Programs,  Weddings, Orehe-ras,
singers, el We mannfasture a conndere e of
Mmimiam Cellutold rerording equipment for all
neetls,

write for catatwene deseriiiug the resto Univer-al
Reopder—the recorder That [5 trely universal In fits
peral ful,

A sample of our newly developed **Presto
Recording Disc” will be sent on request.

Make use of aur free information bureau in salving
your recording problems.

PRESTO RECORDING CORPORATION

“Everything for recording, from a needle to a
complete studio installution.”
139 West 19th Street
New York Clty

maklng recandioes of

¢
and
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A RADIO CONTROLLED
BOAT

(Continued from page 18)

in parallel, and operates on a4 miniaim ent-
vent of 1 oma,

This  relay  controels the qor switeh
which has 2 movible conlacts or wipers which
<lile in an are over 4 pairs of dlixed con-
tacts, due 1o the action of an electromaznet
and ratelel, Stareting ar the zero or peurral
position, one det canses the wipers 1o move
to the first pair of contacrs, another to the
socond, amd so on, BBy means of un air dash-
pot. i time delay is o introdueed than it
dots are sent in quick succession 12 dots per
secoml, or faster) the wipers continne o ad-
vanee, b ostep at o time, Dore i0 a0 prse ol
more than onehalf second is made afier any
dot, the next dot will release the ratchet i
the wipers will spring back te the zero po-
cition.  In order 1o prevent actuating a de-
vice attached to any contaet ar which 1he
wipers stop on the way to a higher position,
and alse te prevent sparking, all contacts
are made eleetrieally dead until the wipers
have pansed at least one-half secomd al a
contact, whereupon a contaet in series with
the bartery closes, This comtaet alse opens
just before the ratchet = released,

sy

The Selector Mechanism

The selector mechanism governs the opera-
tion of the motor which operates the radder
and sails, There ix a worm gear on the shaft
of the motor and whenever contaets 1oor 2
are closed ar the selector, an eleetromaznet
pulls o flat gear asalnst this worm gear and
(e metor starts noming, cansing the mdder
to move slowly in one directlon or the other,

inst a spring. In about 3 seconds the
Fudder ix hard over (90 degrees) and a fric-
Them Joint allows it to stay in this position
antil the release of ope dot is sent, wheres
upon  the rndder immedintely springs hack
1o a nentral position, The release sjenal can
he sent while the rudder = oat any angle
from 6 to O degrees, consequently any des
sired amonnt of rndder detleetion can be given
to the ship.

Qimilarly. whenever contacts 3 or 4 are
closesd at 1he selector, anether maznet pukls
another flag gear Into mesh with the same
worm gear, eausing o windlass to revelve.

winding np or unwlnding (he 3 eords artached
(o the sails.  When the motor ix stopped by
cendlnz one dot ax before, the gears disen-
wnwe gl the safks remain at whatever point
they are left. Two onnfacts in the motor
cirenit are aeranged <o thar the motor ante-
matienlly stops when the sails arve all the
waty o or all the way eonl, s <hewn in iz,
1. Thux the sails ean be adjnsted to any
destred angle and this apgle ean be guickly
echanged hy any amannt,  Abont 5 seeomls
are reqnired to let the sails all the way ont
from close-hanled,

In order to tell from shore exaetly what
is happening aboard the ship 2 ha=hlitht
bulhs are monnted on the mastheads ot im-
portant peints in the clectrieal cirenit, as
shown in Fig, 1. oOne of these lights every
tinte the sensitive relay closes. thus siving
an indication of veception of 1he signals, and

a4 means of re-stuning at the transmitter if
necessary,  while the <hip is sniling,  The
other one, aeress (he cantaet which is o in

serios wirth the metor, lighis while the wipers
are advaneing, amd zoes ontoas soon as the

71A

Y

L

RFC.~~ “g"

L~ e, =
B+90V ‘8- A

Transmitter for controlling boat,
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from shore.

Boat radio controlled 3 mile

motor staris. Henee it gives an exact in-
dication of when the viedder stares to meve,
making timing more accirale,

Additional Controls

The selector as actually hnilt has two ad-
ditional pairs of eontaces, wmabers G and 1.
whiclh are renched by the same nnmber of
duts and which have nolimited  possibilities
for further contrals to e installad in the
future., For example au auxilinvy propetlor
s been desigied (o operite on Y

conlier o,
nxing the sie motor by means of a ¢luteh
atd helt drive, so that @f the =hip is be-
enlunul, the auxlliney may e el to ringe
her te shore,  Cantaer Bomight e ased 1
comul o horn or siven, operte a conerid on
the deck, drop an anchor, drop two of the
snils in ense of an npexpected gile or inomal
ing g mooring, awd <o forth, The dinl sys
tem of sending signals coubd heonsed 1€ de=
sired amd would be advamageons if contaers
A and 6 were nsed very frequentiy. oo 00
more than 6 contacts were used, Dots conld
be sent as rapldly a8 S per second by thix
method amd still be handled by the seleetor,

The arranzemment of the varions onits in-
side the hull Is shown in Fig, 2, The re-

ceiver, inehuting the sensitive relay aml the
w0 hartertes, I in the bow oud enn be
yeadily  removed through a 50 x 4 in, hateh
simply by nnserewlng 6 binding posis, Twn
portalile-siz v Latteries and o home-made
6 V. stornge battery occupy the central pors
tion,  The selocior ix mounted  on 2 the
sockets so thar it may he removed atoany
time for adinstment, the 12 clectrienl cone
pections to the exterior clrenit heing made
throngh the prones of thbe Imises fasiened
to the seleetor.  The motor iz mounted in
the storn whil its shaft vertleal, ol s snre
rounded by the gearing system, The sheets
i threngh small bloeks on the deck and
go below near the mizzenmast tloengh an
enclosed  putley Dbloek,  The masts are re
movable for convenlenee in trapsportation,
The hull is 4 ft. long & ft. evernlh, the
height from waterline to tip of mainmast ix
6t and the dratt is 13 inx,

The bont has been siecesstnlly operabed
withort eavefnl uljustment up to abent ones
quarter mile. which 1s the limit of sailing

visibility, and with earefnl adjnstment of sen-
sitivity ol by nsing fickl glisses it shonld
be possihle to cover q one-halr mile radins,
for the receiver has been tested sinecesstally
over this distanee on Innde With mere power
at the transmitting end, mpceh greater dis-
fances coaulil be covered, The yvacht Tandlbal
with snrprising < considering her “rubby ™

lines, and exeess . She conld tack
too within alaml 200wt 0N degrees ol tlee
wimd, run before  the  wind,  come  alenn

quickly, amd Lo sent o over aliiest auy prrede-

Permined  conese,

A PRACTICAL LINE FILTER
FOR ALL-WAVE SETS

(Cantinned from page 280

lem theonzh the hack door. so to speak. by
Wesizgnine o lime liler it wonldd Tone
elfecrive an the higher fereqiencies,

The result of many woeeks of  experiment
in severnl alifferent  loeations is shown in
1. Literally hnndreeds of different come
Binativns of indueianees, comlensers, atd o
were pried inoan efart to produce

si<taiees
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a tilter that would absalutely eiimimite every

trace of line noise in the all-wave receiver
between 11 and 530 meters,

Needless  to say the values given in the
List of I'urts are these which were found to
we superior to all others in producing the
desired resules, and any  deviation, except
whiere noted, Is not recommended. AN types
of induetanees fromn the old Uspider-wel™ to

hank-womind  solenoids  were  trisd, but  tloe |
duaolnreral  or  “honeycomb™  coil  with  its
tow Jdixtributed  capacity  was  fouml to be
most  effective.  Incidentally, as the induc-

tances must be able to earry the entive enr-
reat drawn by the receiver, a heavy gauge
wire must be used in this filter.  The con-
densers should be of the mica type, monlded
in bakelite, ax they arve non-imnductive, have
low Jleakage, amwl are impervious to atmos-
pheric conditions. The value of  the four
fixed condensers uxed §= 0035-mf. each, Other
stzex may he subxtitnied but  the tilter will
not he ax effeetive, The variable filter tun-
ing condenser is a compensator type with a
maximnm capacity of 100 mmft,

Coil Construction

Five 100 turn coils are needed,  Four are
tsed as they are, bt the tifth one LT, is
adjnsred by the “cut and try” method untll
the tuned clrenit LT and CT, is peaked at
the  most  efficient poine, The coilig are
mounted on a  bakelite, hard  rubber, or
wooden panel approxinmditely 332 57 Ins, as
shown, uxing a small picee of bakelite 14 x 3
ins, 1o holl L1-L2 amd L3-L4 in place, A

larger plece, used o mount LT and T, is
fasteaed  on top of  §t. Nerews,  ranning
through these sndl pieces and the panel,
clamp  the ¢oils in place. The fxed con-

densers are mounted on (he punel with serews
in the positions shown, The ground lends
of the condensers are wired to the grownd
bindinz post which ix monnted on the cover
of 1he shield can,

The remaining equipment needed is a power
cord with plug, an ontlet receptaele, and a
metal shield “can™ approxinmately 4% x 8 x 6
Ins, high, This may be a cracker tin, or
« sheet steel or aluminum box,

Installation

After the flter tax been assembled and
wired exactly ax shown in the diagram, It 1s
ready to be Instalied and adjnsted. It shoudd
be doeated as near the receiver as possible
and the power cord hetween the tilter and
set shonld he shortened,
nection is elearly shown in the illustrations
and needs no explanation, A good  ground
from a water pipe is connected to the ground
post on the filter.  Beth power phigs shonld
be reversed individoplly until the best com-
bimition is found,

To nme the tilter we tarn the volnme con-
teo}l of the recelver up fnll and tune the re-
eceiver to the froqueney at which the hack-
gronnd noise i at it highest. Now vary
T from maximam to miniom, listening for
a decrease in the neise,  1f none js noted re-
move approximately ten tarns at a time from
L1 vaeying I as above nntil the poing of
minimum noise is fonnd,  The final size of
LT wmay be asx <smuall ax ten turns ax jts size
i< determined by the froquency of maxinm in
rerference,

Ax a1 final tenceh, the connections o thae
Iarge coils may he reversed one ar a time am
til the whale Iter is funetioning at peak

efliviencey.

The tatal cost of this nnit wis nnder 3 o]
avs amd in the writers estimation ir is an
investment paying biz dividends in increased

The method of eon- |

pleasire in operating the all-wave receiver, |
The constrietion  ix extremely  stmple as
there are bt few parts,  Althongh the ad

instments are not overly eritieal,

reasanahle |

e must Beoexereised o achieve the desired
esults,
List of Parts
‘o Polymet  aenS-mr, dixed  mien eon
densers. CLC2, 03, (1
tne LG, AL or Hammarilnad 100 mmf, |
trimmer condenser, P
Pive Tlarvisen 100 tien honeyeomb  enils,
L1, L2 Lo, L4, LYy |
tme shijeld can;
e bakelite sub-panel :
e power cord and plog;
one AL 4 outlet
Mixeellnneous hardware,
RADIO-CRAFT for JUuLy, 1934

ITS USE REFLECTS
ITS CHARACTER

RAY THEON
— 42 i

LIKE a human being, the character of a radio tube can be told
by the company it keeps. If there is an integrity of purpose
behind it, a superb skill in its manufacture, these will be re-
flected in its use in places where only the finest of precision
instruments can he used,

Huge planes of the great continental transport companies,
alert police cars on watch throughout the country, expeditions
probing the farthest reaches of the earth, buy and use Ray-
theon 1-pillar Tubes hecause of their precision-construction,
and because of the 4-pillar-support principle which guards
this precision.

The automobile radio, now vastly increasing in use, de-
mands a radio tube that can withstand the eruelest treatment.
And it is not 10 be wondered at if automobile manufacturers,
installing these radios as standard equipment in their cars,
specify Raytheon 4-pillar Tubes.

When you use Raytheon I-pillar Tubes in a set you are
assured of satisfactory performance. For Raytheons are built
with an integrity and a soundness that recomntend them to all
who look upon the tube as the very heart of the set. The
advantages of their particudar counstructiont are at-
tested by their use wherever rigorous conditions are
encountered,

RAYTHEON

4-PILLAR RADIO TUBES

RAYTHEON PRODUCTION CORPORATION

53 Chapel St. 415 Lake Shore Drive 555 Howaed 5t.
Newton, Mass. Chicago San Francisco

30 E, 12nd St.
New York City

www americanradiohistorv com
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REPRODUCER

The Speaker That
Brings Old Radios
Back to Life

Pleased customers are your best
asset. The proper Wright-DeCoster
reproducer will improve any radio
set.

Pick out a radio you are servic-
ing which has a doubtful speaker.
Give us the information asked for
below and we will quote you on a
reproducer that will do the work.

Outside diameter and depth of
speaker? Speaker’s field resistance?
Cutput tube or tubes used in radio?

If your customer is not thoroughly
pleased, you may return the speaker
and your money will be fully re-
funded. Therefore you stand no
chance to lose.

WRIGHT-DeCOSTER, Inc.

2251 University Avenue
St. Paul, Minn.
Export Dept, M. Simons & Son Co.,
25 Warren St., New York

Cable Address: Simontrice, N. Y.
Also See Page 47

¥ SpPEAKING/®

Mr. E. 0. Rictzke, President of
CREL former ¢hief Instrwtor at
Nuval  Reseaich  Laberatory, and
an oulstanding Bgwe in the Radio profession.
THE ONLY SCHOOL IN THE COUNTRY DEVOTED
ENTIRELY TO PRACTICAL RADIO ENGINEERING
The Resldenre School In wWashington, «affers the amhilious
man the quirkest and best way to enter Radio Engineering,
Tu work in our comeblete lanboratorles with modern worklng
equiptient under famous instrwdors 1s a privilege that no

other schwol offers,
tures and interesting information,

FREE- Nend for iv today!

CAPITOL RADIO ENGINEERING INSTITUTE
tath and Park Rd.. N. W.. Washington, D.C, Dept. RC-7

New i0-page (“atalog—with plc-
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SHORT-WAVE SET
A 3-TUBE A.C.

(Continued frim page 2N

on European and Sooth American stations,
and, atmospheric conditions permitting, even
on  Anstralinn and  New  Zealand  stations,
With a pair of earphones plugged into the
output posts, the listener inereases round-tlie-
world reeeption pessibilitiex,  See Fig, 1,

This new receiver uses a type 58 tube, V1,
o as  an untuned RS amplitier ceompletely
elimitating the annoying “dead spots” com-
mon with straight regenerative sets), a type
a7 as a regenerative detector, with a regens
cration  control that does pot disturb  the
“logging” of the dial, and a type 2A3 pens

tude as the audio amplitier. The entire
shart-wave region from 135 to 200 meters
ix cavered Ly a st of four plug-in codls,

which are easily and quickly imterchanged.
| The parts  for the receiver proper  are
P mounted on a rigid, electrieally welded steel
s<ix, Afinished  in spot-proof  erystalline
and completely  drilled and  prepared
for casy home assemhly,
I The front panel measnres only 7 x 10 ins,,
and the set overadl is Sty ins, deep, On the
front panel are a veenler tuning dial, the
110 V. line switeh, 8w, the regeneration eon-

trol RS and condensers C1 and C2, desceribed
Liter.
Al filemene, plate amd zrid currents are

supplied by a =zeparate power pack, built up
on a steel chassis measaring 10y xGx 1%
in. and matching the receiver finish, This
i~ a fulligrown pack, complete with shiclded
power  transformer,  two  individual filter
choke eolls and three sections of filter con.
denger.  No attempt was made to reduce the
nimber of parts in the power unit by elimi-
nating one filter sectlon, as done in some
| sets, It was felt that unless the pecelver
was absolutely quict, even with earphones,
the people who bullt it would never really
enjoy  good short-wave reeception.  There is
enoght nneountrollable ountside noise  with-
[ out construeting @ set with a handienp in
the form of an inadequate power supply !
connection bhetween the receiver amd the
pack is nude by means of a flexible cabie
attached to the former amd terminating in
a plug that matehes a socket on the pack’s

chassis, This  flexilide arvangement  allows
| the use of the power unir for other re-
veiver or  parpueses,  amd o will o be greatly

appreciared by the set owner who later gets
hitten by the experimental bug and starts
playing with eirenirs,

The «¢alde hax B connections: 2 for tila.
ment  current, 2 for plate  current, aml 2
for the T10 ¥V, cirenit. The on-off switeh

| for the power pack is located right on the
front panel of the reeelver,  Aetnally, there
ave eight wires o the eabde, bt fonr of
them are patred 1o form the equivalent of
two lheavy comdinetors, for the filiment cur-
rent,

| A novel feature of this set is the manner
of monnting  the tuning  condensers so as
te permit cither continuons band-spreading
|nr regilar  tuning  coverage,  Uwo tuniog
comtensers are supplied: €1, of 140 mmf,
capacity, and €20 of 20 mmf, If Dband.
l spreading  is desired  (amd this is very cons
venientt,  the  smaller coudenser 2 s
mounted in the center of the panel and
controlled by the vernier dial, The ather

[ condenser is placed in the lower left corney

RADIO.CRAFT
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Fig. 2
The schematic circuit of the power pack.

of the panel, and acts s a “fank™ eon-
denser,  The larter is set roughly 1o any
particnlar  frequency  rvange and  the anain
nming is then accomplisiual with the vernice
dial,  Vor general coverage, C1ois nuantted
behind the dial and €2 in the left corter;
G2 then acts as a “trimmer” on C1, being
nseful mainly on the longer waves, that i<,
frem abmrt 75 meters nup to 2, The
owner of the ser can try either combingae
tion and then  switeh 1o the ather, the
ehinge  taking  only  abort  tive minntes,
Some  people  like  band-spreading,  athers
don't.

An ontput transformer T1 ix ineluded in
the  receiver, This has a  low-impedanse
secomdary for direct connection to the voices
cail of a small dynamic lomdspeaker, which
may conveniently bhe of the permatent maz-
et rype, Barphones or a magnetie speaker
are  connected  to another ]luil‘ of outnit
posts, the primary of the outpnt transformer
in thix ease acting as a clioke coil. The
bineking condenser C13 keeps the high plate
valtage of the 243 out of the phone ar
speaker windings,

The plug-in coils used with
are of the threeswinding type. The primary
i= interwomml  with  the secondary bt al-
tugether insulated from it thns there is no
pos=sibility of damiage to the detector tube
or cirenit eaused by the high plate voliage
of V1. Regeneration is controlled by the
petentivmeter B which is smooth and quiiet,
T'he t¥pee a7 tube is an eXecellent detector,
amd slides in and out of regeneration with
that gratifying ease se essentinl to suecess-
ful shortswave tuning,

There is nothing rricky abour

this veceiver

the opera-

tiom of this =ct, The set will work with
any oprdinary  short aerinl and  grounmd, amd
way even be hooked te the same antenna

n=ed with the family broadeasr receiver, cmly
two contrels are used at a time—the vernier
dinl amd the regeneration knah, The presence
of a station Is quickly indicated by o whistle,
which disappears as the regeneration contrad
i= hacked down carefully,

The fonr plug-in coils supplied with
receiver  split the  short-wave  bands
convenjent  guarters,  The  tirst  coil
from 15 to 36 meters, amd is most useful
during the morning and afternoon.  On it
will We found the Envopean 25 meter stas
tivns, which  come  through  with  gomd
strength until  somlown,  The  second  coil
covers S334-65 meters, and takes in the very
actlve 49 meter night  time  channel, which
is allve with European, Afriean, Central and

the
inm
thnes

Sauth  Aervjean . and Canwdban programs,

The third cofl takes in 682-115 meters, The

fourth and Jargest coil, 110-200 meters, is
pr— "

The complete set with its

power supply wunit pre-

sents a

very neat and

business-like appearance.

st wnsra .

JUuLy, 1934

for
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popilagty  catled the police coil hecanse
covers the police rudio alarm stations, 1l
vwner of thix receiver will never have a dull
wioment !

List of Parts

ot of
meters, L1

ne Trutest
colls, 14-200

One Trutest 8 mh, RUE. ehoke coil, RI'C

e 1440 mnf, variable condenser, 1

ome 20 mmf, variable condepser, 2

e 1o mmf, grid, copdenser, G

One 200 mmf, condenser, G4

Ihicee Tratest Jl-mf, condensers, 5, (G, C7

Iwo Teute<t pa-mr, condensers, CX, ('%;

Twa ‘Iriatest condensers, 25-mf., CHg, C13;

e CTentesr 100t condens (38 8 B

One 0l-mf, condenser, €12

e Trutest S-mf. condenser, C14¢

Two “I'rutest JT-mew. resisiors, I,

One “I'entest 200 ol resistor, 132

One Tratesg TOaHHL pesisior, 120

one Peafest & omeg, wrid leak, 134

e Centradal Sanm ohim potentiometer, 135

Two Trutest H0.000 ghin resistor, RG, TN

One Trutest OSemeg, resistor, 1300

Ome Trutest M olin resistor, R10;

one 110V, line switeh, Sw

Ope Trotest ourput transtormer, 113

Gne Lafayette type 58 ube, V1

one Lafayetie (ype 37 tube, V21

One Lafasette type 205 tube, V32

One welded  steel chassiz, black erystalline
tinish ¢

IF'our by 6 prong sockets for the tubes aml
the plng-in-cojls

One vernier dial for

tnpe donhle binding post =trip;

T'wo tip fack strips:

One X wire cable and 6 proong ploes g

Nevessary  hamdware,  wire and  solder
cunpnections, ete,

three-winding  plhig-in

for

List of Parts for the Power Pack

Trutest power transformer, T2
Irintest filter choke, °15, 14

e
e

e Trutest  threeessection  electrolytic filter
Ve 1ype S otube, V4
e welded  steel chassiz, black  erystalline

finixh 2
Oone 4 oprong socket for VI
one 4 promgr socket for connector plug s
Necessary  hardware, wire, efe,

RADIO DEVICE GUIDES
THE BLIND

(Continued from page 12)
the directlon of the heams, The angle of
Fhese sanded streips indicates the divection of
tnrn, Two strips indicate a doorway, while
three denote a stalrway,

A= a blind person's sense of toneh is very
highly  developuad, these  friction strips are
never missod,

Iy nxing mbrrors, the invenior found that
he contld hend, or change the diveetion of the
Hiht beams amd he has been able to throw
Lcams with a working range of 125 foot from
seh lght <ouree, As a mator of fact, the
length of the Beam i< determined  solely by
the <trength of the light sonrce, and the se
siivity of the optieal systen,

As an added preeawtion on stalrways, sup-
plementary beams, wholly independent of the
nuin beam <y<stem o oare used,  These nnits,
one of which ix =hown in Mg, A, at the
right, are ~elf contained and operate withont
the aid of rhe pick-np deviees carried by the
blind persons,  CPhese units consist of a eabi-
net with rwe saall tarvers on either <ide,
pehind one of which ix a source of light,
and behind the other a photoelectrie eell, A
person walking down the stairs in the path
of these ravs casts o shadew, which in tarn
citises - huzzer o somnd on top of the ¢abi-

net, as long as the person ix in the path of
the ravs.

These  simple lght rays, in eonjunetion
it a0 photoeleetrie deviee, point the way

i
i

mnel more seful and complete set-ups
the wuidanee of blind persons, There is
no reason why overy home in whieh a blind
erson lives can oot be cqnipped  with some
‘orm of this system cither more o less com-
dicated a= rhe case requires,

RADIO-CRAFT JuLy,
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Hcre is the new, compact and
complete Weston Selective Set
Servicer — the last word in
field analysis equipment for
the aggressive service man.

It is Weston designed, and
Weston built throughout —
yet offered at a price within
reach of all. It employs the
new Weston principle of Se-
lective Analysis, which elim-
inates all danger of carly ob-
solescence. And it is offered
complete at this low price;
including Model 697 Volr-
Ohm-Milliammeter, the new
Model 666 Type 1A improved
Socket Selector Set, all leads,

See it at your jobber's today. The coupon will
Weston Electrical Instrument Corp., 599 Frelingh

WESTON

WesToN ELeECTRICAL INSTRUMENT CORPORATION
599 Fielinghuysen Avenue, Newark, New Jersey

Send Bulletin on Weston Radio Instruments.

’ Name . _
i
Address —
| =
1934
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kddzb Listruments

e

WESTON

Model 698

instructions, carrying case, etc. There i3
nothing more to buy. As for dependability and accuracy, the name it
bears assures you of that.

You will want complete data on this dependable Weston field scrvicer.

bring all the facis . . .
uysen Ave., Newark, N. J.

4]
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~ PUBLIC '
ADDRESS.

From the Microphone
to the Horn

TYPE "BF”

2 -button,
heavy duty,
chromium
plated, size:
3 1/‘ " x 2 1/‘".
Freq. Resp.
50 to 4,000 cy-
cles.

(One of five available type NetPrice

microphones which includes 84 95
*

the velocity type.

SHORT WIDE ANGLE No. 710 HORN

Constructed of
nen - resonant
material braced
with steel. Com-
pletely water-

proof. QOverall
length 22”, bell
22" x 23", |
Net "

A This i 4
Price ‘5.40 (Sighlt! :vg?l?abfe r

tvpes of horns).

WE ALSO MANUFACTURE:
9 Models of Microphone Stands.

24 Models of Permanent Power Am-
plifiers,

23 Models of Portable Power Ampli-
fiers.

6 Models of Dynamic Field Exciters
AND ALL SPECIAL EQUIPMENT
FOR THE PUBLIC ADDRESS
FIELD.

Microphones and All P.A.
Apparatus Repaired.

Send 3¢ Stamp for Catalogue

RADIO AND AMPLIFIER
LABORATORIES

291 East 137th St., New York City

When Seeking a Radio
School . . .

Cog-ider the advantages of RCA
Instliules

Whether elementary radio prin-
viples or advaneed sihjeel s, sound
applications or  practieal radio
engineering, RCA Institules ]s
prepated 1o glve you the Instruc-
thm you need.

stodenls atteiding  our Chieago School thla Summer
Tave aikded advantage of combining & siwdy of the
scientific wonders of the Worlil's Fair.

RESIDENT SCHOOLS NEW YORK & CHICAGO
with modern standard equipment

EXTENSION COURSES FOR HOME STUDY
under convenient ‘'no obligatien'’ plan
Dnstrated Cutalog on Request,

R.C.A.INSTITUTES, Inc. oes. nr-ae

75 varick St., New York—{154 Merchandise Mart, Chicago
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MICROPHONE !

LATEST RADIO
EQUIPMENT

sCantinwed from puge 11)
ey, Designed to operate with any sound
head and te mateh output impedances of 8,
14 aml H00 ohms,

NEW DEAF SET (No. 481)
COMPLETE kit for the hard-of-hearing,
Incorporates a headphone and earphone.

The latter 18 supplied with removable hard-
ribber earpicces for efther orifice, The bat-
tery cpse uses standard removable cells, The
microphone i8 degigned for moderate sensi-
tivity and incorporates a volume control.

DRY DISC DETECTORS (No. 482)

LTTIOUGEHT ie s preferable to use dry-

dise  reetifiers  especially  designed  for
either 1LF, or LI, operation the unit illus-
tratedd may he uxed for both services, In
the former opervation it is perhaps hest com-
pared to detectors of the carborundim type;
in the latter, to a vegular diode; in hoth po-
sitlons  squaredaw  (straight lne) rectifica-
tion is obtained—thus, thix unit is nseful for
high-gquality detectlon and in AV.CL o chreuirs,

“MIDGET" ELECTROLYTIC
CONDENSERS (No. 483)

MPROVEMENTS in the manufacture of dry
clectreolytic condensers have made it pos-
sible to produee the units illustrated whiels,
comparatively, are only about oue-half the
size of previous types having the same rat-
ings, Items A, B and ¢ are 4 mf, units
rated at H00 V, Standard capacities In rat-
ings of 220 V., and 525 V., are available,

GASOLINE-DRIVEN ELECTRIC
PLANTS (No. 484) .

LTIIOUGID  the pasoline-driven  electrie

wenerating plant llostrated has an out-
put rating of 2,000 W, other models are nvail-
able ta meet requirements of 300 to 35,0000
W, A fine propositlon for the progressive ra-
dio Rervice Man covering isolated territories,
Both air and water cooled types are available,
depending upon the rating, for obtalning A,
or 1L, as required. Available in manual, self-
starting and full automatic types. A3
madels may be started and stopped by re-
mote control; the automatic type will sup-
ply enrrent autematically as required,  (For
instance, where refrigerators ave jostailed
amd intermittently requive currenta,

DETECTIVES' LISTENING-IN
EQUIPMENT (No. 485)

IS apparatus was designed by a police

officer. It s possible for a detective and
a stenographer to listen and sinmltancously
monitor a conversation. Fqulpment Inchudes ¢
ultra-sensitive mlerophones, 2 pairs of head-
phones and a 2 stage amplifier incorporating
a vojume control, and a high- and low-sensi-
tivity switeh, Radio ovganizations servicing
police radlo equipment will find this a protit-
able item.

A SELECTIVE SET-SERVICER
(No. 486)

HE “sclective set-sevvicer” instrument illuse
trated  is used In  conjunetion with the
“socket selecter set,”  This combinatiom fur-
nishes extreme fiexibility in test cquipment for

RADIO.CRAFT
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ralio xet annlyses, Desizned to be adaptable
to expansions In demszinds,  Complete esquip-
ment for lield servicing of faulty radio equip-
ment  inceludexs a  volt-ohm-millinmmeter, a
socket selector-set, leads, amd leitherette car-
rying case,  Dosigned to overcome the ten-
dency  towird rapid obsolescence that has
cursed most previous test unit  designs—a
fact to which too many depleted pockethooks
attest.

MIDGET REPLACEMENT ELECTRO-
LYTIC CONDENSERS (No. 487)

NACT duplicates of electrolytic condensers

used in A.C.-D.C. commercial midget re-
celvers are now available, Many of these
types, Ip all respects similar to the units
they repluce. are fllustrated,

Note that, where space permits, the peak
voltage rating of cach condenser section has
been raised to imsure a product superior to
the orviginal.

DUAL-WAVE RADIO-PHONO.
COMBINATION (No. 488)

HE superheterodyne illnstrated will receive

cither the hroadeast band or frequencies in
the range of 1,700 to 3,300 ke, (200 to S3.4
meters, approx,i, A 2 position tone control
is provided, The 78 r.p.m, turntable will
“play™ 12-in, records, The cover of the cabi-
net has slip hinges,  One, each, of the fol
lowing types of tubes are used: 6A7, 6F7,
41 and 1V,

IMPROVED DISC RECORDER
(No. 489)

2 CASE universal” vecorder s 1llus-
trated, This instriument incorporates in
ene caxe the A amplitier and its controls,
calibrated volmne indicator and dynamic re-
produecer,  The AP, nmplifier goain is 92 Jdb.
its power outpt, 10 W, It nses the follow.
ing tubes: two 578, 568, and Ris, and one
a75.  The power unit sapplles the micro-
phone and (If deslred) radio tuner currvent,
The other ecase contains the turntalile and
its motor. The latter is a constant-specd
A type whilch drives the turntable at 1ts
perlphery ; and, at either 32 1/3 or T8 ropan,
Two feed screws and entting-head mecha-
nistus ave supplied, Ilead A cuts non-metal-
lic dises: head 18, metallic, The amplitier
case v 6 x 16 x 9 ins. high and welghs 51
Ihs, The turntable case is 16 x 16 x 11 ins,
high; weight, 42 1bs,

A LADDER-TYPE ATTENUATOR
(No. 490)

N ALUMINUM shicld cueloses the illus-

teated, high-quallty unit, Its frequency
characteristie Is flat from 20 to 20004 oy,
Attenunation 1= necomplished in 33 steps of
F-db, cach.  Standard impedances of 30, 200
or 506 ohms; special valnes to order.  The
unit measures 2 5H/16 x 2 1/8 jns, in Jdia,

AIRCRAFT RADIO BEACON
RECEIVER {No. 491)

OR airevaft reception in the hencon range

of 200 to 410 ke, (1,428 to 7312 meters)
there has been designed the instrument flless
trated. The ¢ tube superheterodyne chassis
incorpurates 3 type 39 or 44 tubes, 1 37,
2 Xis oand 1 80 the power ontput is 1,0 F,
Either 6 V. or 12 V, type avallable. Ite-
mote volume amd crank-type (uning arve pros
vided,  The "R supply iz of dynamoter
type, Its draln Is 1.8\ tube filaments, 1.4,
Twin phone jacks are provided.

e 1
)

(/‘ Ak
\ i J i
'y -\\_ I
y et - — i

Above—Two lead-coated termlnals for con-
necting auto-radio set directly to car battery
(No. 493),

Left—A kit of tools for the Service Man in-
cluding socket wrenches, test leads and test
prods with various types of tips and con-
nector points. The use of individual socket
wrenches is a aquicker servicing procedure
than using one handle with a number of re.
movable heads. (No. 494).

JuLy, 1934
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Service Engineers’
1934-B REPLACEMENT TRANSFORMER

TYPE “F” TYPE “G”

GENERAL POWER TRANSFORMERS

8 pages 815" x 11"—fits your
price manual or ready refer-
ence file.

largest high-powered sets.

Auto-Radio Multi-
Tap “B” power and
single and synchron-
ous vibrators.

Class B amplifier
and Amateur broad-
casting equipment.

Also — Outputs, In-
put Audios, Interstage
coupling chokes for
every need.

7

Tube tester, micro-
phone, Step-down and

Name

GENERAL TRANSFORMER CORPORATION

504 South Throop St.

|

|
Step-up transformers. I

I Adilress

|

|

Chicago, lllinois

or for new set building, will please you.
—units [listed, giving code word, dimensions. technicai des-
cription, shipping weight, and list price of each.

MAIL THIS COUPON TODAY!

Tlease semd rue.
aud address of nearest

Clty. oo

Catalog/

Lists power transformers shown for any set from 4 tube
midgets to 12 tube super-power, 110-120 V., 220-240 V., 50-60
cycle—or 115 V., 25-40 cycle.

Gives Complete Information Regarding:

” Universal Transformers

5 units for any of 1997 models of radios—from smallest to

Exact duplicates for 500 models of the most popular sets.

fonthe Asking !

The most comprehensive manufacturers
catalog of power supply units for replacements
11lustcations

'_GENERAL TRANSFORMER CORP., I
504 South Throop St., Chicage, 1. |
aour 103110 Cutalog |

withaut  ebtigativn.
Jistributor.,

AUTOMOTIVE RADIO ANTENNAS
(No. 492)

'.\' A, B, and ¢ are shown antenna types
to suit individuai requirements: a ear-an-
fennit  specialist manufactures these anten-
nase At A is shown the popular running
hoard ype, At either end are pressed-stoeel
lieackets,  Two x<izes arve available, one hav-
ing Son fr, of wire and the other 900 ft,
Thix is a rigld antenna. At II §s shown a
fnbnlar type for use under car. At C s
shown, fat-coiled to a dimension of 9 x 36 x
4ein. thick, an auto-top type of antenna
whiclh., when uncoiled and spread out on the
top, has an aren of 3 x 5 ft,

A BATTERY CONNECTOR (No. 493)
ONNECTING auto-radio set leads dirvectly
o the lghting system of the cenr, inelud-

in an undue inerease in fgnition interference
plekup.  Therefore, Service Men will weleome
the lead-conted brass connector shown, which
permits direct connection to the storage bat-
tery.

SERVICE MEN'S KIT (No. 494)
ERVICE MEN will find the kit shown at
4 on the preceding page an almost in-
dispensible part of their serviee equipment,
The complete layout of tools shown. ineludes
long prod handles, short prod handles, insu-
lated tapered-type Iugs, needle point phene
tips, allizator colips, lusulaced plig-in prongs
and prong jacks, 5 ft, test wlres, straight
sockot  wrenches of various sizes and two
elbow gocket wrenches, as well ns a screw
holding  serew driver,

The contplete layout of tools shown {3
being given to dealers and Service Men as

ing the instrument board ammeter, vesnlts part of a merehandizing plan.
SHOCK-MOUNTED DYNAMOTOR
‘RECEIVER {POWER SUPPLY
o REMOTE .

An electron coupled test oscillator

A imwn Wi

with unusual features permitting
tests which have here-to-fore been
possible only with high priced in-
struments. The signal frequency
range is 100 to 1,500 kc. The A.F.
modulation is 400 cycles. (No. 495)

RADIO-CRAFT JULY.

for

Above—An aircraft beacon type radio receiver which
tunes to freauencies between 200 and 410 k¢.

{No. 491)
1 1t LLUULILULUTTU TP AL PRI AL TR AT LULTU LT TR LU T LT
Right—Three types of automotive aerials. At A, is

a running board type, at B, is a tubular type for use
under the car, under the running board or with the
bumpers and at C is the flat colled type for the car

;CONTROL

roof. (No. 492)

1934
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TEST SIGNAL GENERATOR (No. 495)

TEST oscillator covering the interme-

dinte frequencies and the regular broad-
cast band (from 100 to 1.300 ke.) wiileh
supplivs high-priced performance at a reason-
able cost appears ar Noo 493, 1t §x electvon
coupled, uxing a 6F7 and a 37 tube, uses o
separate modulator eircult, operntes  from
either the A.C. or D.C, lines, is completely
shielded  and  the parts are indlvidually
shielded, has a  divect-ronding dinl and has
a sclentifienlly  desizned atrennntor for ade-
Justing the output of the oscillator for sets
of extreme sensitivity and those with poor
sensitivity,

The frequency is stable and the sutput
constant whlch fs extremely usefnl In test-
ine, alizning and comparing the eficlencles
of different setx,
Imttlirette case

The unit ix enclosed in o a
10 x T

X 9 fns deep,

45
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i Nothin' wrong with this boy... If
you ask us he's a tough hombre
. . he ought to be . . for he was
Baptized with Fire at 2700 de-
grees and he's vibration proof,
heat proof and moisture proof.

On that next replacement job
try a CENTRALAB FIXED RE-
SISTOR and note the difference.
Good business too . . for the
customer won't
be coming back
with « squawk.

T e ar )
Cery Kadio Sersice Man
should bra momber of the |-

Hratutute of Rdro Semwe Mew

At your jobber.

LABORATORILS |
WISCONSIN ||

CENTRAL RADIO
MILWAUKEE

AUTO-RADIO:

B- Power Supply Parts

Universal Vibrator Rectifiers

Cat. Net
No. Price
400 Full Wave Vibrator with leads..... e 82,00
450 Full Wave Vihralor 4 prong plug .. 230
45t Full Wave Vibrator 6 prong plog 27 dla. . 230 |
452 Full Wave Vibrator & prong plug 18°7 dia. .. 2.30
8030 Synchronous Vibralor with leads. .. 3.00
303( Synchronous Vibrator lug in iy .00
Our 400 non-adjustable vibrator will replace |
6% of all vibrators used (Ouk vibralor included.)
Auto Radio Power Transformers I
413 For 135 Velts 40 Ma.............. 0000008000 1.80 l
412 For 180 Volis 40 Ma. 1.95
411 For 250 Volts 50 Ma......coanvnns Dooooo e 2,10

Exact Duplicate Power Transformers For

A4 Oak MIg...........c.. .. 360
415 (‘apler Ningle Vibralol 2.40
416 Carter Double VIihrato 2.40
417 Radlart Slngle Vibrater. 2.40
4t8 Mallory half wave Vibraor. .. 3.00
419 Stewart Warner 1Mt-112 ... oiiiiiiiiannt. 3.60

All other makes rewound to exact duplicates.. 3.00

Multi-tap 8-Pewer Supply Units complete with
taps for 80-135-180-250 volts with tube reeti-
fier or synchronous wnlts............

SATISFACTION GUARANTEED

PEMBLETON LABORATORIES

Dept. J-921
921 Packview Ave, FORT WAYNE, IND.
(We Do Not Repatr Radios)

$9.00

_—_——————————
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ALL-WAVE ANTENNA
SYSTEMS

(Continued frimm puge 21)
line: boise eliminator should be installed e
tween the all-wave set and i1s wall-receptacle
connection to the power line, hetore anything
further is done toward improving the signal-
to-noise ratio,

Whetlier the antenna leadsin should  he
unshiclded, shielded, or transposed is a mat-
ter dependent npon 2 factors: (1) the type
of antenna system, and: (2) the amount of
man-tade loeal interferences  In general, an
nushiclded lead-in is most 1o be desived, pro-
vided the loeation is free from all senrces of
electrical “noise” A more detailed  disens-
sion of these types of lead-ins is fonnd in
the fellowing comments relating to anteuni
systems 1 to 7, and the corresponding tigures,

An Ultra-Modern All-Wave

“Double Doublet’” Antenna System

1y Double Doublet, In Fig. 1 is illus-
trated the product of some of lio's highest
ealibre enginecrs—the most eflicient and prac-
tHeable all-wave antenna systemr sa far  de-
veloped,  Hs component parts, with which
the up-to-date Service Man must equip him-
self, are illustrated in Fiz A, and comprise

the following units: 1 all-wave impedance-
mwatehing  coupling  coil  or  transformer,

cquipped with a 2 position switeh: 1 1o fr,

length  of all-wave R, transmizsion  line
trapsposition-cable ; 2 lengths, each 40622 ft,
leng, stranded doublet wire; 1 erossover in-
siulator; 4 ¢35 shown jn photo) strain insn-
lators:; 1 lead-in porcelain tobe; 2 nailing

knobs; 1 ground clamp; 2 pieces of cambric
tubing.

There are installed hetween the two sup-
porting poles two distinet doublets-—one doub-
let havime 20 ft. for each half-section. and
the other 163% ft. for each half-section. The
purpose of this “duo-dipole” arrangement is
to appronch an ileal antenna system for all
the short-wave and broadeast bawds, ‘Theo-
retically It would be bext to have a donblet
designed and installed for each one of the
0 bands assigned by Internatleonal agreement
for practieally all forelxyn short-wave broad-
casting namely, one each for the 146, 19, 25,
31 and 4% meter bhamds, This wonld mean
5 donblets, each one of which would reguive
to be sufficlently separated from irs neighbor
to prevent disturbance of the reception,  Ob-
vionsly  (hix wonld be quite an instalation
preblem and economically prohinitive,  How-
ever, the arrangenient shown in Pig, 1 has
heen found to be a practical approach to
the ideal, as the 29 ft, sections tend to fine
ax mateh the system teward the low-frequeney

end  of  the  short-wave  Ironcdeast band,
namely, toward 49 meters, and the 161 ft.
sections tend to tone or muteh the system

roward the high-frequency emd of the =hort-
wave broadeast band, namely geward 16 me-
ters, ‘The conpeetion of both doublets, or the
“double doublet,” to the transmission  line,
tends to give a smooth mateh thronghout the
short-wive broadeast bamd.,  Note that the
rexonance peaks which occur at hmrmenles
of the larger donblet’s fundamental frequency
temd to bhoost response to some of the shortey-
wave bds: however, it is Impossikle for
the smaller doublet to Increase response on
this principle inasmuch as there cannot be

“harmoenles™ at  frequencies Lawver than the
fundamental,

Petermine  the  corrvect lengihs for  eaeh
doublet (which 1s made from the two cone
tinnous  antenna wires, cach of which is
6% ft. long: 6 inx, ave allowed for each
antenna strain insalator tier, by reference

to a tinned gpot which will e found on the
wire, Connect the transmission line to this
spot by soldering as per detail A in Fig 1.
Note that the long and short antennia wires,
which are connected together, ave loeated on
opporite xides of the center transmission line
connection,

Maelzhit above ground should be consilered
ax the distanee from the 20 ft, horizemtal
sections to gronnd, the Intter to be consid-
ered as enrth ground if the span is om top of
a frame dwelling with ne grounded metal
roof, or from a building to a nearby pole,
tree, of another building. 1f the span is in-
stalled on top of a steel framework milding,
or any bullding with a grounded roof, the

RADIO-CRAFT
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earth ground is usually considered to be at
The voof,  For good results a minimng of
S0ty above ground is recomiended, 1 Ree
wember  that  the <signal strength received
varies with the height above grounda,
Theoretically, the horizontal doublet should
he stretehed out fually—each half making an
anygle of 180 deg, with the other, as shown

in Fig. 1—for mest efficient reception.  If
this angle is redueed, due to construetional
diticulties to. say. M deg, signal strength

will he decreasedd ahout 309 as compared to
the sigpal received from the horizontal doub-
lel in #tx fudl 180 deg, span,

The total tewgth of e special “atl-wave,”
twin-conductor  transposition-cable (which Is
not merely “twisted pair'’) wmwst always he
nsed regardless of whether the doublet an-
tenna system vnly requires, for example,
ft. of line to e run in order to reach the
receiver. ol up the halaonee of H0 £t in a
convenient dinmeter, sach as 1 ft., ar 1he
receiver aaul. For o distanees  greater than
110 fr.. additional fall lengths of line must
e addded i mmltiples wup to 2 tilmes, or up
to 220 ft.  After this distanee, althongh ad-
ditional 110 fr, lengrhs can be added for
vans up to H00 fro ghese lengths may be cut

anywhere convenient for ¢onneetion to  the
recelver, as shown in Table 11
Table 11

TRANSPOSITION-CABRLE  LEAD-IN DaTa

Length of Cable Lengths

Run se Coiled of 110 ft.

(Feet) (Feet) (Feet) (Number)
oh 110 1 15
150 2 70
210 2 10
300 3 .
D »

e Unused portion may

e ent off,)

Impedance Matching at
All Wavelengths

Due to o moxt efficlent mateh of the new
donble dmiblet to the all-wave teceiver for
the higher frequencies (lower wavelengths)
of 3.0 to 20 megaeyeles, there would he an
unavoidable loss Introdueced for the frequens
ciex assigned to Ustandard” brondeasting. po-
lice calls, ete,, namely, 300 to 3,500 ke, A
switeh is therefore provided on the all-wive
conpling  transformer for improving the pe-
ceptlon of the statlons operating on the fre
quencies hetween 300 and 3500 Ke. Strong
local stations can, of course, in most cases,
st be received with the switeh in the short-
wave receiving position.

This all-wave conpler Is specially designed
and serves 3 funetions: (1Y jt couples the
low-lmpedanee RGP trausmission lne (o the
receiver ; (20 by it dexign, and use of elec-
trostatic  shickding, it bhalaees out the ea-
pacity of the transmilssion llpe to  ground;
(31 it balanees ont Ioeal interferchee picked
up by this reansposition-cable lead-in tthat
is, ILF, transmlzsion Hned, and: (4 it per-
mits a4 ground connectien to be nsed on the
radio recoiver. thus redneing any  tendeney
townrd produeing hum or cirenit instabiliny.,

‘The atl-wave couplsr or impedance-march.
ing transformel is designed to mount  di-
rectly on the antenna-ground terminal hosrd
of RCA Vietor all-wave receivers, such as
maodels 140 (lace predinction onlyy, 240, 120,
121, 320, and 321, therehy Insuring the shori-

Lead-in

st possible connection to the antenna and
wground terminats,  CThe installation of the

reansformer to a late-produetion RCY Vietor
model 140 is Hlusteated In 1ig, 1.)

It is important to note that the leagth of
the gronnd connection of this conpler ix eviti-
cal.  Therefore, to insure maximim noise ye-
duetion keep this connection at the shortest
possible distance (not over 1 in) from the
chassis ground.  On early¥-production moulels
of the RCA Vietor 140, terwminal Noo 1
(gronnded to chiassis) of the phonograph ter-
minal hoard, locared at the rear of the chas-
siw, should be msed in gettlng this important
short ground connection for this model. By
utitizing this terminal casy mounting of the
transformer ix obtained, ¢Carve should e ex-
ereised to prevent the transformer nntenna
terminat from shorring 1o the chassis,

On ether manufiacturers’ receivers, having
the chassis grounded, the transformer should
be mounted on the side of the cabiner (hy
utilizing holes, spacers and serews providedt
fu such a mauner as to permit having the

for JULY, 1934
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against water, dirt and grit.

able to most any amplifier.

The unit housing is detachable

to handle nine watts.

of these reproducers perfectly.

particulars and prices.

Its patented solid leather spider protects the air gap
The different input
impedances make any number of these units adapt-

Wright-DeCoster P. A. 20

Weighing only 41 Ibs., it can be easily handled and
hung in position by attaching wire to the two eyelets
on the horn and the handle on the unit housing.

easily removed without the use of any tools. In this manner,
it can be used for indoor installations and will give ample
coverage for any small hall or auditorium. The Horns may
be nested for easy transportation when units are removed.

Sensitive enough to operate on one watt.
Furnished with separate field supply

mounted in metal cabinet which will take care of from 1 to 3

Never has a more flexible, adaptable and money-making com.
bination been offered to the sound engineer. Write for full

WRIGHT-DeCOSTER, Inc.,

Export Dept. M. Simons & Son Co., 25 Warren St., New York
Cable Address: SIMONTRICE, New York

from the horn and can be

Powerful enough

Notice:

2251 University Ave.,

ST. PAUL, MINN, our list.

Most Popular Public Address Horn

Clear and Distinct on Voice= Beautiful on Music

Knocked Down I

Products and are not receiving our monthly
sound letters, write us to add your name to

helpful to you in your business.

Assembled

If you are using Wright-DeCoster

This monthly information will be

Also see Page 42

transformer ground connector, when bent. to
slip under the ground terminal or a chassis
mit.  If thls is not possible make the gronnd
connection absolutcly us short as posgible,

The length of the antenna connection to
the all-wave coupler ix not as critieal as the
ground lead, insufar as noise reduction is con-
cerned.  IHowcever, this connection shonld be
kept as short as convenient and close to the
chassis, and away from the confrol-grid leads
of the receiver's radio tubes,  For the
ground lead, use No. 14 rubber-covercd wire
or Iarger, if possible, and keepp the run as
short as possible.

De-Tuning Effect

On the RCA Vietor model 140 all-wave re-
cetver 3t will be foumd that connection of the
lead-in coupling coll will tend to throw the
antenna cireult for hand <D™ ont of align-
ment,  This shanll be ehecked in the sl
manner by nxe of the tuning wand (The nse
of this tool wius deseribed and illustrated in
Ranto-Crarr, January 19535, pe, 4157 the il-
Tastration is Flgo 1., rvealigned with the
range switelt at D and the statlon sclector
tirned to the 25 meter hand, 1§ there Is
ne  broadeast  station  or  <erviee  esclilator
signal available, use hackground neise as a
Basis of line-up.

It will he noted that on most converter-
type short-wave receivers oxnelh ax BEA Vie-
tor [niversal Hadioln model BO-Z200 the use
of thi= all-wave antenna Kir, with it all-
witve couples, reduces sevions  eross-modila-
tion effects from  neart-by  commerclal  code,
airport or amateur code statioit, Thix Is an
obvious advantage and owners of these types
of receivers will welcome the installation of
thix kit.

(Parvt I to Tollow, deseribes 6 other types
of allswave antenni =vstems, together with
their  respective advantages  and  disadvane
tages, concluding  with  geaphie illustration
and a more detailed discussion of certain
ifmpartant facters in DX or long-distance re-
coption of radio station programs an wave.

tengths in the *“albswave” range of 15 to
o0 meters))
RADIO-CRAFT for JULY,

INFORMATION BUREAU

{Continued from page 21)

an aerial conpler and should preferably have
a large primary, universal-wound and loosely
conpled to the secondary, The second coll
Is an interstage coil designed whh a hizgh-
impedanee primary for use in the plate cir
cuit of an I.F. pentode tube. 'The resistance
values of the coils used in the General Elee-
tric set are shown in parentheses on the
clreuit,

The volume controt consists of a 0.2-moey,
variuble vesistor with a small limitfng re-
sistor of 00 ohms at the minimum end,
To insure protection to the tnbes, amd long
life for the batteries, n double-pole  gingle-
throw switel is nsed to turn the set on and
off.  This switeh breaks boeth the filament
and the plnte eirenits. Trimmer condensers
are shunted across hoth sections of the 2
section  tuning  condenser, so  that poerfect
alignment can be attained.

The speaker shown is a magnetic nnit, al-
thengh  somewhat  better quality could be
ohfalned hy the use of a dynsmic unit hav-
ing o G V. fleld eoil,
tery would require more  frequent
with this type of reproducer.

When the specified resistors are used, and
the batteries are at the rated values, the
following voltages will be found on the va-
rious tube etements (with the volume control
at waximum positiond,

charging

Tube Cath, to Cath.to Cath. to Plate
Type GV, NGV, Ilate v, Ma.
V1 25 Vi T
Ve 2o kg 0135

v 12,0 23 T

The voltages marked * cannot he measured
with an ordinary velgneter—sy very high re-
sistance unit is necded,

The General  Fleetvie
enit depiets, covers a range of frequeneies
from 40 to 1.712 keo The frequency range,
of course, depetnds on the type of colls and
condensers employed.  The undisterted out-
put of the =et ix oZ-watt,

sot, which the eir-

1934
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All-Wave
Aerial Filterizer

is the necessary complement to the
modern all.wave receiver to provide best
signal reception at all frequencies with
relief from all types of man-made static.

COMPLETE KIT—MODEL 34—in-
cluding aerial transformer. 50 feet trans-
mission line, receiver transformer with
waveband change-over-switches, power
line filter, aerial wire, insulators, ground

clamp. and window lead-in strips—
NOTHING MORE TO BUY-—-$6.95
list.

Model 35 Kit, same as above excapt
without aerial and ground equipment and
power line filter—$4.95 list.

ASK your jobber or write

TOBE DEUTSCHMANN CORP.
CANTON MASSACHUSETTS
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Compare!

and your choice is sure
to be

MASTERPIECE 1V

Comparce theengineeringfacts . . . thencompare
the actual performance of MASTERPIECE 11
te other all-wave receivers, custom-built or
otherwise. You'll find MASTERPIECE 11 the
only receiver having ALL the features neces-
sary to yield really emjoyable reception of
Luropean and other far off stations. Read the
complete story of MASTERPIECE 11 in my
new book . . . see why Admiral Byrd and others
to whomn dependable, transoceanic reception is
vital, chose MASTERPIECE 1I. See for your-
self why MASTERPIECE 11 is so goed that 1
can offer it on an unconditional 10 day trial,
money back without question. This book is
FREE. Send coupon today.

McMURDO SILVER, INC.

3350 N. Paulina Street, Chicago, U. S. A.

« McMurdo Silver, Ing, H
3350 N. Paulina St., Chicago, U. S. A. H
Send free book giving full detai - s
piEeeng f giving full details of MASTER. E
Name...... Neesasaseietieineses e ‘e H
Street. . ... 0ooooooo E
Town. .. H
asmmssssanasm M

|

HOW TO BUILD, TEST
AND REPAIR
RADIO
SETS

S,
o

Radio Construction
Library

Including Television, Short. wave Receivers and Auto

Radios. 3 Volumes, 6x9—1177 pages, 561 illustrations.
This praciical Library Includes: PRACTICAL RADIO
The faundamemal principles of radio. presenled in an
1lustrated with working dia-
prams. PRACTICAL RADIO CONSTHUCTION AND
REPATR — Melhods of locaing iroulile and reception
Taults and making workmanlike repairs, Discusses mod-
ern Shorl-Wave Receivers and Installation of autonmobile
vlios fully,  RADIO RECEIVING TUBER-—-I'rinchdes
undderlying  the operation of all vacuum (ubes and their
ase in recention. rewote control and precision nleasure-
menls,

Helps you to undersiand moderm 1yve recehving sets—
full of eonstruction dala and practicsl kinks for the
axperimenter—a lraining course for serilee en.

10 Days’ Free Examination
Easy Terms

I cGRAW-HILL S
FREE_EXAMINATION COUPON _

fm o —————— — —
McGRAW-HILL BOOK COMPANY, INC., I
330 W. 42nd St. New York. |
Gentlemen:—Send ne 1he new RADIO CONSTRUC- I
PION LIBRARY. all charges prepaid. for 10 days’

Free Kxaminatioh, If satlsfactory 1 will send $1.50 |
in I0 duys. and $2.00 a month unill $7.50 has been I

anderstandshle  manner.

paid. 1€ not wanted I will return the books,
Name
1tome Address
Clty and State ..

Tusition
Nawe of Company..... Doooo0s
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TUBE DATA

(27 Wentworth, Doston,
Miass,

[RI In boking
the  Majestic line of tnbes, 1 note several
that are naet canmmonly  Kiewn, and appar-
ently o nat correspoidd with tubes of other
tube malkers, 1 vefer particalarly to the
type G-4, the 4-% and the 280 Can yon tell
me what types of tubes these are and it
there are comparative tubes puuale by other
nunufacturers?

(N The Majestie type G-4 tube has no
comparative type in other makes, 1t is sime
ilav in tilament characterisiies with the type
56, except that instead of having a grid and
a plate surrounding the cathade, it has two
pates concentrie to the cathode, This tube
ix nsed sy a doo-dlle or as twe scparate
diodr tubes, for deteetion, VV.C,, ote,

The 4-8, gecording to Majestic methods of
numbering is the same as the G-4, exeept
that  the outside of the glass envelope is
sprayed with a metal to form a shield  for
the tube elements,  The type 2-8 s similar
1o the tubes wentiomed above, except that it
has a flament corvesponding to the type 27
tube while the filument of the 4-8 is the
same as that in the type 36 tube,

In other words, the three tabes that you
inquire about nre all duo-diodes with slightly
different  (ilament  claracteristies and  cither
having the spray-shield or not depending on
whether the letter »8" follows the designate
ing number,

Mr. Avin 4L

aver advertisements of

ALL-WAVE RECEPTION

1971)  Mr. John Hetzel, Slstersville, W.
Vi,
10,3 1 recently purchased a G.I. model

1K-80 Al-Wave receiver and was disappoiuted
at the amount of noise 1 picked up on the
shorr waves,

Knowing the set was a good one and the
fault nuist be somewhere other than the set
I started to run through the back numbers
of yaur splendid  Ravio-Cieary for informa-
tiun, it in the January, 1k winmbier 1 ran
jnto lluge Gernshack’s editorial. “AlWave
Sets,” Everything he stated 1 found to be
just as he fornd ity and the thing which
caught my eye was the “transposition  an-
teuna lead-in.”

This was nat all elear to me so T dng into
my files of Rapto-Cuart amd 1 wax rewnvded
by finding i the September, 1452 number,
pige BG4, an article by Arthur 1. Lyncel,
entitled, “Short Wave Collectors,”

1 intend o ereet sieh an oanfenni as soon
ax possible and 1 feel sure that 1 will he
amply repaids. §owould enjoy reading more
abont the rvonstruetion of snch antennas il
I really lLelieve that, inasumch as there are,
and in the futnre will be many =uch set
owners. 4 zood artlele on the coustruction
of antentas snitable for sueh receivers would
be very mueh appreciated.  In fact, a de-
partment (ot fur Chams—the technical
short-wive  Utransmitting”  amatenrst  for
broadeast listeners who have all-wave receiv-
or= dealing in ways and means o improve
and to deal with these clusive waves wonbd
e well received by a great many of your
veaders,  Here's haping Ravro-Crarr will be
the first to paint ont the way to this new
and growing famfily of listeners,

Are there apy suggrestims yon would care
to affer that might enable me to improve
my all-wave antenna set-up?

(A0 A comprehensive article on all-wave
antennas has been written, from a practical
paint of view, and the first part appears in
this issue,

Headers may he interested in checking the
input cfrcult of the G.1, madel K-S0 reeriver,
in arder te cheek the operatiom of a particu-
Inr antenna arrangement. The mndel K80
set appears in Iamo-Crarre Data Sheet No,
1K, in the Mareh, 134 issue,

Wr will e glad te print information of
specinl inferest to atl-wave set owners. pro-
vided these owners snpport their own col-
umns by sending us a little editoriat “eopy,”™
from time to time, as it hecomes available.

Incidentally, this set funes up to 20000
meters. hmt how many readers of Ravo-Crarr
have oever heard any  foreign  programs  on
sets of 1hix type, mmeoany wavelensth within
1k ol oa0) o 2,000 meters?  Tell uas,

Tihoy

RADIO-CRAFT
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INTERNATIONAL
RADIO REVIEW

(Continued from payc 17)

SECTIONAL CABINETS

TYPLE of cabinet similar In construetion
o sectional hook eases have foumd their
way into the English radio market,  When
assembled,  these  cabinets have a  pleasing
mudernistle appearance, as shown in Fig, K,

They have the additional advantage of be-
fng easy to transport, as cach part, sneh as
the speaker, chassis, battery bnox (it battery
aperiation is used) ete, can be handled sepa-
ralely,  This is clearly shown in Fig, I,
where the cases are “taken down,”

These cabinets have all the advantages of
the add-on bnokease, as Individnal sections
can be purchased as needed,  In other words,
the fan can puvchase a ser and speaker at
one time and mount them in two sections,
Then later. when a short-wave sef, phono-
graph attachment, extra amplifier or speaker,
ete, are desired, additional seetions can be
purchascd to accomodate them, without hav-
ing to diseard the entire cabinet,

A HIGH-QUALITY SPEAKER
I.\’ Fig. G appears a speaker having a spe-
cial diaphragm arrangement to permit high-
quality reproduetlon,

A practienl demonstration of this type of
speaker, nsed wilth a I, A, system, recently
took place at “Roxal NMbert Hall™ Londen
and according te the accounts in Ton Wite-
LESS WOokED, the reproductinn wias s near
to belng perfect as  anyoune  present  had
heard.

Two speakers of the type shown in Fig, o
were used  in this  demonstration,  These
spenkers use the denble dlaphragm mentioned
before, and are mounted in speeint 2 fr, horns
which are particularly well adapted 1o voice
reproduction,

A HIGH-QUALITY CARBON MIKE

IE microphone shown fn Fig, 11 is a hizh-

mality carbon unit, designed for profes.
sional use. It Is a transverse carrent unit,
having a diaphragm 3% ins, in diameter,

Partientar eare has heen taken to redoce
the hiss so prevalent in most cavbon mikes,
and the deseription in Winkinss Woln says
thmt this annovance has been vedneed nntil
it ix larely pereeptible.  The impedaner of
the uuit is appreximately HH ohms at 100
cyeles,

REAR VIEW 0OF SOCKEY

LY
LN

T oiwmee. R
> & A

CG.cap/

SW.5 GAS

DerexpasLe Tuvne TEsTER

eirenit above is the correct revision
the cireuit which oviginally appenred
fu the Angnst, 1938, issne of Rapro-Crarr,
on page 86, CUhe correetion in the Januavy,
1934, issue was Incomplete.

HE
far
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W:uncourse Condensers

Used by Servicemen who
Know Superior Products

Recently we introduced our
“PEE.WEIL"

WAX TUBULAR
: CONDENSERS
| The Smalicst on the Market
3 —NOW.—
| A Line of High and Low
] Volt Dry Electrolytics

Our Usual wlS(upu- Quality
BUT
IN THE SMALLEST
DIMENSIONS

Ideal for Repiacements or in New Secis
Send for our new catalog

CONCOURSE CONDENSER CO.
389:409 Wales Ave, New York, N. Y.

AT T Y
A NEW

4% Remote Contro

Ellndnate mechanlcal conirols,
Conuect o your gmplifier with
& 7 wire eable only. Slze 314
3{12x3%., Tses CAT; 456 KC
omiput,  Selective.  gensitive,
high galn. Catibrated 530 to
1T K. €. List

wrice $13; Scrv-$ .50
Special

%

-

fremen's Les:
Thice.veasssnsanen Tube ]

Dealcrs serite for discounts, Send a stamp_ for our
descriptive pamphlet and auto radio set diagrams.

DELTA RADIO MFG. CO.
33rd Ave, and Talmadge Ave. S.E.
Minneapolis, Minnesota

£

)0 semrt

Fr

A NEW Device!

A YCITUCKKER" enables radio men to localize
any radio trouble, in any radio recciver, in a
few minutes right in the field, Successful on
1.000 actual service jobs. Comes complete
with instructions and schedule of flat rate
prices wliclh you can (uote at once regarless
of the repair necessary. Flat rate schedule based
on §1.50 per hour for labor and list prices for
parts,  I'rice $1.00.  Postpaid,

FREED'S RADIO CO. (Dept. R)
5053 Baltimore Ave., Philadelphia, Pa.

FOR FIXIT SHOPS — ALL FREE

Service Courses In Vacuum Cleaner and Washing
Machine Repairing. Thoussnds of parts for both
wew and old machines at sensatlonal saving. You
rali easily Increare your income at no extry cost.
Hundreds of shops are being beneflted by our
Syslem,

FREE PROFIT GUIDE TELLS ALL.
URON INDUSTRIES, INC.

Originators and World's Largest Source of

its Sort
1251 W. Sixth Street Cleveland, Ohio

COMPLETE ELECTRIC PLAN

ONAN A.C. PLANTS furnish
same current as clty service. Op-
erates Radio, Water Xystem and
Household appliances.

SIZES 300 WATTS UP
Models low as $99. No battery.
For farins, lake homes, commer-
clal purposes, publie address.
Some dealers' territory avsilable.

D. W. ONAN & SONS

Minneagolis. Minn.

851 Royalston Avenue

RADIO-CRAFT JuLry, !

for

AUTO-RADIO SETS AND
FEATURES

(Continued from paye 23)

(model B-32), This new portable auto-radio
receiver may be used any plice in the e as
bolting to the firewall is not required, It
may be picked up and carried into the house
where jt performs ax rendily using AC, for
Dower as when operating in the car with the
G V. ear battery for supply,

This model has a stre m-lned, compact
Metal case housing ehassis, cjrenit and eon-
trols. It may he placed anywhere in the car;
ol frout er back seat, on the floor, o an the
shelf haeck of the seat in coupes and roadsters.
It may be operated by driver or passenger
with equal case. The case ix sloped to con-
forin te the lines of the seat cushions and
may be used as an arm rest if desired.  The
teather ecgrrying hamdie can snap down in a

recess when not in use, The case ix satin-
crackle finished in an attractive shade of
brown,

The circuit is a 5 tube superhieterodyne,
one of the tubes being a rectiier which is
rmployed wihen operating on A, . When in
the car, 4 low-drain auto-radio tubes and a
vibrator-type “B” battery elimlnqtor are used,
Both tone and volume are of uniforny quality
on cither source of power. Because of the
location of the set in the ear, affording hetier
distribution of sound, the moedel B-32 will
have better apparent tone and output than
previous auto receivers,  Roth sensitivity and
selectivity are excellent,

Service Men will welcome the 132 for its
freedom from fnstallation probiems, Installa-
thm is simple, there are no problems of iy -
ting™ the set to the enr,  Afier insiallation

of the usual fgnition accessories, the only
cannections neeessury ire to attich the fuse-

contained battery leads to tlhe battery and to
conneet the antenna, In the house, simply
attach the antenna, and plug in on any 110
V., AC. ontlet.  Separate cord sets are sl
plied for battery and A.C. operation,

Amony the features of the 1B-32 are its im-
proved automatic volume control, a futlerange
tene control, amnd nolse suppression, I'he
airplane  type, i{lluminated ne-glare tuning
vdial §s calibrated in kiloexeles,  All controls
are convenlently arranged, The on-and-off
switch s also used to change from hattery
supply to A.C. and return. An improved dy-
namic speaker ix used. Chassis and wiring
are completely shiokled,  The set is rubber-
cushjoned against vibration,

Majestic Model 66

The Majestic I'win Six auto radie recelver
(mundel 66), shown at C, is an sll-in-one unit,
the speaker, chassis gl  chiminator bring
contained in a metal case Tx7 x 12 ins, lomng.
The ryeeeiver Is suspended on two brackets
which are bolted to the bulk-head after drill-
img 3 small holes, A tane-control knob iy
located in the lower left hand corner. A
sensitiviey”  switech will be  fomul on  the
upper right.  When snapped to the right,
greater sensitivity and volume pesutt on
weaker stations: to the left, excellent local-
station reception, together with a considerable
reduetion in background (or lgnition) noise.
Jacks for the extenslon speaker are located
on the left side and directly below the eable
bracket. The airplane aial is acenrately eall-
brated in kilocycles. Non-glare illnmination
from a pilot light on the dial indientes when
current is passing through the receiver, arnl
acts as warning signal that the set §s still
In operation when the station has signed of.

Fig. 1
The 6 tube Postal Model T suberheterodyne.
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Juo NEW and
BETTER
Srube Festers !

/ |NOS.42i- 422

R EADRITE announces two new

and better tube testers: the
No. 421, for the dealer’s counter—
and the No. 422, a portable unit for
the service man . . . out in the field.
These improved testers are character-
ized by many unusual and outstand.
ing features that give a new concep-
tion of tube tester performance. They
are so simply designed that anyone,
without experience, can operate and
understand them.

These testers incorporate a 314" Triplett
Precision Meter, which has a shaded two-
color scale. It indicates in simple English
that the condition of the tube is either
“good” or “poor.” No longer need you
reassure skeptical customers as to the worth
of tubes that you are testing for them.

A line voltage control A.C. Meter is also
incorporated, which tests cathode and grid
shorts. A simple push button provides two-
plate current readings for determining the
worth and conductance of all types of new
and old tubes.

Your Jobber Can Supply You

« + . with the No. 421 (counter tester) at
the dealer’s net price of $24.00—and with
the No, 422 (portable tester), at the dealer’s
net price of $25.50. These testers come jn

a beautiful quarter-sawed oak case.
Readrite Meter Works ﬁ

116 College Ave. Bluffton, Ohlo

SEND COUPON FOR FACTS!

.

vttty ot RN

EADRITE METER WORKS,
| 116 College Ave., Brumrton, Onio.

I Gentlemen:
Send me & catalog on Readrite Tule Testers, and

| your complete line of radio servicing equipment.

] Name

l AQAFESS tiiieiieieintnniittneanineensrenans

' Oty i viisenisnsnnnin.nn Fiate.....,\......
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Get Into a Line

Where There's w | Analyzer&

ton— — Resistance
Action—Every Day Lo
And a Payday Every | Latest

— Design—

Week—You Be the Boss! RS
Right now while hundreds are Without
looking for work where there]l Extra Gost
ign't any, the radio service field

can use trained men. With the
proper training and the necessary
squipment. ¥ou can enfer this fleld snd make s comfortable
Wving. We include with our course this modern set ans:
Iyzer snd trouble shooter without any extra charge. This
piece of aquipment has proved to be s valuable help te
our members, After s briet perlod of training, you ead
take 1he set snalyzer out on service calls and reslly com-
pete with “'old timers.,’” We show you how to wire
short-wave rTecolvers—anslyze and repair all &ypes of
redio sets—and many other profitable jobs csn be yours.
Teaching you this interesting work is our business and ws
have provided ourselves with every facllity to help you
learn quickly yet thoroughly. If you Dossess sverage 1o
tolligence snd the desire to make real progress on youf
own merits, you will be Interestsd.

ACT NOW—MAIL COUPON

Bend for full detsils of our plaa
you_¢Sn how
Write to-

#tant this very minute!
and free bookiet that explsins how essily
essb 1n on rsdlo quickiy. Don't put it ofi
dsy. BEND NOWI

_.__...-...—_——____.._.__-1
RADIOC TRAINING ASSN, of AMERICA

l Dept. R-7, 4513 Ravenswood Ave.. Chitagoe, (1IN

| Gentlemen: Send me detatls of your Enrcoliment Plan
and informstion on how to lesrn to meke resl money

l in redio quick.

|

|

|

NEME oecvececiserasnrsansisnssansossssssoscrorest ‘
1

|

Build Your Own

Wheatstone Bridge

For $41.50

A simple, rugged, wide-range
Wheatstone Bridge for resist-

ance measurements. Operation
identical with best laboratory in-
struments. Sensitive, accurate.

Low cost. Kit easily assembled.

SHALLCROSS No. 630 Kit §41.50
Assembled $49.70

Built around a highly sensitive
galvanometer and Shallcross
Resistors. Range .01 ohms to
11.1 megohms. Send 6c in
stamps for Bulletin 630-P.

[GlHALLCROSS MFG. COMPANY
Electrical Measuring InslrumentL
and Accurale Resivlorn

700 waAC DAPE BOULiVARD

COLLINGDALE, PA.
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Fig. J
Crosley 6 Tube Model 103 Set.

The control unit that monunts on the steering
column is dircet-drive connected to the vee
ceiver ense by heavy fiexible shafts, ¢liminat-
ing baek-lnsh and slipping.  The velume con-
trol knob aets as on-and-off switeh and key,
and when removed locks the receiver,

Arvin Model 25

Enctosed in one case nre the radio chassis,
speaker and “B7 power unit, as shown in
Fig. D, Size 8x83 xS ing. deep, The
case Is finished in blaek moroceo with chrome-
plated grille front. The set is equipped with
a 6 in. electro-dynantic speaker: also, an 8
point tone comtrol, reguluted by o knob on
top of the tuning dial. The distinctive re-
mote control clamps on steering eolumn and
makes tuning fast and easy. The set uses am
extremely sclective cireult, inter-channel noise
suppression, amd automatic volume control,
Tubes used: two T8s, and one (each) BAT,
41, 84, _
Motorola Model 34

This 6 tube superheterodyne receiver, Fig.
E, has the following features: all-clectric,
3 gang tuning condensers. tone control, indi-
rectly-illuminated  nirptane  dial,  key lock
switel, full dynamic speaker. It utilizex the
following tubes: two T8, and one teneh)
types 77, Th. 42, and &4, The radio set,
speaker, and “B” power suppty are in one
unit. Size, 1034 x6x 3% ins. high,

Audiola 346

This receiver is a G tube superheterodyne
using a most modern combiuation of tubes.
The receiver and remole control are shown
in Flz. ¥, The tubes ave: one (eachy types
616 (R.F. amplifier), 6.7 (combination first-
detector and osciltitor), 6Ix (LF, amplitiery,
75 (diode second-detector, delayed AV, and

1 stage of A0 amplifiention), 41 (power
output), and 84 rectifler).
The destzn of the set Is suceh that, the

manufacturer claing, no MPPressors are TCees-
sary for lznition noise climination. 1Tow-
ever, the installation otherwise must be as
complete in regard to wreounds and shielding
as ordinary good installation procedure wonld
require,  The disndvantages of the averagze
suppressors, in regard to motor efficieney, are
guficient to warrant any cxtra work necess
sury to eliminate the need for them.

Studebaker-Philco Auto Radio
Tn Fig G is shown a receiver manufactured
by 'hileo especially for the studebaker Uolin-
pany. It is a G tube superheterodyne  of
modern design but with speeial fittings (tun-
ing control arrangement) 50 that it may be

Fig. K
The Zenith Model 462 Receiver.

RADIO-CRAFT
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in  Studebaker ears, and
justruments oo tbhe dasb.

readily installed
bleud with othber
See Iig. M,

RCA Victor M-105

A receiver which features mechanical sim-
plicity in construction and design ix <hown
in Fig, 1L Only the tollowing 4 (ules are
used: one teacl) type ¥8 L ampiitiers,
6A7 Ulrst-detector and oscillatory, SBT LF.
and second-detectory, aidd 41 1 power ontpur!,
A combiued mechanieal vitmator and mechani-
eal rectitier inverter eliminates the necexsity
of a rectifier tube. Fhe cireuit employed is
of superbeterodyue dselyn.,

Postal Model T

This auto set, Fig. I. ix a ¢ tbe sup
heterodyne, which tunes from  1H0 o to o
meters, une-nnit construction, and single-hole
mounting. The 6 tubes employed are: one
(ench) 6AT, T3, 41, aml 4 (rectitier tube,
and two 8. D'ower consnmptlon is rated ar
4 A, from the storage hattery,

“Fhere are n considerable mumber of other
zood auro receivers, auy of whicrh have nevel
features whirh are werthy of deseription in
these pages, Unfortunately. due to lack of
space it s Impossible to mention alt of these
sets.,  1lowever, as manufacturers anuoue
new models we attempt to list and Jeseribe
them, from time to time, in our department,
THE LATEST Rap1o EqQUipMENT. To the Ser-
vice Man. dealer, or any others who may be
interested in new auto sets, features, and
wiring diagrams we offer the supgestion that
they wateh these pages. in addition to our
DaTa SUEETS, for new information.

!

Crosley Model 103

Thix receiver ix a & tulie superhererodyn?

degigned for operation from o 6V, anro-
mobile storpge battery,  The @B volrage i<
furnished by a Crosley Syachronnde,  The

1.1, used s 1815 ke, Ree Fig. 1,

The fotlowing are the tubes and volpages
measured with the reeeiver in operating econ-
dition mt with no signal to the antenm,
and with a battery veltage of 63 V. Al
voltages are measured from tube conract
chassiz with a @0 V. Do, voltnleter «1om
olms per volt).

Tube Plate  §.-G. Cath, Sup.-G.

Type Volts  Volrs Voltzs  Volts
78 RF ....... 210 100 a o
7R 0SC, s.oen.. 210 100 28 0
én7 11, Det.2.. 210 100 pLR) —
TROANFD L. an an 2.0 S
41 output ..... 14 210 160 —

The A" cirenit of this set is fnsed in

the “hot A® lead with 3 10 A, fuse, A dy-
namic reproducer is used: irs field cureent
ix dorived from the @A sapply. Need  for
4 reetifier tube has teen eliminated by the
nxe of a vibratovr-type 137 unit that utilizes
the self-rectifying  principhe. Throngh  the
pse of a staze of 1F. amplitlearion alieaud
of the combined first-detecetor and ascillaror,
fmage-frequency reception ix radueed to mini-
mnm. The two plates of the diods portion uf
the type HBT tube are wtilized ouly for ob-
taining the AV.C, aetion,

Zenith Model 462

Thix aute set clploys 6 tnhes, utilizes a
superlieterodyne cirenit (gee digram pigess,
and = simple 1o install, Provision Is made,
In the design of the =et, for ear monnging
(under the butkhead) so thar the speaker
faees the ocenpants of the car, or for sithe
mounting  (most  convenfent in o soms ears:
s0 that spenker fiees geross (e ear, Three
fioles, 14-in. in dia,,  arve Decessary for in-
stalting the veceiver which includes, in one
anit, recelver ehassis, speaker and IR power
supply.  Nee Fiz K

A tene control is included in the sef the
adjustment of which not ouly will ecorreer
the depth ov piteh of veception to that de-
wired Dby the wser, Tut will alze serve fo
modify all iznition noeise interference whieh
may tend to “leak™ thronzh,

for JULY, 1934
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RCPe RCPe RCPe RCPe RCPs RCP |

The Ideal, Compact Tester

for At10-Ravw and General Use

Model 403
Multitester

2.000 phms per voit. Arccuracy
within 2 pereent, and adapnat
' for all future necds as-
ved. ab 10w cod, by this new
Model 303 MULTITESTER
IPARSONYAL tape mokng
4 derange 0-2 000,000 b=
e P. 4-Fahge W-5-50-2%0-750
reltnieter. A mileroammeter,
0500, for sinall photo-cell and
#rid measurements. 4*ry-talling
nish cuse, only 3% x8Y x2y
t.rohed punel.  Complete, with self-contained batteries,
NET $14.95 to Dealers and Service Men. List $37.50.

KIT FORM $10.95 NET. List $27.50,

Write Dept. RC-7 for FREE Data Sheets
on Radio City Products.

RADIO CITY PRODUCTS Co.

48 WEST BROADWAY, Dept. RC-7, NEW YORK, N. Y.
RCPe RCPe RCPe RCP » RCPe RCP
e ——

GUARANTEED T0 IMPROVE
.W. RECEPTION
{As Described in the June
lssue of Radio-Uruft)
Postal NNOOSTER s o
nowered iwo - stags tuned
R.E. I*re-selector unit employed
0 Increase the range snd selec-
H¥ity of any shost- or sll-wave
receiver. It eliminates repeat
{image frequencies) and
redures | Bold
on trlal—with s money-buck guarantee, Send for Froe
Booklet “8 Ways for Better Short-Wave Ruenthﬂ,"‘

POSTALSGYRADIO

&‘_1.
35K LIBERTY ST.k'tyl-IEW TORK. N.¥,

% Brand New 53.95
b Velt-Ohm-Mijjiameter
W Rasic 0-1 M{lllammeter 50 M.V

1006 ohms per volt. 3% in
tase. GUARANTEED. RUILD
YOUR OWN TESTER, Conplets
nlans with earh instrument
UNIVERSAL METERS ¢ gg

A.C.-D.C. Rectifier Typg
. Complete with Rectifter
*heclal prices on wire wound 1% accurate resistors
Rend for bulletin
PRINTED DIALS on brass hack plates for UNIVER-
SAL and OHMMETERS ALL TYPES, 45 cents eack
| Automote Mfo. Co. 83 W. Van Buren St., Chicagn Il

NEW!

SENSATIOMAL !

110 VOLTS AC FOR AUTOS

The new AUTONATOR generates 118 VoIt A.C. Cur-
rent in motor cars, seroplanes and from all types of
englnes and motors, direct from fan belt. Costs
nolhlng to onerste. No sersice—no brushes. rollector
rings, commutator or wire wound armalure,
for oberaling PORTABLE Sound Equipment, A.C.
Ntadio Sets. Neon Signs, FElectric Lights, Searche
lights. Send for complete details.
AUTONATOR LABORATORIES, INC.

8440 South Chiesge Ave. Dept. A Chicago, 1.

TODAY'S PROFIT OPPORTUNITY |

INVESTIGATE MOTION PICTURE SOUND

Bu¥ From the World's Largest Suppliers
Exceptlonal Rargains in New, Used and Rebuilt Motien
Piclure Apparatus. Recent Gorernment Sufplus and
Lituldatlon of other manufacturers such a8 PACENT,
HOYAL AMPLITONE, POWERS (1!N!:I’B().\-P.._TO.\E-
O-GRAPH, BIOFHOXNE, RCA PHOTOPHONE and
others now offered to our trade.

Write for OQur Latest Illustrated Clteluguel

8, 0. 8. CORFPORATION

Dept. RAC 1600 Broadway. Naw Yoerk. UJ.8.A
EXPORT: 120 Libsrty St. New York
CABLE ADDRESS: “SOSOUND'® Naw York. All Cades.

1" #4 FIELD COIL PRICES
HOT AND RADIO PARTS

- e e e s e e e e e e S e
RAUCH RADIO ELECTRIC
Magazine at Eleonore St., New Orleans, La.

Gentlemen: Rush me your Catalogues,

Name P R T T T T T Y,

State..coiieeinaas

AddresB v veevnen-rrensirreensn

RADIO-CRAFT for JULY,

RADIO MONTH
| IN REVIEW

(Continued frin paie 7))
hotel permits four pProgram to be  selected
by the guests in any room of the hotel, as
well as the musie of orchestras playing in

| the hotel pextanrants and ball rooms,  An-
other  contemplagd advantage to the man-

dgement amd the gnests alike is the feature
permitting  the announcement of events of

interest and features to 1ake place in the
hatel, =0 that all may hear.
It i interesting to note that the new

methods and cquipment uxed in this jnstal-
lation wepe developed by an arganization that
specializes In 1his type of saumd installation,
and have materially  reduced (e cost,  For
example, the e of installing such a eop-
tralized radio system in an s ronm  hotel
Wis - previonsly  alont  S43,000 while with
new methods and equipment, g worked o
Iy the enzinecers win insrolled this nnit, the
cost wonld e reduerd ta the yery low figure
of ahout K180, T installation time has
also been materfally reduesd dn the insianee

-

of the example given dhove, about one month
Nines

enmpared to five manths previously,

repaire-maintenance costs gre only aboug
T Near, we see that i isn't the upkeep,
mit rhe “initdal cost™ with which hotel man-
dLements are coneerned,

All these facts gre interesting to the Pro-
fesstonal radio man when it is realized thnt
onty about Hv per eont of the hotels are
cquipped at present, which opens 1 a pew
lield for the LA, engineer,

RADIOPHONE AIDS
FOREST RANGERS

Ao

has
sonie

equipment
been nsed  for
1ime by the  Faorest

Rangers who  patrol
the nationat forests, However np to the pres-
ent, the portabls equipment  earricd by the
rangers has been Hmited to rnlio telegraph
types, which  limited  theip usefulness, amd
the spred with which communication ¢onld
be carricd on, and required a speeinl coper-
ator,”

{ I preparing for the usual smmmer rush
of tourisis, campers g uther vacationisgs,
who generally cause a great Iany  surmmer
forest fires, the ransers (his Year ave heand
new shiny radin teleplhiones, nne of whieh ix
shown heres These now combined trans<imit-
fers and reecivers were shown for (he tirst
time last month, and ir is expeeted that they
will he much more =i tisfs ctory for the “smokoe

l(-lmsors" than the previows cquipment,

—

Ao TrLEFHONE

I'ovwrssiLe
To aid “smoke chasers” in their acork.
(Photo., Dept. of Agriculture)
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~ NEW KIND

of Sylvania

Service Book

r
}

ﬁuro'nnmoi
INSTALLATION |
AND SERVICING |
o —————

TABLE OF CONTENTS

Vopge

Gowanas Enowestewc Insovmarion 5.7
TN ALLATION

Avtamobils Bonery Giounds [ X

Antonna [nymliotion 10-14

Top Conatruction 10-14

Running Boord ond Undes-Cas

& ile Anrenno Equi

Iorasrisanes Sursenstion
Suewice Hm,

By Mokes of Racoivers and Cors

1. F. Posk Fraquencios

® Now Sylvania engineers have prepared a refer
ence book on auto-radio. This handy pocket manual
contains tested information on suppression of igni.
tion inference, 6 types of antennae and their instal.
lation, the R.M.A. Resistor Color Code Chart of
tube types and other important data you will need

l in aute-radio servicing.

® Send for your free copy. It will help to put you
in on the ground floor of the fast-growing auto-radio
industry . . . that Sylvaniz engineers themselves pro-
moted with their development of the 6.3 volt tube.

HYGRADE SYLVANIA CORPORATION

Factories
ST. MARY'S, PA,
EMPORtUM, PA,
SALEM. MASS.
CLIFTON, N. ).

Makers of
SYLVANIA TUBES
HYGRADE LAMPS

ELECTRONICS DEVICES

R
© 1L 8, Corp.. 1931 .

THE SET-TESTED RADIO TUBE

T T Ty

I HYGRADE SYLVANIA CORPORATION
Emporium, Pa.

Please send free, without obllgation,
l book  **Auto-Radio Installytion and

B.12 f
your new serslee l
Servielng.”

Name Se e ee et a et enrasereentantttnabannass.s

| Address ...

B

—— e, G w—
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Laboratory-Built
P A. Equipmenf

ELECTRO-DYNAMIC UNITS
CARBON AND CONDENSER
MICROPHONES - 4 & 4 FT,
ALL ALUMINUM TRUMPETS

FIELD EXCITERS - AR COLUMN

HORNS - LOW AND HIGH

"’E"'{ D Sound  pReqUENCY UNITS FOR WIDE
auipmer RANGE THEATRE USE

For Five Days

Absolutely Free! \X/I inwne coreful crincal inspec

ton of out mnhre kne of BUD
loboratory bull sound equip
menl We sugges) that you con
ducl your own comparative test
We CHALENGE you 1o duplicore
BUD performance and BUD
DerenoasTy AT Any PR
Write todoy for descriptve
lirerature and prices and delails
of our FREE Five Day Trial offer

BUD SPEAKER TO,
| 114 JEECEE

Eliminate Auto-radio
"B" pack troubles

fnstall the new low price Ploneer Gen-E-Motor
Replarement Unlp to stop apto-radio vibrator type
elimingtor 1roubles. Guaranteed for ONI YEAR.
No wdjustments, No lubrleatlon.  Also new Pi-
oneer Gen-E-Motors for sound trucks, ete. Wrie
fur {‘atalog.

Model J.W. Gen - E - Motor, list $13.00

Pioneer Converters
5-12-32-110 volts D.C. to 110 volts A.C.

New heasy duty D.C. 10 A.C. converters. Remark’
sbly low [a price, yet designed for conlinuous
dny. & slze fur esery need, Including Neon slgn
and other electricul applisnce spplleatlons,

Ask your Jobber or write

PIONZER GEN.E-MOTOR CORP.
460 W. Superior St., Chicago, U.S.A.

Replacement

VOLUME CONTROLS

are instantly interchangeable to use power-switeh
without disturbing tontrol eonnections, Only 3
types needed to service 799 standard receiver
models,

i1 'rite for New Catalog "RC-7"
17% Varick 8t. New Vork. N.X,

EIECTRAD

Parked wlth new-madel radle VALUES at rockbettom
wholewale nrices,  Movey-back guarantee and 3n-DAY
FREE TI(L[\lr. I?;l YOUR ;I‘?l.\:ﬂ on lerersy set! Al
types.  send for blg, new FREE cutnlog
101\ Y, Prices.. 9"'5 up
FORDSON RADIO, Inc.
Dept. 7-38, Oakman Bldg. DETROIT, MICH.

R L LR LR R ]
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A SET
SENSITIVITY TESTER

oittitned from puge 19
for the average sef, and 100 mmf, for ald or
inxensjtive receivers.
A small 1% V. eell is sutlicient for oper-

ating the filament of the 30 tabe, since, as
mentioned  provionsly, o strong K. ontput

from the oscillator is not rveally necessary
The complete oscillitor mst be shielded, ¢
most oscillators are or shonld be, to nveid
stray rndiations from affecting nny tests or
measirements that ave to be taket.

The construetion, assembly and wirlng are
w0 simple that no further details than those
shown in Figs. A, BB, 1, and 2 are necessary.
Taiyout of parts, and appeavance are shown
in the first two mentioned fllustrations,  Wir-
ing diagram and coil construction are shown
In Fizs, 1 and 2,

Parts necessary, with the exception of nie-
ters, will be founsl in the junk box that
most constructors always have.

Calibrating the Oscillator

By tunlnz-in varions breadenst stations on
a stumdard receiver of goud design, acenrate

frequencies are available, especially  from
crystal-controlled  broadeast  stations:  these
are used for ealibrating the oscillator. The

simplest precedure is to first plot an peeu-
rate ealibeation curve of the hroadeast re-
coiver.  Suceh n ocurve is flustrated in Fig, 3,
Frequeney in ke, i3 plotted against tuning
dial settings.

The first step is to disconnect the aerial
trom the bromadeast receiver and conneet the
ingnlated omitpnt post of the oscillator to
the nerial post of the recelver and conneet
the other post fu the ground of the recelver,
Iy switching on the oscillator, a series of
harmenles may be heard by turning elther
the osecillator dial or the broadeast recelver
dinl, We are now prepared to make a very
aeenrate set of ealibeation curves of the
eoscillator, after which the calibration ecan he
further checked by heterodyning with erystal-
controlled broadeast stafion waves,

The next step is to set the oscillator dial
at its maximum or 100, Then tiune in a har-
memie of the oscilliior at the highest dial
settlng heard on  the broadeast receiver.
Turn the volnme-control of the oseillator un-
til the harmonie signal is very weak and an
acenrate dial reading of the receiver s ob-
tained, On this particular set, a harmonie
was heard at 87 on the receiver dial,  This
indieated, from Flz 3. a frequeney of 593 ke,

Now slowly decrease the tuning dial set-
ting of the hrandeast rvecelver C(leaving the
oscillator setting as it was) until another
harmonic isx heard,  In this cise one wia
heatd at 70 on the reeeiver dial and from
Iig, 5 indieated a frequency of T1L5 ke
The former fignre subtraclted frem the lat-
ter, or 7115 minug 93, equals 1185, Thix ix
the fundawental frequency of the oscillutor
hecanxe coch harmanie differs from adjacent
ones by an amount cqual to the fundamental.

We can check the accuracy by dividing 592
by 11850 which gives 3 and a slight amoennt
over indienting that our readings weore not
exnct. Ividently we were working on the
Sth oand Gih harmoenies,  Pividing 3y D
sives 1186 a8 the fundamental.  Six times
1186 would give a frequeney of 7116 for
the Gth harmonic fstend of 7115, which was

obtalned from the curve,
Knowing that the fundiamental frequency
i 1186 at the 1530 degree setting of the

axeillator dial, we can mark off on the ealis
tration chart, Fig, 4. harmonies up to the
12th, speed 1188 ke, apart,

The same procedure ean be carrvied out at
the zera setting of 1he oselllator dial.  In
this « the freqneneies worked om aeene
rately at the first trianl. A harmonic was
tuned in at 72 on the tuner dial, indicating
a frequency of 700 ke, and at 43, hndicating
a frequency of 1,030, The difference, na0
ke.. ix the fundamental frequeney of the
oscillator nf this setting, The secand, third
and fonrth lharmenies ave marked on the
graph of Fig. 4. This procedinre was o eare
rled ont at overy 10 degree zetting of the
oselllntor dial, A series of enrves, ax <hown
on the chart of Fig. 4 were plotted, [t wad
fonndd that the cnrves were actoally strajsht

| lines, due to the straight-line-freqnency char-

RADIO-CRAFT
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acteristic of 1he oscillatar condenser.

If one desires very accurate readimes, the
outpit  meter shonld  be connected  to the
radio reeciver so that 2 visual indication,
Father than an audible one, may be had. A
suitable engput meter is shown in Fig.o 4,
H! also necessary  for checking the effi-
cieney of a receiver, aligning T.ALK, and L1,
stages. hesidos other uses for the oscillator
which will be described shortly,

To muke an acenrate cheek of the calibra-
tion curves of the oscillator, one of the side
plittes shonld be removed and a picee of wire
conpeeted neross the grid condenser so as o
short-cireuit it,  Then the side plate shonld
be replaced.  In this condition the oscillator
will generate a non-modulated wave which
ecan be nsed to heterodyne the wave of a
crystiul-controlled station tuned in on the re-

i=

celver.  When making this test a shore in-
deor perial, just sufficient to pick up the

broadeast station, should be connected to the
acrial post of the receiver. The oscillator ix
left connected to the receiver. By tnning-in
a statton. sneh ax WOR at 710 ke, the oseil-
Litor should canse o heterodyne  sgnead at
780112, and 133% (dinl sertings of the
oscillatory working on the thipd, fourth and
fifth harmonies respectively.  Tune the oseil-

lator dial for zere-bean wdjnstmenr and the
calibration will bhe exact.  Neveral stations
may be tuned-in in this manner and <liche

corrections can then be made to the previons
plotted enrves if necessary, after which the
short-cireniting  wire connected across the
grid condenser may be removed.

Uses of Set “Tester”

For determining the sensitivity of a re-
coiver with thix unit it should be frst stated
that the procedure is by no means complerely
acceurate and from an enzineering angle not
of the best.  Bint, for all practicnl purposes,
providing all measurements are faken enre-
fully and the data compiled for reference and
comparison. this methed and equipment can
actually advise the Serviee Man how efficient
the receiver ix as compared to any good -
(dio reeciver that may be chosen as a stamd-
ard,

Ly referring to Fhe .\ an approximate 1dea
as to the set-up may be obtained, The ont-
put terminals of the oscillator are conneeted
to the antennn and ground terminals of the
receiver. The output meter Ix, of conrse,
connected across the primary of the ourput
transformer of the speaker, leaving the
speaker “in” or out™ of the cirenit depend-
ing upon whether a “sound” indieation is
desired in addition to the meter indication.
Tawever, for inefficient reecivers it wonld b
best ter disconnect the speaker sinee oo great
deil of energy 1s absorbed and disslpated i
the speaker, resulting inoan angpul it
ention that would be difficult to read

‘The oscillator plate enrrent must be ade
justed (with the rheostaty so that it isx pre-
cisely the same mmount as that enrrent which
was fed to a cstandard” recelver, and whose
ontpnt digures arve ta be used as a criterion,
Al conditions must be  exactly  alike the
dial readings ap the escillator mnst be set af
precizsely the same fiqure every time o tesr
Is to be made.  Similarly, the receiver mustg
be exiaefly in rune with the oscillator. Tl
volnme econtral on the receiver shonkd be at
maximum in every test, and the tone contral
{if any) set 1o maximum treble,  LReadings
shanld he faken at 3 paints on the oscillatar
dinl, ut 200, S50, and 350 meters so that the
receiver  is cheeled thormeshly at the  low,
medinm anpd  high wavelength ends, Thus,
the (raecdure afier all comnections ave nads
winll e set oseillator dinl on desired fre-
yquency, tnrn the oseilllintor switch “on,” fune
roceiver 4lial nmil maxinnm ontpng on out-
put meter s indiented,

Adjust plate current of oscillator to as
low a fiznre as will produce a sizeuble o
put indication on the antput meter. Note
all readinegs,  Tepeat until three frequencies
are coveresd, as mentioned, Check  readinzs
with those obtained from Sane well known
otlicient  reeeiver.  After some practice the
neor will he able to quiekty compare the i
nres, mentally. and correclly gauge how =el-
sitive the =et that wis chiecked will be,

Cantion : always nse high weple on output
meter, nnless ontpit is so low that a smaller
ceitle mnst e usedsIn thix mnliip!'s
resuding by scale ratio to compare readine-,

for JuLy, 1934
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Testing Tubes

To find weak tuhes in a receiver, the con-
fiections*are the same ns for
efficiency.  Adjust oseillator for low plate
current and note output meter reading, Then
remove oie tube at a tine from receiver, ro-
phlicing with new tihwes, and note when each
clumge is made whether antput meter read-
ing inereases.  When a weak tube is repliced
a sizeable inerease i output reading will
he notfeed,

Comparing Receivers

Employing the procedure outlined for test-
ing sets, tirst cheek  one receiver and ol
serve the 3 ontput veadings for high, mediom
mul Jow frequencies, Maintalning sitme Dlate
current reading of oweillator, check the see-
ond set for the same frequencios and eom-
mire readings,  Be siee that tuhes in both
receivers are OK, or the results  obtaimed
will not e truly indieative of the receivers
capabilities,

Conclusion

Numerous other uses for an instrment of
this type will of course snEzest  themselves
fie the Service Man, ax he continnes to ¢m-
ploy  it. Further information in regard to
applications of an oscillator, which, of Conrse,
will also apply to this nnit, has heen given
in complete detait in previons issues of Rapio-
Crary.,

List of Parts
Omne speelal coll of two windings (details for
construetion given ;

(e LOA, varfable condenser, 500 mmf.:
Oe 1.CA, vhieostat, 40 olims ;

Une  Cornell-Inmbilier hypass condenger,  0.3.
mf. :
tne LA fixed condenser, 500 mmf. ;

Two LOAL fixed condenser . o mmf ;

One LCA, 4 prong socket (base mounting
typed
‘e vernler dial;

fme LCAL R, choke, 85 mby,

ne 1% meg. resistop

one Triplett 0-1 ma. millinmmeter ¢

One Triplett 0-2.5.5-50 output meter, model

020,

tne LC,A, shield can, 1

tne 134 V. dry eell (smahl size, or tapped
“CT battery: 4.5 v type will do for short
quiek tests) for 407

vue 2212 V. “B” block.

UPLIFTING THE
SERVICING PROFESSION

(Continned from page 29)

other resistors  connected S0 you can ohtain
any vilue from 300 ohms tg 10 megolims by
using plug-dn pins.  elow thix main panel
s a Lang, narrow panel for power sapply to
sets on test and also Ias aerinl and ground
most, . The same panel s duplicated just yp-
der the top of the boneh so Yo ean conpedct
up a set which has wen fnstalled in it's
eabinet.  On each side of this test panel
Your witt notice two Instriments: the one
on the left s an up to date test os¢ilator,
On the right §s a universal test meter, To
the right of the henen your note the Pg,
rack with a radio chassis, Thix is fin shop
mse amd rental serviee as well, 3)so used for
& medlum of shop tdvertising,  This las
proven to e a very impertant IHoece of appll-
anee and well worth the eost,  The size of
this rack s 12 x 20 x 47 jus, tall and made
To it inte a ear or teuck, To the right of
this I A, paek you will see a magnzine and
book rack that is worth ft's welght in gold :

2 x 6 x 6 ins. high;

it allows you to have information at oy
finger tips,  To the rjeht along  the wall.

you will notice 8 workbeneh- —ont the end of
which  vou  will potiee an alt eompressor
which fs the greatost help T have ever had,
This {8 very nsefnl in cleaning a set, touch-
ing np In refinishing or cleaning other wark
or machinery, A number of the {Hustrations
referred to have appeared  in st manth's
Ramro-Cuarr.  Those on the P.A. rack will
appear in the for heoming fssne, It g« slg-
gested to those fnterested that when the on-
tire sovies Iy completed the urticles and (da.
Frims - he o referred  to agailn  for complete
continnity,

RADIO.-CRAFT for
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A STAR SERVICE BENCH
The fine example of a modera service beneh shaw o
alwve belungs o Siitely Radio Shop, Oskalmsa,
Iowa, Mr. Stively saya:

“Two yearsage I was abaut to give up service
work because every time a new 1ube or sct canie
out I had tu buy new test equipmeut.

“Then National Union caime along and ehowed
me their proposition. My first cuntract wana 1ube
teater aad I' waa first to have one up tu date.
Thecefore, 1 got the tube business. Then I got
more instrumentson contras-t, People soon found

NATIONAL UNION T
YOU STAR IN SERVICE WORK

Free Meters — Manuals —
Superior Quality—More Profit

You want 1o he rated as a service man who
knows his stufl™! You want to be the leader
in service work in your locality.
arcal chance to star in service work when
You tic up with the National Union
Thousands of your fellow servicemen al
the country are finding that National Union
means far more than—radio tubes.
aids, Sales Aids,
More Profit on every tube sale through ten
cent higher list prices.
and Cnstomer Satisfaction are a few of the
reasons
Nationa
To siar in service
tubes but complete
Union _understanda the problewin of secvice
offers FRFE
| Serviciag Tool Kit, Sapreme
vice Manuals, Auto Ralin
Tester, Triplett 1178 Pecpetual Tester,
mond Point, Je, Teater,
offers subject to withdrawal withont notice.
deposit,
wurk 2 Get details !

UBES WILL

Youare given

I)I'O?l'ill'n.
over

Service
Superior Quality tubes.

No Price Cutting

i-on can’t afford not to tie up with

Union.

wark your need not only aipecior
data and shup equipment, National
men and
Union tube purchares a
333 Analyazer, Four Ser.
Manual. Triplett 419 Tohe
Hickok Dia.
Suprenie 85 Tube Tester.  All
Small
You nced tu help you star in secvice

with Narional

What do

out I had the best test e mipment and in came |
the repair johs. Today I ['uwc every instr

and manual that National Union gave ont. Also
have the fineat equipped shop in this city
{Thanks to Nationa Union),

**Still berter. I dun’t have to make re
valls to replace tuben like I used to.
replaced 1wo had tubes in the last two years.
Think of the time and cost it eliminates a serviee
man, not gaying anything about divsatisfied
customera,

“N, U, will postively test hetter than any other |
make and wilh the ten cenis bigher list, well, it
just means nwre money for the service man™,

NATIONAL UNION JOBSER STOCKS ARE COMPLETE.

at service
have only

Here is a really syperior
Short Wave Receiver.
Its performance is the
kind you usually associate with only the most
expensive sets. Yet the cost is low . , . just
a few cents more than most 2-tube kits. Ne
wonder it has been acclaimed editorially by
Short Wave Craft, Short Wave Radio Maga-
zine and the N. Y. Sun! And how easy it is
to buildl All parts are so placed that @ mini.
mum of soldering and wiring is required. Sych
design cuts down the chances for error in
wiring!

Special Power Pack Kit

The Trophy Winner *3" comes with Power supply
kit including chassis. power transformer; employs 3
mfd. filter condensers: two 30 henry filter chokes . .,
all over size. Output: 250 V. at 5 MA. Operates
from an AC house current and is free from hum.
CN 13905—Trophy Winner “3" A.C.
kit of parts complete with wiring
diagram, less coils, tubes, power
supply
CN 13906—Power
less tube

$9.95

w 4,98
CN 13985—¢ lete kit of ts. Set,
power :u:l;'l‘yn, ec:m anod ?:Ir):s. ”e '8'45

WHOLESALE RADIO SERVICE (-

New York_ Ny

Ewark., M. J

100 Sixth Avenue. N
S Central Avenye

1934
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'THE WHOLE WORLD 45 m2irze

OPHY WINNER'3

National Union Radio Corporation of N. Y. RC.7
400 Madison Avenue,
New York City.
Gentlemen:

I am interested 1

(ulalog

Truly a Who's Who of Short Wave
Royalty: National, Hammarlund,
Lafayette, Lynch, ete, Every lead-
ing manufacturer is listed here.
Every conceivable Short Wave accessory may be
found at Lowest Wholesale Prices! Never before
has such an amazing array of Short Wave been
packed between the covers of a single catalog. This
NEW Bargain Book lists everything including sets
and kits from 2.6 tubes, ali-wave receivers, con-
densers, coils, converters, chokes, crystals and
holders, transmitting tubes and equipment antenna
systems, ete. . . . all at LOWEST WHOLESALE
PRICES.

r WHOLESALE RAD!O SERVICE CO.

100 Sixth Ave., Dept. C-74

New York City.

0 Send me vour New Short Wave Catalog 53D,

[ Send me the ftems I have 1ated In neachied letter,
Tenclose §.....o.0iviniiii. to cOrCT cost.

s e e e e e e o

I Namo —ooiiiiiie L

: AJARESS Lo
| I State.............
‘-—_——_——_—_—__—_—,_—

53
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ﬁ""’""
since 1920, The Profit Line

Replacement Volume and Tone Controls
Standard Volume and Tene Controls
with an Ad-A-Switch consisting of

wire wound (Series “W"), composi-
lion element (Series “C™)
Replacement Line Ballasts
Automatic Line Vollage Regulators
Flexible Pig Tail Resistors
Center Tap Resistors
“L» Pads, “T" Pads, Series Mixers

Clarostat  Ad-A-Switch line
comprises the maximum ut.il-
ity with minimum stock in-
vestment.

Write for New Replacement
Control Guide -

cmo:m CIarostathg-CO-.lnc-w

T T T R M
A RADICALLY NEW
TUBE TESTER

NOTE FEATURES AND UNEQUALLED
PRICE OF THE 22
1. Neon leakage and com-
plete short test auto.
matie.

2. Line voltage regulation,
—Plate and fiament.
. English reading scale,
. Tests ali tubes. Proe
visions for future types.
New tubes can be
added without remov.
lng Instrument {rom

case.

5. AND allows capaeity
tests oeed—bad—I|eake
age (vacuum_tube vott:
metsr principle)

8. Resistance measure.
ments 500 to 2 megs
wide separation,

o

7. Continuity ‘(EIfGI on
neon or meter,
8. Veri - chrome lettered 822.50

bakelite panel.
This tube tester and shop lester for
a price of ¢nly $22.50.
10 days trisl-=money refunded it not satisfactory.

L & L ELECTRIC COMPANY

Dept. 10-A

336 MADISON AVE. MEMPHIS. TENN.

Next you come to the connter, Thix ix to
receive sets For repairing ol other porposes.

Note the tube checkers on this connrer ant
last, the wachine table which 35 a valuable
adjunct as o dreill press, grinder and saw

cerininly come in bandy,  Alse, later a lathe

mizht be added,

This eonstitutes the shop half of the store,
while the orther half takes care of the mers
clamdise and display case, shelves and oflice
de<k.  Back of the partition on the drawing
Jhowing  the shop, arvangement  has  heen
minle Tor slorage or what-have-you.

In regard to hand tools, T am not going
o stggest here what to have as Your own
personnl needs will suply these but 1 will
comment upon themw in this way

Doy good teols, use them properly and
tike eare of them. Keep them shiningz!
Mo Keep them omost of themr on the back
of the work bench,  Fhis i not only for
handiness bt for display s well and also
fits into our seheme of appearanee,  Men,
particnlarly  when  (hey  cone inte a shop,
whether they are mechanics or nof, have a
fascination for tosls and it produces a great
psyeliological effect.

Records of the Shop

T

@) P
avender «d imm

Py A
-ef8iaoely i hygore days -

as oldfashioned now as

anordinary radio arrial

Whather you have o broadcast, short

waove, auvtomobile er oll-wave r¢e.

eoiver, you coan get clearer, mors

realistic, noise-free radio recsfhon
by the use of the

] ¥ TN ]
WOISE-FRER
Fan
ANTENNA SYSTEM

Unconditionally guoranteed to out

porferm any cthee kind of sorial or

so-calied aecial eliminator, or MoNsy
refunded without questien,

Weite YODAY for Full Detslie

Remember-
Mo Radio Can Be Better Than its A

AETHUE H. LFRRL el -

a7 falon 5 Baw= ¥

The matter of records now comes to our
attention.  The <ystem explained here is not
in reference to bookkeeping bt a tountlne to
follow, [ n=e a bouk amd start ont with a
pumerical numbering from one (1) on, When
a job comes in, | place the name down in this
baok and the conseentive momber following
the name,  Then 1 otake a special printed
pad and Al it out in triplicate : one for the
[Beneh s one for the oftice and the other for
the customer, C‘Fhis Jast cop¥ acts as
statement as well ax a work order mul when
| the flr ix vompleted, 1 see that the book-
keeper's sheet Is completed the sanm as the
beneh ropy and tile the twe with the book-
keoper. who in turn Keeps the record, When
the set Is finished 1 place the goarantee tag
on it together with the eistomer’s bl

1 nse the above form for everything done
in the xhop—he it for purchasing material,

Y as a requisition, or for any improvement to

the shop. and for estimating too. 11 this is

[ followed ont precisely, it will give a complete

L record  of every move made,  This alse al-
lews tor n record for futnre veference, atud
a enstomer enn come inoany time and you

know just what was doene,

\ I unse two coloy tube Iabels—aone colar
‘i'ur‘ the enstomer’s old tiibes in the set and
the other for the tew tubes 1 osell, Se if o
| eustomer eallx up anld says the new fobe I
put in her ser does not work, 1T ask the color

of the label, I it"s the color for the old
tnbe, well then that lets me ont, Should it
be the eolor for the new tnbe 17 ask her to

eing it Inoand if the tube did not hold up
within the guarantee period, 1 teplace It
[ withont a question.

Whenever T repair a set T tack a business
e inside the <et so that the customer will
know my phene mmber and adidress. 1 alxo
Hse A tiling eard system for every enstomer
who's radio set 1 oservieed, T obtain the age
of the set amd how many times it has heen
cervicol  (whenever pessibler <o that T can
see how the ser s holding up aml when the
sof hax seen its better dayse  Foalso notify
the enstomer when [ ohave teceived <o many
serviee calls ont the set and 1 think that the
<ot is just an expense to theme Then 1hese
eards are placed in another dile and any firn
ls--llin-_r rddin xefs has the privilege of going
throngh this Qe for future prospects, I*his
Fequires  very  tacttfal handling but may he
done In sueh g oway that it Wwon’t react upon
vonr shop—either to the custemer or to the
dealers,

T-T-T Instead of S-0-S

Geneva @ The welkknown SOR signal may
shortly he doomed.  Revent experiments made
Ih_\' Llogds of London shuwed that the siznal
T has cortain advantages over
the old BON (.,, — ...

While the new signal hus as yet, got been
adopred, the chances are that it may be in
| the uvar Tuture,

RADIC-CRAFT
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!
Ve of One

or More of These
Lopular Short WaveBooks

Hers's money put right Into your pockst—here’s o sav-
ing you never gavs a [hought to. You get absolutely
FREE any one or more of \he regular 25c and 50c Shory
wave books with a year's subscriprion lo SHORT WAVE
CRAFT. the Radio Experimenter’s Magazine, A ono
year's subscription brings you one fifty cent book or two
twentyeflse cent books: a (wo-year subscription brings
you two fifty cent books and sny one twenty-fire cent

book. Decide NOW what books are fhost necesiary to
you—then send us your subscription by return mall
The books wiil be sent to you lmmediately.

# fTees .‘!","I
Py 0 |
st || ot
ebo | frafciitihs

o ! .
s 2]

No. 8 No, ¢

50e S0e 25¢ 2%
HIS popular shert-wave magazine {nterests the great
army of ‘‘hams,’® broadcast listeners. snd gonersl
radio students who are interested in experimental as

well as sclentific angles of short ware devalopment and
application. In each monthly lisue appears ihe largest
and most correct short.wave statlon eall lst. and {m-
portant conatruction articles on recelvers and transmit-
ters, Including “piciyrized ™ diagrams eu_lly underitaod
by anyone, s hig feature voriginated’” hy SHORT WAVH
CRAFT. You'll also find ihe Iatest news about short-
wave physics, miero- and ultra-short waves and other
applications of this newest branch of radlo.

Many Short Wave Sets to Build

complete construc.
are found in every
and two-tube
five and sight

Many exeellent shorl-ware sets with
tion detalls with “‘plcture’’ diagrams,
fasue—these sets vary from simple one-
sets to those of mors advanced design.

tubes.
Big Silver Trophy FREE!

Recently inaugurated by Mr. Augo Gernsback. Edltor.
was the *'‘Short Wave Scout Contest.'" To the Shert-
“tan’* who has logged and obtained vertfication of
the largest number of ghort.wave stations from all over
Ihe world, during one nienth, will be awarded s magnig-
cent silver Short \Wave Scout Trophy.

4-Color Cover 9" x 12" —
25¢ The Copy

Over 200 {ilustrations

On All
Newsstands

SHORT WAVE CRAFT. Dept, RC-73%

99 Hudson St., New York, N, Y.

Gentlemen: Enclosed vou will find my remitianes for e
subseription to SHORT WAVE CRAFT for

{1 One Year @ $2.50 (Canadian and foreign $3.00)

[ ] Two Yesrs @ $5.00 (Canadian and foreign $6.00)
Send me FREE books which are circled below.

1 2 3 4

Name

Address ... o L

Clity errearrsee-Btate Lieeccccecee

(Send remittance In eheck or money order. Register lst.
ez it 1t containe eash of unused U. 8. Postage Btamps.)

MAIL COUPON TODAY

for JuLy, 1934
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With every onler of ARCO TURBES for $10.00, or
multiple thereof, your ean ket one, two of three 1934 Ulliclul
Hadio Service Afanuals absolulely FREE.

If you prefer, you ean have coples of the 1934 Omelal
Shurt-Wave Radio Nanunl EREE with erders for $8.00 or
Loth Manualy for orders of $17.00, Remember that the
regular list price of the 1934 Oficial Radio Service
Manualisﬂ.go.lndlheHBlShorl-w-u Manuai, $2.50.

This ORer is Subject to Withdrawal Without Notlce.
Type Your  Type Your , Type Your | Type Your

N Clost No. Coust  No, Cost Coslt
Oty 50,40 | 42 60 | 81 1.10 35
01A 30 33 85 | g2 .35 .85
1 .85 | 14 60 | 83 .85 .85
L 110 | 45 A0 53 .85 .85
124 .40 | 44 .60 x5 .60 .85
20 .40 T .60 | 59 60 .85
22 85 | in 1.10 | X199 .a0 .85
244 AD | a0 85 | Vi a0 .85
25 30 | 50 110 | 248 1.10 .85
27 .30 | 31 S0 | 245 .85 -85
30 .60 | 33 .85  2a8 25 -85
%L .60 | 55 40 2A7 110 .85
32 60 | 56 60 2pg 1.10 1.50
33 .85 a7 &0 2B7 130 2.00
%4 85 | 5n &0 5Z3 .35 .85
5 &0 | 59 60 6A4 1.0 -85
36 60 | 71A 30 GAT 130 2.10
Ay &0 | 75 85  6B7 1,10 EH
AN 60 | 77 .85 | 606 & 15
49 60 TR .85 | 6UT -85 -85
10 40 79 110 | 6D6 .85 ; .60
1 0 | 80 .40 85  Wi2 .60

4 &0 | 8 D7 .

Ornder from this ubvertlsement—Remit 200, with order,
bulice €.0.0D, Alt prices are F.0.B. FACTORY, Newurk.
Shipments go forward express or parcel post,  No order
for less than $3.00 accepted. Al tubes RCA leensed—

$ month Guarantes, 232 Central Ave.

ARCO TUBE CO. wcwark. M.,

@ 24 Years of
LEADERSHIP

When you necd Condensers, Chukes, Sockets,
Bhickls, ele,. for receiviog or teansmlidog
or fur replacemeat purposes, comult  the
Hammarhnd Catalog, aml benefit by the
experience of ploneer radle designers.

Write for mew Fare Cataroc **RC-7”

HAMMARLUND MFG. CO.
424-438 West 33rd Street
NEW YORK CITY

PRECISION

PRODUCTS

WANTED !

Jobbers.-Mail Order Houses and Reprosentatives
in_all Territorles

TWO FAST MOVERS

-

Free Edge Cone and Voies And—Fleld Coils for all
Coil Assembljes Dynamie Speakers
We alse Manufacture Vnrfous Types of

Magnetia Speakers
We can Supply and Remedy Your Speaker Nesds
Speaker Mftrs. Since 1921

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

WET AMD DRY ELECTREOLYTIC

FAPER AND MICA COMNDENSERS
BILOBHIILE For

FUFPERIOR QUALITY

&Ll

COMPACT TYPES
HAMNDY FOR SERWVICE

DA T
HIW YoORE

ZTelechime

ELECTRIC CHIMING CALL SYSTEMS
- =

Amplify Telechime—areal op portunity,
Write for our special offer torediomen.
General Komprolar Co., Inc.

DAY TON, OHIDO .

RADIO-CRAFT for JULY,

SHORT CUTS

(Continucd fram page 1)

We now have three dimensions, namely, A,
B and ¢, We now divide circle b inte 12
ecqual sections, 1) alt of which terminate at
the center. With ecircles I and « drawn,
project 4 lines by means of g Texqttare,
Now 2 vertical lines are drawn to intersect
the 4 projected lines, (The distanee that
separates these 2 lines is decided by dimen.
sfon A the fength of the vertieal lines, by

| the 4 lines projected from cireles 13 and )

Connect the 4 extremes together to form the
side view of the eone, X1, X2, Yaur draw-
ing shonld now resemble the illustration,

I'lacing the point of the compass at point
Aid the peneil of the compass at X1, seribe
a cirele,  Repeat the process gt X2, drawing
the smaller civele inside the larger one. A
cirele about e to 1 .in, smialler, inside of
circle C1, decides the size of the radial Cuts,
Ita.

Now with the dividers take dbmension I°
and mark off 12 spaces on the cirenmference
of circle N1, You will now have 12 lines
ferminating at a central point from the ejr-
cuniference, A flange is drawn on one side
of the line as shown in the drawing, which
is used fn pasting the cone together,

After the form is eut out and the radial
cuts made 1he cone is ready for whreing,

The Mst of materials is:
pair of dividers, a4 soitable piece of drawing
paper or wrapping paper and a T-square,

AN EMERGENCY TUBE SOCKET
B. O. Bass

LERVICE Men and experimenters do not al.

ways have time to order sockets, for emer-
geney jobs in modernizing  sers, adapting
microphones, phonograph pickups, short-wave
converters, twin-speaker plugs, and multi-wire
‘able connectors,

For additional test-kit socket and adapter
Dlur requirements the socket shown in Fig, 4
lits no equal.

Break off the prongs of an old tube huse.
(This is preferably of the same t¥pe as the
socket to De constructed--altheush, any old
base may be used by drilling holes to cors
respond te the new tube prongs, using a
templite made by aceurately punching hotes,
through o cellutold or mica strip, with the
new  tubed

Saw off the top of the old base so that
the resalting socket will e slghtly higher
than the prongs of the new tnhe.  Invert the
tulie haxe and drill ot each prong hole with
a drill corresponding in size to ench sueces-
sive prong, Conntersink each hole with a 1%
In. drill w0 that the tube prongs, when laent
slghtly  off-center, will center automatically
and thus form a wood tension contaet to the
jrrongs,

Ruw two parallel notehes with a hack 0w,
in top and base of the socket at each hole,
A8 shown in Fig 4, and enlarge with a thin,
tlat tlle or larger saw, Saw the slofs 14-in -
deep and S/18-in-apart, Cut off the lateh of
some 2 in. safety-pins, it the eyelet over
tibe prong, insert the tabe in the socket,
and bend the pin legs tighely into the notehes,

Apply @ coat of speaker cement to the
sides of the socket and wrap with an alter-
nate layer of rubber tape and xtiff paper
tape.

For sub-base mounting let ane of the
safetv-pin legs stick down through the sub-
panel (clipping off the other leg on each
comtaet spring), Ilend a 1/16-in. foot on
it, and hold it fn place in the hole with a
wooden peg,

Yor a spring suspension secket bend poth
legs of eneh contaet spring at right angles
and bolt down to the insulation.

A CONDENSER-MIKE
HEAD-AMPLIFIER ADAPTER

Erick A. Leander
HE condenser-mike head smplifier shawn
in iz, 5 8 A.C. operated, using the fila-
ment amd plate current from a main amplifier,
Compared with nn oldstyle head amplitier
using two type 20 tubes operated on Lat-
teries, it has been found to be nureh superlor,
The first requirement is g maln amplitier
that is hum-free. Take the Llument current
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(e compass, ohe

C@ll-Wave
OSCILLATOR -

et N

TRIPLETT engineers developed the
| L ALL-WAVE Oscillator, in answer to
the growing demand from service men
for a well-designed, completely shielded
all-wave signal generator. This new Trip-
lett instrument is advanced in design,
precision built, compactly constructed,
and absolutely dependable. It gives a
signal output of constant level . . . either
modulated or unmodulated.

Tlhe charts are hand calibrated and cover
a frequency range of 110 to 14,000 KC.
The frequency ranges are controlled by a
4-position band change switecli. The con-
denser shaft is at ground potential, This
means that there is no radiation of signal
from condenser shaft or screws, A per-
fected attenuator control makes it pos.
sible to use the signal generator on the
most sensitive as well ag the weakest re-
| ceivers. It is desirable for stage.by-stage
elimination by the oscillator method.
No. 1151 is a single AlleWave Oscillator.
' Dealer’s net price..... USSP
No, 1180 is malde up of the comhined All-
Wave  Oweillator and  Volt-Ohm-Milliam-
meter, Dealer's net price... ceeeee 30,00

No. 1181 is a combination of Volt-Ohm-
Milliammeter, Free-Point Tester, aml Atl-
Wave Oseillator. Dealer's net price...

Your Jobber Can Supply You

The Triplett Electrical

Instrument Co.
67 Main Street Bluffton, Ohio

Mail Today for Details! |\

[ ===

$23.34

38.00

| THE TRIPLETT ELECTRICAL INSTRUMENT co. |
| 67 Main St., Blufften, Ohlo,

] Gentlemen:
I Send me catalog on Triplett ALL-WAVE Oselllator,
and your complete Hne of rudle servielng fastruments,

Name R

I

I
!
!
l
!
|
|
I
|
!
|
I
I
I
|
|
!
5,
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Servicemen!
Reduce the High Cost
of Keeping Up-to-Date

[lere in one inexpensive 23-

Jesson conrse — the only one

propared exclusively for active
~OPViICemen — Spruyberry  gives
ALL the dope on modern radio
servicing, Covers every detaii
meluding  Testing,  Repairing
(AVC, all wave, short wave, auto
rkio, PA., cte.); Parts Testing
il Trauble Shuoting—alse tuhes,
modernizing set analyzers and sell-
g, No “fluff,”" mathematics or
fancy bindings—a practical, how-1o-
do-if course that will save hours of
reading  In scattered solrees, Morl-
crate cost—%10 for course only or
15 with personal instruction and
inswers to questions hy Mr. Spray-
berry himself. Money hack guarantee.
| Write for FREE details!

F.L.SPRAYBERRY !32 Bryant St.. N.W. |

Washington, D. C.

Please rush complete detmils of your new 28.
tesson course, “'PRACTICAL MECHANICS OF
RADID SERVICE.”

These, of tourss, are free.

Address ....ceareee-siaace

SFORT WAVE~
PUCLIC ADPRESS

! Red Leathereite Cover

Size 5V; x 8% 1nches
SPECIAL FEATURES

=3 W, Recelver Construce
tion Articles

*Public Address Construce

tlon Artlcles

*Transmitting Articles

*Efficient Aerlal In-
statlations

*Characterlstics of
Tubes

*Testing Equipment

And Many Other
Important ltems

Reserve Your Copy Now. Evety Radio
Man Will Find This Hook a Veritable
Tiook of Data Dealing with All Kinds
of Radlo Problems,

TRY-MO RADIO COMPANY, Inc.
85-C Cortlandt Stret, New York, N. Y.
Send for a FREE Copy of Our P.4. Circular

The demand is increasing for

WARD
LEONARD
RESISTORS

Progressive jobbers are
supplying this demand
SERYICE MEN KNOW Ward Leonard

resistors are dependable. The price is
so low there is no profit in taking
chances with overrated resistors.
Ward Leonard resistors are wire wound
with silver soldered joints at the termi.
nals. The resistance does not change.
They assure quiet operation.
Write for NEW literature
for service men.

WARDLEONARD ELECTRIC CO.

MOUNT VERNON, N. V.

110 VOLT AC POWER

From AUTO GENERATORS

This unusual book, complcts with
drawlngs and illustraiions, telis
you how to easily change Forl,
Chevralet, or Iodge generators,
and produce 32 ta 110 volls, AC

or DC. Glves power for radla teat-
Ing, shop toal operation, floodlights, ete. TPrice only $1.

AUTOPDWER, Dept. L. 410 8. Hoyne Ave.. Chicago
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i whielded, to supply heater current,

rraim
power

Prom Hhe beaterype ilee wimi
the same winding that  supplies
tibe,

In the writer's method of conpecting the
hemdl amd maln amplifiers, one side of the
transmission rnns direet from the plate of
the S5 tuhe shown at O, ta the coupling con-
denser in the main amplitier, shown at T,
Thix system not only daes away with coupling
transformers for lines np to 100 1., but alse
climlnntes the tendeney of these units to pick
np e frequencivs,

Be snee to keep the A, C0 wires nway from
the grid of the 508 tube in the head amplifier,
Also, keep the wire from the dlaphrizm to
the conpling condenser ju the head amplifier
as short as possible to prevent excessive loss
of signal,

The impedanee shown in ¢ may
avatlahle high-impedanee secondary.

The Inside frame of the mike box ix made
of heavy steel. with a hole cut in it for the
type 55 tule socket D the transformer ix also
pronnted on this frame, one part of which
forms o shielding partition, 13, between the
tuhe and the condenser head.

@
REMOTE CONTROL

(Continned from puge 23

7.

Le any

arrangetient of component partsz for a penta-
grid converter type tube which acts s o0
cambined first-detector and electronie-conpled
oxcillator,  The xignal is fed Inte the an-
tepna eoll via o lead centered In oa large
Hanetor, groupded  shiclding “loom.”  thus
avoliing loss of signal strength due to en-
pacity between the antenna wire amd  the
grounded shield.  The antenna coli is of
the high-gain type with a =mnll capacity
contpling 1o boost the tesponse at the higher
frequencics.  The  primary  resonntes at a
froquuency below the broadeast hand so that
the lower radlo  frequencles arve amplifled
equally. The scereen-grid potential is obtained
through a series resistor. The output traos-
former consists of a primary, tuned to 456
ke., caupled oo lowdmpednnee  gecondary
consisting of 2 turns, An lnput transformer
gimilar to thig ix required In the remote
spenker-amplifier unit, but here the primary

consists of 2 turns and the secandary s
tuncd to 436 ke.  The reason for the lowe

impedanee line is to aveld loss of the ILF,
gignal in the tansmixsion cable connecting
1he two units,

In order to elminate reception of siZnals
at the LT, level and to avold iznitlon nolses,
it isx advisable to make up the cable of indi-
vidually shielded wires as follows: (1) a
single wire shiclded, for the L¥F, lines (2) a
double wire, shielded. for the velume con-
trol cirenit, and: (3) a double heavy wire,
sinee the
L. lne wire Is by far the nost huportant
one to shield. it is usually satizsfactory to
nxe a single. grounded shield over the entire
qeven wires. Do stre to use heavy  wires
for the heater cleenit slnee small wires will

Introduee enough resistanee to rob the tube
filaments and B power unit of the full
“A" battery voltage,

CONNECTION

ﬁ"bamc-coumm ANTENNA

The interior of the tuning unit; G6A7 tube
plugs into the socket at the right.

RADIO-CRAFT
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| mgton Portable

A DAY

lo ¢ BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of it! You can buy a new standard Rem-
Typewriter for but 10c a duy.
Standard keyhoard. Small and capital letters.
Beautiful finish. Carrying case included free.
Exceptional money-making oppor-
tunities. Write today. Say: Please
tell me how [ can fget a new ,
Remington Portable typewriter
on your special T-day free
trial offer for but 10c a_day.
Remington Rand Inc, Dept.
RC-12, Buffalo, N. Y.

Many POPULAR
EXPERIMENTS

in Every Issve!

: Sclii'u'éi'inl @
echanics =

EVERYDAY SCIENCE AND
MECHANICS is the finest sei-

Over 15 2 "

entific-teehnical-meehanieal -eon-
;;L"'{;:'g’:.’y structional magazine in the field.
Al Newsstands I'p-to-the-minute  with  news

flashes of svientifie evenls. Doz-
ens of constructlunal artieles il many popular
experiments. ldeas (roin which you can make
1hings 1o sell.
A HOST OF INTERESTING SUBJECTS COV-
ERED :—Aviatlon—VWoodwork Ing—Astronmny —
Patems and Lavendlons—ook Reviews—>Metal-
working—Chemnistry — Engineering — Microscopy
Elecirical Exberiments—Lathe Opreration—Shep
Hinls and other subjects.
SPECIAL OFFER—$2.00 FOR ONE YEAR—
(Canadian and Forelgn $§2.50),
Send Check or Money Order.
EVERYDAY SCIENCE AND MECHANICS
99R Hudson Street New York, N. Y,

| Six Stirring Stories of

Future Science in Current Issue

WONDER STORIES brings 1o 118 readers lvid, thrillinz.,
aaul absorbing tales of milveniure on alien planets—stories
of blologicat monstrostiles, thae-iravel, the future civili-
zatlons of man, and other edueational science - fictim
thenies.

Wore 1s the contents for July: ENSLAVED TRAINE hy
Kando Bluler. VOICE OF ATLANTIS by Laurence Mao-
nink. A MARTIAN ODYSSEY by Ntanley (3. Weinhanor,
A HAIG-IEAISING TALE by W, L. Sheprpard. e, THI
1LAST SHRINE hy Chester I) Cuthben, amd DRUSO, the
1remendous Gennan novel by Friedrich Freksa—plug seseril
interestlng departments, The volee of the SCIENCE
FILUILON LEAGUE.

SPECIAL OFFER (in U.S.A. only)—0no year for $2.00.

Send ¢heek or money order.

WONDER STORIES, 99-R Hudson St., New York. N. Y.
————

THE MAGAZINE OF SEX SCIENCE
SEXOLOGY, foremost educational sex magazine, 13
written in simple language snd can bs Tead by
every member of the faintly., It Is instructive, en-
lightening—uot a risque Dbouk--comalns no offensive

————

marter.
Contains 25 impertant ariicles on Sex Sclence 88
pages. with attractive two-color cover. llers are s

few of the mors important articles:

Editorial—'*Sex Inventions”; Popular Mistakes
About Sex (illustrated): Males Made to Glve Milk:
“‘Blue Babies’’ (illustrated): Posture and Menstrual
Pain (illustrated) ; 1s Frigidity Curable?; Meehanies
of Male Anatomy (illustrated) ; Sex Mystery of Queen
Etizabeth (illustrated); Sex Impulses of the Yound
(illustrated) ; Menstrual Poison (iilustrated): infantlls
Sex Organs; Sex Life of the Criminal.

Get & cony of SEXOLOGY on any newsstand, or,
At your dealer cannot supply you, send in
stamps for a copy of the eurrent iisue
SEXOLOGY, 171R Frankiln St.. New York. N. Y.

—

for JULY, 1934
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The volume control furnished is 2 14 -meg.

tapered unit intended fo be used in the ALY, : H EAD UART ERS OR//':’
grid cireuit, The "B+ lead connects to the * F ‘O
highest positive potential jon the =peaker- 'f
amplifier nnit.  Fair resolts can e lidd on { Pu BLI( “ DDR[SS q M P FI[RS

as dow as 80 V. Al eolis are individually
Aligning the Circuits [ Here Are Our Most Recent Portabile Public Address Amplifier Developments:

shielded,  “Fhe tibe has a rubber cushion to
climinate road shock,

o R TG SRS el T Seif-Contained Electric Phonograph “MIKE-PHONO-RADIO"
tuner, the asnal procedure js followed,  First -
alizn the LA primary  trimmer  (which s I : COMPLETE PORTABLE P'o A. SYSTEMS
foeated Jusg behind the dial facer to 436 ke, 110-VOLT A.C. 7v: WATT 2 STAGE 25 Grase ok Malels 1o voLT Ac.
Then tune in a signal near (he high-fre 12 WATT 3 STAGE 2A3 CLASS “A" MODEL—6 VOLT STORAGE BATTERY
queney emd  of the dial, Having the Jdinl DPERATED 13 WATT 3 STAGE 79
pointer set to the correct frequency, ndjust leAAYssBE Bopsgg{"g}i —Arwu'ri'z
for maximum volume the 2 trimmers through | FROM BOTH 6 VOLTS 0.C. AND
Inles on either side of the steering column 110 VOLTS A.C.!
bracket,  Finally, tune in a signat at the All models are equipped with a seM-
low-fresqueney end of the dial and adjust the I l S 'Ns';.‘é{.?;,"’““é:m‘lﬂgsly
padding condenser, C1 o with an jusnlated housed in a compact (15%; x (4% x
serewdriver; this comdenser may be reaclied ‘ ‘l'i:'{;’ )'r'l“;rfe;eet;‘%':_e(relTnoevdabl:l:enuker)
throuweh a hole o the back of the tuner. ' .
The ube can be removed for testing by tirst
remorving the metal cap that dits into the

| |
[aue
nwlded] mietal case, amd then earefully pry 7
the tnle base from the socket by means of I JHITGFF ME.FFEI‘I:A E:illTHl'l
a serew driver, 1w onot attempt to pull the
tube onr of its socket by grasping the control- SEND uf
FOR THIS

wreid eap, The eable plugs into o male ehas-
six wocket in the rear. Fhe antenna bayonets
inta jt= recepracle, tirm contact being main- FREE
tained by means of a spring,  The ratio e
-
Radio and . Trou
A l.f. ;‘ ! ".‘a“&""'"é""‘ ;n:t Monay'
I aking Possibilities of
mp muier F  Puyblic Address Systome.
YTy »o-LOOSE LEAR

Write for our unbelievable low
brice on this equipment!

MAN
ANnd SOUND SYSTEM TREATISE
THE ONLY BOOK AVAILABLE OF ITS KIND.’

Devated Exeluslvely to

the Problems [Involved
.J in Purchasing. Design-
%, ing, Measuring, Test.
! ing, (nstalling, Operat-
E'%  ing. Trouble Shaoting,

tween the knob awl comdenser shaft s 4 to
Euntirely New From contamns [l

Li the poinrer tuens theongh 290 ez, for
180 deg, of the condenser.  ‘The tuuer is fin-

Cover to Cover SR y
WE ARE HEAD-

ished oo smooth black 1o mateh the average
auto interier,
Ly the nse of the new daal-serviee tubwes,
QUARTERS FOR TeE CHARTS 32 [LLUSTRATIONS
P.A.SYSTEMS, Buy e —— . -
* direct from the manu- A Vital Necessity to Everyone Connected in

it s guite possible to obtain good local 1oe-
ception nsing this tmoer and only two tubes
in the remote speaker-amplitier unit,  The
builder can nse his own ideas as o the de-

taily of the remote set and power supply.) facturer and Pay Only Any Way With Sound-Systems—Public Ad-
. One Profit] dress Work—or Amplifiers and Associated
100 PAGES OF RADIO VALUES! Equipment!  Complete and Authoritative!

AUTO-RADIO INSTALLA-
TION AND SERVICE HINTS

(Continued from page 25)
wound I, clhioke econsisting of 73 T of
No, I8 “Lell™ wirve, on a form 2 in, in dia.
couneeted in o series with the “hot™ lead from
the set, ol two § mf. condensers connected
before and after the choke and te ground,
will any  times  climinate  this  didlenlpy,
For mere specifie fnformatlon on this il

-
L
EBSTER Chicago
ter’ <ee the selwmatic dingram of the Audiok

Public Address Systems

COAST10-COAST-RADIO-CORP

123 K-WEST |7T4 STREET . NEw YORK.N.Y.

I

Coneerning new deviees and kinks  which
will make the work of auto-rmdio installa-
tiem men easjer, o glanee at some of the pho-
toeaph= amd Hlustrations on these  pages
will <how some very interesting tems that
will prove a great boon to them,

An Auto-Radio Service Shop and
Test Cage

In Fiws, A and I are seen elements (hat
contribnie largely 1o a moadern oquipped sers
fee amd installation <hop, for servicing and
installing auto-railio receivers crelusicedy, A
specially constrinend, sercened cage is shown
at L for testing reception in o oear withous
nndue intleenees trom the onutside to hinder
wljnsimenrs or proper installation,  Deenuse
of the climination of external nuises or jn
terference, jr is possible to complete an ine
stallinton In considerably  less< thme, sin |
aleolute concentration o the noise that i - 2ps
catied Ly e gl onl, retlie & on e WEBSTER ~Chicago B54 Amplifier
instatation and service ave performed in sneh
& cage, The blea s oan exeellent one ol s

fndicative of the dngeunivg of e Servi A Powerful Public Address System

Man in his constant researeh for ecqripiment

NEW Three-Stage

10-Watt Microphone

and Phonograph
Amplifier

Provides Microphone Current
d 3 Has Dual Control
Is Completely Enclosed

woideas poward improving  his stamhod] of - 4 1t
'\\':)rlk, \I\']Iill'll“lll:l}' llyl:‘:lv\'c \[:»“ " :.I.:m:'l::\'ing. Rcasonably Prlced to I\ICCt COﬂlpCtlth[].
_ Auto-Radio Rod Antenna Quality for Performance. Send for Circular.
I i Ui ilustraved o novel (ypee of ear
antenna which shoudd prove a great fmprove ®

ment over most ordinary tyvpes, lt is o

telescoping Lo rod mounted ontsile of the

car as shoown in this illnsteation. When on the ’ THE U' EBSTER COMPANY

open remd the lensth of this antennn n iy he 1. N -
extemled, whieh will jmprove I;In “1ricl'k-\|||."‘| 3830 \V(‘St I;ﬂke Stl‘(‘(‘t ( hl(‘:l}.{(). I”lHUIS

efficiency tremend sy, When drivinge within |

ity limnirs, the antenna is reduced or aul.l
Justrd accordingly. - Naturafly tie eflicieney e e, —

RADIO-CRAFT for Jury, 1934 57
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Your Thips

PO STAIL

In achleve-
mont of finer
perforianee,
more  rugged  constructlon
and impmoved adiesign, the
Postal Auto-Radio of six
Tubie-.  has~ many  superh
frature~ 21l 10 be found
in other medels.  Travel
1his ~ea~sn will e more
enjuyabie wilh the Postal
Auto- Radio.

Thix tine receiver is
pomered six  tubes:
FErE T 1-41: 1-6A7 and 1-R4, and bas bullt=in
dspamle speaker, It has reinote control unlt with aviation
diul o make toning easier. AVE and 20 other Tealures,

Write for complete fiterature . . . and FREE attrac.
tive brochure covering essentials of auto-radio servicing.
- « « Mail Coupon.

)
FD!TAI.J,\H RADIO
135K LIBERTY 5T. ™ HEW YOHK. M. Y.
i TPlease send me PREE bLrochure of auto-radlo ser- |
l sleing notes arcl Tull Information about the PONSTAL

s-Tulie AUTO-RADIO. l

Naume

RADOLEK CO., 139 Canal Station, Chicage

I am a Dealer OJ; Serviceman O

1 operate from Shop or Store [J; Home O
1 own the following Test Equipment,..........
My training and experience I8 . ......cieien
Name 1 1 B R el by Bt ol et i
Address
CORY . imiiipmibisian

RADIO

95

WAVE

A real. powerfil§
Jong and ShantT
WAVE Radio Re-
celver that aetu-
ally gets local and
foreignbroad-
casts, police, amateur, air-
ptane,  ete..  transmissions
direet! Thouzamils pow
r- use. Owners rejort reception of
Forelgn Stations with amazing rolumé,
Waork~ on lwu lnexpenshe batferles. Not u toy! Results
d? . constrietion kits have wll necessary parts
e metal ehassis, «il ready for wiring,

leur pleture diagrams, Wire It yoursedf. It's casy. Unly
siv rounections aml the el s ready o operale.  Waye-
Jenpth range 15 to 600 meters, Complete Klis, with coll—
® One Tube Kit, $1.95 @ Two Tube, $2.85
(Wired and tested for 7he exira)
Tube—Special (ype fur use on ONE dry ecll 85e
Phones -Doubile Headset . ..ooooviiviiionsn $1.25

Order Now! Send $1, balance C.O.D,, or If full
Pemniltance we pay [OSLage
LOOK ! Targe. three eolor MAEP of the WORLD, Time
Chart. & W, Rla, List. Descriptlon of above
and other recebiers,  Nemd Now'!
Dealers! ¢ash in on lhis » Sensaliont
Write for quantily prices.
ACE RADIO LABS., Dept. R-7, 16(9 Broadway, N.Y.C.
e e e

Y

BACK ISSUES OF RADIO-CRAFT

which you might need to complete your files,
can still be had at the price of 25c per copy.
Send us your requirements, together with your
remittance in check or money order,

RADIO-CRAFT, 99 Hudson St., New York City
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uf the antenna i not as great, under this
comdition, but large antennas are not esscns
tinl where local stations are plentitul, ‘The
essential feature of this 1ype of antenna
that the efficient portion of the rod 1length
which “picks up” wost energy jx heyond the
licld of interference vadiations, and  conse
gently  less nofse  interference is obtained,
For short-wave transmission  purposes  (mo-
bite transmittersy this type has interesting
pussibilities sinee, for short waves, it should
be o splemdid vertieal antenn of the half-
ur quuirterswave type,

Set “A"” Drain Automatic Compensator
In Fig. D»

ix

=hown unique  device for
awronticatly  increasing the charghge rate
from the car generitlor to the storage bat-
tery. I wonld lee needless to mentjion that
1hi- additional drain imposed on the car bat-
tery by g radio receiver shouhkl be compen-
sifed Tor by o higher charvging rate. §if it

ix

a

were hot for the fier that so many installa-
tion men negleet to take eire of this point
wlien complering  an installation,  Thix de-
viee is completely  shielded so that it will
not in any way comiribnte to the interfer-
vhee that is noarmatly radiated by the igni-
tion system,  Lts operation is such that when
the recelver is turbned fon’” a rvelay in its

container antenniticatly  inereases the charg-
jng rate by approximately 5 A, This is ae-
cotplished clectrieally, wilhout any necessity
tor third-brush ljnstment or regulition of
the generator, ‘e car ammeter witl always
read Cnormal” when this deviee is installhed,
inashnieh as it compensates for the drain
when the set is turned “on."”

Auto-Radio Shielded R.F. Trans-
mission Line

Most  antennas  that  employ a  shickled
lead-in  to the receiver ate not as  etlivient
as they might be. due to the additional ca-

pueity that is created between the wire and

metal  sleeving running  the tengih of  the
wire,  This ecapaeity, which is of a high
value, in the case of long lead-ins, can be
considered as beipg in shunt with the an-

tenna coil primavy, which ereates a resonatil

circuit at which the receiver is most efli-
cent (and ix otherwise jnelicienty, and by-
passex a consideratde pount of WL, energy

other  detri-
dimjuish the

to ground, lesides introducing
mental features which tend o
over-all effivieney of the set. Muost installa-
tion  wen, recognizing  these  faets,  jgnore
wroumding the shickting of the lead-in, which
minimizes s effect as a shiclding against
iznition disturlanees, In Fig, 1 is a complete,
shiclded-type antenna lead-in kit which over-
comes all of the aforewentioned difticulties,
A matehingstransformer or coupler is  em-
ployed to campensitte e the high effective
capuelty  existing  between the lead-in wire
amd shiokling @ at the saime time it permirs
the shiekling to be gronnded withont intro-
dueing any luss in the transfer of antenua
energy to the receiver,

Improved Types of Noise-Suppressors

In Flg, F ix a complete set of neise =sup-
pressors of varions types. CThe resistor cle-
ment i embedded inoa ceramie having a low
corflicient of expansion.t 1t is o well known
fact that te reduee the offeet of spark plog
dischurges on reception, the sappressor arnst
e instalted as elose to the plugs and dis-

tributor  as is  possible, The  <uppressor
shown In C of Fig ' ix adnptable to most
ear engines, but occasianally a ear ix ree

ceived where it is impossible to secure the
suppressor ta the plog, Valve-in-head  en-
gines, or recessed ceylinder heads where the
plugs are inaceessible exeepr with a special
phug wreuch, or completely eneased distrib-
ntor heads—are all instnnees where special
types of snppressors are helpful,  Ruppressors
A and B oin Fig, Foare of the “splicedin’
type and will be found to At in most of the
extraordinary installations that way turn up,

When installing  sappressors, alwnys he
sure that they are of “nroven” types, sinee
optinary suppressors will situest nlways give
troubte, in time. due to resistance changes
eausedd by an inerease in tetnperatire,

A pood many installation men
employ wrdinary sappressors with a high re-
sistganee  vilue sinee, by  experience, they
have learned that there is consequent redipe-
tion in metor offfcivney,  In Fig, o is shown
g type of suppressor whicl is beeoming more

RADIC.CRAFT
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hesitate to |
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48-Page Supplement

' to the Avuto-Radio
Service Manvual!

To everyone who now purchases the OFFICIAL
AUTO-RADIO SERVICE MANUAL
13 lssued FREE.

43-tuge Supplement
tically all of the latest
vleing informatlon wlll
puges.

Good Moneyin Servicing Auto-Radios ‘
It you are overlooklng servicing auto radios,

you're missing a great

wute-radly business had lts greatest boom [Iast

spiumer when thousands

wow many of these same sets require serviclug
and with hundreds of them right in your own
community, you can bulld up a good auto-radle

sorvictng business. In

easlly add 25% or more to your regular servic-

ing business.

List of Sets Covered in the Manual
| Acie tadio Mtte. Co.

Allied Radin Corp,
Atwater Kent Mg, Co.
Amdiela Radio Co,
Autocrat Radto Company
Antornatie Radlo Mfg. Co.
Carter Genemolor Corp.
Centmy Itadie Prods, Co.
Chestolet Motor Company
Consolbibuled Ludustries,

[R{IN
{Crosley Radlo Corp,
Delco AppHance Corp.
Uetroly Radlo Corp.
kKmerson Electric Mrg. Co.
Fada Radlo & Eler. Corp.
Federated Purchaser, Inc.
Ford-Majestie
Frankiln Radio Corp,
Galvin Mfg, Corp.
General Electric Co.
General Motors Corp,
A Grebe & o,
Grigsby-Grunow Co,
Chas. Houdwin Company
Intersativnal Radio Coip.

The new Suppleinent does nhot increase
the cost of the book ta you, but glves you an
Auto-Radle Service Manual
to-thesminute with service notes,

thls_ big
Prac-
sets, together with ser-
be found in these new

that §s right up- |

desl of business. The |

of sets were sold. Uy i

a short tline you can

1. K. Matlery & Co,
Melliorn Radiu Mfg, Co_ |
Montgomery Ward & Co.
National Co.. In
Nohlilt -Nparks In
Phllco Radio & T
"lerce-Alro, Ine.
Premier Electrle Co.
1tadio Chassis, Eng.
RCA-Victor Co., Inc.
sentinel Kagdio Corp.
Sparks-Withington Corp.
Stewart Radlo & Tel. Corp.
Sienart -Warner Corp.
Stromberg-Carlson Tel.
Mfg. Co.
Transfermer Corp. of Am,
UFnited Amer. Boseh Corp,
Untted Motors Servire
U. 8. Radlo & Tel. Corp,
1"tah Raddio Prods. Co.
Wells-Gardner Company
Wiwlexale Radio Rerv. Co,
Rudelph Wurlltzer MIg,

I'o,
Zenlth Radio Corp.

__$2.50

Over 200 Pages
Over 500 Illustrotions

9x 12

Flexible, Loose-Leaf Cover

Inches

Mail This Coupon Today!__

GERNSBACK PUBLICATIONS, Ine.

4 Hudsun Street, New
Enclosed you will find

for which please send me
OFFICTAL AUTO-RADIO SERVICE MANUAL
43-page Supplh
tance in check or money order,
or

with FREE

if it contalns  cash

PORTAGE,

Name

AdAredd .....cecs.stssescsssciacrcacarce

City

for

RC-734
York, N, Y.

my remiitance of $1.50
One Copy of the 1933

Rend remit-
Register letter
WE P8Y

wnt,

currency.

oor Blate
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and more popular as the season progresses,
Instead of employing a pure resixtanece in its
construction, an R, cheke whose inductanee
villue is high but D, resistance is low, Is
used, Thus all the LI cnerpy (from the
spark plug discharges) that causes “static”
nolses In the car radio set is kept within
the plug.  The low DL, rvesistunee mini-
mizes the voltage drop across the suppressotr,

Novel Car-Radio Antenna

A novel device incorporating some of the
principles involved in the operation of the
device shown in Fig. 1, ix the antenna shown
in Flg. 1L, A wire that is sewed within the
cloth, as shown by the dotted line, -has an-
other  wire helically wound around it amdl
covering the foli length up to each free el
The helical winding then becomes a step-up
transformer boosting received signals, while
the inner wire which is grounded at Dboth
ends aids toward eliminating noise interfer-
enee by virtue of the capacity effect ereated
between the internal conductor and the hell-
cal winding,  states the manufacturer; he
further clnims that this anteana may be Io-
eated anywhere convenient within the car,
cither under front or rear sent (preferably
the liiter, so that 1t is os remote from the
enking compartment ax possible) and that jt
wili work welt in any car.

Modernizing Old Auto-Radio Sets

A great many auto receivers that were in-
stalled a few years ago are probably  func-
tioning to the satisfaction of their respective
owners, with possibly one cxception. T'hat
exception is prolably. in most ciases, the con-
stant necessity and expense of replacing “B*
batterles.  This generally involves an ex-
penditure of about $10.00 (for good 18" hat-
teries. where 3 or 4 45 V., Dlocks are re-
quired) approximately four times a year, if
the set is constantly used.  And nel only
that, but the subsequent reduction of wensi-
tivity or over-alt cfficiency as the hatteries
comnmence to weaken is oftentimes the ennse
of many disappointments when reception “‘on
the road” ig desired,

Naturally, the most effective eure for this
sort of puisance would be the installation of
a "B elimioator unit which would operate
from the 6 V., car battery. One which ecan
be easily bullt (parts obtalnable jn kit
form} is shown in Fig. I, with the schematic
wirittg dlagram in Mg, 1. This partictlar
unit has that most essential feature of flexi-
billty, in that it may pe used with any type
of auto-radie receiver. This is dur to a
tapped voltuge output arrangement which en-
ables it use with recefvers that require ip-
termediate voltages ranging from 90 to 230

volts,
[ J
BOOK REVIEW

ELEMENTS OF RADIO COMMUNICA-
tion, (Second Edition), by John H.
Morecroft. Published by John Wiley
& Sons, Inc. Size 6 x 9% ins., 286
pages, 241 illustrations, cloth covers.
Price, $3.00.
in the Jammary, 1920 issne of Rabio-

Crarr we reviewed the Flrst Edition of this

volume : it is with pleasure that we present

# short review of the modernized, Seceond

Edition of EueMENTS oF Nanio CoMMrxi-

eaTtioN, hy br. Moreeroft,

A general jdea of the manner in which
the comtents is arranged may he  obtained
by teferenee to the chapter headlngs, as fol-
lows: 1, Simpie Laws of Electric Clreniis
IL Special Laws for Radio Circujts: D11,
tieneral Idea of Radio Commnnieatlim; IV,
The Vacunm Tube and 1ts Tses:; V. adjo
Telegraphy 1 VI, Radlo Telephany ; Receiving
Nets: Prohlems : Index.

Use “ELEMENTS™ as an everyday reference
th formulas amd generval  practlee: pse Dir.

Morecroft's “IRINCIPLES” the radin teelni-
cclans “Bible,”  for the more complicated
problems,

The open-minded and modern  spirit in

which the Second dition of “Bredexts®
s heen compiled is exemplified in the lines
which we quote from the article on multi-
clement tubes, ns follows:

(Continved o page G1)
RADIO-CRAFT JUuLy,

for

ularly

met

-
Emdwﬂ;f_':éz e :
The Worid's Largest and Leading Manufacturer
of Condensers and Resistors for
Every Radio Requirement.
Electenlytle Conlensers Adljust, Vilpeous Resistors
[*aper Wountt Vitreous Enamld. Reslstors
Replacement Teansmitting Reslstors
interference Filters 'arbon Resistors
Miea Condensers wire Wound Resistors
Transmitting Condensers Metalohm Grid Leaks
Write for the latest 1934 Catalog of
derovox Products

EROVOX

76 Washington St. Brooklyn, N. Y.

on subjects covering many of the
with
be found in any other publication of its kind.

SERVICEMEN AND SET BUILDERS
Can’t Afford To Miss A Single Issue

This menthly technical periodical, published by Aerovox, for
radio servicemen,
gives first hand,
developments in
and resistors in

experimenters, technicians, and engineers,
authoritative information on the Jatest
radio and the proper uses of condensers
various circuits. Articles appearing reg-
issue contain non-commercial information
important problems
that are not to

in each

in everyday radio practice.

Send for @ FREE Sample Copy or
Mail This Coupon with 50c for a
One Year Subscription.
AEROVOX CORPORATION RC-734
76 Washington St., Brookiyn, N, Y., U.S.A.
Gentlenen:

[ ] Kindly place my name on the Researrh Worker
malling list for one year heglnning with the next issne
for which 1 am enclosing $............. -

90c pet vear in U.S.A.  60c per year in (andels.

.. [1 Send me a FREE sample of the RESEARCH
WORKER.
[ ] Send me the Aerovex 1933 Catalog.

Name .. ......,. Dongoeooag 0000000 seeerssessiiysenss

{Please print) )

Address......ooiviiiiiiiniea, ... Clty. ..., Ntate. ..,
Kindly rcheck elassification of your connection fn
Radio. Manufacturer [ ) Englneer [ 1 Dealer
Jobher [ 1 Serviceman [ ] Amateur or Fxperimenter
Student [} Broadeast station [ 1 Research Lah. [ 1.

. . . and complete public ad-
dress systems — anything they
want—to operate from car bat-
tery, from standard power line,
or from both—for street bally-
ho, and to amplify speeches at
gatherings.

That sound equipment plays a
tremendously important part in
modern political campaigning is
a PROVEN FACT. Neo candi-
date for political office can
overlook it. Take advantage of
this market and write to the fac-
tory or your nearest U.S.E.
Distributer for special literature.

2233 UNIVERSITY AVENUE

AMPLIFIERS

POLITICAL CAMPAIGNS

UNITED SOUND ENGINEERING COMPANY

Manufacturers of Specialized Sound Equipment

for the

SAINT PAUL, MINN.

VA N offers genuine
SILVER-ETCHED
METAL DIALS

For Models 88 and 301
Type Nos. 1, 2 and 4 for each model
| ——

SHUNTS

27mv. - 30mv. - 35mv. - 50mv.
ORDER THROUGH DEALER OR DISTRIBUTOR
Descriptize Folder on Regucest

| D. L. VAN LEUVEN

410 East 15th St, New York. N. Y,
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CONDENSERS
LOOK GOOD-— ARE GOOD |

Any Style, Size or Shape

CURTIS CONDENSER CORP.
3601 West 140th St. CLEVELAND, O.
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WELLWORTH
WORTHWHILE

i

BARGAINS /
SATOA T

SERVICE MEN!

A BARGAIN SALE of
STEWART-WARNER

easily as writing on a blackboeard.

elmply ruh It off and write a new one. YOur miessage
stands out In hriltdant, fier - red-
actuaily had written 1t with Neon tublng.

lacyuered windne or counter Neon Rign. 25 Inches
wide. 20 Inches high and 55 inches thick at the e

Blnss

causes the iwa glass surfaces to appear Bluk swhen
ne letlering is u
eneireles e gl
frame) amd. wi

powertal, flery Ped rayB from the Nean tubing are

reflected In the lettering—anpearing e vietly ke every »lgn
u ~ign actually forwed of bent gliss Neon tublng. Sold complete with lettering
AS LONG AS SUPPL\’ klll and 9-foot electric t‘nr::’ for
plugging into any standard
LML) Soootocoodooncace $ 12. 95 110 - 120 - volt, €0-evele A.C.
(Urlumal Price $35. 00) light socket.
Shipping Weight: 35 Ibs. each

“WRITE-IT-URSELF ” NEON SIGNS

This illustration is merely a single example of the fimitless sales messages which
may be written udon the ''Write-it-Urself”’ Neon Sign.

You wrlie your sales me-safe on this glass as
COMPLETE LETTERING
KIT FURNISHED FREE

Lettering any desired message
wh the ar).n i ~Il|||..nn3 f1eell.
With every '*Write-it-Trself’”
Neon Rlgn,  is furnished a
complete lettering Rit contaln-
i a letterlinge hru-h, vne Jar
of Lettering Fluid, a lettering
son. one can of  stwechal
£ Fluld and a soft elean-
panel~, DBetween which s a dark nat chat ing h. In addition, a com+
plete Li-page book of Iustuu-—
pon them.  Neon tublng eompletely tion- centalnlng - sdmpiitie
s (the tubine beipg inslde the alpliabets, 1ypdeal e cony?
the IHank flass i« lettered the exanmles for nearly every stable
Inulm-«.. ete. — devembanics

When you want to cliang€ your mesafe. Yol

1-t a~ though you

HOW IT WORKS
The “Write « it = Urceli” j« an_ upright gold

Within the framework are enclosed two plaln K

KELLOGG Hand Microphene

GOLD-PLATED DIAPHRAGM

This single button mleronhone Is used extensively for radio tiread-
malilie addre~s systems, eall svstems for factories. offices
Is, amateur short wae lransmitting. heme recording and
at recording work.

'l'ho \ll-vmphone Ix de<igned to operate Inta the usual 200 ol
fnbut cinuit. 1t reaquires a cutrent of 3 veolts and .Ul0 1o 14
amperes. The hutton has a resdstance of 200 ohms,

The dlaphragm i< gold plated for pertect contact and permanent
efficlency. It fs protected from external Tnjury by a strong fine-esh
steel sereen.

The handle Is mml\- of cast alumlnum. assuring lighiness and
durabllity, The mberophone case Is nf drawn brass. The frame and
stretching ring are drawn and machined from the finest grade of
The entlve unit is finlshed in black nickel.

ach taferophane i< eguipped with a two-ecane
durtor Td-strand tinsel eord that measures ¢ feet z
from tlp to tlg.  Shlpplog welght: 2 M., EACH

ELECTRO-MAGNETIC CLOCKS

Imported from France

Here 13 _a_clock-movement which sold orig
inally for $35.00. As long ns supply lasis, we
offer it for as law as $I7.

This French elork- muulu(‘nl dues ot use any
outslde cleetric current. neither AC. nor DL

'E’oggﬁ,';ou“r A amall 1% Vo tlasblight hattery Imvarts the
N CASES, ingtses to the clectra-nignetle motar vontaine
e ¥ in the wosement, pro 12 jt< awn encrgy.
The I st for M as the total rent

oo 2 natts for a whale 3ear.

FRONT VIE W Th Ho ﬂuhhh- ™ coRfectlohs} as svon
OF LLERA us the  flashUght  battery  ds conbected,  the

nenement starts and runs for years without
entlon,  'The moveent is absolutely nolseless,
iz no winding, no lubrleation, no care.
wery easily adjusied and ljke all French
Jock movenients, absolutely accurate, Ouce tho
welght of the pendulum i3 adjusted when you
set the cloek, it will run with the same con-
) amd geeuriey for years,

View of Fromt
Showing Dial and Hands.

;,.':,f-:’l': Ruild your swn clork rcabinet, or replace old
o fa~hloned ciock movements with this tine clock
e - wurk,
TER )
TR o These Imported French clock movements come
b in three shzes:
Outside diameter of 4, 5, and & finches.
= The DMal s enclesed in a liraxs case. covered
T wiith a comeX bevellad erysatal, on a hinged
4 0 frame.
WL Shipplng welglt: 5 Ibs.
\

y PERMANENT
MAGNET
4 in. (comes without Yrass dlal-

prouaTinG frame or glass cn\'er)........sz. l 7
®

i 5 in. as deseribed...... sz. 46
Ve o oement 6 in. as described............. sz.sq

and Electro.Magnet

G. E. PHONOGRAPH MOTOR

Variable speed Induetion
type  self - sturting, 1INl
rolt. w6l edele. A with
lever control. Npeel range
from 5 to 2Zov RP.M.
van be installed In nlace
af old - fashlonel.  hanl-
winding speed motor, Ao
fdeal  for  display  turn
table, and a  hunlred
other uses,  These G.K.
Eleetrie Motors are brand
new, In origlnul factory
cartons.  Samwe mator timt Formerly
furmerly sold fur §13.00. Sold for

Shipping welght: 11 Ibs. $15.00

Sttt ror Spettal $3-95 EACH
WESTINGHOUSE

Price in Quantity.
=

Manufactared iy the Westinghouse for
1. 8. signal Corps. Dall-Bearlng Rator,
ease dimenslons $22% x GY4r llameter.
Guaranteed new and perfect.  Shipplng
welght: 13 lbs,

HERE IS WHAT ONE OF OUR
CUSTOMERS WRITES:

Tlece EeneFalols are hvlm. used In a small fishing village, where the only current
Is ‘iulvhllﬂl from & 2 W.W.-1.U%, Fenerator.

A5 it was fmpossible to use A.(. sets and espoclally my short, wave transmitter
uslng two "7 tubes, one of the eneralors is weed to sunply my two AL, Teceivers
and the other to suppls Dower for the transmitter. luth generaors are run by a
1, horepower DL motar,  These  generators o rforme perfectly  and lave been
absolutely trouble free. The voltage and x-urrem regulatlon is remarkably stable,

4 Lderable overload.”’
LU GRS LIS WAL BERRG, W T BDI, ASTORIA, ORE.

60

ISP LI L ) ]

WELLWORTH TRADING CO., RC-734 .
560 W. Washington Street, Chicago, 111, ?
Eneloseil ind $.eveeivareniannanscverneee.. fur which thip to address below g
the followlng: H
[ ]

A00A0DAA0A00E0AEAAEEAE6AAGAANEGE (AA00A ADAGREA BaAS e oot
[}

L Siate

LE LI I Y LR T P ) ) Bl

i Order From This Page
Nince We Publish No Catalog

rder for full amount of each item
LZIDCC.LE S LAl O 005 D.'s Al shipments will ‘be forwarded

by exoress colleet if n::osuﬂklenl Postage ln:luued with your ord';r.

NEY REFUNDED IF NOT SATISFIE

WELLWORTH TRADING CO
560 W. Washington St., Chicago, lll.

RADIO.-CRAFT for JuLy, 1934
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BOOK REVIEW

(Continued from page 59)

“It is Impossible even to gness where a
development of this kind may stop: it may
be possible to carry out the performance of
the present-day seven-tube set with only ane
or two tubes, if these are nmde suthie rutly
complex,” (‘Fhe Doctor goes Mr. Huge Ger
back one better, for, the latter, in his
torial, “Tomorrow's  ladlo Set,” in the
March, 1931 issue of Raplo-Cuafr, more con-
servatively remarked, 1t is conceivable that,
ten years henee, we will hatve a single tithe
which will do all the work of the four or
five tubes used today,™

In another urtlele of interest, entitled,
“Modern View of the Electrie Current,” the
anihor dis) niany fallacions jdeas that have
grown hoary with the geuerations,

AUTO POWER, by S. W. Duncan. Pub-
lished by Auto Power. Size 5% x 8%
ins., 36 pgs.. 9 plates, 14 figures, paper
covers. Price, $1.00.

— —

-—=new RESCO

SHORT WAVE CONVERTER
Performance of the
new RESCO  Short e ]
Wave Converter on

i
from 20-200 meters, |_
this converter per-
mits tuning on the amateur, alrcraft, polico and
ollier shori-wave bands.
-
$1.75

plug-in coils eomer-
ing  the complete
short - wave  range

AC receivers is
guaranteed, With

Converter with two coils rang-
ing from 40 to 200 meters,

completely built ............ (F.0.B, Phila)
Additional coil for 20 meter band 50c extra
Leompl, speedy letlvery on all orders. Send

remitiance in cheek or money order,
RADIO & hEI.EC'I’I‘H(‘; SEPI’!“V‘:SEI h(EO. o
Cor. 7th & Arch Sts. elphia._Pa. |

Servicing Vibrators!

is a headache
« » s that we can cure!

HERE'S THE SERVICE You've Been Looking For,
Take advantage of our new complete auto-radio vibrator
service, . . , All makes of vibrators are completely
rebuilt and adjusted. We are thoroughly trained and
equipped as specialists in this service.

Very reasonable charges assure you of an excel-
lent protit . . . all werk thoreughly guaranteed.
NEW YORK AUTO RADIO COMPANY
255 Seventh Avenue New York City

P

CLASSIFIED ADVERTISEMENTS

Adveritisemants in this seetlon are {nscrted st the
cost of twelve conts per word for each insertlon—
ame, initials and address each count as one word.
b should  accompany all fled advertisements
eas placed by a recognized advertlsing agency. No

thaq ten words are accented.  Advertising for
the Nuguse 1931, 1ssue should be received not later
than June 5th.

ELECTRICAL SUPPLIES
INSLLATION, WIRE. VARNISH SUPPLIES, ete,
Send e p for hulletin. - Mmopower, 410 Hoyue
Ave., Chicaga,

PATENT ATTORNEY
NTORS—Small  Jdeas large  coame
gihilitics.  Write
¢ 1o Qbtain a 1%
Invention™ form. Dl rons in jatent
matters,  Free information on how ta procecl.
Clarence A. O'Rrien, 533-1 Adams Building, Wash-
ingten, DL C

1 “Recor] of

RADIO
FRANSFORMERS  AND SPEAKER FIELD CoiL8

REWOUND or made to onler. Transmitting
power transformers.  All types of coils wound.
Send for circular. Rl Arrow  Radio

2801 Grand River, Detroit, Michigan,

for JuLy,

RADIO-CRAFT

ohy for free |

Products, i

Thix entire volume is laile around (e sole
fdea of converting amomobile battery-chavrg-
ing generntors into A, genertors, and D.C.
motors sud generntors, of other voltage rat-
ings—especially, 110 V,

The illnsceation thix book are models
of detail and Iu s The direetions
detailed and explicit, A listing of Chapters
indle the xcope of the volume: Chapter I,
Cha s Ford Model A Power Honse Type
Gene or to 110V, Alternator: Chapter 11,
Conxtant Voltage at Vartable Speed ; Chapter
11, Converting Dodge “T'ype GA 12V, D,
Gienerator to H10 3

| Ger and,
Chapter
Gene © to 110

2oV, e,
pter v, N

S0 W, e, Gen-
nz Ford Mode] T

and, to 32 V.,
i, to 110 V.
I and Nrma-

Motor
: aking
ne Coils; Chapter VI, Chanzging Delea Gen-

[EXUSAN |

eratar to 110V, AC: Chapter VI Testing
an Armatir Chapter VIIL ¢ Aeteristies |
of DL, Generntors: Chapter IN, Spggestions
on Mechankeal Coustrietion of Genergators
and, Copper Wire Tables: Chapter N,
uring a New Windinz for an Old Frame:
Standard Terminology for Wires and Mes ;
Definitions ; Abln ious and symbols ; und.
a Price List of Special Components,

This book is printed on high-zrade, conted
paper stock,  Rerviee Men will find it invalu-
able, especially these whose work coutinmally
brings them  in contact  with sirtomoebiles,
as o tlhey now may make considerable money
by re-bnilding ear generators in accordance
with  the detailed information contalned in
this volume,

ar-

RADIO CONSTRUCTION AND RE.
PAIRING, (Fourth Edition), by
James A. Moyer and Jolin F. Wostrel.
Published by MecGraw-Hill Book Co.,
Inc. Size 5% x 8 ins., 444 pages. 190
illustrations, cloth covers, Price,
$2.50.

In the July. 1930 tssue of Rapro-Crarr
we reviewed the Xecond Edition of this vol-
unme it is woerthwhile to note that popular
demand  has  necessitated a revision  and
Fourth Fitition of Rapio CONSTRUCTION aAND
RersIRINg,

This book is planned to provide radio tech-
nicians with a complete digest of authorita-

i
5
=
=
3
I
2
3
E]
|

zn dnta. practical methods of procednre,
tables and illustrations,

Written in a simple, practienl manuner, it
contains . many illustrations and dingrams ;
these  include  considerable  information on
testing and tronble-shooting,  In the Fourth
Edition new sections are fonmd which deal
with  radlo noise-meters, D,C, sers, ultra-
midiget vecelvers, car raudio sers itamotive
radio set installagion, A VO, ecirenits, tone
controls, Inter-station noise suppression sys-
tews, specinl antenma systems, new data con-

cerntng short-wave reception, and, velocity
microphones.
The rapid advance in

is reflected in additional pages devored  to
the characteristios of all the new tubes upon
which manufacturers have stutndardized.

. |
OPERATING NOTES

(Continucd from page 32)

KOLSTER CK—35

N A Kolster
in the tlat,

l in Fig, 4, resulted in the set

| spond to signals over part of the dinl,  An

|

cirenit

(el K5 an open
swonned  grid-sappressor, 1R

inspection and  subsequent  testing revealed
th open cireuit-—it was beneath the paper
jacket whicl coverad the nnit. A pew metal-
fzod 14-Wo, 2200 ol resistor pemedied  the
| coundition.

(Continued on page 63)
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Specified Parts for the

Practical All-Wave

LINE NOISE
FILTER

Designed by A, D. Lodge

FOUNDATION KIT $2,75
(Regular value—$4.30)

I==I"clymet .0055 Moulded Mica Condensers
S—Special 100 Turn Duo-lateral Coils
1—100 mmf. Trimmer Condenser

“PERFECTED" ALL-WAVE SET

12,500 MILES ON ONLY TWO TUBES!
(See Page 523, March Radio-Craft)

Simple to build—easy to
operste—World-Wide  re- $ '75

ception  range—and ex
tremely Inexpensive! W
have sold 1housands of these remark
able short-wave kils and novlces and
“old-timers™ allke lhave marveled at
the amazing resulls obtained.
These kits comaln every necessary
Dart tu ronstruct the entire recelver
The coll.. whiili tune from 15 to 200
meters, are wollnd _on pollshed bakellte forms. The
attractive crystal fint nietal enassis  and  panet
coifies wlth all lwles t3cary  to mount the apps-
ratus and this, fogether with onr complete, detailed.
clear {nstruction sheels greatly slmplifies construction
Two Coils 200 to 625 Meters $1.25

DRY CELL OR AC MODEL 34:75
Deposit required with all orders.

HARRISON
RADIO COMPANY

142 Liberty St.  Dept. R-7  New York City

colls,
inexpenaiiely and get thrllllng resy

Wave Sets,

Write for the salitilic new ALLIED
Catalog It's FREL

amilete B
,amll\\l)lll.ll WIDE SET Ustings. you
. will tind radio’s most complete stock
failing to re- [aandard replareinent parts and test
equipment at consistently lower prices.
Write Dept. D today for your Free eopy.

Send for our new Catalog with

comptete *'Bylld Your gOvrn" (khltl.
Hatlngs for world-beater AlL-
Wave, Slort \Wave, and regular
broadeast sets,  1ulld our tamous
2 tube ““DX-er deserlbed in the
gurrent issue of Short Wave (raft
Magazine. Complete kit of yuality
Darls costs only  $6.73 fucl Nng
Anybody can build these slmple successful sets
[T

Sell SOUND Eaulpment durlng
these summer montls for blg prof-
fts,  Therv's a nondeiful oppor-
Tunlty in our single unit compact
Moblle Sound Systems for complete
pheration  (fto a i Volt storage
battery. They're deseribed in our

new catalog along wilh & complete llne of A.C. Anl-
pliflers and Sound Syslems ranging from 4 to 51 watts
in output. If yuu sell SOUND, you need our huook,

A WORLD WIDE RAD|0

Catalog . uhirds 18 yours
for the asking  1sts the
vtV latast M1 Wage Superhets de-

v buruls for Worll.

o

receptlon from 12 to 2
sensational pwr-

low as $30,85
complete In cablnet with tubes,
Frofit ulth our All-Wave and Dual
Send for our Catalog today!

|

adlitla to
'ND

In
SET RUILDING SO

AlliedYRadio

CORPORATION

833 W. JACKSON BLVD..CHICAGO, ILL.
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I%, the crewds are golng *'wlld™* over short-waves;
and the Doerle receivers are making them even wilder.

Many have built their own and have obtained midcu-

tns results.  Others have purchased them already bullt

< I and have obtalned even better vesults.  And why shouldn’t

O F F I I A they? These recelvers. Tundamentally, are <o ~huble that
thes are absolutely fool-proof. As a result, they werk

ANYWHERE—not only in this country—but in any Juca-

thn. Day after day. nlght after night and with amazing
rogularity, they pull in stations from the far corners of
the earth—REGULARLY—always on the same points of
the dial.

Ouly parts of the highest quality, such as Hammarlund

variable condensers, ele., are employed: for we fully ap-
;horf - Wave preclute that *‘a short-wave receiver is no better than the
NO. 2140 2-Tuhe 12,500 Mite Doerle Receiver Completely

@ into its construction.”” ALl Tuney gad-
" e Wihed and Tewie. Rhipping Weight 5 . €0 88
. 99.
hipping Weight 22

gets and embelllshments have been entirely Femoved. only . -
the most Tundamental parts necessary for succe.sful opera- YOURBERICE N
tion arc employed. You will e [muressed with thelr I'I‘no' 2142 Complete Accessories.
simplicity.  You will be even more finpressed with their VE‘UR PRICE 55.3

operatlon.  These recelvers will convinee you that foreign No. 21 se hoerle Slgnal Gripper Completely Wired

43 -1
reception CAN be obtained—and with uncanny rekularlty— and Tested.  Shipping Welght 5 1bs.
15'2 00 Meters whenever they are on the alr. ;’Eunﬁ ;‘mc: m‘lgr “'s ......... 512'84
The Docrle recelvers are available in two types, each N:: 2145 Comblete Accessorles.  Shlpping  Welght 32
type consisting of two models, The Electrified Duerle, YOUR PRICE +vovverrnsacesssensnsansenss 51.19

both the 2-tube and 3-tube models were designed for thuse . i
localities where eleetric sersice Is usailable. ‘They must :!:,'m?l"z:l). l“\l"-‘;::,l‘;‘efm'] r':.','f‘.‘}"’"'golﬂ?,lpl:,'.gh“"' Tecelver

be used In conjunction wlth a speclally-designed hum-free Welght 5 lbs. E
A.C. power pack. The 2-volt battery ty¥pes were designed OUR PRICE
for the rurai districts. They, too, muy be had in 2 and No. 2176 Complete Set of Tubes tor 4
3-tube modvls, .:;1:; };‘—.;l:“n;»'r‘ A.C. operatlon or 1—377 and 1—37 for bat-
eration.
It may be possible for you to purchase similar receivers YOUR PRICE . ..conivncnnsinnraranannnnne L)
or parts for such receivers at greatly reduced prices else- No. 2177 Elecnified 3-Tube Doerle Signal Gripper Coin-
where. We admit this at once. 13ut unless you, too. wish pletely Wited and ‘Fested, Ship. Wt. ¢ W s1 5.29
to join the ranks of the disillusioned and skeptical short- YOUR PRICE ......... - N
wave fans you will Inslst upon the Officlal Doerfe Recelvers rm,‘zl? l"u:-.mlvlfrs:e: of 'l;ul;e lllxer_l_——a-'nlilldl 1]—— ';:,‘i
—Recelvers which contain only highest quallty parts. Al EsOtRIDEgA: USIOUEERUIS S s o
Docrle Tecelvers are bullt on beautiful, crackle-finished bvlgﬁ‘a e R 2'50
chassis and bear the official name-plate of the only recog- i o i B Vack Incladlng
nized Doerle manufacturer. All 2-tube models measure xln.](il-l‘l?h-r. !ll‘(\l;h‘:.l Tlum-Free .G, Power Pac
97 3 67 % B1L"; 3 tube madels 101" x 7% x 87, YOUR PRICE .
ARy AT HITAAATAATTHAAAIAAAAAAAITAA AP AL AAT ST A I HHAVE AL S PAAAAAVAAVAA A VAV AAIAAAY vy
4 L4 <
’ ] — The “PYTHON"S :
i | YTH hort-Wave S ‘
e - 1) el’ <
. Just Imagine . 2-TUBES ort-Vave ouper $
& 0 A <
$ Lowest Priced Converter in the World :
< in one b
. . p
$ 12-200 Meters-Works with All AC Receivers |
P
¢ GLASS BULB 3
3 COMPLETE ¢
P d . L 4
4 e Nothing Else
L4 7 <
L
$ that’s the To Buy!
For only $4.95 vyou
b 17 1" can make your present :
24 rerelver perform In a ¢
way comparable only <
< —_— with expensive  short- <
$ wave sets.And n.glgl Ils b
no exagg s
': 15 to 200 Mefers means that the range. b
p amid therefore the use- 4
P 4 . fulness of your present 4
L 4 The new type 53 tube makes possihite this Twinplex ‘‘double-action® re- recelver will e more
< celver. This lube actually contains 2 separate tubes in the ~ame glass emelobe. than doubled; stace it
‘, Just imagine what this means! 1t n s that a 2-tube recelirr can now he will now be able to tune
> tuilt for the price of a 1-tube 1s Is exactly wlat has heen dune in the from (50 meters  way p
$ ‘Twinblex tecelver. Mpatis of prices with the Doerle 2-tube recehvers down to the extremely
b d Jieted hove will fmmediately substantiate this statement. .And what's more, fow wavelength of 12 4
¢ it actually performs like a Z-tube set.  The circult s ||_nwlh~ally the same as meters. It means that 1’
L4 the 2-tuhe Toerlo—extremely simple and therefore entirely fool-oroof. You your pre<ent receiver s
‘: @il revelve ~tations which you never kuew even existed before.  We have re- will be abie to inter- :
:, celved many letters trom satlstied users of the ‘Twinplex recelver pralsing it to cebt foreign speech aml p
> the <kies. And justly so, for it ls a wanderful little »et. 1t affords full band musle. televislon sie- 4
9 coverage of from 15 to 200 meters which ineludes the amateur bands, police and nals, police calls, and <
L4 airplane calls, foreign receplion and numerous eode stations. amateur Dl niries 1:
< from all the far corneis :
< Only the finest quallty parts such as Tlammarlund vaiiable eondensers. Kurz of the world. Vet withal. @
:. Kaseh high-ratio vernier dials, ete.. are employed. “All these parts are nounted this  wanderful  little @
e in a beavtiful, ecrackle-finished metal chassis which entirely docs away with comerter 1s a  simple P e
< *hand eapacity.”’ nstrument—so simple. that You. or anyone else. wlthout the aid of tools, can L 4
p rns:ly attach ‘ixl llo any AC recelver In less than e minutes thwe, and onee :’
¢ . s u T operation which me: 1 t 15 connected It need never again be d ted, for a ¢ i toggle
4: ‘"Th':f, ;“"J:‘,:;l,l:ﬂ,:'::; ::‘l”:na"n.\r:_ ".,.,‘:‘4\" e an ALt l ml',“:. '::,"‘:m;:":'] switeh on lts front panel will automaticaPy suitch your antenna to either :,
8 Gnired for the plates of the tuhes #15 ulix, either A.C. of D.C.. for the LTty (O \‘.'""d"“‘ reception.  The entire world ls golng “BUGS' over @
$  Mlaments. For a fan who is frst starting In the short wave game, the Twinplex parL e e oo can Bl T I o e 0 vou ihat forelen G4, 95 $
& is the most cconomical receiver with which to begin. stations CAN be obtatned—REGULARLY—whenewer they are on the air. sa'ss 4:
¢ No. 2115 Twinplex *Double-Action’* S.hnrl-“‘n;'r Recefser Uompletely Wired A four page pamphlet, including radio log, is furnished FREE with each unit. &
and Tested. Including diagram but Jess tubes, & nping Weight 9 ths, o .95 . P 3
YOUR PRICE ...c...ooon.en: A - $7.50 The price of $2.95 Includes three plug-n colls and tube. b
PO A AN ARSI o o PPN A4 A'e AV o
AN L ad YAV W YoV 222 o W v 12222024200 4 A VMV T IV
WE ISSUE NO CATALOG
R0 W S o o RENEP COMPANY
All orders are F. 0. B. New York. Terma ‘ I‘E“l ‘/‘I‘K “l ‘/‘N‘

A deposit of 207 is required with every order.

Ralance may be paid on delisery. Deduct 2% 171 Franklin St. n(np‘. RC New "ork’ N. Y.

if full amuunt is fent.
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OPERATING NOTES

LContinued from page 61y

MOHAWK LYRIC 90

‘x\' A Mohawk fyrie Model 90 uzing a double

push-pull gudio output stage, shown at .\
faints reception was traeed to an
open in one-half the input transformer o riee
45's in push-pnll.  Not being able 1o get the

W pype 184N unit, 1 used the system shown at

‘:IT. Tlfl-:. }:“!"pa“y C:ui | B with exeellent vesults, 1 have unsed an
j\ﬁlg!:;a:r'l-lllln(;rutnrin-n- e as | equivalent arrangement, but  with anly one
Automote Ai‘lg. COurorrne 51 | resistor and condenser, as shown at C, for
B repairing  siugle awlio stages in which the
q = fimary was burnt out,  Excellent resules in
sud Speake P 52 | brimary was . ]
GBI (g ¢ tone and volume have been obtiained in all
. | cuses,
Capitol Radio Engineering Institute 12
Central Radio Laboratories..... 16
Cluroastut My, Company ..o 34 ZENITH CH'20|2'4J
Classified Svetion i '; AN ANNOVING case of intermittent recep.
:':‘::“'l‘r'\"_c”ﬁt_dl::'é [ A tion was encountered in a Zenith Model
Covue Pil('ct‘ril.-u‘ Schnull L 1 UVH-2B12-4T, an ¥ tube superheterodyne in-
Curtis Condeuser [ S T 59  corporating ANC. but without a runing me-
ter.  Tubes checked OUK. wlhen  tested, as

Delta Radio Mfg, Co..... .
Tobe. Deutschmann Corp ...

Electrad, Inc.

Fordson Radio Mfg, Company
Freed Radio Compuany.

General Contrelar Comp

General - Transformer  Company

Grenpark Conpany .
H

Hommarlund  Mfz,  Company
Harrison Radio Company
Hygrade-Sylvania  Corp.

insuline Corp, of Americi. ...ooooivicviieeniciiienne

I. & I Eleetrie Compurny
Ward Leonand Eleetrie Co,.
Leotone Rulio Company
Arthur if. Lyneh, Inec.
Me
MeGraw-Hill Book Company.......coreioveriennecnnns

Midwest Radio Corp..

Xational Radio Tnstitute
Nutional Union Radie Comp.
N. Y. Aute Radio Serviee Co......

. W, Onan & Sons.,

I'emhleton  Laboratories
PFisneer Gen-E-Motor  Corp,
Fopnlar Book Comp,

PPostal Radio Crop....
Prsto Recording Company

Rudio & FEleetric Serviee Co. ... 61
Rilio City Pradnets Co. 63
Ralio Trading Company = 64
Radio Training Association of Ameriea. ... 50
Ralolek Company Hx
Rauech  Radio Eleetric 5l
Ruxthean Produetion Corp. 41
REA Tostitntes, Ine. 44
REN Radinteon Co., Ine.. 37
RCA-Vietor Co,, Ine, Back Cover
Headrite Meter Works. 49
Remington Rand, Ine, . .0 0 . 56

s 0. 8 Corp.

Sexology Magazine
Shalleross Mfir, Company.....
MeMurdo Silver, Ine,

r Mfx. Company 2

L. Sprayherry i
supreme Instruments Con, 39
Triplett Elee, Tnstrument Co. 55
Try-Mo Radio Comp 56
'nitid Engineering Company . 50
Fuiversal Microphone Comprany 63
Uron Endustries, Ine..... .0 ... 19
VanLeuven Taboratories ... . 59
Wehister Company a7
Wellworth Trading Company 60
Westont Electrieal In<trnent Co, 43
Whaolesale Radin Serviee (o, 53
WeighteDeCoster, Ine. 42, 47
(While every precantion is taken to insure ges
curiey,  we  ciannot wnaramies against the  possi-

hility of an oeecazional change or omission in the
preparation ef this index,)

RADIO-CRAFT JULY,

for

also did voltages, enrrent readings, condens-
ers, resistors and coils,  Still the set would
operate satistactorily only for a couple of
heurs,  then  swddenly  hecome as  silent or
dead s the well-known  door  nail  where-
npon, tapping the oscillator tube, it would
amin start to function narmally.  This de-
fective  “intermittent”  oscillator tube was
located by repeated tapping of all the tubes
that might be defective—hut only after many
blessings had boen called down on the set.

DeFOREST-CROSLEY MODELS
Minstrel . o810, 1930-31

Area 740, 1930-'31
Troubador ........coooovvceii. 750
PFORERT-CROSLEY  models hum lowdly

wlhen the 3 section, single-unie Mershon
eleetrolytic condenser fails, I have remedied
three or four ecases of the above tranble by
drilling a small hole in the hard rubher top,
lilling wp to about Y%-in. from the top with
distilled water, and sealing the hole with
wax. ‘The hum in every caxe has disappeared
and they have heen satisfactory ta dare,
Also, T have veplaced the Seseetion,  wer
Mershan dilter condenser with another (made
by DPalymet Co,, Ltd, of Hlamilten, Canada
consisting of 3, 500V, 8 mf, anits senled
in an aluminum can of practically the same
dimensions ax the Mershon copper ean, The
common fegative side in the Polymet prod-
uet s not grannded to the can but is de-
noted by a separate black wire hrought out

| through the fihre top of the condenser,

l MAJESTIC 20

| tirigshy-Girunow)

SH.\II-: time ago I+ was called In to service
one of the above models in which the com
plaint was that the fone contral (“neowstic-
statie”  eantrol, ax it i3 referred to by
wasn*t working, ‘The knob
on the tone confrol would turn to the cor-
rect posHlon it no chnnge in tone ocerred,
despite the fact that the knab wirs secutrely
wediged on the shaft, On examination, after
removing the chassis, it was found that the
wlinle tone control unit was heing turned at
the =ame time the control kneh was, In
fact, one of the wires =oldered ta the unlt
wis broken, and the nut or holt that screwed

i
| TO GUIDE
|

onty the brass collar holding  the congrol
unit to the chassis was loose, allowing the
whole unit to make a complete revolhition
when the conteod knob was romnted,  Howe |
ever, the renl tronble was fonmd in the con-
trol nnir frself. The steel shaft and contaet
arm  that rotates Inside of (e hrass collnr

had become 5o rasty Inside the hrass bushing
that it wonld not turn at all, Penetraring
ol was placed around jt and the shaft was
finally loosened, Then 1 remoyed it polished
it with emery eloth, and  reassembled  the
unit  which consists of a  fixed econdenser
teross the jnput of 1he power amplitier sfagee,
Incidentally, T might also mention that due
to the pecnline chassis construction of these
monlels it is neecssary o remove the serews
from thie ends of the chassis before attempts
ing to lift up the hottom and unselder a
halfadozen wires,  “Fhis ix absolutely neces-
sary hefore the eluissis can be inspected thor-
onghty,  The above procedure will save con-
siderable work and temper in the end,
flavey G. Mrircuestoe

1934
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A LIGHT

OELUXE
PRODS

YOUR
TEST
PRODS

SEE what you are testing with the R.C.P.
“PROD-LITE.” A brand new, practical help
for service men for all dark. tight places——espe-
cially in_testing automobile radins. .1/ ready ro
use. Adjustable distance clip fits standard prods,
No exposed terminals, Mailed C.O.1, $1.50. plus
postage, complete with standard Aashlight hattery
m switch-tep container (casily carricd tu pockety,
Iilh. cord and delnxe prods, " $1.00 withoit prods,
Order “PROD.-LITE" Today. Send remittance
and save postage. If not satisfied, return in five
days for refuml. Use convenient caltporr,
DISTRIBUTORS—W'rite for Proposition,
RADIO CiTY PRODUCTS CO.. RC-7
48 West Broadway, New York City

T accept your offer as advertlzed. Please send PROD-
LITE" C.0.D. ,...Check hers if prols also are wanted,
»«.-Check here il enclesing remlitance to save postage.

Name ....

Address

SHORT WAVE
CONVERTERS

Easy to Connect and Operate
Work With Any Electric Set
“Marvel” for

A.C. Sets
Brand new! Connects in a
UMy to auy A.C. electciv set
Brings your present set up-
to-date. Lilllzes the entlre
recebving clreult of your set
plus power puck making It a
super-het  all.ware recelver.
Comes  in hakelite cabinet,
Wave length: 20200 neters.
()uroluw list price, lass tube
4,5

e s $5,70 T
The “Scout” for either A.C. or D.C. Sets

A converter without a peer for DeLuxe performance. Gets
Barope eastly.  Comes In_beautiful walnut cabiner, Wa'e
length; 20200 meters. Unses the new No. 37 mul G-

tubes, Operates with any set. List price complete whit

tubes and coils, $17.30. Your net cost at 10 50
0% o ..., ..... M

Both sers switch from =W, 1.

Broadeast band  without i~ -
necting.

ORDER TODAY!
From your jobber or favorlte M. 0,
House or write us direct. Get onc
aew catalog of 8.W. accessorles
With 16 free dizgrams.

INSULINE CORP. OF AMERICA
23-15 PARK PLACE NEW YORK,N Y
Dept. C-74

I Send me further detalls of the Marvel and the
l Srout Converters,
O Sendd me the name of nearest 1€.0 johber l
= O Semdd me your FREE S.\W, catalog. l
837 505e00a65609003000 06000600000 P cerenn
1 e 1y
i Adldress ., J
CIt¥, veenvsnernrrsesnicascanceees StAlBLccietaneee
L I

UNIVERSAL

Double-Button Handi-Mike
Dealers Net Price $8.82
An exceptlonally clear, hlghty
damped hand wicrophone — Tiuly
naturat tone—ts ruggedly hallt
No delicare parts 1o be ddao)agea)-
For announeing, transmirtiig anil
home recirding, The nisst eftlyient
general utliity hand  microphone
that could be huilt

UNIVERSAL MICROPHONE
COMPANY, Ltd.

424 Warren Lan

ingiewood, Calif.

o
U.8.A.

63
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RTC’s Big July SPECIALS

GREATEST SETBUYIN AMERICA!

Famous Wright-DeCoster VII Battery Receiver

YOUR DOLLAR ~
IS WORTH MORE |4
When You Buy From Us

1 the dollar fuflated? These days everybody is
qeiking of intlation Lut why worfy about ft,
whether the dollar 1s iuflated_or not It is werth
more when you buy from us. The priees shown on
this page are so radieally low that no one ean
possibly undersel] them. (Ot consistent advertlse-
ment« present ta don gach tonth. on this hage.
certain STAR (°) ltems which are not listed in
our regular caralug.  These are all sneclals of
which 1he small quantlty an hand does not perniit
us to catalog them, SOLD OUT NO
MORE CAN BE HAD AT ANY PRICE. ORDER
TODAY—NOW,. Order direct from thls nage and
save money.  1004p  satlsfactlon guaranieed on
every ransaction,

\We are a uwholesale house and cannnt accent
orders for less than $3.00, If ¢ 0.1, shipment Is
Qesired, please remit 205 of the tatal swount of
your eorder. Italance will go forwanl C.0.D.

If full cash accompanles your order deduct 275
Iscount.  sSend money order, ecertitled check or
. stanmbs.

Iie sure to include sufficlent extra rewmlttance 1f
erder is to he <bhlhbed vla pareel-post) any excess

will Le refunded.
If there evel was o Rrester value than thl:

one aftereld before, we have yet to see it. The

Lol . .

2 5 - \Wright-Tietcaster VI receiver, in it prime.

Tl MD!O severul yeurs Lack sold for $300.00, and tens
of thousands of them were sold, yet now you

and can buy this same set unused and in factory

ONLY 96 SETS AT
THIS PRICE

where electrielty 1z nnt mallable. The set Is
designed for the Rreatest camfort of the operas
61 96 tor. Al unnecessary controls are elimlnated,

. The tunlng dial: may be illuminated for nlght
aneration by turning a switeh on the panel. The
Jewell merer an the nanel amords an indieation

Short-Wave

TREATISE

108 Pages
1500 Illus.

Completely Teslzed and enlarged. this new 1024
edirion contalns 108 golld Dages of useful radio
infonnation, diagrams. illustrations. radie kinks
2l real live radio merchandi-e. It contalns more
valuable radle infurmation—more real |lve '‘meat’’
~—than Many text hooks o the subject. PARTIAL
LIST OF CONTENTS. Fumlamental Irinciples of
Ridio for the Deginner. Chanter 2—Fundamental
circubis and 1'ses of New ‘Tubes—Revamping Six
Volt Batiery Nets fur Twa Volt Tubes—TI"ublie Ad-

sealed vartans for only a fraction of that price, to be exa‘t
$1L.9G7 Why, the parts alone in this reeclver, if laken out
and sold selarately would net you more tiran $25.400; to say
nothing of the bLrautitul cabinet, The dual seale. genuine
Jewell meter alone, teday. sells for more than $5.00.

Tint aslde from all (hls, the set ltself affords remarkable
perfurmance.  The selectivity and  sensltivity, due to its
A-tuned stages are just a3 sharp as a nualern super-letero-
dyne receirer, The circuit Is of the tuned radio frequency
tsie designed orlginally for 6-UX-199's and |-UNX-124,
bowever. 2:VOLS 1 ATION MAY BE OBTAINED
WITHOUT ANY CHANGE IN THE CIRCEIT BY MERE-
LY INTERCHANGING THE '99 TUNES WITH 30°: AND
THE UX-120 WITH A 31, The use of the 2-wit tubes
steps up the overall galn and volume of the set enormously.
The eclrcuit compries 3 stages of ILF. amnlificatlon, one
detector and 3 stages of awllo anplificatlon. It tunes In.
amd comnletely separates, stations of the same abproximate
waveslengths with facility-—a quality so necessary to the
enjoyment of the present day radie with its ever increasing

of the voltage oh the tube Alanients and thereby Drotects them,

THE WRIGHAT-DECOSTER VIT does not radlate or
cause Interference of any kind. Tt glves masimum eficlency
on all beuulenst rankes amd will oherate with any lenkth of
aerlal. It used with the 99 and 20 tubes, 1 volts of *"\*’
current, 135 volts of 13, 2212 volts of “'C” are reaulred
If used with 3¢ and 31 tubes only 3 volts of *°A" (2 No. 6
dry cell: arranged Lo serles), 135 volts of "B'° and 165
volts of *'C*" are require

The cablnet, made of black walnut with satin fin)sh is of
a very heantifnl deslgn.  The cdiat readings are dircctly In
front of the operator’s eyes and fine tuning s obtained by
thumb action.  The rerebier can be used with any good mag-
netie speaker or even with a permanent magnet dynamde
speaker if gpe |s hamdy. The set nea-ures 24% long x 137
wide x 12 high. Shinping welght 45 s,

No. 3000 wright-DeCoster V11 Battery Receiver.

YOUR PRICE, Less Tubel..................s14'96

dre~: Sy~temz—How to 1uild Short Wave Transs
mitters and Necebrers—Up to Date Tube Chart
and Socket Cobnections, ete., ete.  WHITE ToO-
NAY—Enclose  lhve cents  (coin)  for  postage.
Treatise ~ent by petuen nail.  P'rint name and

a nwoment in feem
adilress clearly on request.

nutbber of Lroadeast stations of very slmilir wave-jengths.

Furthermore the range of this recelver s so great that it
will hring o the mast Jdistant statlon.  Wae o net hesitate
emding 1. especlally 1o subuthanites and

others living in rural districts.

Set of 6—230 and 1—23| guaranttted Neoniron RCA
licensed tUDES «ueeooescnsensncssannsorcrron-sses.$5.25
ONLY 86 AT THIS PRICE. ONCE SOLD NO MORE
WiLL BE HAD, WE BOUGHYT THE ENTIRE SUPPLY
FROM MANUFACTURER. NG ONE ELSE HAS THESE

It is an ldeai faiwm set FINE SETS.

<)

WORLD-WIDE
RECEPTION

. WITHTHE-FAMOUS

TWINPLEX

Short-Wave Receiver

s HORT waves are the talk of the hour. 'The whole ennntry, nay. the whale world, has
Rone crazy to leceive toreign <tathons, as far a< 12,500 miles distant.  Usually, such
revontlon s had enly with expenshie mu ube sets,

only recemly, the Invention of the * *tubo has made 1t poeccihle to perforin the
function of twa tubes In a single tube. Then cane the tmentlon of the TWINI'LEX. a
radio circuit of unheard of sensitivity, uslng the *19°° tube; it is now possible with a
single tube of this type to receive short wave stations from all over the world. loud)y and
:l_n'rly—HEGULAnLY. night after night, day after day, always in the same place on the

ial.

Every radio inan knows that In a short-wave set it I8 highly Important to have the
wiring as short as possible. By lmenting a radleally new des<lgn, that i<. by mounting
tune and eolls, in fact, evervthing, on the front banel, it has hecome possible to shorten
all connecting wires, with the re-ult that ah UNHEARD OF SIGNAL SENSITIVITY
Nias now heen aehieved for the firsy time, in a single-tube set.

Rut the TWINPLEX Is ACTUALLY A TWO-TUBE SET; yed, we repeat, A FI'LL-
TLEDGED TWO-TURE SET AT THE PRICE OF A ONE-TURE SET.

JURT IMAGINE, TWO TULES IN ONE GLASS ENVELOPE. That Is the story
of t:‘w sntw 197 tube, T4 is a 2-volt tube, which has 2 DOUBLE SET OF ELE.
MENTS.

Thi: ~et has heen 0 decigned that it will receive ordinary hmadeast stations too—
statlons which come ln with great volume. particularly local stations. These come In

;?L;_z ~Scts in-1;
Economical 2-Volt Operation
Complete with Headphone

ONLY $4.96

s0 Toud that If you have a lowdspeaker. this 1ittie one-tube set will ACTUALLY
GIVE YOU LOUDSPEAKER RECEPTION.

With this set. we furnlsh regfularly. twe colls, one a short-wave plug-in eoll, which
receives all the papular «ations Lo the 33 to 65 meter band. and a Lroadeast coil
which recelves nearly all broadeast stations.

A sinpiitted Instruetion sheet with deralled  instructions and pletorial diagrams
shows yon how to bullil the set In a few hours® tlme, and ancoe you have completed the
set, FROM THEN ON, YOU _DON'P SLEEP ANY MOREK.

ONLY FIRST CLASS MATEIUAL, such as Haimmarlund tuning_ econdensers, Poly-
met mica comlensers. M.\, stamdard resisrars, ete., aro employec,

The 19" ‘FWINPLEX s avallable ONLY in kit form and comprises all pans
propetly build 1he reeehver in from 1 to 2 hours. ANYONE CAN DO IT. Shipping
weight 5 pounds.

No. SW-308 Famouz Twinplex Short-Wave Tteceiver Kit with all parts $
INCLUDING SINGLE HEADPHONE AND BAND BUT Ne Tube 4-’6
YOUR PRICE ........... e Ty pupepspspepepaparos ORE00CANBRAARG
No. SW-309 Complete Accessorles For TWINPLEX Recciver. Compris-
ing 1—Type 19 Tube, 2—No. & Dry Cells, 2—43 wolt 1} RBat- s
terles.  Rhipping welght pounds. 3‘51
YOUR PRICE ........ .

'e'arh

ditional Plug-in Cell

RADIO TRADING COMPANY, 97 Hudson Street, New York City

b4

RADIO-CRAFT for JULY, 1934
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Service Men’s Essentials RSMA
for All Members of the
SERVICE MEN'S ESSENTIALS

’]‘HH OFFICIAL RADIO SERVICE MEN'S ASSOCIATION ha-
e oartangeiments wosupply g mmber of CServkee Men's o
T lor the w-e of s members and asaniste amnbees,  Only
tembers amt assueiate members can buy these ftems; they are ot
=l to ethees,
Thesr essentlals are prived at cost, plus a

S{embrrship

litional ferr

A i which i~ the only source of incane that the ) D~ Nu

I'I'IIfll'dlt‘ = one  oldains any  padie or henetit, except 1he A onitselr

Ahis isle drelify thet Py Wihatever profit arcrnes, Jo relmveste o the Juithe and en-
ptoal (he Ao "

] Ly n
aoﬂpb G.Il)ﬂfﬁfi £ 15 wsing the lettorl
we--like appe
~ervicing,  h fatlon Bas madke  arra
ith t ool 1 prouinent mmnubariurers (o allow special dise 3
¢ mewbers, prosiding ORRMA ictetheads are used wien o dering.

No. | ORSMA LETTERHEADS

These letterheinds, sbhown on the right, are turni<hed with your
] eooaddrc-s and telephone nutaber, printed on eacellent paper.,
They are sold o lots of 100 or mwltiples theteof, with a di-thot
sving for single ovrders of 1 or more,  You wanld hase n Dpay
wany thmes mme §1 vouw ardered small lots from yuur lecal printer,
I'or Ion, dine; per 1ovo, $3,00,

1,
hillheads, ete., ¥
[L S ST

v i
ition, the

Officinl Kodw Servier Men's Hssociation
e Witnaas Whasaef W Cakificals o bonn signdd
b

ow et D 5, 1902

No. 2 ORSMA ENYELOPES
1 !

The-e are furni-he

Q - = d address seal of the A They go laml-in-
No. 14—30¢ each ey . are
(Plus I0e far Postage) : with the let s Al

Illl) ordereal In the sune P E——
antdiny, Per 100, G0c; per LO0G, $5,00,
No. 3 ORSMA SERVICE RECORD CARDS N, T—60¢ per 100

¢1ve a donble pupase; whenewer 3ou romplete g job you $3.00 per 1000

to match the Ie

g

. printed with yonr

fi epont-blr wand band ittty ghe custeiner; this  is
1 1 mpent’t te dullet, I3 the use «f qarlon
Prat o toaecond bs kept whloh s a valuable aswet to youe _
ll.;l‘l'ﬂ:_"\‘:f'_'f"' bir-ine They are fuenlshed whil sour name, address qnl tele-
Bandioga, b 4 phonue nuinber, Fer pad of 50, Gue; per 10 pads, emh of SU, $4,00,
No. 4 ORSMA INSPECTION LABELS
The label §s tn e tiled In with the proper akibes, and pasled
S = Inshile the <ot or eabiner where the customer wiil ve It It i~ o
Addras = continous rentinder o him that, when ~envicg b e Ied, he eam
. E . 1oson apain, The abvantage §s appmient,  14r T, Sbc; per
i e Inot, $3.00.
— — No. 5 ORSMA LAPEL BUTTON
I _— At the suggestlon of many  wemlires o handwome lapel button
— Beaving the nawe bl emblem of the A fation bas been e Fgnesl
. | ! ] \hi{rl|"(‘~ te 'lmllr h-ll"\nl memher that yon Mbing tg the ~aun
| | Asoriation —ar woadditlon it gives sour enstone bettey ap- . . .
:' —n ]| T previation of the professional natire of yuur wik, e cach, 5"#3"0;"0:' 1';'(:'00]00
o - 1 . per
- +—] No. 6 ORSMA BUSINESS CARDS !
o Tu | These are furnl-hed on a fine grade of paper In twe ecolors wlth
a blotter back,  Thus they prewn L added Ineenthve to your cus-
Seomnd b Tomer- te Ikl--lh thent in a prominent place, where thex will do the
aa - — st ponl Fhey are peinted wlth sour mame, addpess aral teles
""‘"""':{;"“""‘“""’" Plmne il bear the offbiial seal of the Nemdatlon,  1er 100, F5e;
» per 100U, $£4,00.
R o Nos. 9 & 10 ORSMA EMBLEM CUTS STEPHEN MARKO
e These culs far printing, advertising, ete., are tuinighed In (wo . 3 INCOMIA
= S 130 They may he I for new~paper e telephone
hiwik Iverti chte or lor mln of any  kind, Lurge size,
Na. 3—60c per pad of 50 sty fu, $1.35 each: small ize, 7,x% in., $1.20 guih, -
8300 per ten Junds, cach of 50 3 B €

No. {1 ORSMA MEMBERSHIP SIGN
A et of three of thewe <igns, i i heavy cands, and hasInge
holes putebied dnorder 1o han filee or stare, and e ol
date ) bers. They are large enough so thar
nent il the twa tone efferl makes a wry af Nao., 6—%5¢C ner T
appearance.  Xet of three, Sile. £1.00 per 1000

No. 12 ORSMA ADVERTISING DISPLAY SIGN

Aotwo eolor sien pinted o Lirge letfers with 3
and tel e, witl of the Aswwiation, noi
In quan s uf i~ Bdedd fur ) 1 i stores,
aftiee~, ete., for ndvertising putpuses,  Net of 25 cads, 3500,

No. 13 RADIO SERVICE MEN'S ASSORTMENT | JeEER  hALmiCoRetoRR
PACKAGE

Tel 3-0872 YNNI

Nivme, addie

Pl phar, Pa
This tnelndes one golil filled Lapel button, 100 lettert uds, T
emalopes, M sorlee yerind arl I e Labels printed wa '
Matie atid adidiess ac descnibed gt The whal (G

enly —$15.00—a worth-shile saving.  Complete, $3.00.

No. 14 ORSMA MEMBER CERTIFICATE
';\ hmu'i-nrn:* .:Ilz'u - liKe l‘l'ﬂiinll ale enper:
q & __r e The cortiheate §s persomally
A e T T Serretars and the eorporation s
onoa aed  attached to it s
tate f vegistration are lettered by 1 anad . .
nailed in a cardboard tube ty In-ure syre delivery.  Eah e, plu. No. I—tioe per 100

Mail This Coupon Today!' ™" e $3.00 per 1000

e ———="" a7 . . " =
| Application for | OFFICIAL RADIO SERVICE MEN'S ASSOCIATION 731
| M [N O | 99 Hudson Street, New York, N. Y.
1 embcrship | Please send me the fallowing RADIO SERV]CE ENTIALS which 1

Execulive Seeretury, ORSMA ' hive s tedl from this advertisement, My remittanee for 30,000, L, is on-
I 99 Hudsan Street, New Yark, N. Y. Closed,  Neard vemittance in forue of cheel mioiey order,  Register dettee if i
I ;' . | T N | cvntuins eash, carecaen o naused o N Puastadge Ntaaps,

Kindly send an application blank for
| 0O Full Membership : 0 0n050000506000n0AN0RAGRRB0an: 0BGA00N00008060000086000000A8006800 00
I O Associate Membership 0OCOBAAG000aA0 S 05000000008 80000 Sooboooo C e s m e
l =

0000CGoa0a0a0aaa a0 0B 0G0CER0a0 0oncnanono Chiesesmseimt et 5000

I Name ..... . R S AR R R R | et e PP et e ebeemeae e

Street of BOT. o oo nnn o e L | e i B T T o ieeeeaia i
: ’ I Name oo DBR0ABaEERa0 0 . ORSMA No. ... 38a00as
| City ...... e -+ ... Rtate UURCET | Clty and State. . oo oo 0, .
L———————_———————_—— h'_ — m——
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RADIO HEADQUARTERS
Engineering...Class B am-
plification makes for eco-
nomical operationandgood
fidelity. Automatic tone
control. More exclusive
features than any other.
Look at this workmanship
—you can't go wrong onan
RCA Victor Auto Radio,
Model M-123!

b ey RGAWIGTOR

OFF FOR A DAY of
Delight...and with an
RCAVictor AutoRadio,
Model M-123 as com-
panion, it's twice as

much fun. All programs — . / =
come in clear, sharp, \
distinct and with amaz- | i

ing tone.

MODERN DESIGN. ... to fit
the new cars, or blend with
the older. A complete unit,
easily installed, efficieat in
operation, Model 123 is a 6-
tube. superheterodyne, RCA
Victor Auto Radio.

CONVENIENT OPERATION . .. marks
M-123. An “airplane-type” dial that is illu-
minated. Geared for accuracy in station
selection, you get the program you want
whenever or wherever you want it...on
the road, at the summer camps or cottages,
at the beach — evervwhere!

ATURN OF ASWITCH...and your caris
flooded with music, M-123 operates with
the motor on or off...oratany speed. RCA
Radiotrons assure perfect reception, too!
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