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ANNOUNCING

A GOLDEN OPPORTUNITY
FOR ALERT RADIO MEN IN

THE NEXT GREAT INDUSTRY

OFFICIAL

1 AIR CONDITIONING
SERVICE MANUAL

PRE-
PUBLICATION
OFFER

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

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

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

"I advise young and progressive men to go into the air-
conditioning business during the next few years because,
this, 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 important courses
on air ¢conditioning to their regular curriculum. Architects and building con-
tractors are giving considerable thought to installation of this equipment in
structures which are now being planned and built. The beginning of this business

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

Official Air Conditioning Service Manuadl

352 Pages
Over 600 Illustrations
9” x 12” in Size
Flexible, Loose Leaf
2 Leatherette Cover

= be vt

MAIL COUPON TODAYI

[ s e i e S e e e e e ey e

GERNSBACK PUBLICATIONS Dept. RC.634 =

96:98 Park Place, New York, N. Y.

Gemlemen: Enclosed you will find my remittance of Two Dollars for |
which you are 10 send me One Copy of the OFFICIAL AIR CONDI-I
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
off the press. [ 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 I am now paying
only a pre-publication price of Four Dollars.

Name _

City .. e State =

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

|
I
|
|
Address l
¢
|
I
|

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 itlustrated and explained; there
will be plenty of charts and page after page of service data,

Remember there is a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms selling installations
and parts every 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 earnings with &
full- or spare-time service business.

You have the opportunity to get your copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL today—at a saving of ONE DOLLAR.
When the book comes off press, which will be June 15th, ¢he price will be
£5.00 a copy.  YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00.
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which
enables us to determine the approximate print order for the first press run.
Send us the coupon today, together with a deposit of 32,00, 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-
erants; Lubricating Oils; Liquid 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
Sezvkin%)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
Systems; Central Conditioning Units, etc.

GERNSBACK PUBLICATIONS, INC.
96-98 Park Place New York, N. Y.
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for the Radio
Irained Man

Don’t spend vour life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30 a week. Let meshow you how to

get vour start in Radio — the fastest-growing, biggest money-making game on earth.

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

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman
and in Service and Installation Work—as Operator or Manager of a Broad-
casting Station— as Wireless Operator onaShip or Airplane, or in Talking
Picture or Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio?

Ten Weeks of Shop

Pay Your Tuition After Graduation

Training

We don’t teach by book study. We train you on a great outlay of Rad_io, Tel(_evision and
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip-

ment, Code Practice equipment, etc. You don’t need advanced education or previous expe-
rience. We give vou — RIGHT HERE IN THE COYNE SHOPS — the actual practice and
experience vou'll need for your start in this great field. And hecause-we‘cut out all useless
theory and only give that which is necessary you geta practical training in 10 weeks.

TELEVISION and TALKING PICTURES

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

PAY FOR YOUR TRAINING
After You Graduate

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

I’ve got enough confidence in these fellows and in
my training to give them the training they need and
pay me back after they have their training.

If you who read this advertisement are really inter-
ested in your future hereis the chance of a life time.
Mail the coupon today and I’ll give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL,PRACTICAL WORK. Youbuild radio sets,
install and service them. You actually operate great Broadcast-
ing equipment. You construct Television Receiving Sets and ac-
tually trasmit your own Television programs over our mod-

ern Television equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless Operating
on actual Code Practice apparatus. We don’t waste time on
useless theory. We give you the practical training you’ll need
—in 10 short, plcasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service forLife. Anddon’tlet lack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested— proven beyond all doubt. You can find out
everythingabsolutely free. Justmailcouponfor my big free book!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. A4-8H Chicago, Il
Mail Coupon Today jor All the Facts

F--------------------------------
H. C. LEWIS, President

Radio Division, Coyne Electrical School

500 S. Paulina St., Dept.A4-8H Chicago, Ill.

Dear Mr. Lewis:—Send me your Big Free Radio Book, and
all details of your Special Offer, including your *‘Pay Aftet
Graduate’’ offer.

RADIO-CRAFT for JUNE, 1934
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IN OUR NEXT FEW ISSUES:

AUTO RADIO RECEIVERS. Due to the tremendous in-
crease this year in interest and sales of auto radio re-
ceivers, RADIO-CRAFT will devote a considerable number
of pages to this subject in the July issue. Some very new
and interesting designs are being released for this season.
These features, which will appeal to many Service and
Installation Men, will be described.

A SENSITIVITY SET TESTER. A very novel Service Man's
unit for determining the overall efficiency (amplification)
of a receiver after repairs are made. In addition to this,
the unit will permit comparing receivers, checking tubes,
aligning T.R.F. and I|.F. stages, and locating inoperative
R.F. stages. |Its construction and operation are exceed-
ingly simple, and its use will enable the Service Man to
raise his standard of service.

RADIO-CRAFT s
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Text and illustrations of this magazine are copyright and must not be
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CRAFT at reduced Club rates. Write for information.
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HERE ARE A FEW EXAMPLES
OF THE KIND OF MONEY
LITRAIN MY MEN TO MAKE

Clears $4500 in 18 months

“Before  taking  your Radio
Course | wax making $18 a weck,
I came here three years ago and
in the past In(llllhh 1 made ahout
$4500 in Radjo, 1 eannet say
too mmch flll the \\'nmlmfnl lu-lp

have received from N,

NOEL W, ItaY,

Vmerican Xational Bank Bldg,

Gadsden, Alabama,

Spare Time Work Pays
$18 a Week

“T anly do spare time Radgio
work and average $IX a  week.
[eople who in good times would
by a new Radio, now have the old
one tixed.”

STEPITEN I, DREAPCHATY,
407 Wunderlich Avenue,
Barberton, Ohio,

Now Owns Own Business

“I1f I had not taken vour Course

I would be digging direhes instead

of running my own hosiness,  One

week 1 mnde $7T5 an repaiving

alone, .mul this doesnt connt sales,

Ifa fellow wants to gep inro ndio
N, It L is the starting peint.
R, & LEWIR

Modern Radiu Rervice,

Pittsficld, 111,

SPECIAL Radio Equipment
for Broad Practical Experience

Given Without Extra E?mrg‘e

Afy Course Is not all theory, TI'll shiow
e pectal Radlo cquipment top
CXperiniehis T bulldivig e e "
frmorta prindly ed jo [ \ '
as Westinghouse, General Elsty 1"hil (L1 R
Victor, Majeslle, and others,  You tk out with
¥ " '
thin \ vael
Thi- 50 t f of
nakes i t
v.odr u r(-ting fas-
fuar ;. intensely
nractiey I You learn
L wo w

thiey K how  to
wake thein worl

| WILL HELP YOU

START A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS

WITHOUT CAPITAL

Free Book Tells How
Mail Coupon!

The worbd-wide use of Iadio sets for home
entertainment has made many oppertunities
for you to have g spare tine or full tiime
Radio business of your own, | ;:i\'n you in-
stnerioms early in yonr Conrse for doing o8
Raddio jobs common in almost every neighhor-
hood,  Many N, I. men make ¥4, $10, $15 a
week exi in spare tine ahmost at onee, 1
show yon how o insall and service all gy pes
of receiving <et<, I give your Radio equipnnent
and instractions for conducting experiinents,
for ilding circuits and testing  equipient,
and for making rest= that will give you hroad,
practical Radio experience,  Clip the cospan
helow and et my free Gd-paze book, “Iich
Rewards in ll.ullo it givex you a full story
of the suecess of N0 RO stndents and gendi-
ates lellx low to start a0 spiare time or
full Illlll' Radio business on money made jn
spare time while legrning,

Maﬂy N. R. lo Mel'l Make ss,

$10, $I15 a Week Extra in
Spare Time Almost at Once

Many of the seventeen million sets now in
use are only 20 per cent to 90 per eent efli
cient. 1 will show yom how to eash in on
this eondition. T will show vou the plans
anmd ul~v~ that have enabled wany athers to

make X1oo X105 a0 week in spare time while
learning, Ford I, Leary, 11 Tvison Road.
IFlint, Mich., wrote: My Jare- time earnings

while taking the N. R. L. Course were $631,”

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

Drondeasting  stations use engincers, opera.
fOrs, station managers, ad pay up to 5,000

i Yesr, Radie wmam STUrers use Testers, in-
spectors, foremen, engineers, servicemen and
buyers, and pay up ro 00 a year, Radio

dealers and johbers wmploy hundreds of ser-
vicemen,  snlesmen, managers. and pay up
1 S;?,(DIIO a year. Radio operators on ships
enjoy  life, gee the world, with hond amd

leing e ul zot ;_rwrl pay besides, My
book el of 1 opportunities  in
Ratio, Set .\"r\um;:. Aireraft Ruadio, Tele
vision, 'olice Radio, Short Wave, and other
ficlds.  Uet it.

FREE Radio Servicing Tips

lat me I‘ll()\'h U:-nt my (‘nurse is clear, easy to
1l and u’ i Tend the

1 L Tru Shooling  in
D.C., A, :md ltatfery Sets.”” This iuter-
esting  lesson glves

132 ways to correct

common  Radlo  trou-
bles I am willing to
send thls book to prove
that you teo can as-
uwr  Radlo—just a3
hwusands of ciher fel-
Loms have done. Muny
gf them_ without even
@ crahimar | edu-
eallon, amd no Radlo
gf  techoloal .unl-
fnre hate  bovom
Fidi expert nnd
how edtn (we or three
times their former pay.
Mail the cuupvn now,

Find out about the World Famous Course that Pays for Itself

RADIO-CRAFT

for

JUNE,

1934

I Will Train You at Home
in Your Spare Time

Tlald your job until you're ready for another.
Give e enly part of your spare time. You
do not need o high school or college educa-
tion,  Hundreds with only a common schiol
cdueation  liave  won  bigrer pay through
N, ILLJd0 AL Vaughn jumped from 35 te
$100 o week.,  J. X0 MeLaurine increased his
earning= 100 per cent, ‘The Nationai Radio
stitnre iw the Pioneer anmd World's Largest
wanization devoted exeluxively to trainin
nen and young men by Home Study for guo
jobs in the Radio mduslry

You Must Be Satisfied

1 will give you an agreement to refund every
penny of your money if you are not satisfled
with’ my " Lesson  and Instruetion  Service
when vou complete my l:.nmm.' And 'l
uwot only give you thoreush training in Radie
principlez.  practical experience in building
aml servicing sets, hut also Advanced Trajn-
ing it uany one of five leading branches of
Radio opportunities.

Free Book of Facts

Mail the coupon for
“"Rich Rewards in ct
Radio.”  [It's free to

any  ambitdous  fel-

low wver 1.’]»l yoars |IYY rlFW book
i‘llh‘l]'vln ll:tmli'n?: snpz‘l(l?qlf It pOII]tS out
what Radio

time
ahout
what
bave

time and il
opportunities
my training
others whao

taken i1 are doing
and  making.  Maijl
coupon how—in an eb-
velope or paste on a
1¢ post card.

J. E. SMITH, Pros.

Dept. 4FX,

National Radio
Institute,

Washington, D. C,

CThis Coupon is ;?aa;' for ﬁ'
FREE COPY OF MY NEW BOOK

J. E. Smrru, President,
National Radio Institute,
Dept. 4FX,

Washington, D. C.

Dear Mr. Smith: T want to take advenlage of your
Speclal Offer. Send me your two books. ““Trouble Shoot-
ing In D.C., A.C. amnd Dlattery Sets” and@ ""Rich Bee
wards In Radio.'* 1 understand thls request does pot
obllgate me. (PPlease print plainly.)

us
L

Name ... Age

Address ... ...

State M
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Presented on this page are the books of the RADIO-CRAFT LIBRARY—the most complete and authentic set

of volumes treating individually, important divisions of radio, t
the opportunity to specialize in one or more of the popular branches of the industry.
real help in your work and they will contribute to your money earning capacity.

spare time at home.

The authors of these books are well-known to everybedy.

Each book has been designed to give radio men

You will find them &
Read these books during your

Each one is an expert radio man; an authority

on the subject—each is thoroughly familiar with the field which he represents, .
This is the first real opportunity that you have ever had to build a radio library of books that are authentic.

MOST OF THE BOOKS HAVE BEEN REVISED AND REWRITTEN TO KEEP THEM UP TO THE

MINUTE. Mail coupon below for your books.

Book No. 1

Radio Set Analyzers
And How To Use Them
By L. VAN DER MEL
WIth Full tnstructions and Descriptions

of Set Analyzers, Tube Checkers, O»-
tillators, Ete.

Book Neo, 2
Modern Vacuum Tubes

And How Thoy Werk
By ROBERT HERTZBERQG

With ecomplete Teehnical Data_en All
Standard and Many Speelal Tubes.

Beok Mo, 8
The Superheterodyne
Book

About Superhetersdyn®e
By CLYDE FITCH

How They Work, How te Bulid and
How to Servies Them.

Atl

Book No. 4
Modern Radio Hook-Ups
The Best Radio Clreults
By R. D. WASHBURNE

A Complete Compendium of the Most
Impertant Experimental and Custom-
built Roeeslvers,

Book No, 3
Hew to Become a
Radio Service Man
By LOUIS MARTIN

Book Ne. 0
Bringing Electric Sets
Up to Date
By CLIFFORD E. DENTON
With Pentodes, Multi-Mus, Dynamie
Speakers—Complete Informatien How
to Modernize A, C.., D. C. and Bat-

tery Operated Reecivers.
Book No. 7
Radio Kinks and
Wrinkles

By C. W. PALMER
For Serviee Men and Experimenters
A Complete Compendium on the Latest

Radio Shert-Cuts and Money Savers—
These Kinks Are Great Time-Savers,

Book Ne. 3

Radio Questions and
Answers

By R, D, WASHBURNE

A Soleetion of the Most Important of
5.000 Questions Submitted by Radio
Men During the Course of One Year—
They Are All Answered by a Teehni-
cal Expert,

Book No, 9

Automobile Radio and
Servicing

By LOUIS MARTIN

Book No. 10

Home Recording and
All About It

By GEORGE J. SALIBA

A Complete Treatise on Instantaneous
Reeordings, Microphones, Heeorders,
Ampllfiers, Commereial Machines,
Servieing, ete.

Book Ne. 11t

Point-to-Point Resistance
Measurements
By CLIFFORD E. DENTON
The Modern Mothod of Servielng Radio
Reesivers—a Sook Whieh A1l Radio

Men Have Reforred to More Than
Any Other,

Big Discount
To You

In order to make it possihle for

everyone to buy these hooks
fifty (500 cent price has
made unifarm for alt  voluines
You can huy these hooks sepa-
rately . buat jou should take ad
1antage of ocur speclal offer

When Five (§) Books
Or More Are Ordered
Deduct 207, From
Your Remittance
S|Imply A1 In the coupon at left,

the
heen

. A Complets Treatise on the Subleet and mall 1t to us toreiher with
Haw to get started io the business eof Covering All Phases from Instailing Your remittance. Checks. stambs
servieing radios and how to make to Servieind and Maintenanee. A Book 0f anone¥ orders accepted
money in this fleld. That te Greatly Needed Today.
The hooks In the new RADIO-CRAFT LIBRRARY are all steictly up-to-date, -
All Books know thefr subjects. °‘The velumes are all uniform size. 6x9 lnrh:g. "md co.n(aln“::ln “mm:\ner::e ’::nr,(:"::
Uniform 120 illustrations,  Eseh book s peinted on fine bovk paner and no expense hias been shafed to make [t
an outstanding value, for its editorial eontents a« well as from the mechanical standpoint
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HERE ARE GOOD BOOKS
COVERING EVERY BRANCH OF RADIO

1

8 GERNSBACK PUBLICATIONS. INC., 96-98 Park Place. New York. N. Y. :
1

[ I have circled helow the numbers of hooks lir the RATMO-CRAFT LIRRARY. which you L
g are 1o send me, and have deducted 207 for ordering ilve bouks or mnre. U hase Incinded 8
g ™ remiteance in fyll, at the price of 50c each, when lc-s 1 flve hooks are ofdered :
: The smount of my remittanre Is................ {(Stampe, checks or money orders accentel s B
g Ctrcle numbers wanted 1 ] 3 4 3 6 5 8 9 10 u
- 1
H [
- ) 1
H NRIE i eiian i ctiedieeeeeieas Address ...l 1
H [ ]
' :
: City s 5 5 Gl an6n0anbasnancoonacaaa a0t R4 1
H 1

Here are the
subjects covered--

Set
Analyzers

Tubes

Superheterodyne
Circuits

Radia
Huﬂ-k-up:

Servicing
Business

Maodernizing
Electric Sets

Kinks
and Wrinkles

Questions
and Answers

Avuto-Radio
Servicing

Home Recording

Resistance
b easuramants

Public Address

CLIP—MAIL THIS COUPON TODAY!
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**Takes the Resistance Out of Radio”’

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

HUGO GERNSBACK, Editor

Vol. V., No. 12, June, 1934
—

RADIO

NOISES

An Editorial by HUGO GERNSBACK

HEN radio broadcasting first got into its stride in

the early '20's, many complaints were heard about

radio noises—that is, natural, as well as man-made

static—which kept annoying listeners all over the
world. The reason for these early complaints was found in
the low power of the broadcast stations, which was of the
order of 500 watts, seldom going as high as 1,000 watts. Since
the signal intensity of the broadcast emitters was low, and
the static intensity often high, the static noises were suffi-
cient to blot out radio reception; and frequently nothing at
all could be heard, except noise.

Radio engineers soon came to realize that they were up
against a difficult job in attempting to eliminate static; so
they turned their efforts toward increasing the power of the
broadcast stations, and they have been at this ever since.
Gradually, stations became more and more powerful until,
now, the signal level is so high that, in nearly all cases,
natural and man-made static can easily be drowned out by
the powerful broadeast signals. There are exceptions to this
rule; as, for instance, natural static during nearby thunder-
storms, or when some especially noisy electrical appliance
located in the same building or in the same apartment is
operated. In these cases, both kinds of static are strong
enough and cause sufficient interference with the radio signal
to make ordinary listening difficult. But nowadays—let us
sa¥ in 80 to 90 per cent. of day or night reception—radio
noises are not continuously bad enough to mar a program.

Then too, the art has advanced until we have better filter-
ing systems, and better shielding of both the radio set and
acrial system; so that, at least for broadcast rceeption, it
nmay be said that radio noises, exeept for unusual situations,
are not now anywhere near as troublesome as they were five
or ten years ago. Indced, as times advances, and radio tech-
nique improves, new methods are found to kill that arch
cnemy of radio, static, And, though no practical static elim-
inator has, as yet, been invented, I confidently look forward
to the time when, as regards broadcast reception, static,
except during the midst of a thunderstorm, will be a thing
of the past.

The situation is totally different when we leave the broad-
cast band and go down into the short-wave spectrum, At the
present time, the condition prevails, with practically all short-
wave radio sets, particularly in the larger centers. that recep-
tion. from 200 meters down, becontes more and more difficult,
the further down you go in wavelength. Particularly is this
trie in the waveband between 10 and 30 meters, where the
noise level today is of such leight that most short-wave
programs arve utterly ruined by static—almost cxclusively
man-made, except where electrical storms are local.

Now that all-wave radio sets are coming into vogue, the
radio set manufacturers are doing themselves great harm by
not informing the public of the noise element. The public
is told by beautiful advertisements, and otherwise, that sta-

tions from the Antipodes can be brought in at will. This is
true enough, but the advertisements and the salesmen who
sell the sets say nolhing about the ali-pervading noise. This
is a pity, because if the customer were forewarned that noth-
ing has, as yet, been invented to kill all the ncises, he
would not blame the set, as he is apt to do now.

The technical reason, why there is more noise on the short
waves than on the broadcast waves, is simple. Most of the
electrical appliances, and particularly automobile ignition
systems themselves, send out short waves and, because regu-
lation short-wave scts must be more sensitive as a rule than
broadcast sets, and as the circuit of the short-wave end of an
all-wave set is more sensitive, it is easy to see why there is
much more interference in the short-wave band than in the
broadcast band.

While some advance has been made during the past few
vears in noise elimination for short-wave reception, an enor-
mous amount of work remains to be done. It is true that,
in order to eliminate the extraneous noise, it is first neces-
sary to shield the radio set far better than we have been
accustomed to do. It is also true, that the aerial system for
short-wave reception miust be of a totally different kind from
that for broadcast reception, at least, at this stage of the art.
Some advance has been made through the use of the so-called
transposition type of aerial lead-in; but, though it cuts down
the noise level to some extent, this probably is not the final
solution of the problem. Of course, it should be understood
that, when we receive a station five or ten thousand miles
away, the incoming energy is only the smallest fraction of
that received from a local broadcast station. Naturally, there-
fore, when the signal intensity is so small and the static level
is so high, we are right back where we were in the early "20's;
that is, the static disturbance overrides the incoming signal,
and all we get is noise. It is too much to hope that a station
at the Antipodes will lay down a signal at your receiving
set as powerful as that of a broadcast station ten miles
distant from you. So, for some years to come, the hope that
the received power of distant stations will be sufficient to
override the noise level seems hopeless. Therefore, an en-
tirely new technigque must be built up to filter out or tune
out the unwanted noise; and, while this remedy may amount
to static elimination, 1 prefer to believe that the solution is
not impossible.

I am certain that there are some electrical means whereby
the unwanted noises can be tuned out or filtered out. or a
combination of both may be adapted. I personally believe
that it is not a question of aerials at all, and that the final
solution will be in the set itself! It probably will be accom-
plished by the means of a vacuum tube, or a similar instru-
mentality.

Radio noise elimination is a fascinating subject; it shows
that radio is still in its infancy, and that we have much as
yet to learn.
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THE RADIO MONTH

OxNE OF TUE NEW NETWORKS
The poor radio listener will agon hare dif-
ficnity in ecacaping the wcticork octopus,

NEW RADIO CHAINS
IN THE MAKING

NCE our first an-

I
P — S nouncement of the
inflnx of rumors and

confirmed reports of new broadcast
chiains (Ranto-Crarr, February, 1934,
pg. 454) several developments have

tiken place.

Last month, a new group which had
heen working so quietly that even ru-
mors did not ‘“seep out”, started a chain
covering five mid-west states centering
around \isconsin with nine stations.
This group named itself the North
Anierican Broadcasting System and at
present is so arranged that the pro-
grams can originate from any one of
the 9 stations.

These stations are as follows:

WCLO—Janesville, Wis. . . 100 W.
WHAD—Milwaukee, Wis. . 2501W,
WHBL—Sheboygan, Wis. 500 W.
WHRBY—Green Bay, Wis. 100 W.
WiIBU—Povnette, Wis. 100 W.
WKBH—ILa Crosse, Wis. . . 100 \V.
WOMT—Manitowoe, Wis. . 100 \W.

WRHM—Minneapolis. Minn. 1000 W,

WTAQ—Eau Claire, Wis. . 1000 W.

At the same time, the soft-pedalled
McClelland chain (Ramo-Crarr. Febru-
ary 1934, pg. 454) has apparently moved
to the West Coast. where it is rumored
that the headquarters will he set up
under the supervision of a leading mo-
tion picture producer. According to its
originator, plump-faced George F. Mec-
Clelland, operation will not be hurried
and no attempt will be made to swing
the group into action until every detail
has been completed.

And still another group of stations
has started to band together and share

70,

programs with the object of ultimately
feriming an” extensive chain. This com-
prises the WOR {(Newark), WGN (Chi-
cago) and WLW (Cincinnati) net-
work. These stations are among the
few large stations in the country not

the use of radio waves. This invention
is still commercially practical and is, in
fact, used in a modified form in trans.
mitting many of the telegraph and
cable niessages across the country or
urder the Atlantic, and also for *“(ar-

firmly attached to either of the two big rier-Current Telephony.”

chains.

Thits, the present chain situation, as
it now exists, is—of the 600 stations in
the U. 8., 170 are included in the Na-
tional or Columbia Networks, But the
large majority of the remaining stations
are low in power, have limited hours
for operation and operate on wave-
Iengths well into the “graveyard™ end
of the band.

MAT-GEN. GEORGE OWEN SQUIER

fnecotor of wived-wriveless, aelo died of
pucwmanin last wonth.

IN MEMORIAM OF
MAJOR-GENERAL
GEORGE O. SQUIER

AST month, one of
R e L radio’s most color-
tul radio pioneers,
Major-General George Owen Squier,
passed away, of an attack of pneumonia.
He was 69 years old, and was retired
from the Signal Corps in 1924,
General Squier's radio developments
date away back to 1904 when he pub-
lished his famous paper oh the absorp-
tion of electromagnetic waves by living
vegetable organisms and showed how
trees could be used for the reception of
radio messages.

Possibly his greatest invention was

The sharp-eyved Major-General was a
graduate of \West PPoint. and served as
Chief Signal Officer during the Waorld
War. He was the recipient of many
mititary honors and medals and had
won both the Elliott Cresson and the
Franklin medals for his electrical re-
search work,

OUSTING RADIO
PIRATES

OU “can’t” win—is
a term often heard
when the long arm

of John Law is being discussed, and this
scems to apply particularly well where
radio pirating—that is, the operation of
a radio station without a license—is
concerned.

L.ast month., two young radio fa'ns. in
Norwich, England. conceived the bril-
liant idea of radio-ing” to each other.
And so great was their enthusiasm that
they completely ignored the formality
of obtaining a license. They rigged up
two phone transmitters, tuned by the
way to 279 meters (well into the broad-
cast band), and started to talk to each
other—and then, to the world at large.

The B.B.C. stations which supply
Great Britain with all of its radio enter-
tainiment have a silent period every
Sunday morning, presumably to permit
the radio audience to go to church.
During this time, Wilfred and Gerald
Barker started out, full blast, to send

A Warr igaTh

PU— N " .

“Irf*d-\\.:reless . that sy s!em (?f WU The Fuulish  atation  that  ecaused  the

municating over commercial wires by British  I'oxt Ofice 8o mueh  tronble,
RADIO.CRAFT for JUNE, 1934

N5



IN REVIEW

phonugraph musie, weather reports and
re-transmissions of the Continental
broadcasters, much to the gratification
of the English radio audience and the
chagrin of the British Post Office. which
controls broadcasting in that countiy.
As a matter of fact this honorable de-
partment was so deeply hurt at this
“slight” that they sent out a special
radio patrol car to find the interlopers,
which they succeeded in doing one
Sunday morning. Subsequently, they
confiscated the offending 4 watt station
and extracted a profuse apology from
the brothers Barker, as well as a small
fine.

On this side of the Atlantic, during
the past month, a much more vicious
pirate has been causing the Federal
tadio Commission no end of trouble.
This much publicized individual is Dr.
John Richard (Goat Gland) Brinkley,
whose station in Milford. Kansas had
been ordered off the air some time ago.
Whereupon, the estimable and astute
Doc. Brinkley immediately crossed the
Mexican border and opened up with a
super-power station which caused con-
stant interference with stations in the
U. S.

Finally one day last month a Mexican
radio inspector with a body-guard of
troopers stormed the Villa Acuna sta-
tion XER and put it off the air for good.

Persistent Doc. Brinkley has now pur-
chased a 150 ft. yacht which it is re-
ported he is fitting up with a powerful
station to broadcast from the high seas!

We don't know whether to conclude
that “radio advertising’” helps sell Goat
Gland medicine, or perhaps Goat Gland
medicine enables one to defy federal
law and bnild broadcast stations (which,
incidentally, cost a pretty penny),

Y0-110-Ho AxD A (50 Kw.) DBOTTLE QF—
Nae. rinkley af NER fuwre has threat-
ened to broadcast from the high seas.
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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-

ONCE AGAIN THE
RADIO SHOW

ADIO enthusiasts

within traveling
distance of New
York will be glad to hear that during
last month plans were definitely started
for the second annual combined National
Electrical and Radio Exposition at
Madison Square Garden. According to
the announcement made by busy Ralph
Neumuller, managing director of the
Electrical Association of New York, this
show of shows will start Wednesday,
Sept. 19 and continue for 11 days through
Saturday, Sept. 29, 1934.

Readers of this page will remember
that after the show last year, we pointed
out that although visitors were inclined
to fall over refrigerators, and other elec-
trical “what-nots,” here, there and
everywhere, the show was none the less
a great success for radio fans.

m—R
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A Tmi-Coror “V.1”
Arrangement of “wmikes” and

indicator.

ORCHESTRA
VOLUME INDICATOR

AST month, ex-
perimental work
was completed on
a new electronic beam instrument for
showing visually the sound intensity of
an orchestra, and which has been de-
signed especially for lean, wiry lLeopold
Stokowski, famed maestro of the Phila.
delphia Orchestra. The instrument,
which was developed by Ivan Eremeeff,
Russian inventor and experimenter and
John G. Leitch, technical supervisor of
WCAU, is now being used by Conductor
Stokowski in conducting the Philadel-
phia Orchestra concerts over the coast
to coast network of the Columbia Broad-
casting System.

The visual indicator consists of a

e |_
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view of those items which interest all.

LroronLb STORKOWSKI

the visiel
conducting the Philadelphia Orchestra,

Puing indicatur to

help in

specially constructed galvanometer, car-
rying a very light shutter which in-
terupts a light beam, and projects it by
means of an optical system cn a 30 inch
glass screen, placed immediately before
Mr. Stokowski,

Light of three colors is projected on
the glass scale, the colors representing
sound of low, medium and high in-
tensity. This is in order that the con-
ductor may at a glance determine the
approximate position of the music in
the dvnamic range. Often times, the
approximate level of the orchestra is
all that the conductor wishes to know
throughout the somewhat extended
musical passages. This may be easily
determined by the colored light without
the conductor’s attention being dis-
tracted from his score, which is prefer-
able to obhserving the exact numerical
level on a calibrated scale.

During rehearsal prior to the broad-
cast, Mr. Stokowski and the control
engineer determine the peak levels of
each composition and set the gain con-
trol at a fixed point. With the visual
indicator placed in front of the con-
ductor, he is able to control the volume
of the orchestra according to the visual
color indication on the instrument and
it is not necessary for the engineer to
change the fixed level. This gives com-
plete control of the rendition to the
conductor, instead of entrusting it to
the engineer who may he a top-notch
technician, but is certainly not a musi-
cian or conductor,

RADIO’S NEW
POLICE WORK

OLICE radio has
been afforded
much publicity

during the past year. The agile “Radio

(Continued on page 747)
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ALL wWOO0D
TOWER

wOoQD
SECTION

MOST of us are familior with the half-wave aerial, de-
scribed in the November, 1931, issue of RADIO-CRAFT. Re-
cently, several improvements have been made in this type
of radiator. At | is shown the aerial tower of the broadcast
station in Breslau, Germany, The tower is wooden and the
aerial consists of o bronze cable suspended wvertically
through the center of the tower. As the cable is not 1}
wavelength in height, a bronze ring supported ot the top of
the mast provides o terminal capacity to raise the effective
wavelength. By limiting the vertical radiation by the use of
this construction, foding effects are said to be reduced con-
siderably. At 2 is shown an American half-wave aerial, ysed
at station WEBC at Superior, Wisconsin. By raising the
half-wave steel portion of the aerial on a section of wood
tower, the radiation of the station has been increased appre-
ciably. At 3 is a view of the apparatus with which Captain
C. B. Scully intends to broadcast from the bottom of
New York harbor, as soon as weather permits, At 4 is a Ger-
man goniometer or direction finder; at 5 is a landing beam
model which supplies a continucus signal when the plane is
on the beam and interrupted signals when it deviates; at & is
a remotely operated direction finder.

Photo courtesles: 1, Telefunken; 2, Broadcast News; 3, NBC; 4, 5, 6.
RKappelmayer.
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THE mailman for Little America is shown at 7. Messages from
friends ond relatives of the members of the Byrd Expedition are read
every two weeks from short-wave station W2XAF at Schenectady, N. Y.
Employing a directional aerial, the station is o real post office of the
air, as reliable contact is maintained at all times. At 9 are shown two
workers in an English radio laberatery instailing tiny radio receivers
in the hats of the London "Bobbies." The sets are said to have a
receiving range of over 100 miles. Scotland Yard has at last found
a practical use for those 5 gallon helmets. The photo at 9 shows a
Massachusetts engineer, Robert H. Packard with a model yacht which
he has equipped for radio control. A small receiver and a graup of
selector switches, relays and gears are mounted in the hull of the
boat. A smoll portable transmitter, operating at 80 meters controls
the boat. At 10 is shown a view of a "Cosmic Ray Hodoscope.” This
instrument consists of a large number of cylindrical counters stacked
in a two dimensional bank or screen. Each of the individual counters
in the bank is connected through one stage of amplification to a neon
glow lamp. The discharge of a counter initiated by an ionizing ray,
thus produces a flosh in the corresponding lomp and a motion picture
camera focussed on the neon tubes records the individual flashes. The
Hodoscope therefore accomplishes the same purpose as the Wilson
Cloud Chamber [RADIO-CRAFT, March 1934, p. 519) but it has the
advantage of being continuously sensitive. At 1| is shown one of the
Department of Commerce radio beacon stations which will keep all
fliers in constant touch with the position of the Macon during her
proposed tours, to prevent possible accidents.

Photo courtesles: 7. General Electrie; Press Photos; 9, DBosten Herald; 10, 11,
Dept. of Commerca,
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INTERNATI

REAL VERNIER ACTION

OW nmany times have you experi-

menters, especially if you are inter-
c~ted in short waves, wished that you
;ad a ol vernier dial?  One that would
give smooth action and an extremely
high ratio of motion.

An English designer. in a recent issue
c¢f AMATEUR WIRELERs magazine de-
~cribed a unit that should he the answer
10 all short-wave experimenters’ prayers.
It is made from parts taken from a
small clock, as shown in the three illus-
trations, Figs. 1, 2 and A.

By means of the two hands of the
clock. we are able to divide one revolu-
tion of the hour hand (12 hours) into
720 parts (minutes) and to read off any
one part with the greatest of casc.

By arranging the tuning condensers to
he rotated frem minimum to maximum
while the hour hand moves around the
dial from 12 o'clock to 12 o'clock (360
degrees), and reading off as for the time
in hours and minutes we have in effect,
vwith a 4 in. diameter dial. a scale length
«f no less than 12 ft. The 100 broadcast-
band station channels are, therefore, an
average of nearly 1% in. apart and come

2at about 7

7 minute intervals.

In the practical construction of the
dial, the controlling knob is connected
to a spindle in the center of the dial
and this spindle is geared, by means of
the usual 12-to-1 eclock wheels, to a
<leeve which fits around it and earries
the hour hand.

It is necessary for the hour hand to
miake a complete revolution while the
tuning device, which is usually a bank
¢« f condensers, moves from maximum to
minimunm., A 2101 gear is, therefore,

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

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

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

provided between the hour hand sleeve
and the condenser shaft coupling, so
that we have a 24-to-1 gearing between
this and the control knob.

The minute hand will, of course, move
with the center spindle and the knob,
but unfortunately there is a certain
amount of backlash, due to play between
tlie teeth of the gears. With the friction

ONAL RADIO REVIEW

drives usually employed this is avoided,
but there is always a risk of a slipping
taking place and since an indicating
hand is used on each gear, to avoid this
trouble a positive drive should be used
10 keep them in step.

The effect of backlash is noticed when
reversing the direction of tuning, the
center spindle revolves a small amount
Lefore the condenser shaft commences
to move,; consequeltly, if the mimite
hand were fixed directly to the spindle,
the readings when moving up would be
a little higher than when tuning down.
With good gears. the backlash will be
guite small.

In any case, the trouble is quite sim-
ple to overcome. Instead of fixing the
minute hand to the spindle it is counter-
balanced and loosely pivoted on the
Lour hand collar. A small forked piece,
shown in Fig. 2, is fixed to the spindle
and this moves the hand. so that on re-
versing the direction of rotation the
hand remains stationary while the spin-
dle rotates a small predetermined
amount to take up the backlash.

The dial itself is marked as an ordi-
nary clock face and can be illuminated
from the front or behind in the usual
way. In addition to the clock markings,
it can have wavelengths (or better still,
ilocyeles)y indicated at the point of the
hour hand and also, if desired, the sta-
tion call letters.

Owing to the 2-to-1 gear. the shaft of
the condenser rotates in the opposite di-
rection to the hands and the dial should
be connected to the appropriate end of
the condenser shaft.

In Fig. 1 is shown
the gears used in the dial.

the diagram of
The figures

A double-calibrated super vernier dial.
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Fig. A, left
The appearance of the new clock vernier dial,

Fig. 1, above
The numbers indicate the teeth in the gears.

Fig. 2, right
The assembly of the dial to the receiver.

RADIO-CRAFT
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Fig. B
The Power Puncher "B" battery economizer.

indicate the number of teeth on each of
the gears. OfF the gear wheels, A is se-
cured to the knob spindle carrying the
minute hand. Gears B and C are fixed
together and are free on the knob spin-
dle carrying the hour hand; 12 and F
are fixed together and act as intermedi-
ate pinions. The drive is via A, E. F.
I C to D.

The actual construction of the dial
can possibly be improved, by using a
drive knob below the dial, connected in
the usual way with a cord and pulley ovr
uther mechanical arrangement.

TUBE-LESS A.V.C.

HILE recent set designs in this
country have been toward more and
more tubes, as shown by the 14, 16 and
even 18 tube sets that have been adver-
tised, our nore conservative cousins in
Furope have been making attempts to
reduce the number of tubes to a mini-
mum, while still maintaining the latest
in design considerations.
This fact is brought out clearly in the
two deviees shown in Figs. B and C. The
first, at B, is called the “Power Puncher.”

Fig. C, above
A metal-oxide rectifier for A.V.C.
Fig. F, right
The Bifocal movable core tuning coil.

It combines a “B' current economizing
unit with a device for boosting the out-
put of a set, without increasing the num-
Ler of tubes.

In this unit, part of the AF. output
from the power tube is rectified by a
small metal-oxide rectifier and a portion
of the D.C. voltage so obtained is ap-
plied in series with a fixed bias to the
output tube. TInitially, the output tube
is over-biased, thus reducing the plate
current. The additional bias obtained
from the “power puncher” opposes the
fixed bias, thus reducing the bias volt-
age when a signal is applied, whiclt in
turn increases the plate current to its
normal vilue. This unit produces a ma-
terial saving in “B” batteries for port-
able and other battery operated sets.

The second and probably more inter-
esting unit is a tubeless AV.C. unit.
This device replaces the usual detector
plate bypass condenser in the set. In
the unit is a small metal rectifier which
converts the R.F. component of the de-
tector plate current into D.C., which is
fed buck through one of several possible
cireuwit arrangements to the grid cir-
cuits of the R.F. or L.F. tubes, thus pro-

Fig. D
A combined radio set stand and phonograph.

for JUNE,
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Fig. E

Nine prongs—count 'em. [t looks as though
European manutacturers have beat us to the
development of 8 and 9 prong tubes.

1934

ducing A.V.C. or delayed A.V.C. actions.
The amount of A.V.C. depends of course
on the amouut of amplitication preced-
ing the detector tube. In the delayed
control circuits, the delay voltage is ob-
tiined from the bias voltage of one of
the succeeding (A.F.) tubes in the set.

AUTOMATIC PHONOGRAPH
ATTACHMENT

N RECENT issues of WikkLess WogrLn

an interesting phono-adapter has ap-
peared. As shown in Fig. D, it consists
of a table which serves the double pur-
pose of containing the phonograph me-
chanism and supporting table-type sets,
a good many of which are being sold in
Furope,

An interesting feature of the unit is
the drawer opening arrangement which
permits the cabinet to be closed while
the record is being played. The device
is equipped with an automatic stop ar-
rangement which shuts off the motor
when the record is finished. An adapier
is provided to simplify connections to
the amplifier of the radio receiver.

(Continned on page T42)

WT XL

Fig. G
This coll covers 150-550 and 850-1.950 meters.

715



THE LATEST
RADIO EQUIPMENT

Dynamotor “B.'" No. 446

"Q. A. V. C." tuning Tube, (No. 447)
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(Ng. 449)

"*Radlo™ remote control.

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope.
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BATTERY ULTRA-MDGET
(No. 445)

IS wltra-midget T.RP. re-

ceiver measires only 9% x 63
X S i< deep,s The metal cabi-
net is finished in deep maroon and
wold, A magnetic repriditeer s
wsed, Rensitivity and volime are
ol

It operates on 6§ V., A" and
S0 V0BT e enrrent drain s
very low, The 1P band s fused,

The following tubes are used:
ole type T RV mmplitier: one
TV detector s and ene 3N ALK, am-
IMitier.

DYNAMOTOR "B (No. 446}

AN FRPECTALLY eompact "I
supply unit of the dynatnaetor
type developed  for use in oair-
Hines, wurtomahiles, bongts, s,
souml troeks, fuarm lighting plant
insiallmions and  hroadeast sta-
tions.  Fauippedt with Lall bear-
ing< that Jdo ot vegnive oiling,
these units will operate from 6,
12 or 32 Vo bl and deliver
from 100 10 300 V. 1,

The =tandard model illnstrated
opesintes from a 6V, storige bat-
tery oo delivers B0 oma. gt [N

Voo owith an A" dreain of only
2 AL This ecombined  geperajor
sl otor, commplete with tilter,

e res
ins, in

weighs only 10 s, Tt
only 8% X 5% X
Tength,

"Q. A. V. C." NEON TUN.-

ING TUBE (No. 447)

'\’ DESIGN, the new neon “tune-
visnal indicarion of posom HE|

colmmn of light  indicates
approaching
from the standavd 3 element fype
trode— e “squeleh™ electrole in
the jllnsteation,
charee envrent, vhe eathode djs-
chiarze i atlowed 1o rvise to the
free ioms trom the eatloule  js-
charge will impinge on the funreth

lite™ cneon-iilled tulw: for
rising

resonanee) Aiffers

i the addirion of a fourth elee-

I by inereasing the nonmal dis-

lIevel of the fourth elecorida, the

electrode amd canse a enrrent to

flow in any external et ean-
necting the foneth eleetrode i
he catluale, thouzh no external
differeee of  potemion e -

vided,  This enrrent flow in the
fourth element civenit jumps from
practicidly zero when the catlhude
glow ix just below the fourth elec-
trode, 1o a4 valie of abonl 20 1o
1ag nicroaiperes when 1he glow
jnst reaches  the level of 1he
fourtly eleetrode,

Thix new  tube permits com-
bined “visual tuning™ as previ-
ouslyr, and  “interstation nolse
ession’ (“Q, AL V. UMy in
roclisses that at present
incorporate A, V., O, The 1ube
has an overall length of 41 ins,

MAGNETO-DYNAMIC RE-
PRODUCER ({No. 448}

AGNETO-DYNAMIC
dueers
“loudspeakers™
ally  old;
however, have
thedr eflicieney,
The new unit has a highly ef-
ficient 1xpe of masnet core con-
struction shat vesnlts in greatly
inereased flux density s are weld-
fng assnres mechanieal strength,
amd retention of the magnetism,
A demed eenter shield, pliesd
in the apex of the cone, effeetively
prevents st and nagnetic par-
ticles from lodging in e air-gap,

repro-
(Permanent-magneg
»oare fumdament-
nt developmnents,
wreatly  improved

“RADIO" REMOTE CON-
TROL {No. 449)

Y MOUNTING the combined os-

cillator and first-detector of a
superheterodyne on the steering
colmin, the mannfactorers olimi-
niate the aeed for g mechanieal,
coil-spring-type  drive <haft  for
tmming the aotomotive radio pe-
ceiver,

The  tuner  illuastrated,
usesoqr tvpe GAT tube, powoersi
from the yemote receiver cliassis,
i< desizned to mateh into a chas-
si= having an IF. of 4346 ke,

which

16 MM. "TALKIES"
(No. 450)

ORTATLE sound-up-fllm equip-

ment bas been making  rapid
strides toward perfection, due to
the rapidly ineveasing demand for
erpuipment of this type,

Some of the improvements in
carporated jn the it shown are
as follows: 2 eaxe (1 for projee-
tor and 1 for amplitier anil re-
prmlicert portability @ total
weight, 55 Ibs: adjustable  Jepgs
for rilting projector; folding reel

arn o balkbearving  recl shinfis,
with adjnstalle tension  take-up
for large reels: biplane coneen-
trated-filament, 750 W, exciter

g s Mlower-type ventilating sys-
tem for Keeping exciter lamp coul ;
3 claws engage the film; double,
pre-focused exeiter lamp assembly
tfor  convenient CMErgeney  pe-
plitcements. The outpnt of the
tandard AT amplitier jx 7 W,
tmanufaciurer’s eoverage rating,
1300 persons,

"OXIDE" P.E. CELL [No. 451)

A DRY-DIS¢ photoelectrie eoll
which converts light energy
directly  into elertrieal CHerEy
without recourse to batreries op
tubes: the ontput  is  approsxi-
mately &omag in divect sunlicht.,

Fspecially suitable for use with
relays, Case measures 1 x 2%
ins. in dia.

SERVICE AIDS (No. 452)

Ffll"l: small bnt essential aids to

specdy servieing  are shown;
these are products of ane mani-
fiteturer,

Cement—fast-drving,  vibration-
prosf.  flexilide and  waterproot,
Especially ~uitable for comenting
new cones md spiders on dyngmie
reproducers,  cementing  ratgling
cones, looge tule bases and eon-
trol-grid cnps, for sealing adjust.
ments, it for fastening coils into
po=ition.

Selvent—for laosening and  re-
Meving old cement from  repro-
dneer comes apd =piders : to clean
wire-woumd volnme controls, con-
denser contaets, ote.: nlgo, this
Solvent is a suitable thinner for
the Cement,

Speaker Shims—a set of 16 shims,

color-coded  for the  «j s, 004
006, 008 and 012400, far
anickly  obtaining  correct align-

ment of dynanmic reprodivcer voice
«‘tni].\: aid  magnetie  reproadneer
aivezaps,

Insulating Cleth—a 5.000 V' test
cloth for shop use §n insnliting
dIsl preventing grounds en field

16 mm. “talkies."" (No. 450)

“'Oxide™ P.E. cell. {No. 451)

RADIO-CRAFT

Service aids. (No, 452)

Kindly give (number) in description under picture.
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1 tube all-wave kit set. (No. 456)

eoils, transformers, resistors, cons
densers, wires, ete.  Area of roll,
Sy s, i,

SENDING ANTENNA
(No. 453)

NEW suspension insulator as-
A sembly supporting %-in. al
nnrivmn % -wave  tnbes, for ef-
ficient tmatching into a horizontal
doublet  type  anteani, s illuse
trated. The junction of the %
warve section amwd the transposed
nutin (ransmission lines is shown
in insert.

3 V. "A" BATTERY (No. 454}

I3 V. A7 hattery illustrated
ix not merely a group of No. 6
tdoor bell™1 dry cells connected
in  series-purallel, for sapplying

the tilament power pequirements
of 2 V7 tubes. lnstead, i s
made up of two groups of 20,

“Itesize  dry
are con-

parallel-connected,
colls s the two groups
nected in series.

If the battery is operated at
a drain of, for instanee. 00-A
amd a variable resistor is used to
maintain the ontput at 2 vV, on

the filaments of the tubes, the
lattery  will last  approximately
400 hrs.. operating 3 hrs, per
day.

However, althongh the total ca-
pacity In ampere-honrs is depend-
ent upon the current consumption,
the battery, nevertheless, muy he
nsed suecesstully in circinits drawe
ing as lhlgh as 2 or 3 A,

This non-spillable  bhattery
weighs about 14 Ibs., aml meas-
ures 4 X 6 x 1112 ins long.

ALL-WAVE PORTABLE (455)

G T 110 V. A0, set in-

carpariating  the  following
fithes : GG oseillator: T8 st -de-
tector : T8 LF. amplifier: 77 sce-
oldl-detector ; 42 ontpane A and
S orectifier. "The reeeiver is ex-
tremely sensitive. and covers all
wavelengths between 153 amd 350
meters, in 4 steps. Phe dial is

color-coded  for each of the 4
ranges,
A tone control Qg provided

alze,  n manually-operated
trimmnter  for obtaining masximum
sen=itivity and selectivity. 'T'he
power outqmt is 3 W. o This port-
able, which welghs 12 s, meas-
tres only 8 x 12 x 6 ins. deep.

ILF,
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New dry cetl. (No. 457)

| TUBE ALL-WAVE KIT SET
{No. 458)

FEMTURE is the eolor-coding

of the terminats, which en-
ables the coustrucior to hoild the
set in o short time withent previ-
ois tochnical knowledge, or a wir-
ing ddiangram, sinee all he has to
do is conneet red to red, blick to
black. ete, The kit is very low
priced,

Complete kit inehndes a type 30
(2 V. tube, tube socket, R
choke, antenna  trimmer conpdens
wer, taning comdensed, 2 fixed ¢on-
densers.  potentivmeter, rheostag,
3o fixed resistors. an o earphone,
waood  base amd pedeseal, hookup
wire amd hardware, coil socket,
and two plig-din coils for the re-
ception of programs on (wo wave-
inds (T to 3530 metersy o addidi-
tional coils ave available for the
reninder of the range (70 to 10
meters).

NEW DRY CELL (No. 457)

MPROVEMENTS in 1.5 V. dry
cell design are ilustrated in the
figure, ns follows: t11 hottom il
sulating dises; 121 high-quality
carhbon clectpode (3 depolarizs

ing mix of high-quality  ingredi-
ofts manginese  dioxide,  gra-
phite,  ete.: 441 mas expans=ion

chamber ; {01 solder-seiled  top
joint ;6 aligning  filer  top
wiasher; (71 brass dowel; (K)
spring-hrass  wisher; (9) active
zine top i (100 insubting washer :
o1 pulpboard  washer: (12}
heavy-gange zine cup: (13 pulp-
Board  liner: (131 solder-sealed
hottom joint.

The  dome-shaped,
pitehed  top prevents  moeisture
from @itherinyg arl <hort-eireai-
ing the cell, permitting use in
dinng places,

slightly

A STROBOSCOPE
(No. 458)

A SINGLE-DIRC strolwscope is
now available for setting the
specd  of  phono, tirmtables o
cither 533-1/3 or I8 vopan., when
operating on 20, 50 or G0 eyele
power suapply,  An elecprie light
connocted 1o the same sonree of
power iltuminates the =trohoscope
dise (the respective spokes™ of
which appear stationary at syne
chironism),

Left, a short-wave sending antenna

system. (No. 453)

Above, a 3 V, “A" battery, utilizing
40 “B’'-size cells. (No, 454)
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(No. 458)

A stroboscope.

THE 12A7 TUBE (No. 459)

TS s an "ontlaw™ nbe, That

is, it has been marketed doeing
the moratorinm CGin effect for the
fust few months) against the pro-
duetion of new tnhe types  for a
time, at least.

The feature of this tabe is 1that
it incorporates in one euvelope an
A pentode and half-wave recti-

ticr.  The latier section of the
tube makes it convenient to e
sign vself-power”™  oquipment  in

which o pentode develops its own
D, high-voltage supply from an
AC dine supply, a8ec A De-
cinners AElecirie” 1e AU
[raf, Seq,” in this issuen

The 12AT 412 V. tilawment fer-
minal voligge: A or amplitier;
and, 7. the nnmbee of elements
within the enveloper has a small

T prong base.  Looking at the
tube prongs, amd reading  clock-

wise, the nents conect as fol-
fows : hegter, pentade plate, pen-
tonle grid No, 2, rvectifier cathode,
rectitier anode or plate. pentode
cathode grid Noo 3, heater: pen-
tode grid No. 1§48 a top cip can-
nection.,

There is a separate 6.3V,
heater for each nuit, the healers
ining connected in series intern-
ally : thus, the rated heater volg-
age is 1246 V. The enrrent con-
sumption is 050,

The characteristics of the 12A7
are as follows

Pentode Unit

I'late RILEN ol Plate =t

Volls Volts  Valts Mo, Ma.
135 | H sty

Amplification Factor ..., .. 16100

Plate Tmipedanae-
Mutual Conductane

102,00 olhuns

G777 micromhos

Rectifier Section
Max, roas, volts, per plate, (12
Aver, max. Dudo ontpat, mae, L 50

NEW RESISTORS (No. 440)

HREE new resistors have just

heen marketed by one manufie-
tnrer,  The units shown ol .\ and
Coare precision wire-wonnd tygee:
the ceramic core i grooved, with
adljiacent sections woraul in oppo-
site directions.  “The distribinted
capaeity i extremely low, These
resistors are mivde in values of 1
ohm to 1 mecohm, amdl an ac-
cturacy of plus or minus 1%, The
type shown at A is provided with
wire terminals: the unit shown at
¢ has beon converted to ferrale

type by the addition of separately
available ferrule terminals,
(Continued on page T42)

All-wave portable. (455) A 6
tube, 110 V, A.C. set weighing
only 12 Ibs.

A 12A7 tube,

(No. 459)

L
= oo
=

i & 5 < !

New resistors.

A tube puller,

A dry-disc detector.

Battery-type ballast.
This device eliminates rheostats,

(No. 460)

(No. 461)

(No. 462)

(No. 463)

ny



AMPLIFIED CHIMES
FOR

SCHOOLS-CHURCHES

Here is a new idea in P.A. installations which should prove
most lucrative to men in that field. Churches should be
interested in these chimes for replacing heavy, cumber-
some steeple bells. Schools can use them where an organ
installation is too expensive, or as an auxiliary to the

organ.

J. T. BERNSLEY

OST people conceive P A, equip-

ment as being emploved for the

sole purpose of amplifying and

projecting speechh and musie,
and as a matter of fact most installa-
tions have been made from this angle,
Generally, amplifier equipment is in-
stalled for ballylico purposes, or for pro-
jecting sound in a location where the
acoustics or area are against the possi-
bility of the average human voice heing
sufficient. Present installations of P.A.
equipment in churches and schools are
illustrative of the need for amplifier
equipment to overconie the aforemen-
tioned difficulties. Furthermore, it may
be conservatively stated that more than
§0 per cent of the churches and schools
are now equipped with P.A. equipment
for the purpose of extending the range
of the ministers’ or preachers’, or lectur-
ers’ voices so as to cover every nook or
recess of an auditorium, [low then, can
further sales be made along P.A. lines if

Fig. F
Internal view of chime control box.
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churches and schools are already
equipped? The answer lies in the sub-
jeet content of this article—the installa-
tion of chimes, which is an innovation
in this field, and which should readily
interest officials of the ecclesiastical and
educational divisions.

What church does not aspire to hav-
ing a carillon—but, how many churches
can afford the complete cost of such a
s¥stem besides the elaborate installation
cxpense that it includes? Not many, of
a certainty, or else we would find this
instrument more universally used.

And yet—to those who are not aware
of it—chimes will more than satisfac-
torily simulate the melodic notes ob-
tained from carillon bells. They are
considerably less expensive; the installa-
tion is much more simple; the flexibility
is greater, since a chime installation
can be moved or changed without any
great (difficulties involved; they can
carry further (projection of sound)
since this factor is only a question of
the size of the amplifying equipment
and horns, and last but by no mweans
least, they permit an acecompaninent of
either organ or choir, which is not even
reniotely possible with carillon bells.

Fig. G
Solencid plungers and chime supports.

RADIO-CRAFT

Fig. A

Four note chime outfit and keyboard.

Applications of the Chimes

Insofar as schools are concerned, the
application of chimes is not quite as
practical, but nevertheless, as an ad-
junet, it has interesting possibilities. Tt
may be used as a substitute for, or
auxiliary to an organ, providing the es-
sential number of notes (pipes) are ob-
tained. Or it can be employed as a
“time-announcing” syvstem for announc-
ing class sessions. A small chime SV 8-
tem, strategically located with a medi-
uni-sized amplifier and horn arrange-
ment, will be sufficient to cover the en-
tire school. It may even be used in
conjunction with the school elock (this
also applics to churches) to announce
tlie honr or half-hour, by one chime
combination; and quarter-hour, by an-
cther chime combination. Thus, with
the Iatter suggestion the prestige and
dignity of the school can be enhanced,
Ly substituting melodious tones or notes
for the noisy school bell or electric gong
which is more commonly employed.

One more suggestion, hefore proceed-
ing with description and construction
data, to the P.A. man. It is hoped that
he seriously digests and considers all of
these applications, because the sales and
installation of chimes will prove not
only luerative but will add a consider-
able amount of prestige to his reputa-
tion (which in turn will aid kim in se-
curing other installation jobs.) In the
old days we used to sce fand hear)
quite a number of steam calliopes,
mounted on trucks to ballyhoo circuses
or shows “come to town.” Many amuse-
ment parks still use this device for ad-
vertising special performances, or side

JUNE,
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Fig. 1, above. Schematic illustration of internal construction of chime box.
Standard Telechime outfits; more comprehensive ones are

Fig. B, right,
avallable.

shows, etc. While steam calliopes are
admittedly “loud,” their mechanism is
such that they are not only expensive
but also apt to give trouble. The pipe
reeds of most so-called “‘steam” calliopes
are not really actuated by steam but by
air which is fed from a tank (supplied
by a compressor, which, in turn is
driven by a separate gas engine). There
are many faults to be found with such
an arrangement. Amplified chimes can
be cmploved for the same purpose at
considerably less cost; and, greater vol-
ume being obtained, will provide just as
great “ballyhoo” attraction.

Construction of Chimes

Chimes are simply hollow pipes which
when properly struck will vibrate caus-
ing the air within and surrounding it to
vibrate, and thus produce a sound. The
number of vibrations, or the pitch of the
sound is contingent upon the physical
dimensions of the pipe, just as the note
from a violin string can be increased
or decreascd in pitch by decreasing or
increasing its length by placing the fin-

ger across it. If we have two various-
sized pipes we can get two notes—24
different pipes will produce 24 notes (3
octaves); or, by striking 2 or 3 pipes
simultaneously, we can produce various
tone combinations. An xylephone is a
striking illustration, for comparison
purposes, of how various lengths of
reeds (or pipes) will produce tones or,
in proper combinations, melody.
However, in this particular chime out-
fit the pipes instead of being operated
manually are operated electrically. Elee-
trically-operated solenoids which are
controlled by a keyboard, similar to the
piano type, strike the top of each pipe
tao cause the vibration necessary for
sound. The unit which contains these
solenoids (shown in Figs. F and (1) also
includes an induction-type motor which
has a commutator-like attachment for
obtaining note combinations in succes-
sion when only one key or button is
pressed. Thus, it is possible to obtain
a series of chime notes that are a re-
production of the Westminster chimes
if one certain button is pressed; or, by
(Continned on page T41)

ARRANGE -
MENT TO [T R rp———
OF 4 HORNS FIELD
FOR BELFRY EXCITER
INSTALLA- UNITS
Fig. H, left
Four trumpet-type harns

are recommended for bel-

fry installations. Small

installations reaquire fewer
horns.

"l "

Fig. £, right

Power amplifier (50 watts)
employed only in large in-
stallations.
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RECEPTACLE
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VOLTAGE AMPL

Fig. C
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CHIME COMBINATION

KEYBOARD PLUG

TO MICROPHONE

IFIER

Rear view of chimes and microphone.

Fig. D, below
Voltage amplifier and connections,
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RADIO-
EQUIPPED
POLICEMEN

Recent advances made in receiver design
and in short-wave transmission and recep-
tion promise to be a great boon to the
forces of Law and Order. A miniature
and highly efficient short-wave set is now
being employed for keeping patrolmen
"on foot'" in constant contact with head-
quarters.

720

= T is promising to note that every pa-

Courtesy, \Wide World Photos,
Fig, D

Radio-equipped policeman .

Oourtesy, R(\-Vietor o,, Inc,

trolling officer will, eventually, be

radio-equipped. By means of highly-

developed miniature receivers it is
now possible to keep even the policeman
“afoot” in constant eontact with head-
quarters, The forees of erime, when ar-
rayed against a combination such as
that depicted by the photographs on this
hage, seem destined to he whipped to a
standstitl. While, by this time, a radio-
equipped car that receives its instrue-
tions, via radio, from headquarters is
not new to our readers. radio receivers
for motoreyele police and for the police-
man “on beat” will be a revelation to
miny,

Imagine a riot, bank hold-up, or what-
will-you in erime, which is reported in
time to police headquarters, As soon as
the information is received it is im-
mediately conveyed to the radio division
of the police department where a dis-
patcher hroadcasts it (see Fig. A). lHis
broadeast will Dbe. in all probability
with the new set-up—, “Calling all of-
fieers, Section— tnumber depending upon
lucation of crime), go to Main and Tenth
streets, bank hold-up,” instead of the
more generally-used phrase, “Calling car
— (number),” that the all-wave or short-
wave sct owner is accustomed to hear.

Further, imagine police cars, motor-

Fig. C, above
Radio-equipped police car.

Fip. B, left
Receiver chassis of patrolman’s receiver,

RADIO-CRAFT for

Courtesy, Western Electric Co.. Ina

Fig. A

A N, Y. police message about to go on the air,

R. D. WASHBURNE s

crcle police, and patrolmen (who will ¢?
be radio-equipped) racing to the scene of
the erime, as per the broadcast instruc-
tions. With officers converging tfrom
every direction, what a slim possibility
the criminal has of escaping capture!

Due to the present development of
radie technigue allt the above now
sounds eminently reasonable, has every
indication of heing a successful method
¢f combating crime, and seems logically
simple,  Actually, while this arrange-
ment, is now assured of being practical,
the development of the receiver for the
policeman “on foot” was a bit more in-
volved.

It was essential that the design of the
sel incorporiate as few tubes as possible,
the mechanical dimensions be as small
as might be necessary, that provision be
made for signal pick-up (antenna)d, that
convenient housing be arranged for the
necessary batteries which must supply
“A” and "D current. and finally, that
tlhe efficicney be of as high an order as
required to obtain consistent and re-
liable reception. These were design fa .-
tors that had to be evolved, but in addi-
tion to the aforementioned, provision
had to he made for portability (extreme
lightness of weight, so that no physical
interference would be experienced by

(Continged on paye 760)

SPEAKER

Courtesy, Western Elecirie Co., Tne
Fig. E

Police motorcycte radio-equipped.
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UPLIFTING THE SERVICE

PROFESSION,

The servicing industry has been, and still is, in %%
There has been a pro-
nounced lack of cohesion, no tendency towards
co-operation, nor any degree of success in the -
settling of problems that retard the progress of “——

In this article the [l
author discusses some of the problems and pos-
sible solutions, in addition to supplying valuable

an unsettled state.

that branch of this industry.

test equipment data.

ITH radio as one of the large

industries in the United

States today and its great de-

velopment since 1920, the
“art” of radio repairing now becomes the
#reatest and most serious factor of the
industry,

Before going into our subject of radio
service shops, may the reader of this
article concentrate his thoughts and
draw a mental picture of the radio field
from a few facts notcd here.

It is conservatively estimated that
there are at the present time 60 million
radio listeners, Now let’s use this 60
mitlion as our base figure to give our
imagination a chance to work out a few
points regarding the art of radio servic-
ing.

| LINE VvOLTMETER ,

=
o [ @
l SW | II“\\& " sw "pADNEL N;?l
o ! RADIO TEST
P 't/ Q4| MIRANT
E-¥Y Y&
SW ) mecepT }
| | S A S L N
LamP

PLUGIN
RECEPTACLE

T ‘T‘"‘t TO PWR PACK ]
To A BaTv CHARGER
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1O PORTABLE BENCN < LIGHT
LINE W vOLY METER R O- |sov V..AC
SERIES OR MULTIPLE TEST LAMP
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(
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Fig. 1
Line test panel.
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F. E. COLT

More Than 12 Million Sets

If 60 million people listen in, I do not
believe it far out of line to say that one
out of every five is a set owner. If so,
we obtain a figure of 12 million for the
namber of radio set owners, (We all
know there are many more radio sels
than this but I am only using this as a
thought towards the importance of a
radio service shop.) Twelve million
radio-set owners may only mean to some
Service Mcn 12 million dial twisters but
to the trained Service Man it means,
in turn, 12 million sets to be serviced.

(If the reader of this article is also a
reader of radio publications, and reads
the editorials, he will probably recall an
cditorial in Ramo-Crarr by Mr. Hugo
CGernsback in which he gave a very in-
teresting account of how radio sets wear
out [refer to Ramo-Crarr editorial “Ag-
ing Radios.” December, 1933]. Tu the
serious minded radio man this editorial
is a wonderfully quick analysis of im-
bortaut things which will give trouble
and need servicing,)

Now with 12 million radio sets to re-
pair, let’s see what this means. Sup-

(Continwed on page 750)
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A ""SUPER"
BATTERY
PORTABLE

Here is a receiver that has been tested all
over the country and was found to out-per-
form some very expensive sets in localities
where reception was almost impossible.
While the set described is shown as a port-
able, the chassis can be readily adapted for
rural or farm use, inasmuch as the entire
receiver is operated from batterieis. All
pertinent constructional data are included.

A. M. WENGEL

Fig. A
Completed appearance of the ''super’ set.

URING a recent trip of the author to the East the edi-
torial staff of Rapto-CrarT magazine became inter-
ested in the set illustrated and described in this
article, and, after giving it a thorough checking up,

Cdecided that perhaps many of their readers would enjoy
building one like it for their own pleasure,

In the past it has been difficult. if not impossiblie, to buiklt
a practical portable radio set., but since the advent of screen-
grid tubes and the great advancement that has heen made in
the dry battery during the past two years, there is little
excuse for the lack of good portable sets on the market,

The degree of perfection attained in the home radio field
has taught us what to expect in radio and we are not satis-
fied with less in the sets we want to use outside the home.
This brings us to the point of “what is a practicable portable
radio?”

What This Set Will Do

The 6 tube battery portable set described wilt equal in per-
formance any home receiver—except in volume and tone
quality, due to the inefficiency of available speakers, {In
other words it will equal home radio sets in tone if attached
Lo a speaker of equal quality,) However, it will perform on
all stations with good volume and reasonably good tone on
its own midget speaker.

The only aerial ever used is the oune huilt in the cabinet,

Fig. B
Chassis layout. Note compactness of assembly.
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s0 it is completrly portable, and will play with good volume
even on difficult stations while it is being carried down the
street.

Salesmen have told the writer, “I could take it up to my
hotel room at night, and not have to sit in my car in the
street or garage to hear the basketball game, or ‘Amos and
Andy’’" The farmer has said, “I could take it to the barn
or field and hear the market reports while I am working.”
The business man says, ‘'l could transfer it from my office to
niy car. to my boat, to my lake cottage, to my hunting shack.”
And Mother says, “Yes, and to the hills or woods for picnics,
and at home the children could listen to their favorite pro-
grams in their rooms, and let the family enjoy a peaceful
dinner hour.” And so the comments run on and on.

The writer has tuned in distant stations while riding in
New York subways, in trains, in all-steel skyscrapers! With
the set directly under the antenna towers of powerful sta-
tions in New York and Cincinnati, distant stations have
teen tuned in within 40 kc. The set has been operated in
the deep woods of northernmost Wisconsin, in the iron and
copper country, stations as far distant as Chicago being
pulled in, in the day time. This the natives agreed no large
Lome set had ever equalled to their knowledge,

In summary, it is one that is small and light enough to be
readily carried about, playing as it goes, entirely self con-
tained, and equaling in sensitivity, selectivity, and consistent

Fig. C
Sub-chassis layout: the wiring scheme is simple.
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Fig. D
A, B, “*C” batteries in one block. Al-
though the “C” battery section of this unit
it not reauired for the ‘‘super” set, It o
available for other set designs.
(Courtesy, nume of manufacturer upon request.)

cperation the best home radio sets. In
addition there is one advantage which is
unquestionably characteristic of all bat-
tery operated sets; that is, less electrical
interference and noise. (This is an es-
pecially great advantage over auto radio
sets.)

The results ohtained in this set are
due to the use of a new circuit, for
which patent application has been made,.

Circuit Features

On the circuit diagram you will note
a ground on the 1st R.F. tube filament,
and also one on the detector tube fila-
ment. These grounds should be heavy
braided wire and grounded directly from
the positive filament on the tube socket
to the chassis. These grounds, as well
4= the filament chokes should not be
overlooked as they are very important.
The antenna lead from binding post to
the coil should be shielded and this
shielding grounded at both c¢nds.

There are six tubes in this set. Five
are of the 951 type, and the sixth, a 950.
The 951 is a tube exactly like the 32
except the glass envelope is the size of
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that used on a 57 or 58 tube. This saves

space. The 950 is a tube much like the P
33 except that it consumes about 8 ma. l @
“B” battery current, and 120 ma. “A” |
battery current. The 950 and 951 tubes

are manufactured only by one company; @
type 32 and 33 tubes may be substituted,

but the chassis would have to be en- i
larged, and shorter battery life would @
result. The total “B"” drain of the set is |

3 E.--E"'

vhRIABLE
commun_l

only 13 ma.

A certain battery company will shortly
have a combination “A’” and “B" battery
on the market which will connect the
entire unit to the set with one plug, and

. Fig. 4, below.
so designed that the "A” and “B” units

Fig. 3, above.

._,_J

Chassis layout.

Sensitivity curve of set.

will give equal life. In other words, the

“A” unit power will not be low while “Or | [
the '"B” is still high, or vice versa. These
batteries are extremely long lived, there- 10—
fore economical, and will make replace- o 08— —1
ment a simple matter. They are now <'>5 06—+t 1 —]
being made for larger sets, but until the € gal—1 1 i e
size to fit this set is in the hands of the v o | T : I'T T
dealers, the builder of this portable will 203 i | [ | I
get excellent results using 3 No. 5303 02 . I I
800 800 000 1200 1400

batteries and 4 No. 6 dry cells. The

(Continued on paye 749)
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A loop may be employed and good rasults obtained. A sensitivity curve Is shown above, upper right.
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ULTRA-PORTABLEP.A.SYSTEM

Some very compact portable amplifier systems are herein

described.

They include speaker, microphone, phono-

motor, and pick-up, in one case.

N THE early days of radio. the com-
plete receiver consisted of so many
separate pieces of equipment such as
table cabinet, batteries, eliminators
and speakers. As time progressed, an en-
tire radio receiver was completely uni-
fied into one compact item. which is as

Chief Engineer, Coast-to-Coast Radio Corp.

LEON LITTMANN*

it should be. The same story holds
true in the amplifier field—whereas it
was the general procedure to employ
similarly operated units, the demand
has heen to unify such P>, A, systems,

With the latter goal in mind. three
gsertes of 7' W.. 2A5; 12 W.. 2A3; and
13 W. 79 class I3 (6 V, storage battery
operated} amplifiers have been designed.

The carrving cases. when closed, mea-
CRveTaL o <& SO I LD
w |

Fig. B, left

A view of the ampli-
fier, mixing controls,
phono-turntable, pickup,
and all in one side of |‘urems
case,

Fig. 1

Schematic wiring dia-
gram of 7' watt am-
plifier, using 2AS tubes
in the output stage.

Fig. A
The ultra-portable ready for operation.

sure 15%,x141%.x131 ins. The follow-
ing equipment is included within the
same portable case: a complete input
mixer-tader control system, a phono-
graph motor, a standard sized dynamic
speaker and a double-button micro-
phone and desk stand. Room for 50 ft.
(Continwed on page 748)
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THE RELATIVE MERITS OF CLASS A, A PRIME
AND CLASS B AUDIO AMPLIFIER CIRCUITS

UCll has bheen written on this
M subject in the way of defini-
tions, circuit applications, and

articles extolling the advantages of
one given system over both of the oth-
ers. However, a frank discussion com-
paring the advantages and disadvan-
tages of all three systems has been
conspicuously absent. 1t is the purpose
of this article to point out these advan-

* Enginecr, Simplex Electric Co., Ine.
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Curve of tube In class A,
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tages and disadvantages, and to show
that each system has its proper place
in the field of amplification, and just
what that place is.

It will be necessary at first. to review
the fundamental basis of amplification
in general, Figure 1 shows two curves,
plotting grid voltage against plate cur-
rent. Such curves merely indicate what
plate eurrent a tube will draw when a
given grid voltage is applied to the grid.
The grid voltage may either take the

M. A. APSTEIN*

input voltage or. in actual operation, a
combination of these two, A perfectly
distortioniess amplifier would have as
its characteristic curve, a perfectly
straight line. This would mean that
the plate current wave form would he
an exact replica of the grid voltage
wave form; result: absolutely distor-
tionless amplification. This theorefical
curve is shown as the dotted line A—A.
tContinued on page 746)
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AN AUTOMATIC
PROGRAM
CENSOR

RADIO-CRAFT, in the March, 1934 issue,
was the first to announce a radic "robot"
that automatically silences superfluous ad-
vertising. While this invention may never
be put to use as an advertising “silencer,”
it may suggest some other equally practical

0O LONGER will it be necessary

to endure half an evening hear-

ing detailed advertisements on

tombstones, dog biscuits, soap or
“laughing water” in order to spend the
remaining half enjoying entertainment.
Geo. P. Adair, an electrical engineer. has
just invented a novel device that seems
almost human in its discriminatory
powers to regulate an incoming radio
program. It automatically cuts off the
garrulous announcer or advertiser who
sandwiches an ““ad” between every note
of music or tactlessly carries his adver-
tising speeches to the point of nausea.
This special receiver makes it possible
for the radio audience to take as much
or as little of advertising as

application.

S. R. WINTERS

of a baby bed. a wastepaper basket,
coffee and baking powder cans, pic and
cake pans and other discarded articles
assembled by the inventor. Mr. Adair
has built a number of these radio sets
which operate splendidly.

Broadly speaking the invention relates
to radio reception and particularly to
a special circuit arrangement for radio
broadcast receivers. Mr. Adair arrived
at his conclusions and subsequent inven-
tion by basing it on the fact that the
characteristics of the speaking voice
are different from those of vocal and
instrumental music. Except in very
unusual cases there are few definite
pauses in the latter, while in the speak-

ing voice there are numer-

individual radio equipment. In Ger-
many, for example, the postman collects
a radio tax at regular intervals that is
sct by the government.

And so that automatic “censor,” just
patented by its inventor George P.
Adair, is explained to us not as a means
to annihilate advertising, but rather as
a restraint to be used when necessary.
Or, as John B. Brady, attorney for Mr.
Adair, aptly put it, to eliminate adver-
tising would be to kill the goose that
lays the golden egg for broadcasters.

It is quite satisfying to our romantic
conception of the development of an in-
vention to know that the material used
principally in the construction consisted

they please, or to have an o————— - — - e Ous and quite definite pauses
uninterrupted musical pro- I‘Y' . ‘-;z,‘.'"‘—i' T . 5 'r;_?“— e between syllables and worls,
gram if they so desire. j .'4, Ls@]. @.; 1! IJ’. g 1] ™~ \é | and quite long pauses be-
Of course, like many other | Lz, {i 2 @;1‘3,'-:', QB T Tag s Y | % "\ - tween phrases and sentences.
inventions this one may PES e [ 78| iw | 9?"&4— ‘I [ Y -‘; g If the electric waves caused
never be put to wide prac- 4 ! e s t{ :F{“r‘ T |1 UL "‘v;:; ], by speech are rectified, the
tical use. In the first place, s 5] P = ¥ - 20 f; % r—b current resulting is of a pul-
the people of the United Ve : ':‘* tf:.‘_“g—%“- | > 1.&], sating nature. while in the
States are well aware that TR (O = —F —— % puecesl| nd N7 case of music it is a direet
the advertiser is the one ';“® T T R A + . { I current that varies little in
who pays for the notwith- | | e lAs [ s = - I~ amplitude.
standing immeasurable [« + [Tt oy pf e Lg% il | The receiving apparatus
pleasure afforded them by J i"!',- praell St g e, RE ﬂ,": serves in various ways, A
radio. Far more fortunate \ | |i - ] e F ] el | circuit arrangement may be
are Americans than the i (e T L e e, | fixed so that silence replaces
people of LEuropean coun- @ ] — —J the extended advertising

tries where tax is levied on

(Continued on pirye 744)

Fig. 2. Automatic Lie EL[lEs
switching arrangement SETI" INSET L
from receiver to phono- [ WL = =TE™

graph when lengthy
taiks begin.

for JUNE, 1

RADIO-CRAFT

o » 1 - e T [ 1
e Qe !‘r»&.“f “ -":A n & g i e H
e R [ @I PPN e - == |
—— . : f;’ . B A .= '
£ -3 g: o iR ¥ S S B et = el

> T3 AR R RS i N
= o L i = s
ST 1 & |

Tl |38 = [-'- 5

) P Sl ] g

- — & = i

Tl . v,

h J U b Fig. 3. A method
| Fig. 1, above. ; 9 | & aQ*' , of censoring ad-
4 Clrcult diagram illustrating arrangement [: 8 X HixiD £ vertising by auto-

of a radio receiving set embodying a rAe (= matically switch-
means of discriminating between music 2 (] {1 ing on another
and blatant advertising. See text for = (@l 1] T
completa explanation. I’L '“J o -§w—~: -
iy o el
934 7%



A BEGINNERS' “ALL-ELECTRIC”

Fig. A. This set is simple in both appearance and construction,

1 TUBE SET

It has heretofore been considered impossible
to construct a | tube receiver that would
operate from A.C. power supply, unless
complicated design was involved. The re-
ceiver described was designed around a
new tube that has just been released, the
12A7. It incorporates a power pentode
and half-wave rectifier in one glass enve-
lope. The receiver will operate on either
A.C. or D.C., and its construction is so sim-
ple that even the beginner should have no
difficulty in building it. The reception that
is possible with this set will more than gratify
the constructor.

F. R. HARRIS

REALLY *“1 tube” set, which would operate from
the regular power lines—110 V., A.C. or D.C.—has
long been the dreamn of experimenters but it has
never, to date, been accomiplished. There have, of

ecurse, been sets which were, technically, of the 1 tube va-
riety, and which obtained their power from copper-oxide rec-
tifier stacks (“A 1 Tube, Portable, Universal-Current Set,”
Kamio-Crart, January, 1933, pg. 400) and similar expedients
but the complication and expense of these methods greatly
averbalanced the advantages gained through the elimination
of the separate rectifier tube. However there has just re.
cvently been introduced a new tube, known as the type 12A7,
which combines a power output pentode and a half-wave rec-
tifier in the sanie gluss envelope and—beliold— we have our
1 tube electric set! The completed set is shown in Figs. A
and B. The schematic circuit is Fig. 1.

The 12A7 Tube

The tube is the heart of this cirenit—withcut it, in fact,
the circuit would be imipossible. Its characteristics are given

R4 25000 25%?." C4, 0.1-MF DET.&
OrmMsg o 7 POWER. INSULATED
h Rl RECTIFIER FROM CHASSIS
= AMEGS { 12A7 REC S~

f oo |
™0 5\ & ;
3]

ANT
- '__l
) 3/
Q‘ND =70 350%».4: 5
% ssomme | [ [ T
Vet '% * CHASSIS GROUND

= e
(EXTERNAL GROUNO
THROUGH COND, x.) HEATERS RS, 3500MMS, 50W

PENTODE __ 5, %/ \ 4
CONTROL - ]
sl &t oa0 cae
RECTIFIER ™y,
PLATE 2 “‘0\._/ v SW.
&~ h)

aecTiFiEr_A |@ ‘2 PENTDDE PLATE C ov
CATHODE PENTODE SCREEN-GRID = AC-DC
~ BOTTOM VIEwW OF TUBE BASE —

(5w & R4 ARE GANGED)

Flg. 1
Schematic wiring diagram of “all-electric,” 1 tube set.
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elsewhere In this issue. The glass envelope, of the standard
size known as ST12, s the same size and shape as that used
for type 58 and 77 tubes and others; it contains a pentode
section practically identical with the type 38 tube, and a
half-wave rectifier element. Each has its own cathode and
its own separate base pins. The base is of the small 7 pin
type and the control-grid of the pentode is connected to the
tube cap. Base connections for the tube are given in Fig. 1.

This tube has been used commercially in a pocket sized
sct recently brought cut by a large manufacturer and should
be generaily available for replacement purposes by this time.

Constructlion

As will be seen from the photograph, the set {s laid out on
an aluminum chassis identical to those deseribed some time
ago in this department. The complete layout for the two
pieces is given in Figs, 2 and 3. If other than the specitied
parts are used the layout will, of course, have to be changed
accordingly.

Because aluminum is a metal many beginners are afrald
to employ it in radio construction, being under the impres-
sion that it must be difficult to work with. It is, of course,

(Continued on puage 759)

Fig. B

Layout and wirlng—underside of chassis.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING

NOTES

FADA FLASH-O-GRAPH

N the past few months we have nad
considerable trouble in Fada model 48

sets with the flash-o-grapll indicator
tube. The tube would only light on very
strong signals. We checked and re-

checked the circuit and could find noth-
ing wrong.

Shunting the 1 mf. condenser from
the one side of the flash-o-graph, as
shown in Fig. 1, permitted the control
to be turned to the end, and the flash-o-
graph would then work on atl signals,
even the very weak ones, without inter-
fering with the operation of the set.

HaroLp S. JoNES

KOLSTER MODELS 20, 23, 25

NE common trouble in the above
model is circuit oscillation.

These receivers have no adjustable
neutralizing condensers und sometimes
to do away with oscillation becomes
quite a problem, especially after the
set has been tampered with.

Reversing the antenna coil will some-
times affect a cure. Bending the corners
of the small 75 mmf. condensers that
shunt the grid suppressor sometimes is
helpful. Another method is to increase
the resistance value of the grid sup-
pressors.

But all of the above may tend to stop
oscillation by reducing the sensitivity of
the receiver itself. If you are sure the
other methods are unsatisfactory, try
adding a 50,000 ohim resistor, R, in Fig.
2, in the control-grid circuit of the second
R.F. tube, placing the resistor betv.een
control-grid suppressor and secondary,
and chassis.

This method will stop circuit oscilla-
tion without reducing the sensitivity or
affecting the R.F. tuning.

Russerl. R. BriTton

A DAY'S WORK IN A SMALL TOWN
GREAT deal has been written con-
cerning the possibilities in the

medium-size town but to date I have

read very little about the Service Man

in towns having from 2,000 to 5,000

poputlation. It might be a good idea for

me to relate how I figured this town
before I set up a shop.

The town has a population of 2.500
but it has a drawing capacity of around
10,000 and this is the most important
item to consider. 1 divide the 10,000 by
6 (which constitutes the average
family) and then, as there is supposed
to be a radic receiver for every other

RADIO-CRAFT for
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family, [ divided the result hy 2 which
gives about 830 radio sets for the 10,000
population. Figuring that service on
the average radio instrument will
amount to about $2.00 per year, we find
that a year's business should be about
$1,750 or approximately $150 per month.
I believe that we can concede the fact
that this is a very conservative esti-
mate; it has proven conservative in my
case.

To show what an average day's work
is for me I have picked out the follow-
ing as the routine of an average day.
Now for the first repair call

ATWATER KENT 37

THE lady of the house said that the

volume control did not control the
volume and I found this to be the case;
also that the speaker rattled and a few
tubes were needed. [ brought it to the
shop and removed the volume control,
and after tightening it up and putting
on some Nujol I replaced it—but still
no control of the volume. Upon testing
the volume control resistor, R, in Fig.
3A, I found that it did not have the
correct resistance. Now I was in a hole
(I never do carry an A.K. part for
more reasons than one). I next discon-
nected the wires from this volume con-
trol and connected them to an external
5,000 ohm potentiometer. Ah! it worked
—speaker trouble gone, too. The next
thing was to get the potentiometer to
fit inside the volume control housing. I
took a #-in. drill and re-drilled the
housing for the new potentiometer.
After sawing off the shaft to fit I put
on a knob, returned the set to the lady
and received $6.30.

WHAT T;IS DEPARTMENT
IS FOR

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

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

CONTROL

T
n
AAAAAAM

Fig. 1
Improving flash-o-graph operation,

The 1. mf.

condenser in shunt to the 35,000 ohm resistor

solved a problem.
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SUPPRESSOR
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Fig. 2
Circuit oscillation in Kolster sets.

An old

stunt (the use of R), but an effective one in

(Continued on page 754) some sets,
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A day’s service work in a small town included the repair of an A.K. 37 volume control, as showa
at A: a call in connection with the continuously full-volume operation of a Brunswick 17, B:
and power pack trouble in a Majestic 210, C.
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SHORT-

IN RADIO

/
_/,/:\

HORSESHOE MAGNET
TAKEN FROM
MAGNETIC CONE

SPEAKER

The horseshoe

magnets of
speiakers make admirable
chemical stands, ete.

old cone
bases for
To drill the mag-

net it will first be necessary to anneal it
by heating red hot and cooling slowly.

POWER TRANSFORMER
LAMINATION

Laminations of old AF. and power
transformers usually have a punch-press
burr that enahles them to be used as
excellent paint and wood serapers.

APPLY GLUE
TO RADIO DRUM

CUTS

USES FOR OLD
RADIO PARTS

For the suggestions contained
on this page we are indebeted to
Mr. Jaseph Lecb,

Come on, Old Timers, let us
have your “uses,” for publication
ot space rates.

The drum dial taken from an old radio set makes an excellent sanding wheel or
disc. Merely glue sandpaper of the desired grade along either the edge or flat side
of the drum, and drive it with the “shop motor,”

%

’
<
* 4

RICKLE CHARGER

-

Trickle chargers now belong chiefly in museums. but. if you still have one that
the junk man refused to fake away. hold on to it. You nuy want to use the trans-
former for operating toy trains for the voungsters, miniature lights for a party,
or to replace a bell-ringing transfornier gone havwire.

& A ND WH
. - I GRIND WHEEL
ax. B= S SWITCH LOCK
T G HlfgvéNo WASHERS
COCN‘DSEENSER RANGES oS o NAIL DRIVEN
— K<~ INTO HANDLE
AND BENT AT
% METER RIGHT-ANGLE
! 1 “\_ WOODEN
BINDING POSTS f HANDLE
I

The bakelite tuning condenser case
from one of the now venerable “open
face” breadboard model A. K. sets will
mike a handy meter mounting.

To dress down a grind wheel whose
edge has hecome grooved or uneven,

Horn-tvpe speaker units which are no longer being used for their originally-

intended purpose will function admirably as batteryv-legs telephones.
necessury 1o connect fwo of the speukers in i sinmiple series eircuit.
bhone” will work well over a distance of severul hundred feet.

732

string a dozen or two heavy “shalke-
proof” lock washers loosely on a nail,
driven into a wood handle and then hent
over. Used as shown, the job will be fin-
ished in a few minutes.

It is only
The “tele-

RADIO-CRAFT for JUNE, 1934



EMERGENCY TUNGAR "A"
Clarence A. Ruppel

N EMERGENCY *“A” supply may be

obtained for the battery set using a
Tungar tube, which has burned out, by
using the scheme shown in Fig. 1. A
Ford unit is ideal as the spark coil. As
you are using raw line voltage on one
side of the battery, disconnect the bat-
tery from the radio set. After starting
the vibrator-type spark coil going, using
the battery (or a suitable toy or good
Lell-ringing transformer) to excite the
primary, the lamps in the bank will be-
gin to flicker and create an arc; then,
suddenty, the lamps will go Dbright,
which indicates that you can now dis-
connect tlie spark coil and regulate the
charging rate (the number of lamps in
the bank) to suit. (If an ammeter is
connected into the circuit at X, be sure
to short it when “striking”—starting—
the arc.)

This little trick has saved me incon-
venient trips to town, and enabled me
to give service to the customer, in sev-
eral emergencies; also, it has brought
nie many more new customers.

EXTRUDED WASHERS
Ernest du B. Lukis
RADIO set builders and experimenters
often are handicapped by lack of ex-
truded washers for mounting panel-con-
trol units. Make them, then, as per
Fig. 2,

By saving bakelite tooth paste screw
caps and others of various sizes one nmay
accumulate quite an assortment of very
servicable extruded washers simply by
drilling through the top of the cap, and
reaming out to size.

SELECTING TELEVISION TUBES
A. J. Feingold

I.\I ANY television receiver the usual
method of changing from speaker to
peon lamp is as shown at A in Fig. 3.
{owever, some television experimenters
may desire to change quickly from neon
Iamp or speaker to crater lamp.

This is easily accomplished by means
of an old Philco “B” eliminator switch,
connected as shown in Fig. 3B.

This type switch has 8 contact points
(4 on each side). On one side of the
switch short each pair of terminals; this
will result in 2 contact points on one

side of the switch and 4 on the other.
The switch has now become a D.P.D.T.
snap switch.

(The output coupling for the crater
lamp employs the arrangement reconn
mended by Mr. Clyde Fitch, in the May,
1932, issue of Ramo-CRAFT.)

METER NEEDLE REPAIR
Bill Evans

T ONE time or other we are bound

to damage a meter, what with ail of
our carefulness being cast aside to save
time. High factory repair charges and
inconveninece will be overcome by using
the simple remedy shown in Fig. 4.

Althongh the needle may be over-
lapped, as shown in the top portion of
the view, it may be undesirable to
shorten the needle to the extent which
this systeni may require,

The method of using a '‘splint,” as
shown in the lower detail, will retain
the original length of the needle but
will add extra weight, and on very sen-
sitive meters this weight must be coun-
ter-balanced.

In doing this, niount the meter in an
upright position, cut a piece of metal
the same size as used in the splice, and
wrap it around the counter-balance end
of the shaft, sticking it in place with
enamel.

EMERGENCY VOLUME CONTROL
REPAIR
W. T. Clayton

LTHOUGH especially adaptable to

the Radiola 48, the repair suggested
in Fig. 5 may he applied to many other
niakes and models of radio sets having
similar connections of the volume con-
trol with the same resistance value for
each section.

MODERNIZING A PAM 16-A

AMPLIFIER
Ansel A. Searles

E HAVE a type PAM 16-A audio
amplifier which employs a type 27
tube as first A F,, two type 10 power am-
plifiers connected in push-pull for the
secolil A.F. stage, and a type 81 recti-
fier; the complete circuit is shown in
Fig. 6. During a burst of cnthusiasm
during the past winter, the 10's were
(Continuecd on puge 763)

NOTICE:

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

RAD|O-CRAFT will pay, upan pub-
lication, space rates for ingenious
expedients in radio—and its allied
fields.

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

-A- soo_"r SwW. NEON TuBE
" aw /
SPEAKER.
AF -
CHOKE + 1O CHASSIS
+300V:
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Fig. 3
Selecting the television neon tube.
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—=._IF DESIRED TQP maY BE
FLAT , SOME ARE
SEmMI-ROUNDED.

__._ DRILL THROUGH TOP
-="""" QR CAP AND REAM TO
SIZE IF NECESSARY.

FILE DOWN TQ DESIRED
THICKNESS OR D A LITTLE
LESS THAN TWICKNESS
OF MOUNTING PANEL,

Flg. 4
Repalring that broken meter needle.

Fig. 1, teft
An emergency A supply clreutt.

Fig. 2, above
Make your own extruded washers.
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For a temporary repalr, rewire as shown above.
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11 TUBE SUPER
BROADCAST RECEIVER

A modern superheterodyne broadcast re-
ceiver, that incorporates such features as
noise suppression stage, push-pull ampli- |

cation, hi-mu tubes, etc.

Conrtesy Radelek Company

HIS RECEIVER embodies all of
the latest principles of modern
broadeast engineering, such as auto-

. . o
matic volume control, jnter-carrier

noise suppression, a pliase reverser sys-
tem (to obtain push-pull AF. with re-
sistance coupling), and incorporates lat-
est tubes recently announced. Its char-
acteristics are far supcerior to those
found in factory-built sets selling at sev-
eral times its cost. The greatest care
has been used in selecting parts of the
highest possible quality and its careful
construction will reward the builder
with the highest sensitivity and selee-
tivity and best fidelity that is at present
possible to obtain at any reasonable cost.

Its construction has been simplified to
the greatest degree possible, very com-
plete instructions and blue-prints are ob-
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Upper right, Fig. A View of chassis layout and speaker.

Above, Fig. 1 Schematic wiring diagram of 11 tube super.

A 3 TUBE A.C-D.C. ALL-WAYVE

PORTABLE

HERMAN COSMAN*

You can take this portable with you on your vacation and
receive all short-wave bands in addition to broadcasting.
It will work on any 110 volt power supply.

HE necd for a partable receiver is
generally felt by those who leave
for parts unknown for their vaca-
tion. The uncertainty that exists
iin regards to the type of power supply
that will be available when the vaca-
tiober reaches his destination, is pos-

Chivf Enerineer, Trv-Mo Ralio Corp.

sibly the motivating force for not includ-
ing a radio set along with the rest of
his paraphernalia. Of course, a battery-
operated portable receiver could he used,
hut as a rule this type of receiver., with
a4 few exceptions, is excecdingly heavy
ard cumbersome due to the additional
weight and space that is caused by the

R.EC)

use of “A” and “B” batteries. ‘Then
L1-ME 43 AR
r’e
Fig. 1
The schematic wiring dia-
aram of the 'All-Wave
Portable,’ Plug-in type

coils are employed for se-

(20 waTTS) T

4 = CHASSIS CONNECTION

YELLOW COMMON

tecting various wave bands,

LTI e S Ty
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Fig. A
A leatherette case “"houses”™ the set.

again, the continual expense of replac-
ing batteries is a factor that few over-
look, Only in cases of rural districts or
farmhouses where no power supply is
available (or where 22 V. gas-driven
generator sets are employed) is consid-
ceration ever given to the battery type of
receiver.

In designing this set. consideration
was given to that large number of short-
wave enthusiasts, and so the circuit
adopted has flexible features to permit
the use of plug-in coils so that reception
fiom 530 to 15 meters may be obtained.
A llartley type of oscillating receiving
circuit is employed, thus permitting the
aitainment of regeneration over the en-
tire wavelength range of the receiver.
The sensitivity of the receiver is also
increased considerably on broadcast, be-
cause of this feature, since in tuning
tor a station the cireuit can be brought
into a state of oscillation and the sta-

(Continucd on page 743)
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THE “‘UNI-SHIELDED"
SHORT-WAVE THREE

This receiver was designed to bring in those "hard to get"
foreign short-wave stations. It employs only three tubes,
is operated from batteries, and will receive a great many
stations with loudspeaker volume.

HILE the “Uni-Shielded Short-Wave Three” has SEHSR ARG L AL LD
been designed especially for the short-wave novice, o X .
it is really capable of satisfying the most dis- L R L P U AT R L A TS

criminating short-wave fan. Its outstanding fea.-
tures are high R.F. sensitivity, simplified circuit and me-
chanical design, smooth regeneration control, ease of tuning,
use of low-current drain 2 volt tubes, specially designed
short-wave coils, antenna tuning centrol, alkpentode opera-
tion, unusually thorough bypassing, newly developed self-
shielded chassis design of high efficiency, and, last but not
least low cost. These and other features will be explained in
detail in the latter part of this article.

The circuit consists of a stage of R.F., using a type 34
pentode V1, a regenerative detector using a 32 screen-grid
V2, and a single A.F. stage using a 33 pentode power output
tube V3. Since these three tubes are all 2.volt filament
types, the “A” supply of this receiver may be two ordinary

}+"|35v ’,'B-' £ C13s5v 5333250 -
£

8d?
bell-ringing type 1% volt dry cells, an air ccll “A” battery. . CHASSIS
or one cell of a 6 volt storage battery, or any standard storage 3 CONNECTON— | — | = |~ |zo— s BATTERY
(Continued on puge 758) T GND [externat)

A SHORT-WAVE BOOSTER

This short-wave pre-selector and booster is self-contained
and self-powered. It incorporates two stages of tuned
radio frequency amplification, for operation in conjunc-
tion with any short- or all-wave receiver. It is cleverly
constructed, employing completely shielded coils that slide,
like drawers, into a compartment in the set.

Courtesy, Postal Radio Co.

HIS unit was designed to increase furnishes all the necessary “B’ voltage,

the sensitivity and selectivity of and the high capacity filter electrolytic

short-wave receivers that were de- condensers are used to insure hum-free

ficient in these qualities. It em- reception. This hooster unit will
ploys two stages of high gain I.F. ampli- operate from 110 V., either A.C. or
fication, with type 78 tubes having a mu D.C.

of approximately 1,500. A 25Z5 rectifier tContinued on payge 758)
_' £ GND _'_ i} — —
. T fa T =l sw2 | 2525
Fig. A, left S e~ LA\ -
This wunit will increase & r—f I- 4 igl 00
the signal strength of MO 178, o1 e T e M U
short-wave receivers, o ME I (T ""';"f, iy ["'-I-'- :'-"D"r'
| o, I l' r"‘]’ ;: I o < T ’S‘ET
. ) NI (¥a/ |18 Irai Zi e |#ono
Fig. 1, right = | . P*I | ; J'_- e |
Schematic wiring diagram L o [N +.'r,_ 2 LN J | P ME
of Booster, - oo | L p— - L -ﬁ_ Sl .
| — — - N — 2900
| opr—en P I R
O . 12,000 L —_L -?L Z & ‘1\.i
0FIMS v 0¥ aC-DC
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RADIO-CRAFT’S
INFORMATION BUREAU

“A 'PERFECTED' 2 TUBE ALL-
WAVE SET"

(2G1)  Mr. Frank «. Kohl, Cincinnati,
Qhino,
VQU O page 525 of the Marel, 140534,

Remo-Crarr, there i a dingram of a ghort-
witve set uxing the 2 V] type 30 tubes,

You give a list of parts bur o not refer
to the capacities of the fixed condensers or
the resistors designated on the diagram as

G2 1Y, etes How can yon tell which 1s
which ?
Radio editors often  take too much for

ganted 3 they know all parts bt the amatear
does not,  Pve wired many a eadio set and
somctines ludd to refer to service mauuals,
In the old days most circuwits were marked

av follows:

C1—.00025 fixed condenser

C2-— 05 condenser

R1—30000 ohm potentiometer

and so on until &Il the parts were named, It
eonfuses the builder when the pares used are
wentioned in the reading matter,

I know the symbols designating the com-
penents employed in radie. Wonld yon please
supply me with o list of parts as markel In
the diagram?  Fd like to make this shorg-
and all-wave =et,

A Below we are supplying a list of the
parts for the set that you are interesb«l in
hailding. I yon will refer to the sehematic
cirenit in the Mareh, 1034, Rapio-Cualr, page
5 you will tind the part identitication let-
ters that correspomcl to those in the list.

List of Parts

Cne Hammarlund  variable condenser, 140
mnf., CL;
One AF. transformer, S to 1 ratlo, T
tne tuning dial;
Une Centralalr potentjometer, Jo000 ohms,
R
One 4 wire Lattery cable;
-ME
\30 -0l g 0 Tl
lh ¥
ouT-
put
;

e

‘B-A- BV A4

(lne rheonstat, 10 to 30 ohms, R :
Three Na-Ald UX type wafir sockets;
Two type B0 fubes, V1 oand V2

(e AcrovoX bypass condenser, 20-mf,, 200
V..o Uhs

(e twin phone tip juck, for phones ;

One Tlammarlond  grinnper  candenser, 1o

mmf,, {2

One Lynel resistor, 5 megs., 108

Two molded mica condensers, 100 mmf,, 3
and 4

One Ilarvison metal panel T, x 7 in

tme larrison metal subpanel, 71z x
ins, deep;

Two knobs;

IFonr plug-in coils, L1 and L2

Mixcellancons hardware, wire, ete.

3

. high
X 2,

CONDENSER "MIKE" HEAD
AMPLIFIER

(2621 Mr, Fred Cosmann, Lakeland, Fla.
) I have just acquired from i mail
order house o comdenser microphone  which

1 puirchised to replice the carbon mike I have
been nging with my  pertable 1'.\, system,
The quality eof the carbon mike is not yery
good and lately it has been getting worse,

However, when 1 conneet the condenser
microplione in phlice of the carbon unit, 1
cannot pick ap any sound. or if sonmnds are
picked up, they are so weak that they appear
a4 whispers from the speaker,

I the injeroplione defective or is it incor-
rectly used?  Can a condenser microphone be
conuected in pliee of a carbon amit withone
nny other changes?

() The tronble in yonr .3V, system with
the condenser mike is in the way with which
you are using the lattev.  In the tirst plaee,
while the frequeney response of the cotdenser
mike is far superior to that of well designed
carbon microphones,  the condenser type of
mike gives very much less output than the

TC ROTOR
ON
DISTRIBUTOR

DISTRIBUTOR
BREAKER
POINTS

BATTERQY

= IGNITION
coiL

Fig. Q.262, left
The circuit of a typical “head amplifier.”

Fig. Q.263, above
Another auto radio noise suppression scheme.

e
100
s =T 3 _owwms
hall (NS -
-1-MF [BES(EL[ ' ans‘is
Ll —
| [4 20,000 ors 7 1

N 2000  vOLwet comaoL
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)5 HOT W CIRCUIT)

1F »485Ke
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Flg. Q.264
The circuit of the Natlonal FB-7 short-wave receiver for bandspreading and continuous band work.
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SPECIAL NOTICE

Thaose questions which are found to
represent the greatest general interest wil
be publisherl here, to the extent that
space permits. (At least 5 weeks must
clapse between the receipt of a question
and the appearance of its answer here,)
Mark such inquiries, *For Publcation.”

Replies, magazines, etc., cannot be sent
C.0.D. Back issurs of RADIO-CRAFT
prior to December, 1932, are available at
Shc per copy; except the following is-
sues: 7/°29, 2, 3, 4, 6, 9 and 11/'30;
5, 8 and 9/'31; aml 10/°22, which are
out of print.  Succeeding issues are still
availuble at the regular price of 25¢ per
copy.

Inquiries to he answered by mail MUST
be accompanied by 25¢ (stamps) for each
sepirate question: answery are subject to
subsequent  publication if considered  of
exceptional interest.

We cannot furnish
considerations,

Furnish sufficient information (in refer-
enee to magazine articles, be sure to men-
tion issue, page, title, author and figure
mumbers), aml draw a cardful diagram
(on separate paper) when needed to ex-
plain your meaning: use only obe sile of
the puper,  List each question. Be SURE
to gign your pame AND address,

Enclose only a STAMPED and selfad-
dressed envelope for names and addressis
of manufaeturers; of, in councetion with
correspotidenge (.ull('(.-rnlm.' corrections to
articles; as this information is gratis,

Individual design

carbon type, and for thix reason the eon-
denser t¥pe cannot be conpected Jdirectly to a
' A, amplifier which has been used with a
carbon unit.

The condenser mike is a high innwdance
unit, aml even If the ontput was sufficient,
it could pot be connected to the terminals
provided for the carhon mike which is a very
low impedance unit (abeint 40 to 1040 ohms).
The condenser mike is better suited to con-
nection  direetly to the grid circuit of a
viacuum  tabe, without a  step-down  (rans-
former. However, in order ta obtain satis-
factory scrvice from a condenzer mike, it
pmst be “eharged™ with a high porential and
Is normally conpected to an amplitier in the
wanner shown in Fig, @ . Here, the con-
denser mike §s connectod across the 180 V.
"I osupply in series with the two resistors,
and i3 coupled through a condenser 1o isolate
the hizh voltage from the grid of the ampil-
tier tube,

The circuit fn Fig, Q262 s a typical “head
ampliier” nsed with a condenser type mike,
It is common practice to include g small
amplilicr right iy the ease with he condenser
mike, to make up the delicie in output, and
also becanse it is inconvenient to nse w high
impedaner anit at o distance from the ampli-
fier, due to los== i hizh quencies ampd the
diffienlty in keeping the two connecting wires
snficiently far apart.

The Tiearl amplitier can be conpled thrmgzh
A step-down transformer to o iransmissjon
line of 200 or 50 ohms and another (pans-
former used at the LA, amplitier diveet, to
maiech this impedianee to the ipput of the
I'.A. amplifier,

If you intend to use your condenser mike
with your portable 1.\, systent, it will be
necessary for you to ke or pureibise an
amplilicr of the type shown in Iig. Q.262.
The filament and plate supply for the liead
amplitier can be changed to suit your indi-
vidual requirements, as yvou de not state what
source of gupply you are using., The valies
of coupling resixtors. condensers, ote.. will re-
main the same.  The transforiner marked T1
shotild have a primary to matceh the plate ime.
pedance of the 30 type tube and have a wee-
ondary of about 200 ohms. .\ similar trans-
former with a primary of 200 ohms and a
secondary to mateh the grid circuit of the
first tube in your I'A. amplifier should le
installed in place of the present microphone
transformer,

(Continued on page 7T52)
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READERS’ DEPARTMENT

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

DOES RADIO SET
AFFECT WATER?

Editor, RADIO-CRAFT:

I am sending you a clip-
ping which appeared in the
Birmingham Post, February
17, 1934. This might be news
to readers of Rabi1o-CRaFT.

SeLMA, Feb. 27—The mys-
tery of Selma’'s bad-tasting

Service Men who are readers of RADIO-CRAFT will
be interested to learn that commencing with this
issue, a series of articles pertaining to the mer-
chandising and "mechanics” of their profession will
be covered. These subjects, which are of vital im-
portance to the Service Man, will include: Is Radio
@ Mechanics' Job?—Should Radio Sets Be Serviced
in the Home?—Efforts to Build Business—Servicing
in Small Towns, and many others.

Revicw, is very interesting
and educitional to niyself as
well as to my friends. Tle
“R.M. in R.” bhas given me
some knowledge—the knowl-
edge which is impossible to
obtain elsewhere. 1 like it
very much, please print more
of it.
GEORGE APANA, JRr.,
P. 0. Box 3345.

drinking water was solved
today, and radio drew the blame.

A state engineer was sent here to ascertain why residents
complained of varying flavors, all bad, of their drinking
water. The enginder sampled the water at the water works,
where he found nothing wrong.

He then made a tour of the residential sections, testing
water from hydrants. There were many variations, and he
was stumped until he observed a wire leading from a water-
pipe to a radio. It was a ground wire and it sulved the mys-
tery.  Electrieal current, the engineer explained, definitely
alters the taste of water. It does not affect purity, however.
The city council issued orders that no more radios be
grounded to water pipes.

R. W, TixEs,
Fort Payne. Ala.

This letter brings to light a condition that has been known
to radio and electrical engineers for some time. The point
is that it is probably not the high-frequency currents which
cause the trouble. Many electrically operated receivers have
Luffer condensers connected across the primary of the power
transformer, to reduce the noise picked up in the set through
the power lines. Two condensers are usually connected in
scries across the transformer winding, with the center tap
grounded. If the power plug is inserted in the socket in
one way, one of the buffer condensers discharges on every
half c¢ycle to ground, so that an appreciable current flows
from the A.C. line to ground.

This ecurrent is sufficient
in certain cases to cause
electrolysis of the water
{that is a breaking down of
the water into oxygen and
hydrogen) which changes its
taste.  Also, with certain
types of piping, the metal is
attacked slightly, which fur-
ther aids the tainting of the

water.
Thus it is not the radio
wares which cause the

trouble, as suggested by the
newspaper clipping.

A BOOST FOR RADIO
MONTH IN REVIEW

Editor, Rapio-Crarr:

Your new section that is
appearing in  Rapro-Crarr,
called the Radio Month in

RADIO-CRAFT for 1934

JUNE,

A service shop designed by a Canadian Service Man.

Honolulu. T. H.

Thanks for the bougquet, George. We are anxious to hear
from any of our readers about the articles that we publish.
And we do not mean that all should be compliments. either.
If you have any criticism (of the constructive variety) let
us hear from you. That's the only way we have of knowing
what type of material our readers are interested in,

INTERFERENCE CLUBS, AHQYI

Editor, Rapio-CRAFT:

I wish you would please send me all data in regards tc
the workings of an interference club as I have several peaople
interested in organizing such a club in the city of Dunsmuir,
as the man-madce interference (his winter has been so bad
that radio reception was impossible.

I wish to get in touch with some clubs as to their work
and how they may force people to stop noise, as about all
we have now is plenty of noise and an ordinance.

C. H. SiUrMAKER.
Bor 44,
Dunsmuir. Culif.

Unfortunately we do not have the names of any such clubs
at hand, Mr. Shumaker. A number were started u few years
ago, but they have faded out and at present we do not know
of any in active operation.

You ask what can be done to force people to stop making
interference in receivers,
There are only two ways of
practical importance, that
we¢ Know ef.

The first is the use of city
ordinances, properly en-
forced, to make it compul-
sory for people to shield in-
terfering devices, and place
correctly designed filters in
the power lines. In this
case, the enforcement of a
city ordinance is difficult, yn-
less there is some body of
radio listeners who are pre-
pared to carry a few test
cases to the courts, if neces-
sary, to impress citizens
with the fact that they must
obey the law.

The other possibility is
more remote, If electrical
apparatus causes interfer-
ence with regular radio com-

(Continued on page 760)
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Radio Service Data Sheet

ZENITH CHALLENGER MODEL 740 10 TUBE BATTERY-OPERATED SUPERHETERODYNE

(Sensitive and selective.

] . |

This 10 tube battery-operated superhete-
rodyne  incorporates V.U, tone control,
semi-class [ opush-push output, and a diode

secomddaletector @ the eonsole cabiner, fllus.
trated, houses an 8% in, permancnt-tmagnet
type dynamte reproducer. Tube VIO ix a
type 10-AD ballast resistor.  The A" ix a
2 or BV, eouru-- the =“R”, 135 V.: and
Y a tapped 2205 V. hattery.

Tube socket analyris figures follow : short

the antenna to ground. and read voltages

to the “A—" filament terminal,

Incorporates A.V.C.; tone control; only 18 ma. no-signal "B™ drain; an 8!,
ducer: 3 stages of A.F. amplification, including semi-class B output; cohsole cabinet: ¢ "standard™

Tube Plate Cotiy XN late
Type Valts Valis Volts Ma.
vl 153 ot 15 26
vz 15 St us 25
AP 135 ot o BRI
Vi . .. Do .
V5 iy HLJd As
AN} 150 et 5 B
V7T ) 9 105 25
Vs 135 {1 oy 25
Vo D0 Yto ity .. s
(t) Computed:; itt) varies with fre-
quenry setiing:  (*p  volume control at
minitm ;. (**) as read at battery,
In the diagram, those ecircnit elements
which are shown dotted do not exist as dis-
tinet units but ocecur as a result of the

mutual position of other circuit clements or
their parts,

Control-grild bias for V1,
amplitier,

the type 34 RF,
is obtained by a tap between I

and 122 in the high resistance potentio-
meter, RUL, 1L, R2, and R4,
Separate oseillator VO is tuncd by a

shapede-plate varlable eondenser.  This de-
sign eliminntes the need for o padding con-
denser—and therefore its occasional adjust-
ment,

The diode second-detector develops across
I'+ an ALV.C. potentinl which is  applied,

throngeh tilter resistors R2 and R1, to the
grid-return circuits of Vi, V2 and V3, In-
creasing signal sirength inl roase= the con-

tubaes
results

trol-wrid  voltage applied to  these
this rouces the awmplitication and

permanent-magnet type dynamic repro-
tubes and a ballast resistor tube.)

in practically unitorm nutput as set by tlhe
manual volume cootrol, K6,

Inoperation of the reeeiver may be due
to one of several reasons,  Check for bat-
tories incorrectty connected; battery volt-
ages below pard defective tubes: a tabe in
the wrong socket: a controlgrid cap une
conpected ;. oor, a  tube shicld shorting 1o
the cap of a 31, Also chieck up the speaker
plug s off-on switeh s antenna and  ground
loads. for reversed connections:  shorted
varinble condenser plates; and, opeo-circult
in transformers.

Low volume may be due to weak bat-
teries, poar tubes, poor antenna =ystem, or
mis-aiiznment of the tuning and LIS, con-
densers,  Cheek the reproducer and chassis
for opens, shorts and grounds.

Circuit oscillation may be due to tubes
having incorrect characteristies, A goold
ground connection is essential,  Firmly seat
the tube shields, Check hypass condensers
for open-circuit: and the tuning condensers
for chassis contact.  Unit R.IU, must non
short to the chassis.

Distorted reception can usually be traced
to defective tubes.  However, check bat
tories for voltage ; the reproducer for mal-
adjustment ; the A.F. transformers, Tune
sdedd-center” (as necessitated by the AV.C,
action),

Two factors directly affecting the D7
battery consumption, whose normal no-sig-
nal drain ix 18 ma,, are: 1) Siznal
strength,  Weuak station signals cause but
little AV.AY, action, with resulting high
plate current drain by V1, V2 and V3; ard
(2 ALK volume,  Increasing the AV, vol-
ume Increases the "1 drain of V7 and VR,

['______._ -t

0T 2 250 AFL 250
FAVC ( MMF,C4 30 mE
, £ % 4 cs ;
{E -L va ; i
T L cé
B Y Ldc 05-
0,2
o [BTT %
Al I "'
C' 3 l |.MEG 2“7 T r _ll_
0.1-MEG R5 | ;00 cONTROL #~ RS 0.1-
‘MEG

|
L

: Ve 9
( +

.25 -MF.
(EACH)

IF+ \75 KC.

(NOTE i~ MUTUAL-

+ Leasganaf
—TNI0 ] A

T MAG. DYNAMIC

COUPLING CAP- vio |

ACITIES ARE . BN P r

SHOWN DOTTED.) 5 o ~g4° A="C+ B- g, c-
10 AB REGILATOR TUBE L+ A+ 16.5v  9ov 13sv 9V

! REDQDOUCEQ
T} eee— q |
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"""‘""“ “'*.oz-w.,cg

138

RADIO-CRAFT

JUNE,

for

1934



R TRADE MAR . ]

cio M AR TaT g,

Here's the Quick and Fast Way of Building
1Esr EQuipment-Tesr Bewcues - Experimentar Layours

This new sysiem slarts with the New Na-Ald Laboratory
Reeket,  New- R.M A, standard numbering marked at all
contact lerminals.  Has contact which stands up under
wll Kinds of use and alwse.  New convenfent 1ihed uni-
sersal terminals have solder tabs anl
wide bottem knurled nuts for ea<ily bind-
ing any wire econnectivni. A nuts have
ju k-tons for recelving the Alden Expand-
ing  Pressure Plugs  for conveniently
changing connections. Plugs may be used
cvon with large DHased tube in cocket
Thindy for laboratory woerk. exncrimental
hread-board  ser-uns. ete. No holes
bore or speclal tools required. A holes drilled with
drifl. inelwling thos¢ for termfngl conbections thri ch 8.
484 | hole lab. o Li«t Trice $0.50
485—" hole Lab, Li.t P'rive .50

486 - hole Tab. Llst I'rice .50
4872—73 1. hole Lab. Socket... .. - List 'rice .50
48IA—7 . hole Lab. Socket............ List 1'rice .50

1leve are the Interchangeable Test Points
uxed In the Molded Handles. 17se the
Side-Pressure Plug Point whth greatest
pi-slble  convenienee in making  socket
conneet iong,  ete.

Hardened Needle Peint for piercing in-
silated wires. contacting oxbdized term-
inals. ete,  Handy hex. grip and 8-32
shank. Sliver plated for perfect econtael.
No. N Point........List I’rice 10c eaeh

e —
ﬂ

EEE= Needle Push.Point Jor ~ufe testing, Con-
tacts enly when handle is pushed. Tro-
terte gensitive meters.  Tlas hex. grip

and R-132 ~hank,
cuntact reslstance,
Ne. P Point........ Llst price  15¢ each
Phone Tip Point for any tip jack. Has
tunfeal point for caxy use. Has hex. head
il 8-32 threaded shank to fit all Molded

“WE’ Handles. Puollshed nickle nlated finlsh.
..s..aList Price 5S¢ each

Ne. T Peint...

Expanding Slde-Pressure Point for Nanld Jacks, Lab.
Socket tenninals. amall sorket helex amd any 4" haie.
Very handy fur pwint-to-point testing, ete. Mllver plated
fur qjurfect
No. § Point....... ................. T.ist priee  10c each

Doubie-Cireuit Point for uze with Na-Ald Nerles Juck.
Handy for maklng current tests with nulnt-to-point ana-
Ivzers.  Tesrs lnah eurrent and soltafe from ~ame jack.
Fine for nodernizing old unalyzers and muklng compact
testers.  Nilver contacts.

Ne. D Point................. Doaooaa List Price 20e each

MOLDED HANDLES

Any handle helow takes any of ahove
3 thterchangeable points.  Wire solders
or hinds on removahle eyelet in molded
handle. Tolnrs serew up against eyelet
in.urlng firm contact.

Two picce Molded Test Proit Handle.
Tollow 1 unserews  amd  holds  share
ints, Wire lead out of way reduces
and capaeily In Neen lamp ang high

frequency teste. Ao Insures protection
in high soltage testing.  Wire may he
biought throukh top if desived. Hemoving
handle provides short length test prad for

Silver plated for havest

testricted spuces,  Itugged moldings with
bigh fNnlsh give heawrital appearance of
highest «uality. R8-32 thread takes any
« N e gtave
No. HO—'Twa
Handlle ..
Moided

hte.
Plece Molded Test Prad
List 40c each
PPanel Hamlle
for  point-to-polnt  testlng  an panels.
Wire nhrousht out  through  <dde  haole.
Thremded top takes test prod handle anil
has %" eontaet daeks for tapudng off conftectlons wlith
pressare blug noints.  Botton takes any style 8-32 polnt
shoun above.

Handy

No. |1H—Molded Test Panel Handlle. .. .. LIt 20e each
Muliled R | Npare Handle, Fin puint -to-point
testing  and  all  compact  test  equl nt.  Wire lead

lirrught aut 1through tup. Bottoin take %-32 threaded shank
poluts Jhown dbove,
No. 112 Malded Small Space Handle. ... ... Llst  [0e each
vobled Finger Grlu Handle, \Wire hrought out per-
pendicular 1o pluz,  For exnerimental socket connections,
verthral panel connections, ete.  Reveives any 8-32 point as
described abiose. which bimbs agalnst bare wlre,
No. 113—Mulded Finger Grip Handle.,....List

MOLDED JACKS
?\'
e

Attractive Round N 41 Flead
1
100-) R=Dres

15¢ each

sure Plug.  Requlres ot %" lole
tor mounting.  Tlas self-centering
in-utated shank for wse in metsl as
well o« regular panels from } /g2
up. NSupplicd  with  insuluted
wacher, solder tall and hex, nut,
Al ten gssorted printed and Lilank
tatie tar ldentifving Jack.

No_ 100-4—I*re~.urc Maolded

Jack (lilack?

List
Plug Maolded Jack {Ited)
Tdst  15¢ each complete
Artractive Round Molded Tead TIp Yack. Iagulies only
W hele for mouating in any_ panel. Ldnaulated rim
tonters jaek In all Danels up to %7, Supplled with nut
amd insuluted washer, also bdank marking tals for fdentis

fying jack,
No. 101-J-~I"hone T Mohled dwk (Black)
T.ist- -19¢ each complete
No. 101-JR—Plune Tip Malded Jiaek (lted)
List—15¢ each complets
Attracthive Reupad  Molded  Head Clreuit Opening Tack
Reanires only 3% hele for mwounting in any panel,
Maolded Insnlation centers juck in metal panels,  Verny
handy for point-to-pwlint testers enabling both curient and
witage tests to he unde wih only ane juek In o cach

RADIO-CRAFT

Jack for Na-Ald Expandlng Pre.-
a PPlug
Y

13¢ each complete
No.

for JUNE,

elreuft. Takes Type T point for eurrent and Type S point
for vollage rests. Jack cirenit normally eln~ed, bul opens
when D polut i< juserted. Supplled complete with blank
{dentificarion tabs. fnsutarem] washer. «older taly and mirt.
No. 102-)--Clirealt Opening Maobled Javk (Black)
List 35¢ each complete
No. 102-JR—Clreuit Onening Malded Jack (e
List 33¢c each complete
Wead Double Cleenit Jack
ponntink in any panel, Malded
tal panels. t.es Na-alLl D"
two circruits.  Handy for

Atrractive Round  Molded
Requlres only '.* hale tor
insulatlon eenters jack in o
polnt far copnecting  1ogether
spegkere. amall lamnps. voltage «pplics, ete.. wherever
twa einuits are o he conneeted. Supplied conyplete with
M puinted and blank identification tabs, insulated washer,
solidder tab amd nut.

(Iack)

No. 103-)- Dauble Molded

List  35¢ each complete
No. 103-JR—Doubls Circuit Molded Jack (Red)

List- -35¢ each complete

Connerets tagether two Na-ALd
Pressure nlugs for extending Teasds,
ete. Malded Insulation covers en-
tire length of connector,

No. t40—1'ressure 1'hag Thru-Con-
neelor List [5¢ each
Connerts toRether two standard

phone-tips for extemding leads. ete.

Entively  insulated  with  molded

in=ntation,

No. 141--Phone Tip Thru-Connec-

List  30c each

Ciicult Jark

tor
Pressure plug, multiple connectur for counling iwo. three

or four pressure plugs together ntirely Insutated. Huandy

for quick eonnections of exberimental apmaratys.

No. 142—Dressure IPlug Multinle Connector. . List.35¢ eaeh
Phohe tin muitlnle connector for conpling two. three or

fonr phune tipped leads tagether, A1l malded Insulation.

Useful for yuick set-uns.

No, 143—DPhone Tinv Multple Connertor. .. . List  45¢ each

New self Mountlng Socket glves manu-

factured precision anpearance to any set.

This socket serews in blace with a % wrn

In a 1-1/16" hule. Thremls enRake iwo

pruieetions  in hole easlly rmade with

prick puneh.  Easy to asseniile.  No

screws, huts, rivets, shrlngs, clamps or

nther materlal hecessary.  Jlasx long surface  pathz fur

low losses and high insulatlon, New R.M.A. standard

nunberlng sysem on all sockeis above and helow nanel.

Neat filmnent 1wong locator with color det. Tube number
rink on top of sacket,

No. 4041 hole Nelf Mount Socket.. ......... 10e
No. 405—5 hole Seif Mount Soeket. 10¢
No. 406—& hale Nelf Maunt Nocket. 10e
No. 407A—T hole Nelf Mount Socket 10e

Here I3 the solderless
@ @ connevior terminalwhleh
fastens securely to the
end of a wire by simply plnehing 1t with & pair of pllers.
Tt takes the Na-Ad E nling Pressure 1"lugs for making
upr handy experimental set-up leads of any length.
Ne. 131-—Solderlesz Jark Connector, .. _List Price 2 for Se
This is the solderless expanding pressure plug terminal
which fastens to lead wlires by simply ninching with
viiers,  Allows canveatent jumpers to e wuede up quickly
for all kinda of test and experimental work,
No. 130—Soldeiless 1Mag Connector-—-List Price 2 for 5¢

Screw Clamp Terminal Connector.
% s Slips onto Aiden Pressure Plug
——

termilnal elanging to solder tab
woniectoT,  1las hinding serew for
seeurely attaching to any flat termne
imal so that pressure-plug fermin-
ared lemds may he convenlently at-
Tack  end  recelses
phone-tip terminal.
No. 17}--T'ressure-1"lug 10 Phone-TIp Adupter. List i¢ ea.
Spade Terminal Connector, SlDs onto Allen Pressure
Ik terminal chunking to spade terminal.  Fis 832

tuched without soldering.

No. 170—Flat Teeminal Conneetor
serews and ller sn that pressure plugs may be easily
altached to hinding posts, ete

172 %

List  I5¢ eaeh

Phone Tip Adapter. Adapler to
change  Expansion I'ressure Plyg
terminal to phone-tip terminal.
pressure  nlng, other eml  formlng

. le ‘Ferminal tConnector, ... .. Llsl  t5¢ each
Jack-Top Binding Post. Ik« for aking ub_ test

bpancls. Wiie may be solidered 19 1ng o v under lead,
Knuried nut has wide bottem for can~ily blnding wire amid
#ho recelves the Alden Pre<sure Plug o Jark-tup,

No. 180—Jack-Top Rinding Post.......... List 2 for 5¢

Insulated Tube Cap Leads. Neat moliled
inalated el fur all tnbe eaps. Has
levelabed contact ellp gving per-
wetion without ~tleking, Twelve-
Inch Jesd supplied ready connected. Wipe
fnalated for protecrlon agabust shock

No. Yi-L—Fur all receiving tube caps
_ Li-t 20
No 92-L—For 866, 872, etc.. lg. tube eaps....Llst 35¢

DeLuxe Dial. Here Is the
flne~t lockiog (dial.  Fine for
general  parnose work, 1las
4 halt hole gnd avallabde
in 3 ar 17 Wi ¢F. D-100
graduattins,

7 Model  <hown  supjilied
with vernier plate for precisiom
reconding o five  huncdiedths
of one per cent of o turn.
Fine fur  capaclty  bridges.
frequency meters, efe
No. 303437 (dial 4" <haft

o LIt 50¢
8l 4 chaft
List  50e¢
with
vernler plate. . ... LIst §1.00

ALDEN MANUFACTLURING CO.

CANDELABRA
SERIES
AND
STRAIGHT
PLUGS

Contlnuity Tester
plug« in any out-
let A or D
Takes candelalira
based  Neon  or
filament lamp for
Witgh or low  re-
sisrance series
testlng.  Speclal
protective resistor
ermiits  tse of
ow - prieed Neon
lamps wilhout re-
sistor as well as
others  with  re-
slstors. Also
Ihnits current so
that  either test
lead may he safely touched 10 ground, eien contlupously,
Nhorts of leakages up to 1,000.1100 ohms may be detected
with the use of a Neon lamp. Fine for condensers, chokes,
reslstors, ete.  Also, handy for oceasional household and
industrizl tests on appllanees, eords. cte.
Na-Ald No. 160~—Candelabra Series Plug without leads.
List  35¢ each
Na-Ald Ne. 161—With Na-Ald Deluxe Test Prods.
List  $1.50 each
Na-Ald No, 162 consists of No. 161 complele with
neon lamp ™ illustrated box with extra jwints, ete.
List  $2.00 each

Candelabra Dagze Plug takes camleiabra
based Neon or fllament lamps. With Neon
lamp tests polarity uf outlet. Also use-
ful as a handy outlet Ught, night lamp,
Pliot light, location marker. current indi-
cator, decoratlve lamp. ete.

Na-Ald Ne. 163—Candelabra Base Plug.
List  25¢ sash

SPEAKER-PHONES SWITCHING
ADAPTER

.l-‘nr use wlth any pentode output tube.
Permlts indepemdent  use of speaker or
phenes Dy fikpping toggle switeh, phones
ahd adapter  remalning iected.  No
wiring necessary. Xo. 955 . For single

S5-prong | TODES  such

as 6A4. 33, 47, 257, KR-§,
LA, I'-5 or PZ—
List Price 2.50

No. 855-PSW For push-pull
5 prong PENTODES such
88 ubove...List I’rire $3.00
No. 966-PSC For single §-
PENTODES such s
2A5, 18, 11, 42, 43, 438, 95,
Kit-23 or PA-

List Price $2.50
No. 966-PSW For push-jull
6-brong PPEXTUODER  surh
a8 above—List Price $3.00
Why be handleapned with an anclent analyzer when in
two hours you ean easily modernize with one of these kits
and a pair of composite sockets? Dircctions and Jagrams
included with all outfits.

§ FEET 8 WIRE CABLE

C
STUDS

THUMB
RELEASE
LATCH
Lock A

LOCKING
STUD —>
1%4: DA+
FITS ALL
SOCKETS

B1-COLOR RING
/nusrmrw LOCATES
LARGE PRONGS

975DSA 976DSA

974054 9770sa

907.WLCAP-—Small 7 prong Tateh Lock Analyzer

I"lug, S-wlre ¢'uble, I"log and Rocket a3 shown Llst
above .00
974-DSA—F.uateh 7 prong Adapter - 125
975-DSA—Lautch T to 5 prong Adapter.. .28
976-08A-—lalch T to & prong Arablef........ .25
977.0SA--Latech 7 to 7 prong large Adapter 1.25

FREE—Send for catalog and give the name and address of
your deater or jobber. You will be mailed without cost a
sample laboratory socket and pressure clips if you mail
your letter on or before Jume 15th.

A-ALD items are widely stocked=—try your regular
supplier—if he hasn’t them and doesn’t ¢are to get 9enu-
ine Na-Ald Products, order direct from us.

Discount 35—40% if o.der totals $10.00 list price.

[NAALD)

ALDEN PRODUCTS CO.
Dept. R-6._ 715 Center St.
BROCKTON, MASS.
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Radio Service Data Sheet 116

CLARION 5 TUBE MODEL 423; 6 TUBE 470, 471 and 472; AND 10 TUBE 480

(Model 422 A.C.-D.C. superhet.—126 channeis; built-in antenna. Model 470 superhet.—246 channels; built-in antenna; tone control; A.V.C. Model
480—296 channels; neon tuning indicator & noise suppressor; A.V.C.; tone control; A.F. compensation; noise control; class B A.F.

Socket analysis readings are read with ——— o
volume control full on; line voltages: 422, 55 | U:'SLQ’

10 V.: 470, 109 V. 480, 110 V. For 422
chussis, (*) under V1, refers to the detector
section ; (**) the oscillator,

Clarion 423 (422 chassis)

A 3 tube AC-DC, superhet,, with built-
in antenna.
Tulwe I'il, Pl Cu. Cath, B.-G. T'L

Teme V. V. v, v V. M.
V1 15 s 2.5 15 iy (IXH
LA AN .. 'yl 0.2 .. .. 1.5
Vi n 72 2.5 13 Ta ..
Ve 6 28 0.9 13 0.3 oo 250
Vi 24 TS 0n 1% 82 e IF 465 ke —
V3 24 an .. 1o 0o oo ?'I":‘S
The sup.-t. veltage of V2 is 0; Vi3, 0.8Y. - E 110v,A.COR (:om:)
oo voume {ONLY o‘c T 5
i MM YOL 05-
Clarion 470, 471 and 472 TonTROL  EXIERNAL -,le oW =
A 6 wbe superhet. Ilas AV.C, tone . CONNECTION)  |_ey 5
control. and seif-contained antenna. Clarion rmodel 422 chassis; freauency range, 540 to 1,800 ke.

Tuiw Fil, PLoCais Cath, &G0 'L
. |

Ty V. V. \Y5 V. V. M.
Vi 201 0.4 T 50 £
A 21 0N [i] .. i} 'E DET22AFL .05 AF2
A% 201 [IR] 22 K3 [H 246 “:} \ ?
Va2 1 1.1 0.1 0.2 w
Vo 2.1 0 240 .. 24 -
e ‘. L 1))
vé 4.7 . 0o 24 . r
Clarion 480 i ]
A 10 tube superhet,  Has AV.CL, tone I
control, neon tnuing with inter-station noise ol
suppression,  uonise-level  control,  hase-note
compensation, and push-push elass 13 output, 4 TOME
05WEG  CONTROL
Tube Fil. L Col Cathe 8-GO L l’,
Type V. V. V. . V. Ma. = 4 MF'T
Vi 1.9 1%4) 0.2 2 T2 0y =
v 1.9 250 1.2 6.5 100
A 1. 103 .1 0 . HY 1.LF.=1485 K.C,
Vi 1.9 1~n ny 2 T2 I : WAAAAMAA-A 25
vnooo10 0 0.5 0 . 0 F K 05 L as. :5'“‘5’ A
e 5 " - N
Ve 15 1058 N 42 .. e \Coy T R L—;‘:_:‘.MF A I 0,
T Bl 1M) 3.4 19 1o 155 \ CONTROL 1 <
vy ooz BN 0 1os Bhe T ¥ 2.000 0nms g Ol
\¢ 2N 1) aon 1] 108 350 T Above, Clarion model 470 chassis; frequency range, 540 to 3,000 ke, used n models 470, 471
A\ D 3.5 290 .. . .. 43 and 472 sets, Below, Clarion model 480 chassis; frequency range, 540 to 3,500 ko.
Ol-MF D25 AF2
MEG ¢ 59,

MEG
TONE
CONTROL T
)
IF « I75KC
Swi,2 AND 3
AQE GANGED.
20,000
OHMS
SENSITIVITY CONTROL
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AMPLIFIED CHIMES

Conlinacd from puge 719)

prressing anoether g ~til other com
bination of notes ean itainet, iy =ub
stituting an accurate clock with swirch con

tacts thar operated quarterly, half-honely
or howrly, these chime cambinations may
miule 1o oceur at respective intervals 10 an-
nounce time dilference:

The =solenoid plungers are padded wirl
leather so as 10 avoid ebraining sharp, |1
in tallie notex. The chimes are suspe

¥ osirings ¢ heavy cords fromm supports above

1 solenoid plun apening Fhese sup-
POrts  mad plainly seen in Fig The
eleetrieal  connestions 1o amd  within  this
I ox” which, incidentally, is oper
ated by an AC, stepqalown trnn=tormer, 110
V. to 16 V.. are shewn in Fig, This in-
des all necessary ¢ lections (o a terminal
steip which in turn ig connected 1o a & prong
1l tnele for aceommaodating the key-
board eable plue: and also. additional sing
hitton connectjions  for either single chime

tones or combinations of rones aml nores, th
Litter being indicated by that butioen to which
Nns. 6 and 8 wires connecr. 1t is also pos-
sible 10 work out virious ether chime coti-
binations which may be obtained by pressing
a single Imitton, It is not necessary 10 keep
a button depresged until the series of notes
are ohtained, ~inve o relay which can be seen
in Figso 1 and FFooeperates in conjunetion with
the commutiator and aueomatically stares and
staps the motor,

The experimental and  test chime ontlit
which we builr is shown in Fig. A, A “mrandl-
father c¢lock™ type radio eabinet was em-
ployed for housing all of the necessary ne-
clanisms. Only 4 chies were nsed in his
partienlar model in connection with a 4 not
kexvboard, and it will be found that a eon-
siderable nmumber of melodies are possible
with this number of notes.  IHowever., where
desired. it i entirely puossible to secure any
nnmber of chimes. o rhar elaborate sherr
wngie can be played. An illostration of the
standard types of chime assemblies which are
row commercially  available are shown it
IMig, 13! a rear view of the 4 note mecbanisim
is Fig. C.

Amplifier Output

Where eonsiderahle volume is desiped, tlu
stze or power output of the ampliticr wsr be
of a0 high order. It i® recommended 1t
where a power output in exeess of 25 W, s
10 he employed, the amplifier be built imo 1wo
Se]HNILe nnits s o the voltags amplitier
which should Lbe placed ns cloge te microphons

awd chime arransement as is possible : second
rhe powoer amplifier which, for besr resnlis
and maximum ethieiency. must be placed as

vloxe to the lowdspeankers as possiblo.  (For
rifleg ind theayry coneet = 1N installation
Installation and Nervice.” by the author.) T lm
seuence aud conitections Tor this set-up are
shown in Figs, ¢, D, E and IF,

Concerning  the number of horns  that
should e usged @ thig is dependent n the
distvibution of sound that is desived o which

may be neressary,  Where belfry insralintions
are te be made, 1 larre prumpet horns will
be found most practical,

Conclusion
Esgentially, e puint 10 be emphiasized ix
that the use of chimes ean e employved pither
for *dressing-ug a 1AL installation, or a=
an cfficient substiture fi0° more expensive anml
vlaborare musical inxtrmments,  ln addition
1o the suggested applications in rhis nrticl
the installation enginecr may, by his ingenu
ity¥. lind other uses, sueh as in homes (in
conjunetion with the audie amplitier section
of a radie set. if considerable volume i (e
sivedd where the amplitied chimes wmay  be
actisiied hy dogr bells. electrie clocks, servans
alling evstems, etc.

Tn very Lurze installations, whoere the chin
requirements  are non-standard  and  requir
more notes than are shown in Fiw, I}, speei-
fieations  should first be submitted to  the
manufacturer. I'or other data, concerning
the amplifying equipment, th2 veader is re-
ferred te the book. *P.A, Installation and
Service” swhich shonld help to evercome prob-
lems that are encountered in this respeer,
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SOMEBODY TOLD

YOU HE ADMIRED
YOUR BRAINS,

| SUPPOSE.

OH GEOQRGE—
GEQRGE. THE
STRANGEST THING

HAPPENED TO ME
JUST NOW.

in a new fistencT | i
N _and get 4 tip on
enjoyment

ra(]l()

reéd 1

YOU WILTED?
NOW GRACIE, DON'T
TELL ME ME THINKS
YOU'RE A LITTLE
VIOLET. YOU FADED,
YOU MEAN.

FOR ONCE, GRACIE,
YOU'RE RIGHT. HE'S |
CRAZY TO SAY THAT |

OF COURSE NOT,
SILLY. HE SAID
HE COULDN'T

HEAR ME ON THE

RADIO, BECAUSE

1 WILTED SO.

FADED~WILTED ..
WILTED—FADED . . .
WHAT'S THE DIF-
FERENCE? | THINK [
THE MAN'S JUST
CRAZY, ANYWAY,

I'LL BET IT'S HIS
RADIO TUBES.

he

4 NEXT REHEARSAL

OH GEORGE, I'M SO NER-
YOUS, | MAY WILT—FADE,
| MEAN—THE WAY THE

MAN SAID. OOOH,
LOOK ... HERE HE IS NOW.

PARDON ME, IS THIS THE BURNS AND
ALLEN REHEARSALZ | WANT TO
APOLOGIZE TO GRACIE FOR SAYING
HER VOICE FADED.

X Fﬁ”“

FOR BETTER RADIO TONE
—NEW TUBES BY RCA

OW you can get more real

pleasure ouc of radio! These
new Micro-Sensitive RCA Radio
Tubes bring 5 great improvements
to your set. Replace worn tubes
with these amazing new ones—
only tubes guaranteed by RCA
Radiotron Co., Inc. H1vc your
dealer test your
tubes today.

IT WASN'T YOUR VOICE—
IT WAS MY OLD TUBES.

b JUST GOT A WHOLE
NEW SET OF RCA
MICRO.SENSITIVE
RADIO TUBES.
NOW | HEAR
EVERYTHING.

OOH, GOODY—
NOW T WON'T
SOUND AS IF |

FILT—WADE,
I MEAN.

-
MICRO-SENSITIVE RADIO TUBES GIVE
YOU 5 IMPROVEMENTS

1 Quicker Scart 2 Quieter Operation
3 Uniform Volume 4 Uniform Performance
3 Every Tube is Maiched

unnin

gham

Radiotron
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AMERICA TURNS |

WORLD-WIDE
RECEPTION

EFORE you Dbuy any
Bradlo. write for blg new
FREE Midwe-t catalog
. pripted ip tour eolars It

tas helped thi amls of catls- ‘ [ Y
fted customer. case fuol 1/3

1o bz ol their ralios . by
mying dlirecy from the Midwest

Luaboratories. Y luo, 180

ziake a posithve saving of from

307 to s by having a Mid- 0
west LG-Tube Super 1el.uxe v
ALL-WAVE radio at scnsa- e —
themudly I-Iu "!l‘ml {,n'- 1?- ®

troratory prives, ey bring in
brus Jeadts frun ctations 1o oup (Tess tubes)
mlles and uwre away , , , and glve com-
plers wie e lenglh coverage nf % to 2.0
poters (30 loegescles ta 159 KO).
Lhe-e blgger. better. more powerful,

learer t I, ~aperr-silective  Tadtes
hawe FIVE tiiire aave Viimds: Ulira-
short, sheost. sedlign, broadeast and
long , . . putting the whole world ot
rallo at vomr Tinger thips  Now, lister
inun all U, % pregrams |, , Canadlan, poliee, ama«
teur, cutumerclal, airplane, and ship broadcasts.

Try thl: Mldwest radlo for 30 davs hefore vou declde.
New fonr-calor catalog pletures a complete line of
Dbeautirul, artlstic consoles aeel ool Xee for your-
self the 10 new 1901 teatures rhal Insuwe amazlng per-
formance, These fratures Include sutomatie Select - 0-
land. Moeplitted  sytore tle Vilume Control, T New
Type Tubes. llalanced Unit Superheterodyne Clreeuit,
Aiitaiiatle Tone Compensatlon, 2% Tuned Clreulls. 7
RO Seletiilty, ete Thewe and many additlonal fea-
turea _are usually found only In <ets selllng from $100

i

L

10 $150! Write for FREE catalog
TERMS] Increaslng rosts are sure to (1] 4
tesult In higher radio prices TO
soon Buy before the hig 0
can take advantage of Mid- 50 /‘)
el imazingly
bis prices,  No mlddlemen’s profits
g - COLaR when you buy dlrect from Midwest
[ FYNCTA (:iomatocles—yvou ger 30 days FREE
trla s little as $5 Jdown puts
dwest Radic Corp.£st.1920
Dept. 517, Cineinnati, 0., U.S A,
Cable Addres<: Miraco, AL:C.

DEAL DIRECT WITH LABORATORIES
adiance—NOW !—while you
to pay.  You sare from 3N% to 509
a Midwest radio In your heme
Satislaction gusranteed or your
ey bwk
M)
5th Edition

% CTOUPDE FiiRL
= MI=RAY FREE TRIAL
OFFER AND NEV FO34 CATALOG

§ MIDWEST RADIO CORP., AGENTS!
Dept, 517 Maks Easy H
Cincinnati, Ohio, Extra Menasy H

§ Without obligatlon on my part send Check Here 8
e your new FREE 1931 catalog, and | for, ﬂ []

= complete detalls of your llbera] 30- | Detslls H

8 Jday FREE trlal offer, This is NOT ]

: an order. [

» Name. :

. .

S address H

= chiy. Siste H
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(Continued, from payc T15)

NINE PIN TUBE SOCKET

URING the past year, ever since tube

manufactnrers started their rampage of
new  tube developments, padlo Service Men,
dealers and experbmenters have been expests
ing and in some cases dreading the inevitable
S aml U promg tubes (the dread belng caused,
of eourse, by the contemplated changes neces.
=y in testing equipnient  to accommodate
these tubes),

It appears now that Tnglish radio manu-
factnrers have heatl us to it, as a recent jssue
of WIrELEss Wonrnp contained the photo
shown in Fig, 1, of o new socket, just placed
on the market to accommaodate & prong tubes,

BIFOCAL TUNING

N BECENT issues of English magazines, par.

tieularly Porvrar WiIRkL , o osystem of
tuning, known -as Bifoenl Tnning, has heen
wiven unusaal display,

The system is an eutcoms of the Lucerne
Wavelengih Conferenee at which pracileally
all broadcast stations were given new wave-
length assignments,  The ult has heen
1ather disappeinting to many listeners ac-
cording to reports in Enropean magazines,
and as an answer o the chaos of interfering
stations heard in sets not having the required
degree of selectivity—this new tuning scheme
was devised,

1t depends mainly on a newly developed
coit, shown in Fig, I, which consists of two
induetances with a small moving high-fre-
quency ivon core, The core metal is probably
ene of the metal-dnst types that we have
wentloned previonsly in these columns.

The plcement of the coils with respect to
the coils and the size of the core has heen
worked out so that ehanges in the position of
the core picces does not have any ceffect on
the self-inductance of the two coils, Dut
when the core is withdrawn from the coils,
by pushing the knob in, the mutual jndnetion
between the cofls I8 reduced,

Fhis variation permits fhe operator to ad-
Just the apparent selectivity of the set at will
and without the necessity for reialigning the
tuned circuits every time the core is tonehed,

If the relatlon between self-inductance of
the coils and mutual indndction between themn
has heen worked out as perfeetly as the de-
seriptions would have one helieve, this new
system should prodice very tlexible control
for a set (to suit local conditions).

NEW LUCERNE COILS

IE recent changes in assigned frequencies

for hroadeast stations in Kurope have ne-
cessilated many listeners to either buy new
veceivers or change their present sets, in
arder to hear stations over the entire broad-
caxt bands., The band corresponding to our
hroadeast band now cavers from 150 to H50
meters and the additional leng-wave band
used in Europe for broadcasting now covers
to 1,950 jeters,

To cover the cxtended “medinm™ wave
band necessitates coils of Dhigh qguality with
extremely low inter-tnrn capaecity, and con-
densers with unusually low minimum capacity
values.

To satisfy the needs of lisfeners, coil manu-
facturers in England have bronght out new
coils especially designed to cover the above
wavelengths, fov replicement in existing sets
and fur use in newly consiracted receivers,
Une of these coils is pictared in Fig. G

[
LATEST IN RADIO

(Continued from page T17)

The center-tap resistor shown at I8 measures
only 1% x %- X ¥-in, in width. These re-
sistors  are eotor-coded for values belween
10 ohms and 200 ohms; the center-tap is ac-
curate to plus or minus 1%.

These precision type resistors shomld find
many uses in tie construction of units re-
aulring necuracy, such as testing instruments,
bridge cirenits and resistance banks,

RADIO-CRAFT

A TUBE PULLER (No. 461)

A 36 IN. length of dial cable loops around
the tube toe be pulled out of Ity socket,
and is doubled back through an 8 in, length
of bakellte tubing,

A DRY-DISC DETECTOR (No. 462)

N AMERICAYN desizn of dry-dise detactor,

whentstone-bridge connected,  This typs
of fixed detector is especially suited to use as
the second-detector in superhiferndyne recelve
ers, since it 1s not “sensitive,” but requires a
high input power level,

The use of dry-dise rectifiers is {llustrated
in Fig. 6, in the International Radlo Leview
department  of the March, 1934, issue of
Rapio-UraFT ; alse, in Fig, 3, in the =am<
department of the October, TH {==ae  bridee
connections are shown on ps, in the In-
formation Bureau of the .July, 1953, is<ue,

BATTERY-TYPE BALLAST (No. 463)

BALLAST resistor has been developed
for use in place of fixed or variable ro-
sistors, for regulating the voltage applicd 1
2V, tubes: as the supply veltage (from Jrey
cells or a stornge Latteryd gradually «drops,
the ballast resistor by antomaticntly changing
in value tends o maintaln a filament terminal
stentinl of 20V,
lallast resistors of wvarious values are
avallable to meet individual current drain re-
qifrements,

WATERPROOF CEMENT (No. 464)

A handy cement which finds many uses in
radio vepair work is shown below, e is
waterproof, strong and best of all it has high
fnsulating qualities, A few of the possible
uses are—for repairing the flange of dynambe
speaker cones, re-centering voice coils, making
K., coils self supporting, impregnating coils
and  condensers, insulating wires, repairing
cithinets, ete.

The cement is supplied ln small cans with
a brush, amd gimllar cuns of thinner for the
cenment are :l\'ilil:ll}le.

SHORT-WAVE COILS (No. 465)

Coils for short-wave receptinn are avall-
able from one manufacturer in three diferent
styles as illustrated below, The left coil is
wound on 4 ribbed bakellte form: the center
one on a smpll cylindrical bakelite form : amd
the right one on ribbed “Insulex™ (a particu-
larly effificient insulater for shoert-witve user,
Coil kits are avallable from thix source for
practicnlly every circuit published,

bgo

L= — =

Three types of S,W. colls. (No. 465)
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ALL-WAYE PORTABLE

(Continued firom page 734)
tion's carrler wave thus more readily ldenti-
tied,

By referring 1o the circuit diagram, shown
in g, 1, it can be seen that the plug-in coll
censists of two windings, L1 and L2, Con-
denser C1 is connected  in sertes  with the
untenna o that an acrial that was Dermally
@lected  for  broadeast  reception may be
adapted to shortewnve reception, 1t is lm-
perative thiat this tuning unit be given seri-
cus econshleriation when tuning on the lower
winvelengths, if  proper results are destred.
ftegeneration is controlled by cobndenser €3,

Three tubes are afl this set uses, a 77, 43
tandio stager, and a 2345 as a balf-wave
rectitier,
pected to either a magnetic type loudspeaker
or headphobtes, the Jatter being preferable
where short-wive reception is concerned. The
filaments or heaters of these tubes are wired

in sertes, so if at any time the tubes de not !

the trouble might he just in one de-
fective topen filament) tulw,  The andio stuge
i+ of the resi<tance coupled type, thus pro-
viding good quality cutput at low cost,

The receiver will operate on either ALC
(any number of eycles) or D', On the lat-
ter. precautions should e taken that the
plng is inserted fn the light socket properly,
since the set will operate with the plug in
vuly vne way.

light

Constructional Details

In axsembling the various material jt must
e remembered that due to the small dimen-
rons of the carrying cuse not all of the party
cat he mounted on the panel. The depth of
the case is approximately only four inches,
which means that the material must be so ar-
ranged that those on the panel and on the in-
wide bLottom of the case do not countliet, If
these precautions are not taken it will be
found chat the panel will not po luto the
#rooves that are provided for it on the case.
The particular model shown in IFFig. A has
the three chokes and an electrolyiie block
mounted on the hottom of the case, arranged
in one corner so that they do not interfere
with any of the parts on the panel. All of
the remaining items can be casily mounted
un the Inside face of the papel. A few holes
af approximately one-half inch in dlameter
should be drilled in 1he bottom of the case
to permit dissipation of heat that is gener-
ated by the chokes and resistor which Is in-
cluded for obtaining the necessaly voltage
drop frem 110 volts to the voltage required
for heating the tubes.

e to the depth of the cover it 1s pos-
«ible to arrange the four or five colls and
three tubes so that they e contained within
the vase when the set is being carvied around,
The entire welght of this recelver, with ¢oils
and wbes, does npot exceed 20 puunds,

List of Parts

tme portable carrying case;
(e drilled panel;

Two variable condensers, 4o mmf, 2 and
U3
tme variable condenser, 100 mnf.,, 1

Two vernier type dials;
One “on-off” switch;
une knob;

Two binding post sets;
One 4-prong coll socket for 1.1 and L2
One T8 socket, V1

One 45 socket, V2

One 2570 sacket, V3

Ope tuhe ~hield for V1

vne screen-prid elip

Three Powertest tilter ¢hiokes.

One Towertest eleetrolytie condenser block ;
e 1o mmf. tixed condenser ;

One 01-mf, fixed condenser ;

Three d-mf. fixed condensers;

e X5 mh. RUF. choke

One 3 meg. resistor

One 20-meg, resistor;

One JOaneg, resistor;

Cue 1 neg. resistor;

One V10 chm resistor;

Oue 200 olin resisior, 20 watts;
One st of 4 plug-in coils (135-200

meters,

The output terminals may be con- |

5,000 REASONS WHY

The 5,000 of the world’s best radio technicians who have discarded their old time testers
for the No. 333 Analyzer can't be wrong! What better guarantee of satisfaction can you
have than the endorsement of 5,000 skilled users in your own profession—5,000 men who
know from experience that there isn't an instrument, even at 509, or 0% higher cost that
can do what the No. 333 will do—that gives the range, speed, flexibility, and exclusive
advantages of the "Free Reference Point System of Analysis,"*

Check the Model No. 85—find any tube tester that will tell you as much—that will give an
individual leakage test between each and every element of every tube, instantly disclosing
the faults of troublesome tubes that test "Good" on ordinary testers. As many tubes re-
quire replacement because of noisy operation resulting from internal leakages as for any
other reason. These tubes will not generally perform satisfactorily in a radio, but will test
"Good" on ordinary testers. They can be detected only by the leakage test of the Model
85. This instrument will positively amaze you.

The Model No. 35 in its price class is equally sensational in what it gives for the money in

simplicity of operation and completeness. Directly indicates good and bad tubes, based on

accurate calibration. Developed under the guid-

ance of the leading tube engineers and proven

under actual daily service conditions. Prominent

English reading scale directly indicating the
true quality of ell tubes.

i

The radio serviceman is at the mercy of his
tools, which are his testing instruments. He

can't let instruments that haven't kept
pace with radic progress slow him up.
He can’t afford not to know about new
developments that reduce his labor, in-

crease his efficiency, and make every

& o day a bigger dollar preducer.

ﬂ e e B e That's why every radic serviceman

needs to know about the 3 new
Supreme Instruments pictured
on this page. No matter when
you plan to buy, you must be
informed of the new engi-
neering standards estab-
lished by Supreme engi-
neers who have constant-
ly made good with the
popular tribute, "Su-
preme by Compari-
son.” These instru-
ments are offered
you in the confi.
dence that they
are the 3 best
engineered in-
struments
brought te
the radio
service
world
to date.

See these

sensational
instruments
at your job-
bers, Be sure
also and send
for the complete
descriptive mate-
rial which the ac-

companying coupon
will bring you without
cost or obligation.

*Write us for a magazine
reprint (with diagrams)
giving a technical discus-
sion and complete explana-
tion of "'Free Reference Point
System of  Analysis’, and
“"Technical Data"” on Model 85
Tube Tester.

SEE YOUR JOBBER
! SUPREME INSTRUMENTS CORP,,
| 495 Supreme Bidg.,

Greenwood, Miss

broadeast coil extra) ;
Miscellaneous items, such as hardware, haook- l
up wire, ete.

RADIO-CRAFT for JUNE,

i Please send me full particulars on
1 \
I {Here indicate instrument or instru- \
ments interested in) \
I Name.
} Address =
| City... State
l Jobber Preference F
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PUBLIC
ADDRESS.

From the Microphone
to the Horn

TYPE “BF"
MICROPHONE

2 -button,
heavy duty,
chromium
plated, size:
3 IA " x 2 % ”'
Freq. Resp.
50 to 4,000 cy-
cles.

(One o|r five :In-alilablol Ltl_v'pe Net Prico

e o which ir b
e ot e S Q8
SHORT WIDE ANGLE No. 710 HORN

Constructed of
non - resonant
material braced
with steel. Com-
pletely water-
proof. Qverall
length 227, bell
22" x 23”7,

Net

Price 55 40

(This is one of
eight available
tvpes of horus).

WE ALSO MANUFACTURE:

9 Models of Microphone Stands,

24 Models of Permanent Power Am-

plifiers.

Models of Portable Power Ampli-

fiers.

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

1 FIELD.

Microphones and All P.A.
Apparatus Repaired,

23

Send 3¢ Stamp for Catalogue

RADIO AND AMPLIFIER
LABORATORIES

291 East 137th St., New York City
L

ACTUAL TROUBLES
IN COMMERCIAL
RADIO RECEIVERS

Ly Bertram M, Freed

If you are a serviceman

this hook ean be a3 valu-
£ givle ta ym sour el an-
alvzer.  IL - points 1
those faults that e an-
alyzer cannnt defert,
Over 500 model sets
treated. A compila-
tion  from  thousands
ot aclual records on
L which 1 he awhor.

with the co-operation
fof several semive ore

| #anizatiens  through-
wat the country, ~pent
many months at work.
FREE TRIAL
SEND NO MONEY

H-nrnim- this book far ten days! If you decide to
keep 1t, send ws 81- 10 not please return.
Servicemen’s Pub. Co., 136-CR Llberty St.. N. Y. C.
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AN AUTOMATIC
PROGRAM CENSOR

(Continued from paye T29)
talk, and uothing is heard nuntil the music

i steain begun, DBy operaring another switeh,
the device anreonutivally  works that it
simply changes over ta another station when

Bl

music s diseontinued  on one, thereby obe
taining  a  constant musical  progvam, or
agpin an  arrangement may be employed

the sound-reprodiucing sysiem  is
switched to an autematic phoenograph or
other form  of automatic recording  deviee,
which will permit the reproduction of a de-
sired recorl between the musical broadeasts.
As seon as mosical or voeal selections are
again being broadeast the receiver antontatie-
ally responds azain to the radio broadeast, [t
it is desired to render the speech-eliminating
system inoperative, or in other words to have
the set perform as a nermal radio breadeast
receiver, one #imply closes a  desigbated

whereby

| switeh,

The system of thls xpecial receiving ar-
rangement, in detail, is ax follows: You may
nete by Vig. 1, that there is a receiving eire
cuit connected toan input elrenit inclading
prinuiry  winding $ of the coupling trans-
former 4, Sccondary winding 3 of coupling
transformer 4 is tuned by variable condenser
t. lm turn, the tuned clrcuit connects to
the inpnt system of an 1LY, amplifier includ-
ing slectron tubex 7, 8 and 9. At this polot
the deteetor tuhe 10 connects to the output
eircuit of the L., amplitier system, The
tuning elements 6, 11, 12 and 15 for the 1LEF.
stages and the detector stage of the receiving
arrangement are at the snme time controtlcd
a3 shown 1through dotted line 14, The entput
circuit of the detector tube 10 connects to
the Al amplitier sy=tem made up by electron

tubes 13 and 16 connected in parallel for
ubtaining greater power output, The output
cirenit of the N0 maplitier stages 15 - 16

inehndes teanstormer 37, 1he primary of which
is shown at 18 coanected to the ontput elr-
cuit of tubes 135 and 16 through the coupllng
condenser 570 mnl the secomlary winding of
which is indicated at 149 juined to the sound
reprodueer marked at 20, Coil 21 of the
electrosdynamic speaKer system composing the
foudspeaker 20 is movable and 18 counected
in ser with contaet 22 of a relay at 23.
The field winding of the peproducer 20 s
shown at 24 suitably  energized from  the
artpnt - eireuit of the derector tnbe 3100 as
shown at ‘.'li. This path leads to auxiliary
control tube A selective tilter coupling
teviee |nn\1<|<'~ I|I(‘ inpmt virenit of tube 27,
A resistor 31 completes the input civenit to
the anxitiary tube 27, ¢rid 27c¢, of control
tnbe 27, ix normally binscd to g negative
potential of such value that the tube works
on or below the lower knee of the char-
acteristie  grid-voltage, plate-corrent curve.
Besistor 31 provides this negative petential,
amdd is connected to the ground which is main-
tiined at o negative potentinl in relation to
citthode 27a through the voltage drop catsed
by a current flow through resistor 48. Thae
cirenit of the latter is completed through
resistor H0 and conductor 54 to the power
supply.  Conitenser §1 serves ax a smoothing
unit.  output of control tbe 27 leads from

-
the anade 27 to e electro-miagnetie helixc
a2 ferming part of n

relay,  The cirenit of
22 is completed with a resistancee 335 which
woes through at 34 to the power sopply cie-
cuit,  The relay 32 controls the armature
tongue 37 which moeves with relntion to con-
tacts 38 and 39, A vacnum tube relay at
41 has an input eircuit passing thronszh the
conductor at 42, which connects to tongue
37 of the relay,  When the armature moves
agiinst contact 34, jncreaseld negative poten-
tial is placed on the grid 4le of tabe 41,
This is ecaused by a negative charge which
colleets on the grid condenser imdieated at
47 through resistnnee 33 and connecrion to
ground which is pormally Kept at nezative
potentinl with respect to eathode $1a through
resistanee 4%, When the negative charges
are placed on the Zrid, it eesults in decreas-
Ing the plate current in the output circuit.
The Litrer iz completed throngh resistance 33
to the path of pogitive plate potential through

¥
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conductor 34, If the armature tongue 87 is
held contacting 5% a given period depeanding
on the resistance amd capacitnnce and the
operating constants of the tube used, the
nepative biaxing potentiol inercases until the
plate corrent is decreased to a low value
whielh in turn de-energizes the velay,  The
relay contacts are thius closed, fnishing the
ciredit  through the  voice-coil 20 of  the
dynamie  lowdspeaker The device is now
reauly to receive vocal or instrumental wusic,
When the armature tongie is contacting, the
charge will be reduced by leakage throush
resistance £ uutil the potential on the grid

will allow  enough current to tlow o the
output ¢ircuit to energize relay 23 and to

open the eircuit to the veicescoil of the lowd.
sppeaker making it inactive,

Substitute Programs

When the phenograph isx to il in musicd
Iapses, o svstent s used, e, 20 that switehes
the AF. amplifier portion of the broadeast
receiver to the control pertion of a recorder
circuit by which recorded programs are re-
produced electricalty,  To do this an anxili
ary unit is coupled 1o the output cireuit of
the R,F. amplifier stage and connected to a
relay control system,  The latter conneces the
pbonograph actumring circuit into the input
of the detector tube for uxing the delector
tube as part of the A, amplifier system.
This includes the R,F, detector atage which
is coupled through a conductor and coupling
condenser to the output of the R.F. amplitier.
The other side of the input circuit to the
detector stage is tinished by the impedance
circnit 1o the ground, The output of the
detector stage is coupled through the coupling
clreuit with the input circuit of the ALK
corrective tube. A filter circuit 1s used be-
tween the output cirenit of the RF. detector
and the input circuit of the subsidiary de-
teetor tube.  In other words, tilter elements
at three points are arranged o the circuit
with the ALK, rectifier tube to differentiate
the range of voice frequencies and the range
of musical frequencies to which the detector
responds. When the relay is energized due
to lengthy speaking or cessation of musle,
contacts cloge which in turn cut off the elr-
cuit te the driving motor and start the
switch of the automatic- phobograph,

In cases when it i9 desired ouly to elm-
ipate extended rpecch and not to substitute
any other program, this {8 accomplixhed by
opening the eircuit to the loudspeaker. This
and the other previously mentloned ways in
which the receiver serves ls done mercly by
openlng of the various switches, A muld-
point ewitch operated by a single control
may be used for these various switching
operatlons.

A svstem for substitnting other radio pro-
grams= for those in which undesirable speech
predominittes is shown in Pig, 5,

The speech and musie wave-form differenee
npon which all these systems= depend for their
aperation s unnu-cl.n-l\ apparent to those
who can diagnose the graph shown in Fig. 4.
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A-TYPICAL WAVE TRACE OF SPEECH

BT TYPICAL WAVE TRACE OF SPEECH RECTIFIED
C - TYPICAL WAYE TRACE OF MUSIC.

D= TYPICAL WAYE TRACE OF MUSIC RECTIFIED.

E ~AYERAGE EFFECTIVE RECTIFIED SPEECH TRACE
F -AVERAGE EFFECTIVE RECTIFIED MUSIC TRACE

Fig. 4

The differences hetween speech and music in
wave form are clearly shown by the curves
above. It will be noted that there are open
spots in the speech curves, which permit the
censor to function,
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Multi-Tap

“B'" supplies smooth, quict,
constatit  “B”  power output voltage for
auto and motor beat radios. Makes them
permanently modern! Gives ninety V.,
185 V., 180 V., or 250 V. at various taps
on connecting hlock shown in illustration.

The General full-wave Vibrator has over-
sized contacts insuring Jong life.  Vibrator
asembly self contained and housed in low-
resistance, non-magnetic metal case.  Nu
liability of mechanical injury or springs
coming out of adjustment. Ioner vilwator
case fioated and completely  cenclosed
sound  absorbing  sponge  tubber
within shielding metal euse,  Free from
annoying hum and R.F. disturbances,  Out-
put entirely filtered to eliminate interfer-
ence and feed-back.

M parts aml wiring monnted securely
direct on chassis, housed in steel, cadiniun-

by
container

Full-wave tube
rectifler Mull-
s« Tap 13" Is a
ul-
sating AL that
is siepped up to
high value and
A converted into
DC by eftlelent

8 range of storuge
| Lattery voltage.
o

W e ”n
-
(Trade Mark)

‘B’ POWER SUPPLY UNIT

(Pat. Applied Fur)

ONE MODEL

full-wave tube
= rectifler, Steady (Tube or Tubeless}
wide

REPLACES "B" CELLS ON 909
OF 500,000 AUTO RADIO SETS

Full-wave
“*Nell - Iteetify-
tng'* Multl-Tap
“1I1.* Vibrator
fed from G v.
storage lattery
creates AC to
estahtish high §
voltage which is &
self - rectified
inty usable DC
in the unit,

Pl LR
&”iﬁl ﬁ!i‘ﬂﬂﬁﬂr‘f)!

FULL DIRECTIONS WITH EACH UNIT

Full Directions With Each Unit

Fach owit qacked fn Individoal ear-
ton with 1dancgiaph showing details for
caitecting in various radios, coded
nectioms with earh wnit.  Mualtl-Tap B
fur use with 32 V. DC iselared lightia:
plants oay alse Be had,

?/lf& FOR THE

ASKINGI

T — — — — — —— — —— ——

GENERAL TRANSFORMER CORP.
304 South Throop Street,
Chicage. illineis

Send e, without obligation, Balletin
an Multi-Tap ‘0 Poner Supply Uniz
aud mitme of nesrest distzibntor

ﬂ::ﬁ:.s_mm""h Many uather remarkable Service Engineers . Disfribufors .
General Transformer Corp. This Field Ripe For Big Profits 1‘"‘“': -------------------
% Chicaga, inats MAIL COUPON NOW FOR DETAILLS ..~~~

THE RADIOVOTA

(frontinucd from page 7210

bitttonzs are pressed, as the drom rotates,
they make contact with the eam-shape pro-
jections on the drum.  'This fmmediately in-
8¢rts a reactor resistor of approximately 100
watts into that cirenit of the batton which
was pressed. Ar the drum continues to ro-
tnte, it reaches a point at approximately
¢ AN, where the cam strikes anotber spring
contict which transmits an increase of power
consumption (caused by the renctor resistor.
which also will cause a consideradle change
in the power factor of the line when o large
nunnther of these reactors are pressed™ into
the cireuit) which is registered on a special

high-speed  recorder wattmeter designed by
Dr. Itopkins.  This recorder-power factor

meter and wattmeter is 96 thoes faster than
the regzulatr type of wattmeter amd is fhere
fore more sensitive in its action to register
fostuntancons changes in power factor.

A =ketel showing the approximate arrange-
ment of the device and mechnnlsm employed
by the radio “voters™ is illustrated in g,
I. While the voter may press the button
aronnd 8 1M, the actunl recording of his
vote will not take place until around 2 AM,
The reaxon for thix can be readily seen by
referring to Fie. 2 and noting that power
(in kilowatts) censumed at this time of the
day ix at the lowest point. Thus, any ab-
normal inerease fu power factor or power is
fmmediately  reglstered  on Dr. Hopklus'
specialiy-designed high-specd recorders,

How Votes Are Recorded

The thme delay, from that period of time
when the vote is taken to that period when
the vote is actually registered, is caused by
the slow rolation of the drum driven by a
small synchronons motor, geared down  to
one complete revoluiion every 12 hours, gimi-
Iar to the hour hand on a clock,

RADIO-CRAFT JUNE,
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Ly referring again te Fig, 20 amd that por-
tiun of the curve indicated by dotted lines,
we can get a graphic idea ag te how the vate
is  registered, If, for example, 200000
people press the Present™ button, and each
button that is pressed represents an  addi-
tional power inerease of 100 reactive watts,
then the tatal inercase in power constmmed
from the power house will total 200,000 kw.
an increase that the wattmeter will readily
indieate,  Then the rise in power consumption
for these voting “Yes™ and *No™ is divided
by 100 twatts) whilch will give the total for
ench and the resulting fizures deciding which
were i the majority,

In large citiex, where more than vne power
station existe, individual wattmeter installa-
tions will be made. and the results from each
tutalled, Thus the sentiment of  various
Incalities or sections may also he ascertnined,
In this way, vudio stations will be able to
ascertain what type of entertainment “pulls”
Ist in any part of their consistent awlienece
and the sponsors can be guided accordingly,

Power Consumption Consistent

Some of the descriptions and comments in
newspapers of L, Hopking invention were
far from complimentary. This was probably
due te Jack of understandine of the techuienl
details involved, Most writers were under
the impression  that it wag impessible to
gauge at the power lhonse even the wormal
power consmmed at any  detinite period of
time of the day. “Their eontention was that
thix factor was so variable and erratic no
definite canelnsion eauld be reached, nor any
typical curve obtained to illustrate the power
consumption supplied by the power house,
However. Dr. llopkins proves, with actual
wattarcter curires taken at the power house,
that this is far from the truth, The power
consumed i8 practleally consistont from one
day to the next, with possibly a slight differ-
ence where the time elemwent as concerns sun.
rise and sunset varies from scason to season,
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A typical enrve such as that shown lo the
wrilter by 1w, Nopkins is given in Fig 2.
From 12 midnizht ta approximaiely 2 or 8
ADML there s a steady tapering off of power
consunmption. Between 2 ADM, amd S5 AL,
there is a gradual but steady increase in the
power fhat ix being consumed, which apain
decreases rapidly until the 12 neon period
Is reached. There is a slight fluctuntion at
that time until 2 M. when the power bogins
to rise again until the high point for the
day is reached nt about 8 M., after which
a steady decrease is neted,

Optional Method Invented

Dr. Hopkins has another system. the com-
plete pature of which cannot be divulged. but
which will move adeqnately cover the com-
plete eountry. This system pertains to a
small oscillation generator which is actnated
by the voting buttons and which fper-
impoxes a carrier current on the telephone
system or light sapply wires (this will jn no
wiy interfere with telephone messiages or the
light supply. inasmuch as this type of ceur-
rent is known as “radio  frequency™  amd
travels only on the outer snrface of the tele-
phone lines or power line), and which in
turn is recorded on a ballistic-gnlvanometer,
In thiz sy<tem ix inclided a means for ecom-
prosating orv corvecting  phase  displacement
wiich might ordinarily tend to make the vote
rogistration inaccurate,

However, fur practical purposes. the first
method, either throngh ehange of power fac-
tor or clectrical loadd, outlined previously
seems  most snitable,  The writer has ne
dunbis, hut that Dr, Hopking has tuketi every
precaution to make his deviee as practical and
tamper-proof as possible, We can be certain
that a man of his learning and position iz
qnalificd to conceive, and previde for every
pessibility that might endanger the satis-
factory operation of his device. It is under-
stood that basic patent claims have been
allowed,

"
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LYACT DUPLICATE
REPLACEHE%T

Exact Duplicate

Electrolytic
11 Replacement

Condensers

o
L.?' L]

FOR LATEST MODEL
MIDGETS, ALL-
WAVE SUPERS,
AUTO RADIOS and
STANDARD SETS
have exactly the same
capacity, dimensions,
mounting provisions, term-
crOSLEY "war4ge inal or lead arrangements,

lead lengths, and color
codings as originally sup-
plied by the set maker.

ET‘ER.’S‘ON Voltage ratings have,
) wherever possible, been
— increased so as to assure
h more satisfactory opera-
KADETTE tion and longer service.
AtoT The condensers shown
—._ at the left are only a few
h of the exact duplicates
ATWATER- RENT FOW available. Write for
$24955 Bulletin ED—634 contain-
% ing a complete listing of
o[-l ] replacement units.
Q?LO‘;%%LA Tobe Deutschmann
Corporation
—
: Condenser Division
apex "sz01  CANTON MASS.

since 1920, The Profit Linec

Replacement Volume and Tone Controls

Standard Volume and Tone Controls
with an Ad-A-Switch consisting of
wire wound (Series “W”), composi-
tion element (Series “C")

Replacement Line Ballasts

Auntomatic Line Voltage Regulators

Flexible Pig Tail Resistors

.(‘Iep,ler Tap Resistors

L” Pads, “T” Pads, Series Mixers

£

Clarostat Ad-A-Switch line
comprises the maximum otil-
ity with minimum stock in-
vestment,

Write for New Replacement
Control Guide

CIn;nslli Clarostat Mfgocoqlnc' s .

Line
Ballast 287 N. 6th 8t.. Brooklyn, N. Y. ¥ =70
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! RELATIVE MERITS OF
AMPLIFIER CIRCUITS

(Continued from page 728)

The nearer a characteristic curve of a tube
appronches a perfectly straight line over its
operating range, the closer to perfection it
will perform as far as distertion is voncerned,

Class A amplificrs operate on this princi-
ple. A elass A enrve is shown In Fig, 1
B—B. Note bow closely the center portion
of the curve approaclhies a straixht line. To
confine the operation of the tube to this
strajght line portion, It is necessary to bias
the wxrid halfway wvp on the curve, so that
we can varvy the grid potential {that 1,
apply an A0 siznal} cither way without
approaching the bends at the ecnds of the
eurve, which would cause the tube ta leave
the straight line portion, and according to
our first prineiple. bexin to distort.

It can be seen that whether or not AC
Input is applied to the grid. a clpss A
amplifier will always draw plate current.
Furthermore, if the grid input is symmetri-
cal, that Iy, varles as much above the grid
bias ns below, the average plate current will
remain constant and equal to the plate cur-
vent when no signal is impressed, This
means that a class A amplifier draws the
same plate power all the time, whether or
not it is actually amplifying or regardless
how woak or strong the signal input may be,
This is the only disadvantage of a class A
circuit and it has two suhdivisions.

(1) The plate efficiency is low because the
maximum plate power is being drawn at all
times,

(2} Tn order to withstand the constant
plate enrrent. the tuber must be relatively
Inrpe, and consequently for higher powers,
become expensive.

It must be remembered that any tube can
be operated as either a class A, A prime,
or class B amplifier, merely by proportioning
the prid bias and input signal properly, to
have the tube work over the desired povtion
of its characteristic eurve. Naturally, how-
ever, some tubes are better suited to a cer-
tain class of operation than others. It is
well to keep in mind therefore that Jjust
beeause an amplifier utilizes certain tubes 18
no reasen to place it in a particular class
uitlesa the operating conditions of the circuit
are known. 'Thus the usual conditions of
operation for a pair of 2A3 tubes in pushpull,
place them in the class A prime catexory,
since the bias value is set conslderably higher
than it would be for strictly class A opera-
tion. In order to lmit this discussion to
peneval characteristics of cireuits, however,
specific tube types will not be discussed, be-
cause everstbing that is sald can be applied
to practically all tubes,  Also it is well to
bear In mind that all characteristic curves
ilnstrated are merely theoretieal ones which
have been selected to illustrate a point, and
thus are not to be comfused with actual cha.
racteristies of certain definite types. TPrac-
tical tubes actually have curves exactly simi-
lar to the ones shown except that the valnes
of plate current and zrid voltage will vary
aceording to type.

Figure 2 shows a typleal elass I3 eurve for
one tube, At first glance this seems identieal
with the class A curve of Pl 1. 1t is very
similar but has one very important differ-
ence, This tube is operated at such a high
wrid blas that when wo signal Is impressed,
the plate current is practically zero. Such a
condition is arrived at by either operating
an ordinary tube at abont twiee the class A
biag, or by using a specially designed tube
of such high amplification factor that at
zero blas no plate current will flow, In
olther ease a positive voltage impressed on
the zrid will cause a change in plate current
(an increase) but a npegative voltage will
have little or no effeet. (A negative voltage
would tend to decrease the plite current,
which 18 already practieally zero).,  There-
fore. if we impress an A.Co signal on the
zrid, only the positive half will he amplilicd,
and the output wave shape will cortainly
not be an exact replica of the input beeause
the negative half will he entively lost, To
overeome this effect, we introduee another
i tube so conpeeted that it will e operated by
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the other half of the A.C, input. This results
in a combination curve as shown in Fig, 3,
which is true for two tubes in push-pull.
Except for a small region around where the
two curves almost meet, this combination
curve is practically a straizht line. Thus
with such a system we should have distor-
tionless amplification except at very low
input voltaxes, which is the region of nun
lincarity, llere again, our straight line sys-
tem of analysis Is borne out.

Since such a system draws no plate cur-
rent unless a signal is applied to the grid
cireuit, it only uses power during the time
it is actually amplifying. Furthermore, even
during amplification. only one tube is work-
ing at a time, while the other tube Is resting,
Such a coudition preseuts two outstanding
advantayges,

(1) The plate circuit efliciency is hizh
since power is drawn only during actual am-
plification and furthermore. the power drawn
is rouxghly proportional to the power output.

{(2) Sinece the average plate current carvied
by either tube. is both low and intermittent,
small tubes can be made to handle very
large outputs.

There is really only one theoretical disad-
vantage to class B circuits. That is the
non-linearity of the *‘zero rid input”™ regiou,
By choosing property designed tubes, and by
operating them at voltapres which will bring
the ends of the curves very e¢lose together
this drawback may be largely eliminated.

That class B circuits can be made to de-
liver hizh fidelity output, is proved by the
fact that almost every hirh power broadcast
statlon today, uses a class B modulator.
(which is nothing more than a super power
audio amplifier). It is true that more than
the ordinary amount of care In design’ is
required for proper performance of a class B
amplifier. The power supply must have ex-
ceptionally good regulation in order to keep
the plate voltage constant when the plate
current varies. This means heavy duty
transformers and chokes. The first conden-
scrs must be able to withstand the “no load”
voltage of the power supply because, as has
been pointed out, unlike a class A amplifler.
the cilaxs B stage will draw practically no
current under certain conditions of operation.
The driver stage must be able to deliver
sufficlent distortionless output to the class B
stnre if mood overall fidelity is to be expected.
Design considerations of lond impedances and
input transformers become very Important.
It is becnuse of these stringent limits of tol-
crance that clags B amplifiers have not Dbe-
come 088 popular with amateur amplifier
builders a8 one might expect. Unless he pos-
sesses sufficient knowledge of tube circuits
and design, the cxperimenter may have dif-
ficuity in getting proper combinations of
vatues. Ilowever, amplifier manufacturers
have demonstrated that with proper facilities
at hand, class B cireuits can be made to
dellver eminently satisfactory results. Ihr-

40 7 - cLass B
PEAK
OUTPUT
30 1 _ o
' L
i
201 1 j| CLass Al
. PEAK
f 1 outPuT
0T I |
(
—
-0 0 +10
0
20
b0
L 40
PLATE MA
Fig. 4

The combined curves Produce a materlaly
straight line.
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INSIST UPON THIS

IN YOUR ALL-WAVE RECEIVER

READ! COMPARE!

Tuned r.[, stag:e on broadcast and all short wave
bandsincreases volitme, eliminates noise and repeat
spot interierence found on other all-wive receivers.
MASTERIMECE llJ alone, of all custinn buile
receivers gives you thisabsolutely esseniial feature,

Band spread tuning dial, on which short wave
stationa alinest i mpossible to find on all otlier sets
are spread out even more than broadcast band
stations, No other custom built set has this feature
which often makes the difference between clearly
learing forcigners and entirely misging them.,

Three du.'lrair tuned i.f. amplifier stages giving
mote sensitivity and selectivity than other receive.
ers—and giving it permanently, irrespective of
cliniate. No other all-wave recetver gives you this
vriceless feature.

Automatic volume control that really eliminates
fading and holds all stations, weak or strong alike,

IN no other all-wave broadcast receiver, mass production or
custom built, can you obtain the advanced and latest engi-
neering features you get only in the new and improved custom
built MASTERPILCE Il—official all-wave receiver of the Byrd
Antarctic Expedition I1.

Almost any all-wave receiver today will get you foreign stations—if you aren’t
looking for entertainment and will be content with faint signals, much noise,
difficult tuning, and irregularity . . . even under favorable reception conditions.

MASTERPIECE II alone possesses all of the advanced features absolutely
necessary, not simply to GET foreign stations, but to bring them in with real
entertainment quality, loud and clear, day in and day out, under any and all
weather and location conditions. Read over the featuresof MASTERPIECE I
and then compare! No other even all-wave radio gives you more than one or
two of them. Only MASTERPIECE 11 gives you a/l that is necessary for really
entertaining reception of foreign stations.

EXCELLENCE

New tone control system that for the first time
lets you sct tone just a9 you want it, and that
actually suppresses noise with no loss of intelligi-
bility on weak stations, No other radio has this
feature.

All latest type tubes, sensitivity better than 1{
microvolt absolute, sclectivity absolute ¢ kc., fidel-
ity anything yon want, or flat from 30 to 4000
cycles, 17 watts undistorted power ontput, giant
dynamic speaker actually used in latest theatre
sound installatiuns, complete polished chromium
shiclding . . . in fact, everything you can imagine
a8 neccssary to absolutely consistent worldwide
short wave and unbeatable broadcas
tion you'll find only in MASTERY E [I.

That's why MASTERPIECLE Il wus Admiral
Byrd's choice, and the cloice of more copetent
enginecrs, physicists, universities and experiment-
ers than have praised any other receiver.

Send in the conpon for the whole story of
the finest all-wave receiver ever coneeived
the i

can be offered to you on an iron ¢
in your own home .
it. Don't delay, for the begt short wave reception season of the year
{warm weather) is just beginning.

McMurdo
Chicago, U. 8. A.
Send me full technical information on MASTERPIECE 11,

at the same volume.

Beat oscillutor for easy finding of short wave
stations and code reception. Here again is the
difference between getting and missing foreign
short wave stations.

Name
McMurdo Silver, Ine. s
1735 Belmont Avenue :-: Chicago, lflinois £ Town---

nind of man . . . a radio so gowd it
L guarantee of ten days free trigl
. - your money refunded immediately if you want

Ly tl

cer, Inc., 1735 Belmont Ave.,

ing all this discussion, nothing lias heen said
about prid enerent. This asxpect hax pur-
posely Tieen Kept for last sinve it can best
be introduces] during the treatment of class
A prime circuits,

Control-grid Current

In a conventional amplifler, the grids aof
the power tubes are binsed negatively to such
an extent that the peak AC, input voltage

will oever be greater than the bhins voltage,
Thix i done heeguse if the bias were less
than the input veltage the grld wonld he.

come positive. and enrrent would flow in the
grid cirenit. In the same way the emrvent
tlows in the plate clreult beeawse the plate is
positive. This grid  eurrent, although refa-
i smatl, eansex a large voltage dvop
aeroxs the high impedance secomdary of the
input transfermer, and results in two dam-
aging effects

1) The input transformer 1s required to
deliver  poirer  into the secondary,
which (if it is a ¢lass A input trans-
former) it iz not deslzned to do.
Result @ distortion due to transformer
overload.

2) Since the grid current varies, the
voltage drop varies, which causes a
“degenerntive” offeet on the shape of
the input wave, enusing another type
of distortlon.

In the class A eirenit therefore, the prids

are never allowed to hecome positive,

In clasg B cirenits, however, since the tnbe

operates elther at zero, or low Dbias, with
respect to the A input, grid current  is
present. s effects are overcome hy desipn-

ing the put transformer as n power trans-
former. with a low resistance secondary and
a core structare which allows It ta transfey
pawer efficlently,  This insnres distortionless
input to the power stage, amd at the same
time takes advantage of the hizh peak plate
vitrreat which flows when the geid is positive,
thns accounting for the abllilty to handle
great power which class B eircults are noted
for.

RADIO-CRAFT for
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“A Prime” Advantages

Now a class A prime cireuit js merely a
campromise hetween class A and elas=< 15 It
is a cirentit which operates at high griad hias,
but never allows the A, input to exceed
that bins, so that no gridd enerent will flow
during operatian, Tt has neither the disior-
tionless  characteristic of class A nor the
power output and officiency of elass I8 1t
does, however, allow thie nse of canventionnl,
inexpensive transformers and ordinary power
supply with an apprecinble inerease in output
over g steafght elass A cirenil aad a mini-
mum  of difficnlty in design, Tt is mainly
for thix reason that class A prime has bes
eome popirlar with ampliffer boilders,

An  indicatiom of the retative merits of
types A and A prime can be had from the
compoxsite cnrves shown in Fig, 4. Thix set
of cnrves shows o Theoretienl pair of tubes

with their perforinnnee enrves. as  class A
prime and ¢lass B indicating the relative
A.C. fnput swing amd power ontputs avail-
able. The tube ean be operated to give output

limits of the dotred horizontal

between the

lines as an A prime stage with ordinary
speech  transformers  and  a  conventional
power sitpply.

However, by uxing proper care in trans-

former ddesign to overcome grid cnrrent ef-
feers, and by nsing a power supply of excep-
tiomally ood regulation. as well as an ontput
transformer of sufficienily heavy dnty type
to handle the larvee plate ciorrents. the inpmt
voltiwe may be inereasod until the two tubes
are operating in the vegion of grld current,
resulling in the dreiter power output range
slown by the larger elass B bracket,

Summary of Merits

In eoncluslon, the characteristics of the
three types are as follows:

1Y Where fidelity ix the supreme reqni-
site. class A amplifters are hest, even
thongh they require high veltages and
Inrae plate power consuatnption.

2) Where sllehtly greater power hand-
ling capacity is desired in combina-
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tion with Inexpensive components an
economy of power consumption, at
the expense of slight deerease ip fi-
delity, class A prime will suffice,

3) Where still greater power output is
required, n properly designed class BB
ampliticr ean be relied upon to deliver
highly satisfactory results in many
cases so nearly like etlass A perform-
ance that the difference is not dls-
tingnixhable to the human ear.  [n-
crensed cost of component parts s
wirranted by the far greater saving
in tube cost and extremely low power
consmnption.

Any additional information on this subject
or information pertnining to the seteetion of
the proper class of equipment for various
applications will gladly be furnished by the

writer,

RADIO MONTH
REVIEW

(Continucd frim puye T11)
Cops” have snecceded in saving many thon-
sands of dellars of property for citizens, as
well as apprehending many criminals,

Last month. however, radio tried an even
more subtle way of bringing a wrong-doer tu
jnstice,  Lieuat. Begegans of the Jersey Clty
police. heard and enjoyed a skit over station
W{INX, Bronx, N. Y. and recognized the voice
of James A, Palabella, one of the artists, It
geems that Falabella, who worked nunder an
alins, wax wanted by the New Jeesey police
for abandoning his wife and two children
during Iast November.

Wily Lient. Begrans ealled up the New
York Police Dopartment who picked up the
entertainer as he finished his broadeast, ana
he was hailed Into conrt as a fugltive from
Justice.

The accomplisbhments of radio are hecom-
fnge more varied and numrrons every day.

IN
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‘“Ah, my dear
Watson

L [ o
Theret's no mystery about the
populority of this new RADIOHM

for replacement jobs. You'll de-
tect it ot once . . . for it offers
smoother, easier, better attenua-
tion than ever before. Try
RADIOHM on that next job,

Note the protecting metal
strip  that ‘‘makes con-
tact’” with the resistance
strip — noiselessly,
smoothly, surely.
CONTATT
BAND

RESISTOR

Radso Service Man|
should Bea member of the
Tautatets of Rpdrw Servies Mem

LABORATORIES
WISCONSIN

CENTRAL RADIO
MILWAUKEE

SHORTWAVE

COILS

Insist on TCA quality when in

need of S.W. roile llﬂ‘xmse of

lheir urlalrr efficiene:

ICA ELITE RIBBED coiLS

Wave Iennlhs 16-217 meters, 4 prongs.
No $3.00

1426, List Price.
Wave lengths 16-204 metors, 6 prongs,
3_windings.
No. 1428, List Price -.$3.75
Also avallable in ULTRA LOW
WAYVE lengths from 9-21 neters,

and broadeast bands, 190-550 meters,
OTHER 1CA COILS FOR ECONOMY

No, 1120, 16-217 jeters, 4 prongs,

l!akl-ll'le {7 ‘ " $2.00

o, 1423, 6 prangs,
Bakellte. List Priee.......... 3.

IRA (CA INSULEX with HANDLE GRIP

Nu, 951, 16-217 meters.

Fdst Irlee .00, 54,00

> No. 3, 6 prongs, 16-217 meters.

B L.ix1 l‘rl ..................

Yonur jobber or Iuvonrc Mail Order House
can supply you with any ICA product at
40% discount. If not write us direct.
16 WIRING DIAGRAMS_ FREE together wlth Big New
SPECIALIZED S.W. CATAL G. A1l new and valuable
S.W. Data. LIST PRICES on converters, coils, con-
densers. chokes, ete.
INSULINE CORP. OF AMERICA
23.25 Park Place Depnt. C-64 New York, N. Y.

110 VOLT AC POWER

From AUTO GENERATORS

This unusual book, complete with
drawings and [llustrations, tells
you how to easlly change ¥Ford,
Chevrofet, or Dodge generators,
and produce 32 to 110 volis, AC
or DC. Gives powe* for radin test-
ing, shop tool operation, floodlights, eto, Price only §1.

AUTOPOWER. Dept. L. 410 8. Hoyne Ave., Chicago
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ULTRA-PORTABLE
P.A. SYSTEM

(Continued from page 7T28)

of connection cable is provided with the dy-
nninie speaker, hesides 25 ft. of cable for the
mlerophane.  tnasmnel as  the speaker is
woeunted within a separable ecaupartment. it
ix poxsible to operate the speaker cither at-
tached to the amplitier section proper, or
removed therefrom aud operated any dlistanece
apart, ‘Theve is ample room  within the
speaker cowpavtment to store uot only the
mierophone and stand, lmt also all the neces-
sary speaker- and microphone-cable, ete,

Oon the 2A32 W, madel, the fnput fube is a
35 twin audio amplifier, the first plate of
is resistance caupled fo the second
control-grid of the same tube, the secomd
plate of which s transfarmer coupled to the
tubes in push-pnll. operated with a
fixed bins., Thix arrangzement provides more

than ample gain for use with carbon and
erystal  microphones,  electro-maghetic and

crystal phono-pickups, radio tuners, ete.

The same high-gain charncteristic is pos-
gessed by the 200 7% W. medel and hy the
stornge-battery operated 13 W. 79 model.

The class B 79 output tube madel will be
of considernhle interest to those who must
employ ', A. systems in nutomobilex, trucks,
hoats or wherever 110 V. A.C. power lines
are not available. This amplifier system can,
at any time, be operated from 110 V, AC.
power lines by merely employing a special
power-pack in place of the storage hattery—
these 110 V. A.C. power-packs are available
not only for the amplifier proper, hut also
for the 6 V. spenker field and 6 V. phono-
grapli motor., A\ simple plug and calle socket
arrangement provhdes for Immedinte seleetlon
of 6 V., storage battery, or 110 V., A.C,
operation,

A valhable feature possessed by this stor-
age hattery system Is  the fiet that it con-
sumes 7.2 A, per hour at full load, This is
evon less than the storage battery drain of a
verular  car  ignition and  lHghting  systen.
Therefore, the operation of this  portable
system in an autemobile will not impose any
undue drain on the ear's storage hattery, As
the total power consumption of the T3 W,
A.C. model 1z less than 1ab W, includin:
the speaker-ficld exeitation and the phono-
motor.

Extreme Compactness

The amplifier clhassiz ftself measures only
15xAx6GY  ins. However, no saeritices were
made in cither efficiency of operation or in
the quality of reproduetion,  This was made
possille by the use of the latest type of high-
nin tubes and their asgociated phase revers-
e and resistance push-pull conpling, A low
voltage-drop merciry-vapor tube vectifier and
the use of ontput tubes requiring tow plate
voltnge assured efficient and simple eirenit
desizn with resultant economy in space re-
quirements,

The contrel hoard is mounted directly on
the phouo-pleknp and motor heard, which has
a cutont to assure easy jaccess to the ampli-
fier tulies, The frame of the motor is
grounded and the entire motor covered with
a s«hield, to prevent Indnetive pick-up by eith-
er the contrel board or the amplifier itself,
hoth being necessarily tocated near the phono-
motor, When the phono-pickup is not in nse,
it Is clnmped into a bracket, and of conrse,
clears the londspeaker mounted in the top
cover when the casc is closed,

Simplicity of Operation

The extreme compactness of this P, AL
syvstem renders its operation extraordinavily
simple. It can he set up In a minute! All
one has to do i8 to snap the lJocks open:
insert the line cord into a 110 V., A.C. power
witiet : throw the amplifier and the phonao-
motor switches on : and place the phonopick-
up on the record, and music or speech, as
the case may be, will pour forth from the
loudspeaker. The loudspenker houxing may
e unhinged from the case and placed or hnng
in any desired plaee, 1ts symmetrieal con-
structlon prevents it from toppling over if
anybody inadvertently comes to rest agninst
ft. The loudspeaker front is protected by a
metal grille, and prevents any wischievous
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or accidental action fram damaging if, ‘Tns
is a valuable feature for all outdoor installa-
tions, and is only too often neglected,

The microphone in turn. is alse provided
with a long extension cable, 1the plug of which
Is novuutlly inserted into the socket provided
for it. No battery of apy kind is required,
as the power pack supplies the necessary
microphone current for the carbon miero-
phane,. BBy manipnlating  the  phono-pickup
and the microphone current cantrols, a hack-
ground of musie miy be superimposed upon
speceh, or one may be faded into the other,
A master tane-control permits tone compen-
sution for local comditions and acts also as
a fecdback eliminator when the loudspeaker
ix in ¢lose proximity to the microphone,

The output of the control hoard is con-
nected 1o the first control-grid of a “twin™ 7
high-gnin amplifier tube. The ecorvesponding
plate eirenit is resistance coupled to one of
the 2A53 pentode tubes, having the unusual
hizh gain amplification factor of 200, An
1. plate choke and small hypass condenser
prevent the plek-up and resultant reetifieation
of R.F. signals.  An  entirely negligible
amount of the voltage ontput of this first
plate ix fed through a large coupling conden-
ser and a resistanee network to the second
control-grid of this 79 tube, the output of
which is in turn resistance conpled to the
recond 205 pentode output tube.  As the
vidtages produced by the two plates of the
79 tube are exactly 180 degrees out of phase,
trire push-pnlt amplification is abtained, and
no bypass condenser need he placed across
the 2A48 eathode circuit. The push-pnll out.
put transformer has a Secondary winding of
153 obhms with taps nt 8, 6, 4, 2, 1-1/3 and 1
ohm, thus permitting connection to any nume-
ber of loudspeakers,

Microphone current supply is  obtained
from the well-fittered power supply throngh a
resistance network, A resistor remains per-
manently placed across the microphone supply
voltage. ns otherwise a high and destructive
voltage is placed upon the microphone every
time the microphone switeh is turned on,

List of Parts for Any One of the
Three Models

One  portable fibre covered, reinforced and
wood-lined portable P. A, case with lock:

One “phono-motor and universal input and
ontput control™ hoard

One dual speed 53-1/3 and 78 R.PM, phono-
piekup

One donble-button carbon microphone and 25
ft. extension enable with piug;

One combination 4-in-1 microphone ring and
stand.

Additional Parts Required for the
7V W. Output Model

One  Coast-to-Const 7154 W,

power pack:

amplifier and

One lHuht-weight dual-speed 33-1/5 anad 78
R.IM. phono-motor and tarntable. 110 V',
AC;

One 1% in. D.C. dynamic matched spraker
with 50 ft. extension cable and ping;
One set of 4 tubes, 1—79, 2245, 1—8&2,

Additional Parts Required for the
12 W. Output Model

One Coast-to-Coast 12 W,
pHfier and power pack:

One light-welght dual-speed 33-1/3 and 78
}\RE\[ phono-motor and turntable, 110 V,

One 11 in, dynamic matched speaker with
25 ft. cable and plug;

One set of 4 tubes, 1—53, 2—

push-pull 2A7 am-

2A3, 1—82,

Additional Parts Required for the
13 W. Cutput Model

One Coast-to-Coast 13 W, class B, 5 stage
amplifier and ¢ V. motor-generator unit:

One light-weight dual-speed 33-1/3 and 78
..M, phone-motor and turntable, ¢ V,
D.C.:

One 11 tn, 6 V. D.C. dynamic matched speaker
with 25 ft, extension cable and plug.
One set of 4 tubes, 1—89, 3—79,
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SUPER BATTERY
PORTABLE

(Continued from page 727)

lalter should be so cohnected (series-parallel)
that the terminal voltage is 8 This com-
Iination will give uniform life of the “A™
and B batterics, Should the bLuilder desire
a longer batltery §fe, with a slight loss of
sensitivity, use two No. 9303 B batteries.
This will greatly lengthen the “II” battery
life as it cutx the drain from about 13 to 8
nut,  When changing the operating voltages
remember to use one-half the nraximum plate
voltage on the sereens,

Contrary to the belief of many engincers
this crirewat is not critical as to tube char-
aclerisnes or Lo voltages applied to plate,
sereen-grid  oor  filkunment  {(lilament  voltage
shoubil not exceed 2,13 V,, of course),

The sensitivity corve (Fig, 4) will give
some idea of what this little set will do, and
why it can operate so well on a small loop,

The loop is wound around the portable car-
ryving ense: 16 turns of litz, wire spaced 1%4-
in, will be all that js tecessary.  'This wire
should be woumdl in g groove in the case
hefore the covering is put on. It is a good
fdea to paint the loop with several coats of
lacquer hefore covering,

This portable may be used as a home radjo,
equuil to any hoine set on the market, with
the addition of a permanent magnet dynamie
gpeaker in a cabinet large enough to form a
goad batlle, A short acrial of abeut H0 ft,
and au gomd ground, should be used to elimi-
nate the dirvectional effects of the loop. With
the use of large sized B batteries, and large
muttiple A" battery units, the cost of op-
eration will be about equal to a large AC
set.

Constructional Data

The little portable set described is com-
pliic in a womten cabinet 14 x 123% x 8 ius.
deep, The outside is covered with imltation
leather,  'The chassis is mounted ou a shelf
alwyve the batterirs and is 123 x 7 x 2 ins,
deepn, made of No, 20 black iren, chrominm
planted,  The entire equipment, inchuling bat-
teries, weighs 28 s,

The layout arrangement of the chassis s
very imporvtant,  (See gketeh 1, Figo 3000 Di-
mensions may be altered but the general are
ranzement should be adhered to,

This set is not hard to build if no altera-

tinns or substitutions arve made, but slight
changes will bring disastrous results, Yo

must bear in mind that here you are erowd.
ing together in one small unit an enormous
amplifying system, and any type of capacity
or indnetive coupling is apt to throw the sys-
tem into oscillntion, Shiclding must be very
thorongh,  Ineorrect grounding, omission of
lilament chokes, or bypass condensers witll
canse coupling herween the detector aml 1LF
tubex,  This will manifest liself in whistles
aml howls, The scecond and third barmonics
of the intermediate frequency are most liable
to cause trouble.

The design of thiz set was very carefully
waorked ont,  Over 16 different models were
built and studied and the one to be described
i~ the result of this work. It is beyond the
scope of this article to describe In detail
why this or that is done, or how the final
resilix were obtained, bhut if any readers are
jnterested, they may write Rapio-Crarr for
forther information,

Assuming that the reader js going to fol.
lew this design in detail, we will begin with
the antenna cirenit (see g, 29, Thiree bind-
fug pests are used, one fur an antenna, in
case one is ever desired, one for the loop and
one (wronmded to chassis) for leop or proumd
as dexired,

The antenna eoil primary §8 lionceycomb
wontd  with 100 turns of 11-strand No, 40
litz, wire. The secondarvy, er grid coil, con-
sistx of 144 turns of the same wire wornnd
in the =ame manner, ‘Fhe coils should be
spaced so that ndjacent sides are 3%-in. apart
{see IFig. 1), Connect as shown.

The first LY, is a little out of the ordinary
ip that the primary is a small honeycomb
coil of (5 turns of No, 38 D.S.C, wire tuned
with a .001-mf. condenser acrosy which a
trimmer of 100 mmf, maximum capacity is
connected. The primary is located at the
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top. The secondary has 375 turns of the
same wire and wound in the same muanner,
It is located below the primary so that the
adjacent sides of the coils are 114 in, apri
(see Fig. 1). Connect ag shown, Thie s
ondary is tuned with a trimmer condenser
with a maximum capacity of 100 mmf. Due
to the wide variation in commercial .001-mf,
condensers, and the small trimmmer condensers,
the pumber of primary turns may have to he
varied slightly.

The second and third I,F, transformers are
exactly alike, Each has two eoils, honey-
comb wound, eonsisting of 375 turns of No,
4% DRC, wire, The primary is at the top,
and the secondary is located below so that
the adjucent sides of the coils are %-in,
apart.

The oseillator coil is wound on a picee of
bakelite tubing 1 in,, outside din., 214 ins,
lonx,  Start the winding at one ened (ot us
call it the top)., Wind down 58 turns of
No. 38 D.S,CL wire, Thix is the winding that
is tuned (see drawingir, The start of this
winding goes to the primary of the first inter.
medinte, and the end zoes to D plus™ 135
volta, At a point 1%-In. down, start wind-
i the pickup coil, 38 tnrns of No, 28 st
wire, wound in the same direction as the
fiist coil, The start of this winding gors to
the filiment of the combined detector-oseilla-
tor tube and the finish goes to the chassis
ground.

Many details, suclh as padding, eote., are
shown in tlie circoit diagram, Fig, 2. The
detector and audio cireuit are of the conven-
tional type but be sure to adhere to the
values given in the diagram. Otherwise the
tone, sensitivity or battery drain will suiTer,

The two tilament c¢hokes, No, 11, are 100
turns of 1l-strand No, 40 litz, wire, honey-
comh wound, These enilg must e sa located
that the leads are very short,  In other words,
they must be moeunted very near the tube
gockets to which they are connected, A
D.I'S.T. switch is nsed for epeuing the A
plux’ and D minus” circuits,

The writer will be very glad to hear the
readers’ comments amd reactions to the ideas
set forth in this article,

List of Parts

One triple binding pest anit, 1:

One  Ilammariund equalizlng  condenser,
mmf., 23

Three Aeravox RO mmf, fixed condensers, 3

One speeial leop, 4

Feur resistors, 15-megx, 14 W,

Rix .1-mf, (Polymet) tubular condensers, 200
V. 6:

fix .5H-mnf, (Polymet) tubular eondensers, 200
\Fop T8

One set of antenna and RLF. coils, 8;

One 5 gang variable condenser with
oscillator section, 9

Two 12,000 olim rexistors, 14 W, 10;

Two special filament chokes, 11;

One speeinl oscillator coit, 12

One Acrovox 0025-mf, condenser, 13

One Insuline condenser, 73-350 mumt., 14;

One first LIS transformer, special, 15

Rix Insuline condensers, 5-100 mmf., 16

Three Aerovox O01-mf, condensers, 17

Two 1 meg, resistors, 18, 25

100

special

One H0,000 ohm, 14 W. resistor, 19;
One 2 meg,. resistor, 20 ;

One D0 mf, 25 V¥, {(Polymet) electrolytic com-
denser, 21 ;

One 4+ mf, 200 V, {(Polymet) electrolytle con-
denser, 292

One .H-meg. 1 W, resistor, 23
one TH000 ohm. 1 W, resistor, 24:

Ome 05 mf, (PPolymety 400 V. (ubular
denser, 263

One 300 ohim 1 W, resistor, 27:

One 1000 olim wire-wounmd potentiometer, 28

One  double-pole singlethraw  topsle switeh,
20,

Two LLF, transformers, Ynd and 3rd, 20 ;

One twin hinding post unit, 31

(ine type 112, 32;

Five 4 prong sockets, 3%

One O prong socket, 34

One nienetie speaker—3 in, size, 25

Qne cabinet, 36;

One metal chassis, chirominm plated, 37 ;

Three Noo 5303 I batteries, 383

Fonr No. 6 dry cells, 39,

Five Natlonal Union type 232 or 951 tubes;

One National Union type D50 tube,

con-
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More than 250 handy
methods discovered by
practical service men!

In Sylvania’s FREE service booklet “Ser-
vice Hints,” hundreds of successful service
men give you the low-down on tough prob-
lems they have solved. Their tips may save
you hours of troubile-shooting on some per-
plexing job.

Mail the coupon for this useful book today.
We'll send it without charge, and put your
name on the mailing list for Sylvania’s frea
monthly setvice bulletins, too! You get
handy information on all leading modern
sets . . . and additional help each month.

And if you have any pet methods of your
own, the Sylvania Bulletin will tell you how
to get free tubes by telling us your own
discoveries.

HYGRADE SYLVANIA CORP.

Makers of

SYLVANIA TUBES HYGRADE LAMPS
ELECTRONIC DEVICES

Factories
EMPORIUM, PA,
SALEM, MASS.

@ H. 8. Corp., 1934

ST. MARYS, PA.
CLIFTON, N. J.

THE SET-TESTED RADIO TUBE

HYGRADE SYLVANIA CORPORATION B-11 '
Emporium, Pa, |

| Please send me your free booklet "Servioe I
| Hints and your free monthly Service Bulletin, |

| NAME ...
I ADDRESS ...... .
CITY ...rvrrierinnns voveenenen. .OTATE ...
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HOW TO BUILD, TEST
AND REPAIR
RADIO
SETS

Rdio nsruction
Library

Including Television, Short-Wave Receivers and Aute

Radigs. 3 Volumes, 6x8—1177 pages, 56! illustrations.

Thiy practleal Libramy includez: PRACTICAT. RADIO
-—The tandamental principdes of radie. presented in an
under<tamiable manner.  Husthiated  with working  dia-
prams~.  PRACTICAL RAIMO ¢ONSTRUCTION AXND
REI'ALK -—— Methods of locating treubie and reception
taults and making werkmanlike repabrs,  Dliscusses mal-
ern Short-Wave Receivers and ipsiallation of automobile
1adios  fully, RADIO RECEIVING TUBES—I'rineiples
wnderlying the operation of all vacunn tubes and thelr
u~e In reception, remote contrel aml precision measure-
menls,

llelps yon to undeistand modem 1ype 1eceiving sets—
tull of construction data and practical kinks for the
aaperbienter—a training course for servlie men.

10 Days’ Free Ezamination
asy Terms

IR M cGRAW.HILL S
FREE EXAMINATION COUPON

HQGRAW-HILL BOOK COMPANY, INC.,
330 W. 42nd St., New York.

(.rmlemen :—&end me the new RADIO CONSTRUC-
TION LIBRARY, all eharges prepald, for 10 days’
Free Examination, If salisfactory I will send $1.50
in 10 days. snd $2.00 a month untit $7.50 has been
pald. If nol wanted T will return the books.

Name e..ccooeentanciosearcann
Home Address
Clty and State ......
Positlon

Name of Company.........

terirarassuan.s RC-6-34
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A RADICALLY NEW
TUBE TESTER

NOTE FEATURES AND UNEQUALLED
PRICE OF THE
I, Neon teakage and come
plete short test autos
matic. H;
2. Line voitage regulation,
—Pilate and flament.  §
3. English reading seale,
4. Tests all tubes. Pre-
visiens for future types.
New tubes can be
addeg without remov-
ing instrument from

case.
5. AND allows capacity
tests good—bad—ieak-
age (vacuum tube wvolt-
metor principle)
Resistance measure-
ments 500 to 2 megs
wide separatien,
7. Continuity tester on

neon or meter,
8. Veri - chrome {ettered =~

bakelite panel. 822.50

This tube tester and shop tester for
a price of only §

10 days trial—~money retunaed it not satisfactory,

L & L ELECTRIC COMPANY

Dept, 9-A
336 MADISON AVE,

MEMPHIS, TENN.

PRACTICAL
RADIO ENGINEERING

An apportunity for RADIO
MEN to enlarge their scape
of training.

Whether clementary radio
principles or advanced sub-
Jects, sound nppllcntlons or
ractical radic engineering, RCA
nstitutes is prepared to give you
the instruction you need,
RESIDENT SCHOOLS NEW YORK AND CHICAGO
with modern standard equlpment
EXTENSION COURSES FOR HOME STUDY
under_convenlent *‘no obligation'’ plao.
Iustrated Catalog on Request
INC.

RCA INSTITUTES,
Dept. RT.6

753 Varick Street, New York
1154 Merchandise Mart, Chicago
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UPLIFTING THE
SERVICE PROFESSION

-

(Cuntinued from page T25)

posing the 12 miltion radio sets represent the
product of 200 radie set manufacturers: old-
timers in the tield. To the writer these 200
mantfacturers mean men whe have given the
hest of their engineering skill aml years of
their time to Jdesign the sets now in the
customers’ homes.  The sueeess, not only of
these men amd their companies, hut of future
ridio husiness as o whole, will depend solely
upen  the satistaction of e users and the
life of the set. 1t must he remembered that
the manutaciorer of these rhistomers’ sets de-
pends upoen repeat orders from the customers
wlien they desive newer sets to replitee theiy

cld ones whep they are worn out,
Rules for Service Men
Allow the writer to state that during the
past 13 years of contact with the radio pub-

lie and following the footsteps of many Ner-

vice Men, there has heen on the part of the
Bervice Man entirely toa mueh knoeking of
the radie sets they have been ealled in te

repalir,

Oon ane veeasion 1 was axked to service a
bhatiery set,  After making an inspection of
the set aml noting that someone had already
torn the set apurt, I told my customer that
1 dld not heleve the set would justify the
expense of rebuilding; that the hest thing to
do was to trade it in on a new set, My cus-
tomer asked me to walt while he called in a
dealer.  This dealer sent his Serviece Man
down to appraise the set and here is what
happened.

This Service Man no sooner came into the
reom and noticed the set when he just puffed
upe and sald, =Well, well, T don’t blame you
for wanting to trade this set off.  Why, that
manufacturer never did build a set that would

work—they are too cheap.” And did be
burn it up!?
The enstomer sald, “What will you give me

for it on a1 new set¥”

The Service Man replied, ~"Well, 1 can’t al-
Iow you more than two dollars for it.”

The customer of eourse blew up and sald,
“Xothing doing—I paid $125.00 for that set
only two years apo.”

When the Service Man saw that he was
losing out he back-tracked, tinally telling the
customer he could re.design and rebuild the
set so that it would give him much better
service !

The eustomer came into the npext rovw
where T owas, told me what the Service Man
said, =tating that since e was ready to buy
a new set anyway, he would let the Service
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A condenser bank for substiution work in set
testing. The instruments shown here are part
of the Service Man’s “kit of cures,”
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Mun build it over and then peddle 1t od. as
be couldu’t get anything tor it the way it
wax, ‘The Service Man agreed to rebuild the
ser, let the cinstomer try it onr and if ir was
any better he could pay him for his work.
But the “redesigoned”  set never did work
right, and tbig Service Man never did get bis
nioney.

The peint is just this:
TO GO THE MANUFACTURER ONE
TER., REDPAIR TIE SET JUST AN CTHE
MANUFAUTURLER  DESIGNED  1F, If it
doesn't work like other sers of different manue
facturers, tet the costomer tind it out, as this
is the only way relinble merchandise cap be
recopnized, T always tigure thar the maniie-
turer has sutlicjent laboratory service and en-
ginvering «kill to know more aboudc it than
I do—or ¢lse I wonld Le a radio sct de-

NEVER ATTEMIT
13T

signer,  (Editorial note: The aforementioned
fact is semething a great many Service Men

should remember,)

‘Phe morat of the above story is: Xervice
Men—Eknow your limitations amd never ey to
caceed them!

Of cotrse, I have spoken from the free
lance Service Man's side—the man whe does
not sell radio sers but sells only service and
necessorfes, The angle is a little different
with the dealer who sells radio sers and ser-
vice, but tactful salesmanship  will handle
this problem suceessfully,

Free Lance Servicing Versus Dealer

In towns of 10,000 population and less, the
average dealer cannot afford to equip and
operate a shop on a seale as that of an jn-
dependent Service Man,  The fact that the
dealer {8 looking for the profit on the mer-
chandise sold will always encourage the deal-
er’'s Service Man to be more intent upon sell-
ing, rather than to see that the radio sets
stay sold. 1 have seen many such Service
Men sell a pew set of tubes, instead of e
placing a new rpesigtor as should have bLeen
done—and the eustomer’s st soun acting as
it did before serviced. The dealer’s Nervice
Man will adways sell a new <et when he has a
chance for profit te himself! Now maybe
the castomer has just facts and reasons for
not wanting a new =et,  f he crowds the
sales argument, the customer feels that tbe
Servive Man is just trying to sell him. This
alene has ceme to 1y attention 50 wany
times that 1 guess | can’t see abything bt
an independent service shop.

So many cusioners have repeatedly said:
1 feel free to talk to you about my radie
set. 1 know you will net try to sell me i
new set but if you really say my receiver is
worn out, I'l take yonr advice and get a new
one.” la this not preof enouph chat fair
dealings apd honesty will make a serviee shop
pay? It dees, aud pays eell, i good. cuw-
mon  senze busiess methods  are  followed,

0-25MA MILLIAMMETER )

PILCT
LIGHT
|-

BATTERY
SWITCH
|~

BINDING DOSTS

R FCHOKE

~
350/ BINDING
mMME  POSTS TO

TEST DRODS-/
PILOT LIGHT

~ OSCILLATOR. CONDENSER TESTER ~

A combined oscitlator and condenser checker
—1the panel appears above.
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the new tubes in it To me thix point is

Ike trying to take an Ingersoll watch and
put the pares of a llamilton in i, 1t just

can't be done and done right or protitably,

I liguee that the radio has been designed
amd bailt and halanced for that particular
sot-up ke the Ingersoll warch,  Mlthough
theve dare certaln times whien a new tube can
Lo used in a certain socket, 1 am taking the
point af the whole set of tnbes to be changed
fer the new ones, 11 thix was possihle we
would not have pide advincemeng in the art
that lis heen made up to date,

When yan are cldled in to serviee a radio
set #ive the best service of which you are
copable, amd remember thit your have 1 won-
dormal field to sell supplementary merchan-
tlise, <ueh as additional londspenkers, remote
controls, new acrials and plogs, eie, Pablic
address amplitiers can he used, in the home,
for nurseries d maid service,  The iden of
re-monming  radin chasses  in cabinets  or
eotlier pieces of furnitiure, ax well ax in the
walls of o room atd many other places, can
lve sold,  Truly, there is a wide ficld for the
imleprident  service  shop if  the peehnictan
will juxt use hisx head and apply a little in-
cennity.  And haw about the aato radio ficld
which goes haad in band with serviee shops?

Learning Radio Fundamentals
Lot nx stop for a moment and make a
auick analysix of the radlo =1, and what
constitntes 13 general make-up
1

There i the steel ehassis
I'he wire used for conunectlons;

o Condensers—iixed, variable md electro-
Iytic;

41 Resistors—tlxed and vaviable ;

10 Radlo tubes

(6) Tuning coils and transformers,

Now the first two items do not cause us
naeh coneern. bt the rest are onr  chief
“hread and butter” elements, In building up
a radio service shop ler's hold to these last
four items as  the basis upon  whieh our
knowledge and technigue is 1o be built, and
de<ign  our equipment aroumd  these funda-
mentals, 1t is axsumed that the prospective
shop buikder has had a thorough gronnding
or =ehooling in radlo, and Knows the sciehee
of these four basie etements so well that when
n set contex in to be repaired he ean take one
look at it, determine whether it's a “super.”
ar TR set and draw a mental picture of
the fundamental hook-np, aml thus pictire
linw the varvious circuits perform or work.

When parents of radio minded hoys ask
what is the best education o hoy ean take to
become a radio technician T wonder if they
really  realize that  radio selenee Lins now
proggressigd to s=neh an extent that e means
nany vears of radio school and practical set
stndy. I tell them the tirst thing advisable
to de to hecome a radlo techniclan is to tearn
the tadio tetegrapit code.  If the prospect can

I = —
“ 5-mF : _ 1.ME
25-mF J i 2 MF
I ~ —i
01-MF - 4 mF
—_— . —
l l O1me I'I:""O Y 6 MF
I| oou-me I'\I';_::z 8. MF
005-mF . 5P
250:Mmat J v S8
B
L 3 e
! ~ PANEL NQ 4 ~
> S —
y .5-MF 1.MF
10.1-mF L 2 MF %t
.01 -MF & 4 MF
— 1t
001-mE 6 & MF —
.005-MF & ame
e
l 250 MmE

L — -
[ C"BINDING POSTS

[ ~ C.ONDENSER BANK ~

A useful resistance bank for resistance
measurement.
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master this to the speed of 20 words per min-
ute, he certainly has enongh intestinal forri-
tiude to take a complete eadio conrse from
some of our well-known schools—he certainly
will =tick to radia in any of It= bhranehes, aml
most likely make a suceess of it. 1 dontt
know of anything that will test a1 person’s
patience and hring out his stick-to-i-ive-pess
morve, than the mastering of (he radio tele-
eraphic code,

Service Receivers in the Home?
As the wrlter has spent the fast 20 years
in rndio setling and servicing--in facr, gvew

tip with raddie—the muceh  debated quieestion
that the Serviee Man has o contend with is,
SRhonld  eadio sets be servieod in the ens-

tomer's home " My experience and
divte arve, absolutely, *NO

Let’s Jook into this from the c¢astomer's
sitle,  Consider the mistress of yonr cnstome-
er's home, Wotld you like to have the ~in-
Kides™ of your radio set spread all over the
floar—1the soldering iron heating up o yonr
talde-—the dnst und dirt that is bound 1o
colleer on and in the eadio chassis <eattered
all over your clean floor opr rug? O eonpse
you wonldn’t,  Mr. Serviee Man, did you ever
tind a eustoner’s table that wonld make the

ideas o

right kind of henel: or one that yon didn't
have to he careful of seratehing?  No, of
coutse notl  Did you ever find plenty of

fight on your work from the average living
roon, chandelier or reading lamp?  Did yom
ever have with yon jnst the tools you would
Hike to use: or just the parts yon needed on
the first eall 'L et the last 20 radio sets
yYon serviced you cannot trathfully say, "1t
wias just as easy to do the work in the cus-
tomer’'s home as in my shop.”  Would your
doctor come (o your home and perform an op-
eration on your tonslls; or operate on you
for appendicitis on yonr dining room table or
your davenport? 'l =ay e wouldn't. Then
why is it any more logical for a radio Service
Man to operate on your radio set in your
parlor than it ix in a place where vou have
taken the greatest of pains to buikl vour
shop =0 you e¢an render efficient service in
the shortest possible time?

I can’t see why most Service Men don’t
pick up old second-hamd radio receivers, recon-
dition them in their spare time and lendd these
sets fo their custamers while vepairing their
w18,  No customer will object to using your
sot while his is in the shop. In some in-
stances yvon might sell this set to the cus-
tomer, because his family's pregram desires
interfere with his selectlon of progeams,  Also
there may he g honsemaid for whom the
owner would et an extra #et to help Keep
her contented with her o, In addition, the
lending of this ser allows you more time to
do a better job on his set, permitg yon to ar-
range your woerk so ax to hamdle more calls
(this idea alome will more than repay youi.
and may emable youn to sell a set.

Hlow many times have you been called in
to fix a ser——say abont three or four o’clock
In the afternosn-—onty to make a set analysis
amd find that a condenser section is out 3 yon
still have about four other calls to make, yvet
your enstomer states that he “has  friends
coming in for evening to play bridge and
there is o certain program that they want
ty hear?’  Who hasn’t lahored many times
under this condition? Wouldn't the conveni-
ence of a set that yvou conld lend him let you
ot nicely and allow you to do a real job on
his set? You bet it would!

Radio Servicing is a Profession

So let’s take off our conts and study this
service problem in real earnestness,  First of
all, what is radle servicing?  To the writer
it I8 a profession—a professlon on the same
hatsis as that of a dector.  The real Serviee
Man has spent years in stady, and has taken
xante KInd  of schooling to fit him in this
sefenee,  1lis §x not just “plier and screw-
driver” work: and it's not a trade that can
he learned by simply dolng work on radio
sets, It takes gtudu. 1t takes experienee,
I takes bewin wark and ingennity,  If Service
Men will just look hack over their experionee
they ean xee that it has taken a lot of money,
te et their experienece, as well as time and
study.

[f you, Mr, Service Man, have learned that
the secret of irccess is hard work, then give
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ON YOUR

; H FERE'S a quicker-acting, easier-
l operating tester that enables you to

make more calls at the lowest pos-
'sible cost! lHere's a tester that
thousands of service men prefer be-
cause it makes each dayv’s work net

them a bigger income. Put No.
710 on your payroll--NOW'!

! The No. 710 Tester tests all types of radios

. . . both new and old—and easily handles
the most advanced circuits and newest tubes.
This better tester is equipped with a practi-
cal selector switch which makes it easy to
check all parts oi tube circuits by connect-
ing to the set sockets. Selection for testing
voltage of plate, grid, cathode, suppressor
grid and screen grid is quickly and accu-
rately done. Plate current, filament volts,
line and power supply volts, resistance and
continuity are measured also. A battery is
furnished for coutinuity testing of trans-
formers, chokes, etc,

The No. 711 Tester is the same as the No.
710 . . . except that it ts equipped with the
new Triplett D'Arsonval Volt-Ohnimeter.
This instrument has 1000 ohms per volt re-
sistance. Its easy-reading scale makes it pos-
sible to accurately read up to 3.000,000 ohims.

Your Jobber Can Supply Ycu
... with these advanced testers at Dealer's
low net prices. The No. 710 Tester is only
$16.50. The No. 711 Tester is only $24.75

Readrite Meter Works {5

110 College Ave. Bluffton, Ohio

Literature is FREE! Write today.

READRITE METER WORKS, |
110 College Ave., Bluffton. Ohio |

r

l Centlemen: Send e catalog on Readrite Testers No.

| T10 aml No. 711 . . . amd complere line of serviching |
equipment. g send “Proof** folder, which fillus-

l trales letters from service nien. '

[}

Name

Street Address L ...

l Clty 11 12 R
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BUILD YOUR OWN

SHALLCROSS
UNIVERSAL
TESTER

For $41.50 Complete

VOLTS
A.C..D.C.
3=25-100-250-1000
Ty

per volt
MILLI-
AMPERES

l-l'llr II|I|~10(I'.'

CAPACITY
001 - F0 M
Paper or
electralytic
condensers
INDUCT-
ANCE

1 - 10000 Henrys

.5-5,000,000 ohms D.C. Resistance

Send 6¢ in stamps for the new Bulletin
No. 611-P containing the complete
wiring diagram and operating in-
structions for this modern service-
man’s instrument.

ﬂ“ HALLCROSS MFG. COMPANY

Electrical Mearu tng b ; mmmh,
and Acewinte Reseislors

700 AL DADE JOULIVARD

COLLINGDALE, PA.

oRte Ve RADIO

A real. hm\erru1$195

RLD wioE

fong and ~HORT
WAVE Radin He-
+¢lver thal acto-
ally gets local and
forele&n browd.
ca-1<. pelice. smateur, alr-
Pane, ot D an-~mi-slor
direet! No <irble and (nol-
proof that no radio km
edge s necded o put i1 futo opera
tion! Thou-ands now in u-e. Owners
reyor recention of Foreign Stations with amazing v lmne
Work. an twi ﬂnupen ive hatierles. Not a toy! RESULTS
GUARANTEED!
Ave constraetion
on attractive metal ¢ha

kit have all necessary harts mounted
“is I panel, all ready for wirlng
Ulear pleture diagrams.  Wire 10 yourseIf! B8 ea-y.
only six connectban. and the -et §s aeady o operate
Warelength range I5 (o0 600 meters.  Complete K- whh

e0il—
ONE TUBE KIT $1.95 @ TWO TUBE s2.85
(Wired and tested for $1 extra)

TUBE- Special 1spe 1or use oh one dry cell .$ .85
PHONES —Double Head-et .. .$1.25
ORDER NOW: Send St balance C.0.D., or if full re-

mittance we pay postage.
Laurge. three color MAP ot 1l
WORED. Time Chmt, W

lOOK Station  List, valuall uurlNﬂwl
8 Wave Intermation.. Send 25c

ACE RADIO LABORATORIES
1619 BROADWAY  Dept. RE  NEW YORK. N. Y,

WET AMD DRY ELECTROLYTIC
PAPER AND MICA CONDINSERS

FICOGHNIZEA #¢

¥ MiDADWAY
HIW YORN

752

Ju=t a lirtke hit more for the price of the job
it. zood hard effort te please.  Take time
rnongh 1o clean and polish the cabinet, sce
that 1he dial is in the center of the opening,
the knobs are tight and rfree. CUell your cus-
tomer thuat he has a nice set and that it has
heen well taken eare of, and then youn will
never have to worry ahbout coampetition or
rour price. Ile sure to explain that you guar-
antee your work and for them to let you
know at once if there is anything that ix not
salisfpetory, Do these thing= aml you can
expect siecess in radio service work.

The following are clo approximate fig-
wres for equipping a shop. The pro-
coture for going into thix lasiness and con-
dnering it properly will be ontlined in the
next lssue.

Approximate Cost for a Radio Service

Shop

Test Fguipment  (Oscillator and Uni-

versal Meter) ..o ... . N150.060
Radie Benel o000 o0 00 L. 40,00
Ridio Beneh Test Tanels. ..., . ... lll(l 06
Radio 1"A. Rack (completer. .. ..
Wark Beneh ..o,
connters (2 L., .
Machinery  odrill pr(-« RiLW

Erimder. motor and shafringy .., ., 120,00
Michine Bench . o .. 0 o L., 12.00
Tube Checker (oo i e, 5000
Alr COmpressor L., v 2aa0 |
Hand Tools ... .. .o, reieree. 150000
Show-case (second-hand) ,.......... 20,00
Desk  (second-handy .., .... .. baag KA

Lighiing fixtures ......... S . 30,00
\Intinm'n 60000 e 303,00
‘Table and Chairs lec-mu«l hnluln caeae . 1500
I'ninting and remodeling store and

shelving ... .. oo, 100.00
BlEns e it icciie e 1300
Wiring of storé..eeovnn. i, 50.00
Tube stock ..... 5 e s HHLOO
Ttadin stock of pa rt« und accessories. . HULOO
Car (second-hand) ... ... .. L. 250600
Ofhee supplies (hlm" type-

writer and books, all se u-ml hand o, 1t 00

$1,072,00
(to be continued.)

@
INFORMATION BUREAU

(Continucd from page T36)

AUTO-RADIO NOISE SUPPRESSION
263y William Drown. New York, N. Y.
Q) 1 bave been readiug with interest

the varlous articles In ap1o-CRAFL regarding

ato-vidio noise elimination. 1 have ddone

a good deal of installation work, and there

are some installations whieh just refuse to

respond to any of the treatments (although

I have not tried the shiclding method de-

seribed in the April issies,

I am particularly interestecd now in a
niethod that I read abaut, but cannot find
any practical information as to how to make
the device or how to connect it to the igni-
tlon system of the car. I am referring to the
method of tuning the ienition system to a
frequencey remote from the broadeast band.
Can you tell me how this method 18 warked
and how 1 can moke an experimental set-up
to try 1t out?

1A} We are showing a scetlon of a com-
mon car ignitlon system, in Fig. Q.263. This
includes the ignition coll and the ULreaker
points of the distributor. The ignition trans-
furmer (or coil ag It is commonly ealled) in
conjunctlon with the distributor and the
spark plues constitute a circuit almost identi-
cal in action with the gpark tranamitters used
years ago.,  The circuit constants of many
cars unfortunately tune this spark transmit-
ter circuit to a frequency within the brond-
cagt band or to a harmonle of some of the
brogdeast band frequencies. 1t i3 well known
how broad a spark transmitter tunes. From
this cxplanation, it Is easy to see why inter-
ferenee is set up io the scnsitive auto set.

There are commerclailly avallable units for
the purpose of tuning this spark transmitter
cirenit to a frequency far removed from the
broadeast band, so that any barmonlcs that
fall in thiy band are 8o weak that they do
nut cause Any trouble.

In the circuit, Q.263, we bave shown the

RADIO-CRAFT
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or More of These
Popular Short Wave Books

Hero's money put right Into your pocket—here’'s a sav-
ing you never gave u thought to. You get absolutely
FREE an¥ onc or more of the regular 23c and 50c short
ware books with a year's subscription to SITOINT WAV
CIRAFT, the Radie Experimenter's Magazine. .\ one
year's subscrintion brings you one fifty cent book or two
twenty-five cent books; a two-year subseription brings
Jou two fifty cent books and any one twenly-fine cent
book. TDiecide NOW what hooks are 1nost necessary to
jou——then send us your subscription by return mall
The Looks will be sent to you immedlately.

i Wik

i

i =

%, -
No. 1 No. 2
50e 50¢

TlIlS popular shortewave magazins interests the great
army of “‘hams,’” broadcast listeners. and genera!
radio students who are Interested in ezperimental as
well as scientific angles of short wave developnent and
apnlication. In each monthly lssye appears the largest
and most correct short.wave station call list. and im-
Portant construction articles of receivers and transmit-
ters, including "'picturized’ diagrams easily understood
by anyone, a bl featyre '‘originated’” by SHORT WAVE
CRAFT. You'll also find the latest news about short-
wave phrsies. mlero- and ultra-stiort waves and other
applicatlons of this newest branch of radlo.

Many Short Wave Sets to Build

Many excellent short-wave sets with complete construe-
tion detatls with *‘picture’” dlagrams, are found in every
fssue—these sets sary [rom simple one- and two-tube
sets to those of more advanced design, five and cifht

tubes.
Big Silver Trophy FREE!

inaugurated by My, Flugn Gemshack, FEdiior,
was the “Short Wave Scout Contest.® To the Short-
Waie 'fan’” who has legged and obralned rerifieation ef
the largest number of short-wave statinns fromn all oer
the wortd, during one mwonth, wiil he awarded a magnifi-
ent sihver Short VWave Scout Trophy.

4-Color Cover 9” x 127 —
25¢ The Copy

Recently

Over 200 Jtlustrations

On All
Newsstands

SHORT WAVE CRAFT, Depf. #C-634
96-98 Park Place, New York, N. Y,

Gentlemen: Fnclosed vou will find my remlttanee for a
shbseription to SJIORT WAVE CRAFT for
[ ] One Year @ $2.50 (Canadian and foreign $3.00)
['] Twe Years @ $5.00 (Canadian and forelon $6.00)
Send me FREE books which are circled below.

1 2 s 4
Name

Addrems

se.ceseie b sssssssssEsanssimssEsssaaTEcnvan

- N - 12 1 1

tSend remittance in check or money order. Register let.
ter 1f 14 eomtaing eash or unused U, 8. Postage Stamps.)

MAIL COUPON TODAY
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addition of a coll and two condensers whieh |
are connected 10 the hinding pest on the side ]
cf the disiribnior. This post is the 6V, bat-
tery conuection to the hreaker pofnt.  This |
tuncd cipruit is a shunt tuned circuit gimilar
to e tning cirenits in oo radio set. Bt will
te naticed hat the ground 15 made to the
mid-point letween the two condensers,  This
prevents o short cirenit of the distributor,

The cobl for this peiee filter is wound with
440 turns of number 32 enamel wlre on a
formy 1 oine in dismeter,  Uhe turns ave ran
dotwentnd in o sppiee U ineh lon oo the form,
The condensers are -nf. mica or paper in-
snlated nnits, preferrably the former. The
coil and comdensers should be placed in a
metal box, at least 4 Ins. to & side, and
mounted as near the distributor as possible.

Additional, and nore detaited jnformation
o the dexign and  installation of a1 noise
“tnner ont’ (0% resonating the iguition ¢ir-
cuit of the cary is contained in the article,
“Redueing Car-Radio Tmterferenee,”™ hy FPrank
N, Mayer, which appeared in the Jone, 1905,
issie of NRanio-Cnarr, g, 7450 4This item
was 1 heether comment in connection with
the article, “Interferenee Elimination in Car-
Radio installations” in the February, 10383,
issue, pg. 4T,

NATIONAL FB-7

(264) Mr. J. B. 1llarrison, Knoxville,
Tenm.

(Q.) Can 3ou prict the circult of the Na-
tlonal FIB-7 receiver and explain what the |
twa oscillators are for, 1 have scen this cir-
cuit printed recently, and I am punzzled by
the two oscillator circuits, Is this a double-
super In which the signals nre heterodyned
twice to match the intermediate frequency ?

tA The elrentt of the National FI-7 set
1s shown below, Fig, Q.264. The oscillator
at the left side of the circuit ix the usual
superhet, ezcillator for frequency changing.
The other oscillator 1s a lweat oscillator for
making a carrier wave audible.  This oscll-
Intor jg tuned to a frequency 1000 eyeles away
from the intermedigte frequency, Dy beating
with any incoming carrler, a whistle is heard, |
This gimplifiex tunlnyg “phone sations, and s
essentinl for CW code <ignhals, as otherwise,
anly 1be key clleks would he andible,  This
conddition is commonly knawn to all amateurs
who use spperhetersdsne setg for pieking up
code signals,  This escillator = equipped with
a switeh so thnt when a plone station is
tuned in, the whistle can be ellminated,

It is interesting to mare onee other polnt
about thix receiver. The first-detector and as-
cillator tuned cirenite are arranved in such a
way that ordinarily the condenser shinnts only
a part of the coill This is for the purpose
of “bandspreading,’” to simplify  the tuning.
However, the coils are provided with bhases
having enoagh prongs xo that gll terminals
cote ont ; henee tu Iy possible to plug in colls
having the tunlng condenser cannected aeross
the entire winding in the usual way. This
expedient makes the recelver hoth a mnunu-l
ous range and a baowdspread  deviece, The
acrial, first-detectar and osciblater coils are
all plugged in as a unit,

AUTO "B" ELIMINATOR

(260 Mr. Kenneth tiray, Hamilton, Ont.

(Q.) This Is the first time } have sent you
a letter and it is to reguoest you to give me
an artlele on 2 IV eliminator for a car radio
get, At present | have a st operated by bat-
teries, bart | wonhd greatly appreciate on artl.
cle on this subjet before Jong,

(A While it i poessible for an amateur
to constroct a BB power unit for a ear radio
sct, thete are two definite reasons why this is
not practical,

First, the c¢irenit arrangements are such |
that if the vivrator gticks and they have
a bad habit of doing this even in well de-
fitned manufactnred unitsr a very heavy.
continuong load is placved on the car battery
which will very Hkely ruin It unless the short
18 rectified within 4 very short time. |

Recond, well designed and constructed unlts
are available at such reasonable prices that
it 1s not worthwhile for the eonstructor to go
to the tronble of making one, which prohably
wenld not be as gond ax a manufactured one.

(In spite of these obfecetions, we expeet e
print in a fortheoming issue of Ranto-Crary |
the data on a vibratar-type “Ii'° unit of simple
e xign, which the experimentally-inclined radio
than may tind pleasgure in building-—even if, ax
previongly stated. it may be economically im- |
practical in the long run.)
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X-RAY REVEALS NATIONAL UNION |
RADIO TUBE ACCURAGY-QUALITY

Servicemen Everywhere Acclaim
Fine Tubes—Free Shop Equipment

Many thonsands of service experts theanghout the
Uuited States are thding it profitable to e tieed-ap
with the National Union progrim. ‘They have proven
to their own complete satisfaction that National
l‘lllnn means more than-—Radio Tobes, Notiunal
Uinan stauds ns a symlwol of maore service hisiness
and betier service Lisiness at a profit,  No servies
mwan who appreeintes the- tull signiticance of what
National Union ean mean to his success ein possibly
afford not to tiengowith the National Unidon Program
Resolve now to f1e-up with National Union in your
own best interests,

FREE SHOP EQUIPMENT

One of the principal objectives of National Union
has heen to supply the servicernan with modern
shop equipinent and data 80 that he would be i a
position 1o do better seevice work and more of it at a
prolit. Testers, analyzers, service manunls and
seryvice toals are given with the purchase of National
Union tubes. ‘The wide awuake dealer eealizes the
wlvantage of obtaining his equipment in this winy
as e has hoth the gaarnntee of the manufucturer and
the hacking of Nationul Union.
Natioual Union offers include:
Servicing Tool Kit, Supreme No. 333 Analyzer, Service
anmls—-Augq Manaal, ‘Friplett Oseillutor and Gut-
‘v,ut Meter, ] riplett Tube Tester, lickok Diamond
uvintJr, Tube Tester, Supreme Model 43 Tube Tester.

All Offers, gub_ior_l to withdrawal withont notice
Small deposit. What do you need? Get details

£ = 0 e 0t o P o P o O o e
Reprodncetion from x-ray photo. Consistent ?J:;"f{:f.}.g.'.‘: 'Tknvle‘llnl:nlt? S il e
detail acenracy in Nationn] Unijon tubes is one New York Cit . R
renson they are sold hy moreservice men than %

any other make. Parts of this tube are a. Top Gentlemen;

Mica; b, Top Fil. Support .c Spiral Fil 1looks; -
d. Fil, Hook Support und Fil. Guide; e. Con- I am interested in

trol Grid Support; f. Plute: g Controt Grid ekl e i

Lauterals; h, Bulb: i, PluteWeldl: j. Getter Flug

Supports; k. Grid Welds: L. Stem I'ress: 0. | 07 T 2

Exhaust Hole; n, IExhnust Tube; o, Basing Name |,

Cement; p. Bulb to Stem Seal; . Lead Wire; T

r_ Exhoust Tube Tip: s, Base Dins: t, Fil Street.

Welds; «. Fil, Supports- v, Bottom Mica; w. =

Mica Straps; x, Fil. Strunds. Cllyz s el o State Sonkd.

i}

WEBSTER - Chicago

Portable
Public Address Systems

m-——]

COMPACT POWERFUL

P Al

o

WEBSTER —Chicago PA-42

A Powerful Public Address System
Reasonably Priced to Meet Competition.

Quality for Performance. Send for Circular.
°

THE WEBSTER COMPANY
3830 West Lake Street Chicago, Illinois

1934 753



PosTaLBOQOS

Something the Short
wWare Fan  has  been
walting tar, fur a_lmg
limg tlme The Poslal
shocrt Wave DBOOSTER
will inercase the setl

tielty and selectixits of
Your présent recelyver
over 300%. It eltmin-
ates Pepeal spats, $in

ago frequencies and
Iowers the bacrkgrouind
noise conslderanly.

IF >ou are Inter
eated ju heurlng for-
eign xcations you
could never hear be-
!ure—lF you have difienlty Lu separatlnk stitions

the 19, 21, 19, 1w mster arad a1l aiatear lnd

IF vour background nolse i too Likh—IF sou
ate troubled with statlons rePeating an ftTerent
wints of the dlal—I- not hezitate—l'urchase a
POSTAL PRE-SELECTOR AND BOOSTER.

CONSTRUCTION

Each Postal BOOSTER 1: actually lahoratory eon-
stpgried, testid and ealibrated It engpilovs 2R
peatodes, 1-23Z5, uses thg new drawer coils and is

GUARANTEED TO IMPROVE S. W. RECEPTION

entlrely selt-powered. [t 1s equlpped with a gain
control, switeh to cut the NMOOSTER in amd out of
the clrcult, and an illuminated acrohlane bl for
the maln ning contrel. it 13 mounicd In a beautlful
slurdy ceystal nlshed shle)l=l cabinet with rubber
legs and wieasures 8% " x 9%, " x 6~

SIMPLE TG OPERATE

The Postal BOOSTER can be connected to any set
in less than a minute.  No touls or seldering neces-
sary. THE POSTAL BOOSTER WILL IMPROVE
RECEPTION ON ALL SHORT OR ALL-WAVE
RECEIVERS, regardless af the make or the price
dea pald. mobd ultls o waney-bDack guarantee, Oper-
ates from elther A C -1 O or Ballery. Blbia
instructions tumnished with each unit.  Promin

dellseries

SPECIAL PRICES
Soll  conititetely  1aboratory construeted and
callbrated whih one (lrnwer rur any band....$19.93
Matched ~et Sylvanla 2-58, 1-2725 tadies 2.95
Drawer colls I\ulluble for {14 te 29) (29 to
55 (53 o 9U) (90t ) (Bed to ;.m
{330 to 550) meter bands, each drawer. . 3.95

POSTAL RADIO wew' vomc" ™.,

The

SHURE
TECHNICAL
BULLETIN

is valuable in your library.

Devoted to the advancement of microphone tech-
nique, this monthly puhlication of Shure Brothers

pany, Microphrme Icadquarters, contains
authoritative and useful information on
techmrnl phases of brou(lcusl and sound engineer-
ing, design data, new of micropl

‘These back issaes are available at 6¢ per copy:

No. I Condenser vs. Two-Button Microphones

No. 2 Field Probl in M P Pl t.
Part [ —Broadeasting

No. 3 Field Problems in Microphone Placement.
Part 2—Public Address

No. 4 Mixing Circuit Design Data

No. 3 The Microphone—An Electric Far. Nolse

easurements—Binaural Tranamission

No. 6 Field Problems it Microphone Placement.
Multiple Microphone Systems

No. 7 Electro-Acoustic Measurements of Micro-
phone Performance

No. 8 High Quality Sound Reproduction, An
Qutline of Factors Affecting Fidelity

No. 9 The Truth About Microphone Response
Characteristics

No. 10 Transformors for Speech Input Circuits.

Neo. 11 Amﬂ"“i Radiophone Transmitters.

—Vart

SHURE BROTHERS COMPANY
215 W. Iluron Strrel Chicago, Il.
Send m the followmi issues
of the STTURE TRCHNICAL BOLLETING
Noo L ... - Mm. 3....No.4
Na. 3 I T M. ....No, 8
Nao. @ ... .MNa. 10 . No. 13
(6c per mpy)
Enter my subsacription for one year.

Price 50¢)

1 am enclosing ., ,,..c. ..in stamps
...... money order.

Address.
iy and State. . .

Have You Seen

ELECTRAD’S
10-WATTER?

It's a corker —and low-priced !

Wire-wound, vitreous- enameled,

and has non-corrosive Monel metal

contacts and lugs. Same type in

3 sizes, 3 ratings and 67 values.
I vite for Nete Cutalog “RC-6"

78 Varick 8. New York.

ELEC
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OPERATING NOTES

(Continucd from puge 781)

fteturning to the shop [ sat arcund about
an hour wondering if this AK. job was all 1
wa, golng to get; Lot no, the phone rang
and it waus a call from a customer about 10
milex away. As | do not make any repairs
in the ficld, 1 grabbed my tube tester, tubes
and tools and pushed the old Liz up the road
ax fast as it would go,

BRUNSWICK 17

ITE complaint in the set, a Brunswick 17,

was that it continuously played loud enough
for the entire nelghburhood—the volume con-
trol, R, in Fig. 3B, did not have any effect.
After testing the tubes I found that they
checked U.K. and told the lady that 1 would
have to take it to the shop for further
checking.

In the shop, and with a high-quality ana-
Iyzer at my ftinger tips, everything checked
all right, 1 replaced the AV.C. tube with
a NEW tube, Lut still no contrsl of the
volume. After about an hour 1 agaln tried
some more tubes,  Finally, after about a
dozen tubes weve tried, 1 found one with the
correct characteristics and the set worked all
right.  (This wus the most stubborn case of
receiver trouble caused Ly incorrect tube
characteristics of any that I have ever run
across.) 1 returnmed the set to the owner
and received £4.05, ag I charge 5¢ a mite for
handling.

Afier having lunch 1 went to the post
office to zecure some parts 1 had ordered, in-
cluding some No. 30 enameled wire for re-
winding voice colls. 1 bad a Crosiey coil to
rewind, so § then got busy and rewounnd the
cail, retnrning it to the owner and collecting
$4.00.

Later in the afternoon a man came In with
a complaint concerning a Majestic 210,

MAJESTIC 210

F SATID, “the set wlil not work and the

biz tube gets red hot.,” I told him that
no doubt the filter condenser had breken
down (this model uses two 8 mf., dry electro-
Iytic condensers), and that 1 would have to
bring it to the shop for repairs. §le wanted
to know whether I would guarantce the job,
as he had recently pald one Service Man
37.250 for a condenser job. T told him I
would guarantee the condenser, C, In Fiy.
3C, that I would put in, for 90 days, as |
guarantee all my parts for that length of
time,

When I arrived at his house 1 discovered
that the Hghts fluctuated, whereupon 1 ad-
vised the owner that I could not guarantee
the job unless I put a voltage regulator on
the radio set, because of the faulty line sup-
ply. 1le agreed to have this work done, so
the receiver was returned to the shop and
1he necessary repair affected. 1 charged him

$£0.50 for the job.

RADIO-CRAFT for

This gave a total of $24.85 for the day.
1t is not every day that thls much work iy
done, and neither is it the most work that
lus been done In a day, but the tigure gives
an ldea what the small-town man has te de
for a living.

1 do not know how these charges apply
to other sceetions of the country but there iy
no complaiut here, It isx vitally decessary
that all work be the best, ax bad news travels
fast in a small town and it coessary to
gt repeat bnsiness In a small town to make
g living, Word of mouth advertising s the
Lest {or worst) advertising that a radioirls
cian can get so I otry to please everyboly,
¢ven if 1 lose Moncy on an oceasional job.

1 might also add that T Keep a perpetund
stock invenlory ami buy parts whehever |
Peed over $5.00 worth, In this way my sup-
ply expenses are never heavy one month anid
light the next unless businesg rises or falls.
In other words, 1 try o keep my expemli-
tares ot a percentage basiy in proportion to
ry income,

I use a clalm check that serves two pir-
poases : (1) it aces as an invoice of the repulr
Lill: and., (2 when sidned It gives me a
record for future reference—also, it notifles
the enstonler that all repairs are cash!

Although the preceding information s gen-
ernl, it just shows what is Jdowe in wmy shop
and it mighe help someone whoe is figuring oo
starting a shop in a swall town.

1 keep about 50 tubes of all kinds and a
stock of parts which generally have to be
rencewed.  An elaborate test panel ix not good
hixiness for the small-town mau as his vol-
ume of business will not justify the expendt-
ture of over $150.00 for test eguipment. An
analyzer, tube tester and oseillator are
EXRENTIAL and they should be of yuud
quality,

As to advertising, 1 use only a form card
similar to those which have been shown in
past issues of Rapro-Crarr, asr 1 have not
been able to see any resulta from newspaper
and other mcthods: 1 repeat, a satisted
customer 18 the beust advertlsing,

Flope to hear from some other country
radio doctors In the near future.

Warren K. Pryoar.

ADDITIONAL DATA ON PENTODE

CIRCUIT TROUBLES
C. A, Goditus

i{In ap artlcle entitled, “What Js Wrong
With Our Pentode Cirenits?’ which appeared
in the October, 1933 lssue of RAD1O-URAFT,
pe. 242, many interesting points In the opera-
tion of pentode tubes were discussed. Editor)

N TIII; previous article on type 47 pentods

troubies, it was seen that after heing iIn
nse for several mounths, the tnle would be-
come gn osclilater if the load impedance was
ot proper design (7,000 or 8,000 ohms for
maximum undistorted output). Under this
condition the musice is just about audible and
a hum I3 present. Thix happens after the
get i3 In operation about teu minutes, or
sooner If a loud static dlscharge or line noise

causes the control-grit to go poxitive, Cures
were outlined In Figs. A, B, and €. perma-

nently climinating oscitlation in such eireuits,

More information was uncovered. both in
gets having high load impedance and in aets
having low impedance. Sets with bizh load
impedance are troubled with hum, distortion,
and cotting-off : sets with low load impel-
ance are troubled with hum and distortieon
only.

l'—" I3 T

A A A A AN A e

Fig. 4

The Unit R here is an oscillation suppressor.

JUNE, 1934
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This New Book!

PUBLIC ADDRESS |
‘ INSTALLATION
AND SERVICE

Modern Methods of
1 Servicing and Instolling
| Public Address Equipment

b 21 Boatey
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Every Service Man Needs This
P. A. Book

Here is the new edition to the RADIO-
CRAFT Library Series—it's a book which
shows radio men how to really make extra
money in a fast.growing field, allied to
radio. In public nddren work unlimited
oppormmne. arise—it’s practically a reju
venation in radio. Know the facts about
public address equipment and get your
share of business. Get a copy of PUBLIC
ADDRESS INSTALLATION AND SER-
VICING, by J. T. Bernsley—i? covers
modern method: of servicing and installing
public address equipment,

A Brief Summary of the Contents

AUDIO AMPLIFIER FUNDAMENTALS—
Iniroduction; Dlscussion on types of amplifica-
Hob—transforiner coupling, resistance coupling,
impedance coupling, push-pull and milscellane-
a3} New Terms and Theory—Cla<a A ampll-
fieation, Class 13 amplification, Voltage ampli-
fier; Power amplificatlon: I’re-amplifier, Car-
Bon microphone, Condenser nileraphone,  Rib-
bon or veloelty microphone; Power Sunply Re-
quirements—kor Class A, For Class I8

PUBLIC ADDRESS AMPLIFIERS—
standard  Installation-—4'z  watt  araplifier, 7
wart ampllfier, 10 watt amplifier, 15 wait am-
plifier, 20 watt amplifier, 30 watt ainplifier, 49
walt amplifler. 50 watt amplifler; sSpeoial la-
stallatbon—1%ortables, Mobile-use Ampllfiers

INSTALLATION INSTRUCTION—

Analyzlng  Requiremenis;  Best  melhmds  for
Insalllng—iadoor, ontdeor; Methads for minl-
mizing  “howl™ or audie oscillatlon present
after Installing; Speaker lastallat.on thern
type. baffle 1ype); General Insiruetion and
Hints

ACOUSTICS—

How to survey and analyze an aadltortum far
ceverberation 1hine—wlth formulss, and correct

werthol Hr treatment; chart with absomntion
wo-eflelems of stundard treatlng materlal
SERVICING—FORMULAS—

Amplitler.; Power Supply  devlees; Speakers;
Microphones  (carbon  ocundenser, ribbon or
selveity}; Formulae

64 Pages—6 1 9 Inches—
Over 50 Ilustrations

Thls boak can be banght In comblnatlon with
otlua In thls serh 1 paRe 708

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

MAIL THIS COUPON TODAY!
GERNSBACK PUBLICATIONS,

[ITE NS

Ine..

96-98 Park Place, New York, N, Y,
Gentletgen:  Enclosed you  will find 50 cents,
stamps, cheeks or  money nrdx-r arcepied, for

whirn send me pestage paid, One Copy of the
new book, PITBLIC Al)Dlll‘.SS INSTALLATION
AXND SERVICING.

Name ...

“rrsiesesessesestrsensstesenttatans

Address

Clty State ........RC-634
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Polectrons

ennxiderable
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PHILCO 70 AND 90

HE SETS with high load impedanee oot

off due to the 47 tube clrcuit going into
oscillation. 11 was alse found- that if too
lIow n tilament voltage was used in high-
tmpedance sets, they out off very casily, A
low  filament voltage is the same as saying
the tube has a low cmission, also i redueed
mutual conductance, making the tube cireuit
oscillate mure readily.  Phileo 70 and 00
nudels having 2.1V, on the pentode diljneny

at 110 A A, bine, are the bad actors, Their
pentodes go  inte  cirenit  oscillation  very
casily.

Pontade tubes of the 47 type shoubd be pat
in circuits using  resistnnec-coupled  inpnes
under the following conditions only @ the grid
resistance gkhauld not exeecd 50,000 ohms if
wrid biax is obtained from part of the voltage

divider ; the grid resistantve should not ex-
coed O5-me 0f geid bas s oltainell by a
resistor in the  plate-retvwrn Jead. Trans-

former r.mplin-' is pecommended, due to the
tow 100, resistines of the secomdary, as con-
pared to a grid leak,

We are cotcerned about grid resistance
hecause in the 47 type, the control-grid is
mounted closer to the filament than in any
other high-current tahe; also, the screen-grid
is very elose to the control-grid. When oper-

ating the filament at 2.5 V. at 1L.75 A, the
sereewsgrkd enrrent is 7.0 ma. and ihe plate

current s 32 ma,, the screen-grid having a
red color at this currvent, ‘The controt-grid
B in very close qguarters; the heat, due to
walts power dissipation in the tube becanse
of filament, screelegrld and plate curvents, is
conducted o the control-grld, making grid
emission possible.  Thix is very noticenble in
every tube after it has seen several months
al use, sometimes only a week after it is
nut in service.

‘This grid cuerent, I, times the grid leak
resistance, R, zlves a voltage drop which is
out of phase with the source of grid biax ot

the voltage divider, the vesultant grld bias
being less negative, permitting a greater tlow
of electrons from  filament  to plate  amd

Thisx causes more watts dissipn-
and tn turn mere grid emis

s reen-grid,
tion, more heat,

sion: this increases the I X R dvop, with
resuttant still lexs grld hins,  This eyele of
events takes phice until the resattant  grid

bins is eventoally zero. It Iz Impessible for
the control-gridd to hecome positive
wonld he artracted to the
cansing g drop across the grid Jeak in
oppoxite direction.,

As the plate and sereca-grid current vahes
are excessive under these conditions, there ix
heat  dissipated in the  tithe,
causing the screen-grid to get almost whiie
hot; the tilnmment  emission  atso increases
from this extra heat. This takes place nntil
the tulie ix damaged 1o the extent where it
beecomes a4 weak tabe, having low nlate and
sereen-grid currents, and not enonsh hean s
present in the tube to canse grid emission.

In Fig. 4 is shown a part of the cireuit
of a Philco 90, which uses a gingle type 47
tube; suppression resistor R, 2,000 ohms, de-
prives the screen-grid of some voltage and
also lowers the sereen-grid  enrrent, . When
some prid emission takes plice the resnlinmt
arid biax i less pegative, the sercen-grid and
plate eneeents tend  ty inere 1l then
there ix an inereased drop aeroe 1t, which
mahes the screen-grid voltuge lower, A poinl
finally reavhed where the drop geross 1
does not allaw the grid to become ton low
a negative value, and does not allow the plate
current to jnerease above ita rabid ocnrrent,
being impossible to damage the tube, or cinise
linm amd dlistortion,  (Althongh the sereen:
grid voltage becomes low and the plate voli-
age inereases, there ix no drop in amplifica-
tion, por is the tone impaired)

STEWART-WARNER AND
ATWATER KENT

grid-emrrent trauble also will he found

in sneh sets as Ntewart-Warner, Atwafer
Kear, and others usimg high valunes of grid
resistanee and high valnes of sereen-crid and
plte voltages,  (Note that RCA Vietar em
ploys transformer inpnt excluxsively, aund that
they du net have grid-current tronble in their
set models.)

wrld,
the

ix

s
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(Continued on page THG1
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Make Quicker.
More AccurateTests

withthis NEW Noll67

DEVELOPED by some of the in-

dustry’s outstanding engineers, the new

Triplett No. 1167 instrument is arous-
ing widespread interest. While simply
designed and easily operated, its ex-
treme accuracy and completeness satisfy
the most exacting requirements of the
professional service man.

With this new instrument, you can quickly
and accurately measure voltages, current, re-
sistances and continuities without removing
the chassis from the cabinet . . . using the
cable and plug to make the connections be-
tween the set socket and the tester.

The 1167 unit incorporates a direct-reading
Ohmmeter, Output Meter, AC-DC Volt-
meter and Milliammeter. All readings are
controlled by a scelector switch. The Volt-
meter has 1000 ohms per volt resistance.
Voltage readings: 153-150.750 — Milliam-
pere  readings: 0-1.5-15-150 — Ohmmeter
readings:  0-1500-150,000-3,000.000 ohins.
Dealer's net price $25.00.

The ahove two-unit tester is also furnished
in a three-unit combination. No. 1179 con-
taining an oscillator for broadcast receivers
at $34.67 net, or the new No, 1181 with an
All-Wave oscillator at $38.00 net.

With this combination of precise measuring
equipment, the service man will have a com-
pact, portable laboratory at his command
for every servicing need. Order from your

johher today.
?
£

= E v dart

BLUFFTON, OHIO

THE TRIPLETT ELECTRICAL
INSTRUMENT COMPANY
60 MAIN STREET

Mail Today For Details

THE TRIPLETYT ELECTRICAL INSTRUMENT CO.
60 Maln St.. Btuffton, Ohlo

Gentleien

I Kend me catalog on Tripleit Instrument No. 1147,
l and your eomplete line of radlo serviclng Insiruments,

NAME . .oiveneirarniarasaronarnres

Sireet Address . .......



Check Shorts!

RADOLEEK’'S
“Build It Yovrself”’

New A.C. Tube

Short Checke

Neon Bulb

Te tubs Socket plns

@® For 4, 5, 6 and 7 prong tubes
® Catchea all Interelemen: Shorts

Estential Parts Supplled by Radelek: I—Tapped
Choke. 1—8pecial Variahle Hesistor, 1—Neon Hulb,
1—4, 5. 6 iols Tube Socket, 1—7, 7 Dusi Seven
Socket. | —Neon Lulb Socket., and Plans for Lulld-
Ing. Regular Value of Parts $4.55.

YOUR SPECIAL PRICE ................,...$4.00
Theory: A shorted Tubs Element will cause a cir-
culating current in one portion of the tapbed choke
which acis 83 an Auto-Transformer, changing lis Im
pedance from that which balanced the Variable He
sistor to a negligible quantity. thus causing s high
votho actoss the Neon Lulb—indicating a shorted
tubs

RADIO DEALERS AND SERVICEMEN: Write for
your copy of the New 1934 RADOLEK PROFIT
GUIDE! Kindly enclose your business card or use

Jour letterhead when requésting our {atslog,

he Radolek Co.

DEPT. 138 601 W. RANDOLPH
CHICAGO, ILL.

forsa fromial F#ﬂ_‘j&iﬁwﬁrﬂn Y

BUD

Laboratory-Built
P.A.Equipment

ﬂt‘hm Jubt®

ELECTRO - DYNAMIC UNITS
CARBON AND CONDENSER
MICROPHONES + 4 & 6 FT.
ALL ALUMINUM TRUMPETS

FIELD EXCITERS » AIR COLUMN

HORNS - LOW AND HIGH

7’2:“‘{:;;;"" FREQUENCY UNITS FOR WIDE
et ol RANGE THEATRE USE

Absolutely Free! \X/E inwire careful, cemcal inspec

non of our ennre hine of BUD
laboratery builh sound equip
men) We suggest that you ¢on
duct your own comparcnve rest
We CHAULENGE you Jo duplicare
BUD performance ond BUD
DerEnoaBiiry AT Any PriCE(
Weite 1oday for descriphve
lieroture ond prices and derarhs
of our Fete FIve Day Taiat offer

BUD SPEAKER CO.

f the finest

RE5SISTORS
SUPPRESSORS
CONDENSERS

[[ConToneTaL

AV

ON Inc |
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| have hern found to give hest results,

| he plugged into the output ciceuit as desired,

THE UNI-SHIELDED THREE'

{Continued from page 735)

battery. Of course, the correet voltage reduc-
Ing resistor will have to be used with each
particular type of A" supply to bring the |
voltage down to the required 2 volt value,
For example, a ,7-ohm resistor will have to
be used in series with an air cell battery or
with a single cell of a stornze battery: a o
ohm resistor will be necded in serles if two
1%, volt dry cells are used, etec, The total
filament current is only .38-3, and thiy drain
1s so light that even the 113 volt dry cells
should last a long time without requiring
replacement. Three 45 volt “B'" batteries
are required and 13% volts of *C" Dhattery.
Only ,02-A. i3 drawn from the B hatteries.
Hence, this set I8 extremely economical in
opcratlon.

The Circuit

It will bhe noted that the antenna is con-
neeted direetly to the LI tube, V1o That ix
lo say, the signal is impressed directly upon
the grid of VI, Jdispensing with the antenna
coil or coupler,

Tuning 18 accomplished by means of a 140
mmf. variable condenser C6 shunted across
a plate impedance coil 1.1, The latter con-
stitures the longer winding, L1, of a special
four-prong, plug-in coll. The shorter winding
of this ceil, 1.2, =erves as a tickler, being
connected in series with the plate of the de-
tector tube V2, The regenerative action
thus obtained is very strong. Regeneration !
18 controlled In the conventional (that is,
for screen-grid tubes) manner, by varying the
screen-grid vollage of the detector. The po-
tentiometer R4 i used for this purpose. This
method of control is smooth and effective,

The short-wave plug-in coll I8 of speclal
deslgn. Four of these eoils are used to cover
the hand from 13 to 200 meiers (20,000 to
16500 ke, A feature of the coils is the
band.zproad effeet attained through proper
dexign and the use of ghieldlng,

Vahies of 100 mmf. for the grid condenser
CT. amd 10 megohms for the grid leak R3
Ilow-
ever, in some ecases it may he desirable to
use a smaller grid leak, such as a § or even
of @ 3 megohm nnit, |

The 21 mhy, 1LI, choke, R.FP.C., sorves to |
block off RV, currents from the audio cir- |

cuit. ‘These currents are bypassed through
the 001-mf, mira condenser, ©N, Values
both for the R.I. c¢hoke and of the bypass

colulenser have been ealculated earefully for
high-fregueney reception awd should be ad-
liered to for best resnlts. The use of an audio
plate ehoke at Che adds immensely to the
efficiency of the receiver, permitting a higher
plate vobiage on the detector and thus in-
creasing the sensitivity to an amazing extent,

Kince the ontput amplifier pentode V3 uses |
a “C" hattery for neeative prid bias, a grid
resistor R7, having n value of S-megahm, i3
used.  Fhe conventional ,02-mf. coupling con-
denser, Cl. is employed hetween the delector
and the andio stage. ‘The 33 output tube
has an undistorted power output of 700 milll-
watts. This tube is capable of produeing con-
slderably greater power output than three.
cleetrode power amplifiers of the same current
drain.  Furthermore, the 33 has greater am-
plitication than fs posslble in a three-clectrode
amplifier, without serlous sacritice in power
output,  The power-hamdling ahility of the
23 tube ig made possible by the addition of
both a suppressor-grid and a screen-grid be.
tweenn the grid and plate. The suppressor iy
placed next to the plate and is connected in-
side the tube to the filament,

The .001-mf, condenser, C11, improves tonc
quality since it bypasses certain of the harsh
or scratehy higher audio frequenecies which
are often especially noticeable wlth pentode
ontput tubes.  The triple-spring open-cireait
Jack J1 permits earpbones or londspeaker to

When the plug is inserted in the jack, this
also auntonuttically *closes a  second cireunit
between "B minus and the chassis, The
Jack is insutated from the chassis,

Unique Chassis Design

This set derives its name from 1ts unique
chassis  design. The chassis, panel, and |

RADIO-CRAFT

’ The
Breakers

ON THE OCEAN FRONT

ATLANTIC CITY, N. J.

0

Situated directly on l
the Boardwalk and
convenient to all Piers

and Amusements

, PER DAY
fer porson

With Meals

5500 v
EUROPEAN 53 UU Privats Bath

PLAN

Hot and cold sea water in all bathe
Excellent Food—French Cuisine

Garage

EmaxnvueL E. Katz, Man, Director

CLASSIFIED ADVERTISEMENTS

Adrertisements in this sectlon sre inscried at the
cost of tweiva cents per word for each fnsertion—
name, {nitials and address each count ss one word.
('ash should accompany il classified sdvertisements
unless placed by a recognized edvertlsing agcncy. No
less than ten words gre accebted.  Advertising for
the July. 1934, lssue should be recelved not later
than May 5th.

FARM RADIOS

NEW “DRY CELL™ ALL-WAVE RADIO. Coast to
coast reception. Cost 10c weekly. 291h Century
Sn.. 132403, Kansas City, Mo.
o INSTRUCTION
RADIO HOME STUDY Col 8K Mol's Rablo
Doctors Conrse: O8 lessons, over ano illustrations
with supplementary serviee daty aml genuine Llue
prints,  Hundreds s for $79.50. Complete
course shipped pre 1 $7.50.  Fxaminations in-
cluded, but not corrected.  Order now.  Supply
limited, Liquidating  Asent, Eugene Parker,
I*ierce Ave., Salein, Mass,
RADIO

TRANSFORMERS AND SPEAKER FIELD COILS
REWOUND or made to order. Transmitting
power transformers. Al types of coils wound.
Send for circular. Red Arrow  Radio Products,
2301 Grand River, Detroit, Michigan.

_SONGWRITERS
POEMS, MELODIES. AMAZING
Hibbeler, D153X, 2104 Keystone,

SONGWRITERS!
OPPORTUNITY,
Chicago, lL

THE MAGA2INE OF S8EX SCIENCE
SEXOLUGY. foremost educational sex magazine. s
written in simnle language and can be read by
every member of the family. It is {instructive, en-
lightenihg—not a risque book—contains no  jargon.

Contains 25 Important articles on Sex Selence. 8%
pages, with attractivwe two-color cover.  Here are a
few of the more Important articles:

Editorial—"'Sex Sins'’; Children with Tails (I1.
{ustrated) ; Sexual -"Depressants’’; Foreign Bodles In
the Vagina (iflustrated); Sterilization of Men and
Women (illustrated); Inheritance of Disease; Men
Who Are Not Men (illustrated): Contraceptives and
Science (iilustrated); Birth Customs of Savages (il-
lustrated) ; The Awakening of Sexual Life (iltus-
trated) ; Signs of Previous Pregnancy: Your Unborn
Child (illustrated); Impotence in Young Men; A
Mother at Twelve (illustrated).

Get o copy of SEXOLOGY on any newsstand, or,
if Your dealer eannot suphly ¥ou. send 25¢ 1in
stamps for 3 copy of the current fssue.
SEXOLOGY, 25R West Broadway, New Yerk, N. Y,
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shielding avre in one picee, as chown in thel

photogeaphs,  In effect. this resalts in o slop-
ing panel of pleasiuge appearines, a 0 S| '
shaped shielded well for the 1hree tubes :mdI
the plug-in coil, and also effective shiclling | -

for the parts heneatly the ebassis, This de-
<ign dispenses with extra shiclding and, more-

over. is efficient, rmzged, compuaet, aad eco- EE” A Ia”
nomical,  The chassi= will readily slide into

a metal o wood carrying case and presents
a neil, atgractive appearance

While the receiver has sufficient power to
operate a loudspeaker on many  stations, it
was  pnrpoasely  designed to have high RLF,
Sensitivity =0 as to bring in the havd-to-get

foreivn  stations  on eprphones, In  other
words, instend  of  inereasing expense and
cotnplicating the eivenit by the addition of
AR, st . the desizuer coweenirated on
produe Lo simplitted exvenit, actually eapable
of bringing in extrenie DX with =aflicient
power fo e lieard readily on oa gowd paiv of
earphones, With  the ordinary  threc-fuhe
shert-wave receiver, this comdition is gener-
ally  reversed, as most suelt receiveps are
dexigned with o “showd” andio system, hut
with a relatively weak ILIP. cirenit whiel
falls deawn badly when it comes o hringiog

in real distanee,

| Operation ix ecasy since the set is perfeetly
stabilized and more than amply by passed,
Naturally in amonnt of =kill and ox-

. 4 certain g

b perienee  is needed  te bring in low-power
forcign stations, bt there ix nothing Iricky

48"Page Supplemen' | ahout the nming or the regeneration control,
. | In comstructing  the reepiver, the fonr
h A _R d sockets are mounted first, Then, the jack J1,

io i e Ufo a I° plite choke Ch,, tuning condenser 6, and
switeh 8w, 1 are mounted on the front panel,

a
’ Se rv | ce Ma nu a I ! As mentioned above, the jack must be in-

sulated from the panel by fiber washers, The

| To everyome who notw purchases the OFFICIAL twin hinding post, B, B2, arve mounted on
| AUTO-RADIO SERVICE MANUAL this big the rear panel,
43-page Supplement is issued FREE. Prae- .
tically ;I} of nlw lnlilult t',m'f mamf" ‘:lth sere e ‘.I‘. choke, R.IP.C. 0 s fastened heneath
slelng nformatlon w e found in these new . ¢ Dt were 0 o Y
Tager The new Supplement does not Increass the ¢hds I»:l\\un the sovkets provided for
the cost of the book 16 you. but gives you an L1 I'he other <mall parts, which in-
Auto-Radle Service Manuai that s right up- chnde earbon resistors and miea and earirvidge

thee . : |
1o-the-minute Wwith sefvice holes. condensers, are

olilered in place while the 30'DAY C——
Good Moneyin Servicing Auto-Radios set i being wired,  In procecding with the
If vou ate overlooklng scrvicing auto radios, wiring. the grid cirenits shonld b wired diest, TRIAL EDMPLETE

you're mlssing g great deal of business, The then the pdates, next tln- l‘llnnu-nls :lud Iill:lll.\“

auto-radio business had hs grcau-sl beom hsl | . varg . e . o RSN

S iy ity i P || e b v Ty peile:| WITH THIS SPECIAL OFFER
now many of thice same sels Tequire atr\ clng @ P ' BCReTs ay

and with hundreds of them rlght in your own Lo grannded (Iln-lll\ tu the chassis—alse the FOR A L’M’TED TIME!

cummunlty. you «an Lulld up a goud auto-radle

. » . ’
servicing business. In o short thme you can iid terminal B2 the spring continet of For Ihe firct thme, a 4-tbe ALL-WAVE A.C.-D.C,

easlly add 2545 or more to your regular service Jaek T30 and the veturns of the bypass eon- | ai-purpoe wet! Oporates anywhere. with adaiter can be
ing business, densers, The A" plus Jeml of the eable ix [ v onoear at, il:‘mul'u,llt 'r'}-:::l ;I::nlunlc[r Ifﬁt:irlge\hfl:
List of Sets Covered in the Manual alsa grounded to the chaxsis. ax well as one 0 G, I fine reproductlon!  Tunes 13 fo
ne Madio Mtg. Co. PR Ma o (o et of the valmue controel potemiometer R4, ::uul merer mu'hkr‘.i. ll HlNl“l ::l)lllty wlg;:
Al v Corq, Melharn It ' Mfg, Co, After the wiring is completed and eheeked, {.",,'.t'm ":nlal 3 :\.x“».mn ;:;:( rllni'rlm:.u.m‘u' with our
M“"""he';l' ‘l"g Co, ‘\1;:;:_‘:‘;'['(&3 \l::“""‘““' the eable <honld he conuected  to the tat- M- “-Hl‘ -\*'ll'lﬂl: 1).\. nfe Isneakm .. Cowplete  with
Loimerar ua.ﬁn ('omnany ;\,'..hnn Sparhs lud.. Ine, (erics in preparation for the initial tesp, PCS-Vamingdn Litettype ubes, IO dicensed,
| Automatic adlo Mg o, Phileo Radlo & Tel, Cerp, Tulws,  earphones, amd  one short-wave  enil . .
f""".("'"f‘}"‘,";":':’loni . }:::,’H,.,‘f,",_:ﬂ'élo are pluggel fo. and antenna and groumd are To Get It At This Price You Must
Chentolet Motpe Cotapany  Itwlin t1s In connected,  The eoll envering the band up ACT AT ONCE!
Can-alidated Industries,  RCA-Victor Co.. lnc. to 200 meters should he used for the first We reserve rlglit fo witharaw this offer in reasonalile
|l "_'-‘"“"f_l Radio Corp, test,  Ihe regenerntion control 14 is turned | e o buy wew ae Tess than hall retalll) t
Crosloy Radie Corp, Sparks-Withington Corp. | o - 4 N &) WG NOW.  Onder right from ad with confidence that ¥
Dreleo Applisnce Corp, Slewart Il:ullu-\'l'el Corp. until the detector e cirenit oseillates. Ll 3 Fordwn  guaranteed 1adio, wlth  du-day
[t aRitaiinlsm P :"“'ln “‘:"“’Ir ‘. i Then a station whistle i< tuned in. Turning 'I RIAL An senr hoie.  (Send Money Order or Certitied
I;;:}m«rﬂlyezrl!ﬁéel.f&r& r:-]u&u‘r; A e hiek the regenerition control =lightly to the ‘heck for prompt shipment. )

-rated Purchaser. Ine.  Tran-toiwaer Corp. of S, paint just before the et “spills over™ elears Complete Lin Amazing Prices!

'ir;ﬂk}}r':’f‘sd“'ﬂo Corp, e o mer pHoslRCoD up the whistle and brings in the desived sta- i
Galvin Mfg. Corp, U. &. Radlo & Tel, Corp, tion loud and elear, .-“;ﬂ:_“‘,:(;! i’:m:|.""{"l"‘."'.‘“':':'“,r“l“,:ffld “r::]'l:o
General Electric Co. Utuh Walie Fiods, o f e 1 ok KSR 1 3
Generat Motors Corb. \\ ella-Gardner Company N ,:,',.' ‘.:'“‘"l" Ly "“' '.‘ ,,','m',_
AL Girehe & U Wiholesale Radio Sers. Co, List of Parts wile ratise 1 e e e
Grigshy -Grunow Co mluluh Wurlltzer Mfg. R . To Sl Wo E recv.-l\lc;—s e l:ine
Chas. Hoodwin Company Thiree Trutest d-mf.. 400 V. cartridge coB- | Gupic lernistle  cablnets  tn
Interuativnsl Radiv Corp. Znnlth Radio Corp. densers. U2, G4, C g ) Spwerial ¥ B L
One Trute gd-mf., 200V, cartridge con- | 1 : lo—gel our -=
5 o .y, (K ans | e voemplete
Py denser, Ci g i X ing a ~el for your car! linae of
ime CTratest 25-quf,, 200V, earvividee  can- | Send raday lor our hig, guaranteed
denser, (e aew FLRER catalog! radhios to
SOT. : . . chaose
Qver 200 POgGS Ome Trarest 140 mmf. varviable condenser, UG Prices from 59.45 up from
Qver 500 lllustrations One Aeravax 100 mmf, mica candenser, 7 .
9 x 12 Inches e Aerovox 0Tanf, mica condenser, CN . Money-Making Opportunity!
Oone Trurest 0Zanf, 200V, carividge com TEW \“ Just showing this Fordson to frlends
Flexible, Loase-Leaf Cover dinser, C13 e lLLE I TR ordersT fon e
e Aerovox 001anf, Go0 V| eprtridee eon CATAL“ profit on wiery sale,  You tun make
R if your FPardson pay 1ts way fn Orders.

Mall Thxs Coupon Today' dens

- ——— —— lOtn- Trutest 10 mew., 4-W, carbon resistor,

(I.I(:\&IMCK PUI!I IC.\TIO.\\ Ine. RCE34 .
’ Y. One Trutest 40,000 ohm, 1 W. carbon fe- MAIL COUPON NOW

96.98 T’ark Place, New York, N.
gixtor, B2

Tart or full-thoe offer. Suwples free,

i

Enclused sou will ind my remlttance of $2.50

¢ vhich pleass send me One Copy of the 1933 ! . h
AL AUTOTRADIO SERVICE MANUAL One 'Frutest 10 meg.. 1 W. carbon resistor. | FORDSON RADIO. lac.. Dest. 6-38 I
wiih FREE 48-page Supplemen, \lill r;-l '11 TR Oakman Bidg., Detroit, Mich.

panee stk or woney”order, - westier et || o0 000 ohm potentiometer, 14 o1 (PR, o ST ety Ol e Gt |
IPOSTAGE. One Trutest 30000 ohm, 15 W, carbon pe. | (hls 12 anjercery) 1
. sistor, RO | NaME .eoeraenncaarans 000000000000 E00a Gooo aooaoaq
BIIED  gogacas Treneseressentessecssnesessrinne Two Trutest S-meg. 13 W, carbon resistors, | |
1 1 P e, RT Address .....ceiiiiiiiennnn coooon000g |
CUP .ovvvercesnnineeeesnneces Blste coeeeee. || One tliTee spring open clrcuit jack, J1; I L 1T Bt eeinenannn. o

E’ one 1win binding pust, BI'L, BPY e
RADIO-CRAFT for JUNE. 1934 157



Behind the PorymeT

- _:—‘_'_F'-

Many leading manufacturers, in both the radio
and electrical industries, have come to recognize
in POLYMET Products that tl::lalil so essential
10 dependability. THEIR NGn\lEERS DO
NOT GUESS—THEY KNOW.
The successful seevice man does not guess, he
knows that the use of POLYMET Products in

teplacement work is his guarantee of satisfaction.

Polymet Condensers
ELECTROLYTIC
Wet and Dry Types
PAPER
Pe-Tite Tubular
Hi-Volt in Cans
Uncased Sections
0il Cond s (T
uses )

and Industrial

MICA
All Types—Midget sizes with fugs or leads.
Large type for industrial uses.
TRANSFORMERS
WIRE WOUND RESISTORS

Write for 1934 catalog now

POLYMET MFG. CORP.

833-R East 134th St New York, N. Y.

MHEW ! SEMSATIONAL!

110 VOLTS AC FOR AUTOS

The new AUTONATOR genetates 110 Volt A.C. Cur-
rent in motor cars, seroplanes and from sl types of
and motors, direct from fan Dbelt. Costs
nothing to operste. No servlee—no brushes, collector
rings, commutstor or wire wound srmature. ldeal
for operating PORTAMLE Sound Eguipment, A.C.

engines

Radio Sets, Neon Signs, Electric Lights. Search=
lights., Send for complete detalis.
UTONATOR LABORATORIES, IN

C.
8440 Bsuth Chitsgo Ave. Dept. A Chieago, 101

' COMPLETE ELECTRIC PLANTS
W sw: ONAN A.C. PLANTS [(urnlsh

.

same current as city service, Op-=
erates Radlo, Water Nystem and
1iouseholid Applances.

SIZES 300 WATTS UP
Models low as $99. No battery.
For (arms, lake homes, commer-
cial purposex, public address.
Some dealer’s territory available.

D. W. ONAN & SONS

Minneapolis, Minn.

850 Royalston Avenue

TODAY'S PROFIT OPPORTUNITY
INVESTIGATE MOTION PICTURE SOUND
Buy From the Woarld's Largest Suppliers
Exceptional Bargains in New, sed and Rebullt Motion
Plieture Abnaratus, Recent Governinent Surplus an
Liquldatlon of ether manufacturers such a$ PACENT.
ROY AL _AMPLITONE. POWERS CINEPHONE, TONE-
O-GRAPH, RIOPHONE, RCA TPHOTOPHONE and
others now offered to our trade.
Write for Our Latest Illustrated Catalogues
8. CORPORATION
Dept. RAC 1600 Broadway. New Yerk, U.8.A.
EXPORT: 120 Liberty St
CABLE ADORESS: "80SOUND"

CONCOURSE

Dry Electrolytic
Wax Paper
"Peewee”’ Paper Tubular

CONDENSERS

380.409 WALES AVENUE, NEW YORK
Write for 1934 Catalog

. 0.

.. New York
New York. All Cedes.

758

One Trotest specinl 4 prong shielded pluz-in

set of coily wound on 114 in. forms, 1.1, 1.2
One Tratest 21 mhy, ILF. choke, B
one 200 Ly, phare choke, Ch, e

one type G4 peatode, VI
One type 52 sereensgrid tube, VI
One type S5 pentode VI

e
e
ome
One

ratary swireh with bakelite knob, Sw.l;
vernier dial:

4 comdoctor battery cable

roll solid bhovk-up wire;

Two sereen-grid clips;

One Trutest 5 prong wafer socket ;
Two Tritest 4 prong wafer xockets;
One Trutest 4 prong coil socket )
Oue phone phig

Oone pair phones :

Three 43 V., “B™ bhatterles;

Three 433 V. O hatterles;

Two 113 V. ~A7 cells

Oue I'rutest wetal chassis,

®
SHORT-WAVE BOOSTER

(eentinued from prege S350

Construction

An approximate idea of the layout of the
varivus parts employed may be ohtained from
IFig. A. The two 8 tubes are complerely
<hielded to losure stability of operation and
maximum efliciency. The *can™ which con-
tains the ecoils is removiable, and a separate
van with colls is provided for cach wave band.
‘Ihix unit slides "in” or "out” of the recciver,
making contact with spring prongs that are
mounted in the spave above that alloted for
the "ecan.” .\ view of the coil can construe-
tion may be seen in the top photo whlich
iNustrates the booster in its entirety,

only two wires are required for the entire
instalation—no tampering with your nresent
receiver being necessary, These two connee.
tions are the “antenna’ and “ground™, which
connect to this booster lostead of to the re-
colver, as formerly, ‘The set’'s “antenna’™ and
suround” posts are connected fo two speclal
terminals (marked for thia purpose) ou the
booster, Then pluz the power cord into the
light =ocket and after a2 few seconds that
are tequired for tubes heating up, the unit is
ready for operatlon. It may be necessary to
reverse the plug where direct current Is being
used.

Tuning the Booster

Tuning 1s accomplished In the same manner
nz before, excepting that two tuning controls
are now in use. 'Fhie booster control will
wenerally operate In step with the tuning dial
of the reeciver, ie. if the booster tuning dlal
ix at 40 then the recelver tuning dial should
tone in the vielnity of 40, A separate vol-
ume control s Ineluded in the design of this
unit, aml it rogulates the degree of sensi-
tivity (or volumer that may be deslred, A
complete sehematic wiring  dingram  of  the
Buoster {8 shown in Fig. 1.

LIST O PPARTS
One duanl varinhle condenser, 140 mmf;
One P'oxtal drawer cail sovket:
Oue set lostal drawer coils (14
meters) :
One Postal front panel. engraved :
One drillidd metal sub-bhase;
One crystal finished cabinet with rubber legs;
onre lavge knob;
Two small knobs;
Three 6 prong sockets
One 30 hy, fiiter choke :
Ote 12,000 ohm volume control potentiometer
and switeh
One rotary switch:
One dnal 8 mf. electrolytic cond. 200 V.
One odanf. 2000V, hypass condenser :
Two Jomf, 200 V) hypass comlensers §
One 001-mf, mica condenser |
One 7 mhy, L. choke
e 300 ohm. 1 W, resistor:
ime 200 ohm line resistance cord;
Two screen-grid caps;
Five mounting terminals;
Two shields and bases:
Two TR tuhes:
One 2575 tube:
One aerin) and erottnd binding post ooit;
One 2 fr. shielded cable;
Screws and hardware;

to 200

' One aeroplane dial.

RAD

'WELLWORTH

Worthwhile
Bargainse

Here are two products of famous companies—
the quality of each piece of equipment is only
too well known. At prices far below their
regular cost, this merchandise can be bought.
Order from this advartisement. DO NOT
WRITE FOR CATALOG.

G. E.
PHONOGRAPH

MOTOR  |°3%]

VAR|ABLE speed induction type self-start-
ing, 110 volt, 60 cycle, AC, with lever
control. Speed range from 5 to 200 RPM.
Can be installed in place of old-fashioned,
hand-winding speed motor. Also ideal for
display turn table, and a hundred other uses.
These G.E. Electric Motors are brand new,

in original factory cartons. Same motor
that formerly sold for $15.00, 53.95
only oo rerraebes et enisnenns R

Shipping Weight: 11 lbs.

DEALERS AND MANUFACTURERS WRITE
FOR SPECIAL PRICE IN QUANTITY.

WESTINGHOUSE

Mpnufactured by the
Westinghouse for
.8, signal Corps.
1tall-Rtearing Rotor,
-ave idlmensions
1347 x 61,7 diam
Guaranteed new and
herfect shinping
welght 13 Ibs.

Here is what one of our customers writes:

*‘These generators are being used In & small fishing
vitlage, where the only current 1s sunplled from a 2
K.W.<D,C, generaror.

As It was tmpossible 1o use A.C. sets and especiully
my short wave transmitter uslng two "33 tubes. cne of
1he Ronerators s used to supply my twoe A€, recelvers
atl the other to supuly bower [of the transmitter. ol
generalors are run by a harsebower D.C, motor. The-e
Kenerators herform nwerfectly and have Dbeen ahsoluteiy
trowhle free. “The voltage and current regulatlon is re-
markally stable, taking a onslderahie overload.”

=M. BERGG, W 7 BDR, Asterla, Ore.

S ——

REMIT BY CHECK OR MONEY ORDER FOR

FULL AMOUNT OF EACH ITEM—SHIPPED
EXPRESS COLLECT, NO C. O. D. ORDER
ACCEPTED — MONEY REFUNDED IF NOT
SATISFIED.

Wetlworth Trading Company RC-834

111 West Lake Street, Chieags, 111

Fnclosed you will find wy remlttance of §
whith please setn] me:

( ) G.E. Phonogrash Motor, $3.95 each
{ ) Westinghouse Power Generator, $4.95 each.

- fae

Name ..
Address .
City .. .....

IO-CRAFT for JUNE, 1934



BEGINNER'S ELECTRIC
! TUBE SET

(Continned from paye 730)

sllghtly harder than wood, but it has so many
udvantages as a foundation for radio sgets
that the extra trouble is more than cumpen-
wated for in the more efficient operativn and
mechanical layout that s posgible with a
metal chassis, Urdinary woud working tools
will cut aluminum nicely and common twist
drills are used for making small holes, For
the larger holes a circle cutter is a great con-
venience Lut it is quite possible to drill a
series of small holes arvund the circumfer-
ence desired, cut out the metal between with
a4 small chisel or sharp knife and smooth the
bole with a small, course half-round file.

For bending you should equip yourself with
a couple of small angle bars, say abour 2 x
& x 12 ins. long which can be ¢lamped in the
vice. I'lace the piece to Dbe bent between
them with the ‘'bend line” exactly at the
¢dge and hammer it down flat with quick,
lght strokes; working back ard forth across
the width of the piece. Don't try to make
the Lend too sharp or it will crack; and get
the bend in the right place the first time as
it will almost invariably erack if you try to
straighten It out to rebend.

The correct method to pursue In the bulld-
ing of the set is: first, layout, cut to slze and
drill all holes; second, bend; third, assemble
the two pleces of the chassis by means of
nuts and bolts through the holes provided:
fourth, mount all apparatus In the positions
thown : tifth, wiring, 1t will be necexsary
when wirlng to drill Several small holes
which are not shown on the layout to pass
wires through the sub-panel but these can
best be located and drilled as required. Al-
ways smooth the edges of such holes with a
countersink or large drill to prevent the burr
or sharp edges from cutting through the in-
sulation.

‘The tuning condenser i3 mounted on the
front panel through the medium of two No.
G-32 bolts. Several small washers or other
form of spacer are placed over each Ecrew
between the panel and frame of the vondenser
to hold It parallel to the front panel.

The filament resistor, 115, is mounted up-
right through a single hole in the sub-panel
by means of one of the screws that will be
found holding the brackets. A cardboard
tube is generally packed arvund the resistor
on which I8 marked lines indicating one-
eighth of the total resistance; if you do not
have available a voltmeter to set the fillament

ool

L S IV

BEND DOWN ON J
DOTTED LINES

NOLES TO FIT BINDING
POST STRIP

7
e

-~ SUB-PANEL~

RADIO-CRAFT JUNE,

for

voltage across the tube to its proper wvalue
it can be arrived at approximately by setting
one end sliding contact opposite the first of
these marks, This filament resistor becomes
quite hot in operation so do not fail to re-
move the cardboard tube and keep all insu-
lated wires well clear of this resistance.

1o mounting the jack for the phome plug
he sure that the frame and lock nut are well
insulated from the chassis. Otherwise you
will have a direct short across the power sup-
ply which will probably ruin the rectifier see-
tion of the 12A7 tube. Also be sure that
the center arm of the potentiometer Ii4 is not
grounded to the chassis or it will be impos.
sible to control oscillation. Some makes of
petentiometers, particularly the newer types
have the center arm insulated from the shaft
and lock put. §f this is net the case it will
bhe necessury to insulate the arm and terminal
(the center aney from the panel.

Incidentally, while on this subject of
grounds, it mlght be well to point out that
Just any old kind of connection to an alumi-
nuin chassis does not constitute a satisfac-
tory ground, The surface of this melal
readily oxidizes and the oxide is an excellent
insulator. The correct way of grounding
any circuit is to establish a common grouvnd
point at some convenient lacation and run
wires, insulated like any other part of the
cireuit, from each gronnded piece of appa-
ratus to this point, soldering them all to-
rether and making a perfect contact to the
chasais. Many a case of persistent oscillation
has been cured by this simple treatment,

Operation

After the circuit is completely wired, check
it over carefully—remember you are not deal-
ing with batteries on your work bench now,
but with the entire power of your lighting
circuit—{or the family would not in the least
appreclate being left in the dark because you
blew a fuse. You had better locate the fuse
tor your circult and have a spare one on
hand before you start to work—just in case.

When you are absolutely sure that all wir-
ing 18 correct, you may insert tlie line plug
and turn on the switch. After a few seconds
a bright point of light will be seen inside
the cathodes of the tube and they will gradu-
ally heat up to & dull red glow. The circuit
is then ready to operate. If D.C. is belng
used, it may be necessary to reverse the plug,

WARNING: The post marked **Grd"” on the
dlegram is not to be connected to a ground
unless it is absolutely necessary to do gou to
secure quiet operatlon and then only after
cnrefully checking to see that the ground
side of the power line js cunnected to the

(Continued on page T61)

5 — -t =+ ~PANEL-~
h.-]" |
BT
| 32 32 A
] 1 % T_
| |
! 2 /IG

2 HOLES TO FIT
JACK & VOL. CONTROL
,USED.

7 \ 1
& bt 13
‘ | | ’/e

- =T i

2 e 2% 1

|

Fig. 2
Layout and drlll sizes for the panel.

Fig. 3, left
The sub-panel layout details.
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RCP @ RCP @ RCP @ RCP @ RCP

Tests Tomorrow's

Tubes TODAY!

“DEPENDABLE”

NEW TUBE
Model 303-A  TESTER

$1875
COMPLETE
List $35.00

$1475
KiT FORM
List $27.50

NET TO DEALERS AND SERVICEMEN ONLY

OU'LL loock fsr to find the equal of ihis new

RADIO CITY Tube Tester., No need to worry

about  tomorrow's tube developinents. WIith the
303-A. you are prenared TODAY for all current tube
tpes and up lo 50 new ones wheh they arrive, Unlque
switehIng arranfement. share contacts and panel indlca-
tions provide for more than 130 different tube Lybea.
Accurate 1D"ARSONVAL type moving <ell meter. Only
two selecior switches to operate. Has short tester with
pllot llght Indleator and molded sockeis, including Iatge
and amall T-nrong, (Gas test with meter and second
plate test for all recilfiers. Line voltage adjustment
switch and many other features you will value. Hand-
10me leathefette carrying case,

NEW Model 403
MULTITESTER

The quality tester, in
compact forin, Will alwaye
be up - to - date.  Casze

measures only "oy
§% " x 23", D'ARSON-
VAL 1ype moving coll

Astures accuracy within 2
percent, Trinle - range
ohmmeter 0-2,000.000
ohms. Four-range olt-
meter 0-5-50-250-750 volts.
Milllameter 0-50.  MI-
CROAMMETER 0 - 500
microamberes for measure

ing small photo-cell and
gridl  currents. Etched
panel. Crystalline finish

case, Sell-contained bat-
teries. NET $14.95 to
Dealers and Service Men.
List $37.50.  Alse KIT
[} $10.95 NET.
Liat $27.50.

Write Dept. RG-6 for FREE Data Sheets

RADIO CITY PRODUCTS CO.
48 WEST BROADWAY, Dept. RC-6. NEW YORK, N. V.

RCP ® RCP @ RCP @ RCP @ RCP

7 Woise -n_r—i
{ ISK. 7
= i
ANTENNA SYSTEM ~d
I- svtpeborm wthor Lind of
o ieaied aicd slminate,
o & won't cost pou o cont, S

Writa TODAY for Full Dotads ™




The UNI-SHIELDED “‘3”

Hailal and aclitmed hy  Short
Wave Cralt, Popular Mechanies,
N. Y. Sun. Short Wave Magazine.
What a thrill it will bring sou!
The greatest, simplitied low priced
N.W. set yet develubed  MAvailable
in 2 or 3 tubes. Sold exclusively
by us, Send tor the “'Success Story™
ot this amazing recelver truin Short
wave Headquarters!

Two Three
KIt less tubes and colls. ,-$5.75  §7.45
Wired ready for use, add 2.5 2.75
xet of 1 speclal colls 1.45 1.45
sSet of matched wahes. (.. <. 193 2.90

Big New FREE Catalog
from Short Wave Headquarters. Liats over 10,000 bar-
galns.  Blg Bpecinl S.W. Nectlon. World's Blggest
Values . . . always at lowest Wholesale prices,

WHOLESALE RADIO SERVICE (O

100 SIXTH AVE., Dept.c-64 New York NY

—— WANTED !

Jobbers--Mail Order Heuses and Representatives |
all Territories

TWO FAST MOVERS

i

o

Fres Edge Cone and Veice And—Ficld Colls for all
Colt Assemblies Dynamie Speakers
We also Manufacturs_Various Types of
Magnetie Speakers .
Weo can Supply and Iiemedy Your Speaker Needa
Speaker Mftrs. Since

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

Simple to_ hutld—easy 1o $4_15
tremely jnexpenshe! Wa
“uld-tlmers'* allke have marveled at
part to consifict the entlre Feeeiver.
attractlve crystal finished |_||elnl chassis and panel
clear Instruction sheets greatly simnlifies construction,
Deposit required with all orders.

| “PERFECTED” ALL-WAVE SET
12,500 MILES ON ONLY TWO TUBES!
operate—Waorld-Wlde e
tepfion 1ange—and  ex-
have sold theusands of these remark-
able shaort-wave kits and noviees and
the amazing results obtalned.
These klts eontain  every necessaTy
The cofls, which rune from 15 to 200
meters, are wound on pollshed bakellte forms. The
comes with all holes necessary to moeunt the appa-
ratus and this, together with our complets, detalled,
CELL OR AC MODEL $4.75
Two Colls 200 to 625 Meters $1.25
HARRISON RADIO CO.
142 LIBERTY ST., Dept. R-6, NEW YORK CITY

"_10¢ A DAY

BUYS A NEW
REMINGTON
PORTABLE TYPEWRITER

Special 7-Day Free Trial Offer
Think of it! You can buy a new standard Rem-

Ington Portahle Typewriter for but 10c a day.
Standard kevboard, Small and capital lettera
Beautiful finish. Carrving case included free.
Exceptional money-making oppore
tunities. Write today. Say: Please
tell me how I can get a new 4

Remington Portable tvpewriter
on your sgpecial 7-day f{ree
trial offer for hut 10c a day.
Remington Rand Inc., Dept.
RC-11, Buffalo, N. Y.

Back Issues of Radio-Craft

which you might need to complete your files,
can still be had at the price of 25¢ per copy.
Send us your requirements, together with your
remittance in check or money order.

RADIO-CRAFT, 96-98 Park PI1., N.Y. C.
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RADIO EQUIPPED
POLICEMEN

(Continued from payc 720)

the patrolman wha earried it), and a fixed
funing arrangeitent sa that no diat searchtng
or twisting would be neeessary,

The evolution of several experimental mod-
els ix shown in the e¢hassis illusteation,
B.

This receiver uses I type 30 tubes, and the
eireuit  cmploys  super-regeneciation, Pro-
vision is made for semi-fixed thuming—to peak
the signal Ly land-spreitd adfustment. ‘The
extremcly  compact  constroction  is  cltearvly
|slum‘n in this illastration, ‘Fhe ¢hassiz mea-
sures approximarely 217 x 4% x 13 ins in

i, |

depth; its weizht is approximately 1% 1hs., |

withant tihes or container. The  receiver
proper is contained in a box which elips to
the right side of the officer’s Ram Browne-
type bett. A special battery hax (which may
he employed) will elip to the left side of the
bett. The construcrion of the speeinl Sam
Rrowne heit is such that the rear of the
shoulder straps are of morve than ordinary
| width in order to accommodiate an antenna,
which isx sewn within it. A single, small,
| feather-weight headphone s used, mut the
total  weight of hoth  receiver amd battery
boxes, complete, does not exceed 6 Ins.  All
cohneetinns are made by means of a cable
with phig connections,

Reception takes place on a frequency of 20
mesheyeles (15
statiee and man-made  interferenee  (station
transnissions, sparking from commereind elee-
trical applinnees, eted, are almost negliginle
at this extremely high frequenecy,  Congisteng
goml recoption from a 50 W, transmitter can
e obtained, in average localities, over a
radins of ahout 10 miles, which is wmere than
suitable for average demands.

Tt might be expected that those cities which
are already equipped with radio patrnl ears
miy nat have any need for radio equipmoent
of this type, hut, ag pointed aut gt the be-
ginning of this article, where the radio-
equipped patrolman gerves as an adjunet to
the radie-equippsd ecnr (and motorcycle), the
possibility of apprehending criminals fs tre-
mendously increased.

f
| READER'S DEPARTMENT

(Continued from paye 787)

munieation, it is within the power of the
Federal  Radie  Commission,  through  their
local distriet representative, 1o take action.
However, the commission is ordinarily  tow
hiwsy  with other marters to step into snch
leases, However, if the serlousness of the case
is Dbrought to the attention of the Federal
Radio Commission, it §s possible that they
will act.

A CANADIAN SERVICE MAN'S
TEST BENCH

Editor, Nab10-CRAFT :

The enclosed photograph ism of the test
| beneh and panel of Willinm's Radio Service
aud was constructed by the writer,

The henel iz 6 £t lang by 31 ios. wide. The
panel is 3t long by 2 fr. high, Both
consteacted of British Columbia fir, stained
and varnished,

The test Instruments are of the "reason-
ably priced” type. some of which have been
in constant use for several years,

At present, the writer is engneed in con-
structing a simikar panet using precision in
struments  of the more expensive type. ]
trust this will be an interesting photo for
your readers to see,

WirtaM T. Rinn,
G4L2 Erelyn Kt
Verdun, 0 Q, Canada

Thanks, William, for the photo and letter,
We are sure that many of aur readers who
are engaredd in servicing work will be ititer-
extedd in secing what one of their Canadlan
consing is doing in the way of fitting up his
| shop.

RADIOC-CRAFT
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meters), sinee the clfects of
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Here's a boek

RADIO MEN refer

to many times daily

T N |

| m N :
RADIO NOISES )

| ir cure

101 SoUuRCES

A Valuable, All-round Radio Book!

ERE I8 one radio
cefvable fquestion on

hook that answers every
Interference. It emtal
bages, 8tz x Il Inchies, choek fall with wiring dlagram.,
drawings and  photographs <hawlng  where  Interferenie
originates—how it i+ distributed. and how to eliminate
ft. . This Is a wealth of Jurmatlon peeded by every
radie listeoer, deater and sServiee Man.

Send 50 cents in stamps or check for this baok.

RADIO-CRAFT MAGAZINE
96-98 PARK PLACE NEW YORK, N. Y.

'.— = I

con

Many POPULAR
EXPERIMENTS

in Every Issue!

EVERYDAY
MECHANI'S |< the finest sci-

SCTENCE  AND

]|ﬁ.v:t',-“l|5¢3,, entific- technical-meehanieal -con-

25¢ the Copy :(ruetiorllal n::lnzlnc In the fleld
“heto-The-minate with newr

On Al ‘Newsstands flashos of ~clemiific events Doz

ens of constructional articles and many popylar
experiments.  ldeas frum which you ran make

mings to sell.

A HOST OF INTERESTING SCIENTIFIC

RURIECTS COVERED—Adation— Womdwork -

Ing—Nstranamy—-1atents amnd Inventlons— ook

Reviews—Melalwork Ing—Chemlstry — Englneer-

Ing — Mieroseany — Elecrrienl  Experimems -

Lathe Oper: —Xhop Hints anid other subject.
SPECLAL OFFER--$2.00 for One Year—
(Ganadian and foreign $32.50). Send eheck

of hwoney uafdep,
EVERYDAY SCIENCE AND MECHANICS
98R Park Plate New York, N. Y

10 HOURS

of Reading Pleasure

1‘"—" Five Stirring Stories

of Future Science in Current Issue

WONDER STORIES hrings to lte readers slsld, thrilling
and absorhing tales of adventure on alien planets—staries
of hinlogteal monstrosdties, thme-travel, the future civil
izationa of man, and other educational sclence-fctinn
themes,

Here Is the contents for June: INTO THFE INFINITESI-
MAL by Kaye 1tay JOTHE DOORRELL by David W
Keller, M.D.. MIC CALAVIITY by W, Varick
Nesing, 11, ADRIFT IN FTHE VOID by John T'leree,
s, and DIUTSO, a trememdous German  hovel Dy
Friedrich Freksa., and several Interesting departnients
Join the SCIENCE FICTION LEAGUE.
SPECIAL OFFER—One Year for 32.00.

money order.

WONDER STORIES, 98R Park PTace. New York, N. V.

Sond eheok or

JUNE, 1934
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BEGINNER'S | TUBE SET

(Continued frowm page T549)

HEADQUARTERS ro%%

ehassis and not the “hot™ side. Thix can be X

checked by the simple process of placing a PUBLI( nDDRESS qMPLIFlERS

test lamp (& socket and lamp having short

lewds with bared endsi between the ground o e ; 7
post il the proposed ground conneclion, 11 jA I'"E.B‘IG ﬂaﬁf}_'
the B lishts remoy ¢ the 1’i_m‘ plug, turn it Here Are Our Most Recent Portable Public Address Ampiifier Developments;
I et it.  Then make the Self-Contoined Electric Phonograph "MIKE-PHONC-RADIO"

o : wetion,

gromul connecilon coMPLETE PORTABLE P- Ao SYSTEMS

Attach the antenna, and plug in the head- - .

o AT AR i . Availabie in Chaice of Three Basic Models:

pliones.  Nerew the 4.nl_|u.~m|,. serew on Ul 110-VOLT A.C. 7' WATT 2 STAGE 245 CLASS ~A" MODEL—I10 VOLT A.C.
almost all the way iu and toen RE all the 12 WATT 3 STAGE 243 CLASS A" MODEL—6 VOLT STORAGE BATTERY
way to the right.  Now, on turning the tun- gtgé‘éﬂﬁ_f’aﬂw n‘:"}ga:l _S_TQ‘GHE]J:
ing dinl from one end lnllhc' other :Il series 'F".';‘J BniongERA;EDS AT “,Q,lq"'
o squeals shonld be heards 1 this does not M VOLTS D.C. D
weenr it indieates that the eirenit is not os- 110 VOLTS A.C.!

cillating, Turn back the screw on ¢l slighly

All models are equipped with a self-

N N . N N contained “INPUT-MIXER-FADER'
and try againe Keep trying this ool oseil-
tion  ocenrs  all over the dial with ¢l

CONTROL SYSTEM, Completely
rerewed in oas tizhtly ax possible,

housed in a compaet {1335 x 4% x
13"} two seetion {(removable speaker)

Fhe position of CL will depend greatly ol Write for our unbelievable low
the aerial used, 1le lowger the acrial the price on this equipment!

wood framed, fibre lined case.
Jooser C1 will probably have to be sipee 2 Faag
long aerial loads the cireuit and ku-‘-!'s it FOH‘TFE‘FPEJIJ: EDITION
front oscillation.  However, o long acrial ix L :*-.-

necessary for proper picknp and {or any ‘l.i.\ Ioo u AND SOUND SUSTEM TREATISE
work,  About 3 Teet, as high as Almssmlc ) B THE ONLY BOOK AVAILABLE OF ITS KIND /
and well insulat < woirld be about right, P A G E s

Devoted Exelusively to
the Problems tnvoived
in Purchasing, Design-
ing. Measuring, Test:
ing, ¥nstalling, Operat-
ing, Trouble Shooting,
Maintaining, and Maney
Making Possibilities of
Pubtic Address Systems.

Onee the proper pesition for Ciods Tound

it may be left alone and the only controls SEND OF BIG
necessary will be the tuning dial aid 14 Lo MONEY
feed back. Like any oscillating cirenit the FOR THIS SAVING

Host sesitive point will be Lonnd just om
slde the zone of oscillation, Slow, }'Ell'l'.llll FREE VALUES
tuning aml skillinl handling of the osvillation You Can Noi Pose

will result in some rather remarkable DX H sibly Afford to Be
rocords for such a simple set, Radlo and Without This Real- ’ WRITTEM IN

sps ly Valuable Book ¥ | | PLAIN CLEARLY
Theory | Ampllflel' —Send For Your OV_[IU5ODMC:R4£LS Ll RLLE oA
Fhere is nothing remarkably mew in any CATALOG WECOREETOJH‘%.AD-

SERYIEE CHAR T {LL YSTRATIONS) LANGUASE

single feature of e set. the novelty resules L QUARTERS FOR Vi IN.Ert!:il to Every i

. : . s g one Connected in
front the combination of Leatnres g singie S — d ,';i',."e;.s‘,’,.i;:m,s‘mz:’, ﬁnvl’fl’ay Wl'lhvSound-Sr!!tnms—Publir Ad-
wmir.  The signal, picked up by the antenm Entirely New From facturer and Pay Only dross Work—or Amplifiers and Associated

Cover to Cover Qne Profitt Eouipment!  Compleic and  Authoritative!

COAST10-COAST-RADIO-CORP.

123 K-WEST I7T1 STREET . NEW YORK.N.Y.

is fed throtzh C1 (o the taned eivenit (S-S A
and thenee throngh the grid leak and con
denser 1o (e grid of the tube where deter-
tion takes pluee,  The audio component ol
We signal is fed from the plate to tubne
through the headphobes w hile te radio Lre- — =
quency  component of the signal is blocked |
Ly the choke L3 and forced 1o travel througlh
loalid amd bawck to gronmd through CL Tl
strensth of the radio frequency current in
this eireuit, and lence the amount of feed
btk iz gorverned by (he resistor L

Power ix supplied to the plab: of the tube
throuzh  the rectitier portion of  the tbe
v hich mives rise 1o a pulsating 1. This is
ilered dnto a pure InC by the network 1.4
CHCT. Nooemdenser s putoon the rectliior
sidde of e dmductanee L3 for TWae reasons.
First, o high value of DG, voltage iz not de
sirable for zrid Lotk detection s and o cowden
ser iuput would riise this vidue considerably .
Seeatdy, @ choke, inpnt, ax s, tends 1o les-
sett the difference between the phite voltaze
i~ etween an ALC, amd a DG line envren,

The resistor 113 serves to dreep the line
valtage of 120 1o the 1206 regnired by the
(lament of the tube,  Thisx had better be ad-
jristed ly means of a voltnreter to the proper
value il pussible,

Troubles

No OseCILLATION !
overse connections to L2,
Lie anire codenser U4 is non-imductive type,
e sure choke 103 s eflvetive,

“:lI.\I‘l..\.'l"l'('l'll';l'il voltaze by deereasimg value Write for literature and
ol 1RG5,

) further details.
A~ 1 Last resort increase turns of L2,

s ot wvon e Tie s | UNITED SOUND ENGINEERING COMPANY

the resistance is all in.

amplifiers and complete
public address systems in
distributors stocks every-
where.

The U.S.E. distributor in
your territory will be glad
to demonstrate any type of
public address unit that you
are interested in. He can
give you prompt delivery
on your orders and sales
help in selling your cus.
tomers.

With business conditions
improving and political
campaigns coming on, this
year’s public address season
will be a big one.

Don’t overlook the PA
profits in your territory.

UNCONTROLLABLE ()¢ [L1LATION ! s pe .
Decrease sercen voltage by increasing value Mﬂnufaclurers of Spccmhzed Sound Eqmpment
of RS,
e g I 2233 UNIVERSITY AVENUE ST. PAUL, MINNESOTA

Gemove choke L3S, if this completely stops
o=villation decrease value of Ch.
Check circuit for anwanted sonvees of  fewl

SERVICEMEN!

DMFLETE LINE OF
% FOR EYERY RA

el
- MR . CONTINENTAL 15-250 ONE-TUBE SET poii— =

Complete kit of pors ina deilling)_ponel, bae.
7 \boord, variable condenter, antenna conden-

e ‘ see, socken, sesistors, condeniers, wire, s-\. -
w hardwors, afc., § OF0 OF CLACRAMS & #e 3

Fetxce Howt on “ror’™:
Thix ix contralled largely hy fhe value of 12

|
}

back,
A< a last resort decrease turns on L2, \

|| CHUDES MEADPHONE TUBE 8 FOUS PLUG-IN.CONS,
oo
5

the smallee 1his value the more smoothly
oscitlition ocnrs down o the point where
control throuzh 14 Is lost,

. - L=
(Cuntinucd on page 763) 76 Waiklgtom Street

% 1-TUSE FOUNDATION KT
eyl :‘:’- ﬁmt:g“_

A a - e, LmlrET. Ty
o U L =y e iy e

| i R & TEAE, L0 178 WATHINOTON IT MIN FORE CiTY
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Service Men's Essentials

for All Members of the
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No. 3—60¢ per pad of 50
$£3.00 per ten pads, each of 50

Mail This Coupon Today!

Application for ORSMA
Membership in
Taccutive Secretary, ORSMA

98 Park Place, New York, N, ¥,

Kindly send an application blank for
3 Full Membership
O Associate Membersbip
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SERVICE MEN'S ESSENTIALS

HE OFFIVIAL RADIO SERVICE MEN'S ASSOCIATION has

made ariangements to supply a numher of “"Service Men's essen-
tal>'" for the u-we of s members and associale members,  Only
Inemhers and dswoviate members can buy these Items; they are not
suld  te uthers,

These essentlals are priced at cost, plus a small additional fee
which is the only suurce of income that the Assoclation has. No
one obtafaz any qproflt or beneflt, exrept the Association fitsell,
Whatever profit acernes, 18 relnvested for the furtherance and eh-
lurZement of the Axsor

By using the letterheads, hillheads, etc.. you Present the busl-
ness-llke appearabee tn your custonlers, so essential 1o successful
servieing.  In additlon, the .Assoctation has made arrangenients
*hth most of the prominent manufartufers to allow special discounts
o members, providing URSMA letterheads are used when ordering.

No. { ORSMA LETTERHEADS

These letterheads, shuwn an the rlght, are furnished with your
nume, address and telephone numiber, printed on excellent paper.
They are sold in Jots of 100 or multiples thereof. with a distinct
saving for single orders of 1,600 or more, You would have to pay
any ttmes more 1l you ordered small lots from your local printer,
1*er 100, 60¢: per 1000, $3.00,

No. 2 ORSMA ENVELOPES

These are furnished t0 match the letterheads, printed wieth your
name and address and seal of the Assoclation. They go hand-in-
hand with the letterhieads and are usually ordered in the same
duantity. Per 100, €0c; per 1000, $3.00.

No. 3 ORSMA SERVICE RECORD CARDS

They serve a double purpose; whenever you comblete a Job you
AN vut the repert-bill and hand 1t te the customer: this s
the ‘‘psychological moment” to colleet. By the use of rarbon
paper a permanent record 1s kept which fs g valuable asser to youp
business. They are furnished with your name, address and teles
phone pumber. Per pad of 50. 60¢; per 10 pads. each of 50, $3.00,

No. 4 ORSMA INSPECTION LABELS

The label 1s to Dbe filled In with the proper dates. and Pasted
Inside the set or eabinet where the customer will see 1t. It iIs a
conflnuous reminder to him that, when semlce ls needed. he can
zinn:)lo yo‘u3 ononin. The advantage is abbarent. Per 100, 50c; per

No. 5 ORSMA LAPEL BUTTON
At the suggestion of many members s handsome lapel button
hearing the name and emblem of the Assoclatlon has been designed.
It signifles to your fellow members that you belong to the same
Assorfationi—and In addition it gives your custoiners a better ap-
vreciation of the professional nature of your work. 50c each,

No. 6 ORSMA BUSINESS CARDS
These are furnished on g fine Krade of paper in two colors with
a blotter back. Thus they present an added incentive to your cus-
tomers to keep them in a prominent place, where they wiil do the
st goed.  They are brinted with your name, address and tele-
Mhone and bear the offlelal seal of the Assoclation. Ier 100, T5¢;
per 1000, $4.00.

Nos. 9 & 10 ORSMA EMBLEM CUTS
These cuts for printing, advertising, etc.. are furnished in two
styles and sfzes, They may be used for newspaper or teiephone-
book  advertisements or for printing of zny kind. Large size,
1%x1% in., $1.35 each: small size, %x% in.. $1.20 each,

No. Il ORSMA MEMBERSHIP SIGN
A set of three of the<e slgns, printed on heavy cards. and having
holes punched in order to hang in your office or store, and are sold
10 members and assoclate members. They are large enough so that
they arc wauite prominent and the twg tone effect makes a very at-
tractive appearance. Sei of three, 50c.

No. 12 ORSMA ADVERTISING DISPLAY SIGN

A two color &ign printed in large letters with your name, address
and telephone, with the seal of the Assoclation. 'This sign is sold
In_«uantitles of 25 or more and 1s ideal for hanZing in stores.
offices, ete.. for advertlslng yurjoses. Set of 25 cards, $3.00.

No. 13 RADIO SERYICE MEN'S ASSORTMENT
PACKAGE

This includes one geld filled lapel button, 100 letterheads, 100
envelopes, 50 service record cards, and 100 labels hrinted with your
hame and address as described sbove. The whole assoTtment costs
only—3$3.00—a worth-while saving, Complete, $3.00,

No. 14 ORSMA MEMBER CERTIFICATE

A handsome diploma-like certificate engraved on stiff vellum-bond.
The certlficate s personnally slgned by the President and Executive
Secretary and rhe corporation stamp of the Association §x impressed
on a red seal attached to it,  Your pame, certificate number and
date of rekistratlon are lettered by hand and the Certificate is
uafled In a eardboard tube to inarre sufe delbvery. Each Soe, plus
lec fur postage.

ORSMA

| TE——

No. 1—60¢ per 100
$3.00 per 1000

No. 2—§0¢ per 100
$3.00 per 1000

STEPHEN MARKO

129 Buhton Drive
Tel 3-0672 AKRON_O.

No. 6—%5¢ per 100
$1.00 per 1000

No. 4—3c¢ per 100
$3.00 per 1000

98RC Park Place, New York, N. Y.

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION RC-634

Please send me the following RADIO SERVICE MEX'S ESSENTIALS which |
have selected from this advertisement., My remittance for ., ... ..., is en-
closed.  Send remittance in form of cheek or meoney order. Register Tetter if it
contains eaxh, carvency gr ainused U, 8. Prostage Stumps.
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The voltage on the sereen-grid is rather eriti-
cul in this ctrewnit. I it is too low the
cirenit will not oscillate and will be less
sensitive generally, If it is too high it
may cause ah annoying 60 cyclte bum in the
phones,  The trick is to get it as high as
possible without allowing this bum to oc-
cur or causing uncontroilable oscillation,
I'his voltage i governed by the network
2 13, and considerable experimentation
with these two values will probably be re-
warded with greatly increased sepsitivity
and better atl-around performance.

List of Parts

One midget tuning condenser, 350 mmf., Cc2;

(rme llammarlund trimmer condenser, 3-70
mmf,, Cl;

e pig-tail mica condenser, 350 mmf., €33

one pig-tail milea condenser, oot-mmf., G55

O Concourse non-inductive paper condenser,
Jd-mf,, C4

Two Concourse type V8 clectrolytie condens-
ors, 8 mf., C6, C7;

Oue Centralalb “EICY potentiometer with line
switeh attached, 25,000 ohms, R4

One citrbon resistor, %-W., B-meg., R2;

Cne curbon resistor, 14-W,, J-meg., R3;

one earhon resistor, %-W., 3 megs. R1;

One Electrand wire-wound resistor, 400 ohms,
30 W, RG;

One R.F. coil, screen-grid interstage, shielded,
1.1, L2;

One S5 mhy. R, choke coil, RING.;

one midget diter cloke, 20 hy., center tapped,
L4

One single-cireuit Jack and insulating bush-
inkg, J;

One small 7 prong wafer socket;

One type 12A7T tubes

one bindlng post strip marked “Ant.Grd." ;

Aluminum for panels, 1/16-in. thick, wire,
small bardware, line plug, etc.

®
SHORT CUTS

(Continuned from paye 733)

placed in the transmitter (WHCLM) and sacs
riticml to the great god “DX.?

As a pair of 10°s required the outlay of
more mazuma than we have even seen for
some time--our local hanks all took the vaca-
tion cure—consideration was given to the
possibility of utilizing less expensive tubes.

After careful consideration of the various
facters involved, and quite a bit of haywire
experimentation to determine the relative de-
sirabitity of the different tubes available, it
was decided to adapt the amplifier to use the
type 47 pentodes us replacements,

The cireuit as revamped for these tubes is
shown in Mg, 7. ‘The following new ma-
terials are required:

Two & prong sockets; two type 47 tubes;
on¢ 2.000 ohm, 25 W, resistor: onc 15
ohm, center-tapped reslstor; four bind-
ing posts marked FlLELD; four binding
pogts marked SPEAKER: one bakelite
strip, 1 x 13% x 3/10-in. thick.

When removing the 4 prong sockets, if a
hot soldering iron is applicd to the nuts the
sereivs can be hacked out eaxily : the voltage
divider should be mounted on a pair of spac-
ing pillars to facilitate connecting the tield
leads.

We are using a pair of Jensen D-0 speakers
with the rig sct up as shown schematically in
Fig. 7 and, by pleture diagram, in Fig. S.
and ptenty of volume is obtained,  If it i=
desired to operate the amplitier with a single
speaker, one having a push-pull ouiput trans-

former will be required, and an extra 2,500 |

ohm resistor to connect between the unused
ficld terminals.

In addition to the savings in the cost of
new tubes, when the 478 rveplace the 10s, it
must be cemembered that a lower voltage for
the plates is required and the amplification is
increased cenormously,
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19.
The amplifier before the changes were made.

An unusual tube tester appears at the right.
Precision laboratory-type meters are used
throughout, to Increase the wunit's accuracy.
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Fig. 7

| Just the thing

' —a PORTABLE —
‘|| Universal A.C.-D.C.

/

for the Summers

Short Wave Receiver

Designed by
Herman Cosman

l .rm: high ratio vernier dial permits adjusiment
of tunlng condenser. Swwoth regeneralion
‘our BRUNO bIlug-in coils are [urnished cover-
ing wave lengihs fram 15 to 200 melers. A
broadcast coll (200-550 meters: makes the Uni
versal Fortable 8n ALL-WAVE recelver. No
Jead spots on the colls.
Waterproof, fabricold covered carrying case, 13”7 x
x 617, Sirong leather handle, .smple 3
ron for tubes, colls and shield when cover 1

sed,
Enjoy the thrill of short wave statlons and regular
broadeast programs anywhere you go where
110 volt elecirle rurrent 1s avallable.
Kit of parts including beautiful case..

Wired wnd tested, extra........ 2.00
set of RCA lcensed tubes (1—'TY, 1—

A T 3.25
Broadeast ¢0ll ceiencsesscssccencrocnecess$ 79

Fig. &
The arrangement of resistors for the 47s.

®
NEW TUBE TESTER

1S expensive instrument is essentlally a

lahoratory unit, designed to test all new
tubes,  Adaptable at a portable or stationary
type. it Incorporates the following features:
ability fo measure with high precision all ex-
isting tubes : automatic relays protect all cure
rent metors ; automatic relays change all volt-
meter ranhges; extremely wide range; simplie-
ity and convenience of operation.

Relays automatically shift the varlous met-
ers to the correct range scale.  Dilot lamps
interlocked with the relays serve to Indicate
the meter and scale in use: the tubestest
ranges inclade: current range, 0 to 15000

ma.; mutual conductance, 1 to 23,000 mhys. :
ampllfication tactor, 9.1- to 5,000 ; impednnce,
100 ohms to 50 megs.
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s e | | [TRYMO ]ADI
?’ T_j .I 85 Cortiandt St., Dept, C6. New _v—-rk.u_v
Coare | | 1
e g RADI 0/1934
SR NO SERVICEMAN DEALER
O IR LT OR SET BUILDER CAN AFFORD
ﬁ____i}___m_’_a TO BE WITHOUT THIS BOOK

Radlo's most valuable Catalog. Packed
with 1 able a

quallty radlo equlp-
ment at  PRICES

THAT ARE CON-

Lists the
most complete line
of radio replace-
ment parts for all
service reauire.
ments. Features
newcomplets
Transmitting and
Short Wave list-

ings. latest type
Set-building Klts,
Test Instruments,

Sound Systems, and
radio’s most _com-
plete and profitable
IIne of new Re-
celvers.

ALLIED RAD10 CORP.,

Dept. D, $33 W_ Jackion Blvd.
Chicage, Illinois.

Please send me FREE your New
Radio Book. . 12

Name

Address
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o0t et

Reg. List Price

. .- Full Radi

el Official .
= Rf_‘dio Service : .
~-Manual

1934

400 Pages

9 x 12 Inches

Flexible, Looseleaf

of all

1933.1934 Radis Receiias

e —

o Service Guide

Over 2,000 lllustrations

Leatherette Cover

There’s plenty of Servicing Material

in the NEW 1934 Manuadl

radio field has been shown by the fact that the

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

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

The iNustrations in the 1034 Manual are more explicit
than before ; inasmueh as the dingrams are not limited 1o the
schematic cireuit, but other jllustrations show the parts lay-

THE necessity of GERNSBACK Manuals in the

out, positions of trimmers, neutralizers., ot here are
hundreds of new cirenits included, and not one from any
previous editions of the manuals has been repeated.  This

we unconditionally guarantee.

As in previons vears, the 19354 Manual also ineludes a
FREE QUESTION AND ANSWER SERVICE., In each book
will be found 25 coupons, which entitle you to free consul-
tation on any radie service topie, These coupons give vou a
complete mail service—qguestions on servicing and operating
&ny et or circuit are answered promptly and sceurately
by the oditors.  Remember that, at the regular rate of 20e
per question which jx usually charged by radio magazines,
this service alone is worth $6.00, And for the Manual. we
charge only $3.50,

It is quite evident that the 1934 Edition of the OFFICIAL
RADIO SERVICE MANUAL is a decidded improvement over
previous volumes,

ORDER YOUR COPIES NOW

It is important to every Radio Serviee Man and Dealer
to et his copy of the 1934 OFFICIAL RADIO SERVICE
MANUAL 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—ihe 1034 MAN-
VAL, like its predecessors, is a necossity in your business.
We strongly advise you to order your copy today,

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

Clip — Mail
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Contents of the 1934 Manual in Brief

@® Diagrams and service notes, more complete than ever be-
fore in any MANTUAL, Not mercly the schematic hook-ups
will be found, but chassis denwings showing parts layouts,
positions of teimmers, neutralizers, ete.

@® Voltuge readings for practically all sets, as an ald in
checking tubes and wiring.

@® Al values of intermediate-frequeney transformers used
in guperheterodynes, with the manufacturers’ own sugges-
tions as to correet balancing.

@® Detailed trouble-shooting suggestions and proeedure as
outlined by the manufacturers’ own engineers—in other
words, nuthentic “dope” right from headguarters.

@ Values of ull parts indicuted directly on all diagrams.
@ xection for reference to AC.-D.C. cigarbox midgets,

® Nection for referenee to publie-nddress amplitiers,

@ Neetion for referenee to short-wave reccivers.

@ Sectlon for reference to remote-control systema.

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

@ Section devoted to test cquipment. analyzers, ete., with
full disgranis and other valuable informuation.

® A complete list of American brondeast stations with their
frequencies in Kiloeyeles: extremely useful in ealibrating
and checking test oncillators and in ealibrating receivers.
@® Free Question and Answer Service, the same as in our
last two Muanminds,

f. No theory; only service information in guickly accensible
orm.

@® Abrelutely no duplication of any dingrams; nothing that
appeared In any of the previous Manuals will appear in the
1934 MANUAL., This we unconditionally guarantee,

® A handy, easiiy.consulted master index making it easy
for you to find almost anything pertaining to your service
problem instantly. This index includes all the diagrams
published in all the previous GERNSBACK Manuals, as
well as the 1931 dingrumis. A big convenicnce and time
maver!

g .

I'his Coupon Today
GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place, New York, N. Y. l
Centlemen : Enelosed you will find my remittance of $3.50 |
for which you are to send me, Postage I’repaid. One Copy |
of the 1954 OFFICIAL RADIO SERVICE MANUAL.  [Send
vemittance by check or money order: or register letter if it |
contains eash, eurrency or unused U, 8, I'ostage stamps.) |
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11 TUBE SUPER BROAD-
CAST SET

(Continued [rom paye To4)
taindable, aml it can be assembled, wired and
Lalanesd by any constructor or Service Man
Who s familiar with the ordinary superhetero-
denie amd who utderstands the use of test-
oerillaror amd onput meter allgning methods,
11~ vonstraction shenld not be attempled by
anpone whe lias  never built a rulio set
belore.

I order to anticipate inquiries, a short_ ex-
pliation of  the theory involved is given
here, insofar as it differs from that of the
wstnl snperheterodyne. Fhis should be read
and understood  hefore attempting  its  cob-
struetion,

Ltetir 1o the schematie wiring diagram, The
first Inbe is a 5% L1 amplifier, tuned to sig-
pal frequency by the front section of the
three sz conmldenser. The antenna iuput
system Lor this tube has been designed for a
tlat min over the hamd with littte differenee
in  trimming  adjustment  for aniennas of
crely  diferent characteristive,  This  tube
[ cthe seeom], a 6% dirst detector, throug
The oscillator, a 26, is

]
(hee 1L translonuer,

] to 175 ke, higher fregueney than the
sivnal fregueney, by phe special section, the
mear, of (he three pang condenser, lts out-

pit is conplet to the detector input through
e sevies cathode coupling coil. I'he intevs
medinte frequeney, 175 keo is amplitied by
the % LI, amplliier tube and eouples jnty
the second deteclor, @ 35, operating as a full
eetitier.  1n order te aveid trouble due

Wil

to intra-tabe caparcity, the grid and plate ot
the are not used amd arve  therefore
srommled,  The doput to the » is cooter-
wpped, the 175 ke, compunent i tillered out
By e 101, choke and bypass condensers and
e AL awd D€, veltpges appeals aeross

Soonn olims, "Ihe D, operantes the antunutie
volume control il the suppressor tube, and
e AL aetuntes the geid of the AR, ampli.
er b, the magnitwde of excitation being

throuszh a volume coantrol poten-

The  noise  suppressor tule,a
as a relay 1o block (he tirst AL,
in varyving, adjustable degree, when no
carrier s dwing received. 'This makes the
wot silent, if desired, between stiations, so that.
N onedse of statie or man-made interferchee
neml over he heaed, This s accomplished in
the follmving nuiner,

Consitler the o ol no carrvier, that ix, the
fel s turned Iw en two stations, 1here wiil
e e Dot aer Lhe 30000 olun unit ;5 gritl of
the noise  suppressor will be at practically
cromd potentiai,  Plate  cnrrent will tlow,
cittising o drop geross a J-eg, resistor con-
perted in the plute circuit of the noise sup-
pressor  tube,  which pushes  the suppressor
wrid in the lirst AFL tube negative, which in
tnrn bloeks the tubwe so uo plate current ape
pears rezardless of any voltage which may be
applicd on ity grid from statle, ete. Now
when a earrier receivid, the noise supe
1 <o grild goes negative, plate current <tops
sl the gnppressor ol of the AFL tnbes as-
snmes its cathode potential and the tube oper-
ates in normal manner as an amplitier. The

controlled
ticneter,
S, oaels

ix

cotteol, for the degree of noise suppression
denired, 1s provided Dby the potentiometer,
whiclt controls  1he  serecn-grid  voltage on

the noise suppressor tube,  This control is ad.
justable from the rear of the chassis (pince
ohee sef, it seldom needs changing, Wlhien
it is eotated fully elockw the sereet-grid
i= a1 zero and the suppressor tulie j8 inopera-
tive amd may, in fact, be removed from the
withour effect.  Rinee at some intermedie
po~itimi, the sereen-grid may be set at
potential desived,  thos controlling the
strength of the earrvier necessney to o trigger
the AR, into operation,  ‘Thus, in a very
nuisy location, say a dealer's store, the cone
tral may he set so only very lowd locals may
It Jusid, 1he set being dead silent between
stitions,  Conversely, the control may be set
ao that o very weak earrvier will trigezer the
<ol into operation,  Any intermediate degree
of peeessiry eavrier strengih may be set for,
This contrel when sot at its eritical position,
for the weakest earrier, in no way decreases
the sensitivity of the receiver, so that for
ordin e operation, it nay be adjusied
to thiz position and then forgotten, until a
ditferent locatiou or different antenna is used,

sl
at
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or a different degree of suppression ix desired,

The AF. tube feeds a pair of push-pull, re-
sistance coupled, 2A3°s,  In order to operate
true push-pull by rex<istance coupling. sotne
method of phase-reversing jx necessary. The
phase-reverser tube, & 3% operating as a triode
accomplishes this result. The grid is bhiased
negatively so that the atmplilication is only
one to one, hut a 180 degre phase shift re-
sults, providing a veltage of correet magni-
tude and phase to the grid of the lower 2A5,
A slight i unbalanee is thus introduced,
which is corrected by the O0.2-meg,  resistor
conneeted to the plate of VR,

The two 05-mf. conidensers in the A.C. line
reduee line nojses,  The rectifier is a 374,
having greater capaeity than an 80, ‘I'his
filter system is choke-input, making for long
life in the rectifier tabe. Unusually high fil-
ter capacities are uszed in the power supply.
across the ticld af the speaker, which acts as
the second choke.  The resuttant ham level
ju quite Tow, it heing necessary to put the ear
right at the speaker in order to detect ity It
is ton low to be measured with conventional
inst ruments,

Unless the Wuilder is quite experienced, it
is advisuable to very eavefully cheek alt eir-
enits hefore connecting up the set, This can
be done with a continnity meter and the dia-
cram and may save trouble later.

Qome sort of tomporary indicator should be
provided in order to align the =ct, but a per-
manent shiodew indiealor can be provided by
solidering a short picee of thin, stif wire to
the dial support bracket. If the dial cellu-
loid eatehes the mounting serew at the ¢x-
treme ends of travel, elip or round off the
corners =0 that it will ride up easily, The
tuning meter should he monnted and carefully
conterat, directly over the dial light so (hat
it senle will be illuminated also, Ry slightly
shifting its position or the position of the
dial lizht, the poinder shadow can bhe made
vertical over the entire scale,

1"at all tubes in their proper $ockets, con-

nect up the speaker awl an antenna and
wronnd, and turn on the set, The tuning
meter should slowly fravel to the extreme

right as the tubes heat ap. 1L it fums over
hard as soon as the switel is turned on, there
is a short which must he found,  1Zven hefore
the aligning, some signals shonld be heard
and be tienable i the set ix opeeating cor-
rectly.  Twrn the snppresser control  clock-
wize to the stop and leave it there wvutil all
other adjnstinents are made.

The Suppressor Control

The suppressor control may be adjnsted
by tnning the reeeiver to the lew-fregquency
end of the «inl, with an antenna on, amd to
a dinl position at which no station is helng
received. . With the volume control well on,
a xaod deal of statie and other noises will
be heard hecause the peceiver is quite sensl-
tive and the antomatic vohune control is not
operating (with no carrier).  Now slowly ro-
tate the supprossor c¢ontrel counter-clockwise
until the noize just ceases,  The adjustment
i= net eritienl, Now whien a earvier is tuned in
the set will trigzer inte operation and work
in a normal manner, bt no in-hetween-station
noise will e heard. For an extremely noisy
loeation, the suppressor control may he ad-
Justed to a position of lexs sensitivity so that
only the louder stations, which are so strong
a8 to over-ride the neoise, will trigzer the set.
Any intermedlate position can be sed so that
during a sessfon of heavy static or during a
thunderstornr, the receiver can still be op-
erated on strong stations. with ne off<channel
nuise.  Normally, in the usual resident loca-
tiong, the controt shonld e set at its eritieal
poesition and when in this adjustment, in no
wity lowers the sensitivity of the receiver,

When used in the Unired States, a station
¢an be heard on every channel of (he broad-
cast bamd, at night, Cross continent recep-
tion is not diffienlt (twenty-five Pacitic Coast
stations and four Mexicans were heard in
Chicngo the first night the first model was
tested).  The selectivity is sufticient so that
diztant stations can casily be tuned in on the
next channel, from a powerful local station.
Some slight gide-hand cutting is compensated
by a rising characteristic in the mtio aml
speaker desizn, and the excellent fildelity oh-
tained can be controlled in the n=ual winner
with the tone control, Aboutr 4 watty of un-
distorted output is obtuined at the speaker,
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Servicemen!
Reduce the High Cost
of Keeping Up-to-Date |

Here in one inexpensive 23-
lesson course — the only one
prepared exclusively for active
servicemen — Spriyberry  gives
ALL the dope on modern radio
gervicing., Covers every  detail
including  Testing,  Repairing
(AVC, all wive, short wave, uuto
rulio, PA., ete); Parts Testing
anld Trouble Shooting—also tubes,
modernizing set analyzers and sell-
ing, No “fluff" mathematics or
faney Dindinge—a practical, how-tu-
doeif conrse that will save bours of
repding in seattered xources.  Maol-
erate cost=——3% 10 fur course ouly or
w15 with personal instruetion  and
answers to quistions by Mr. Spray-
hwrry himself.  Money back guarantee. l
Wwrite for FREE details! |
F L SPRAYBERRY 132 Bryant St.. N.W,
) Y Washington, D. C.
Please rush complete details of your new 28-
lesson course, “PRACTICAL MECHANICS OF
RADIO SERVIGE." These, of course, are free |

Name .....

Address ....... 0

oo C-6/4 |

Try this FORMULA

\ “I1lsN you design or build that new Set Analyzer,
Decade ot Bridge, Ohmmeter or fligh He-
slstance Voltmeter why net try thls FORMULNA:
Q4A4MD
Pwwit

LC
When Q equals QUALITY and A equals ACCURACY
MDY egualg MODERN DESIGN and LC enuals LOW
COST and LAST COST then I"WWR s always IPRE-
CINION WIRE WOUND RESINTORS.
RESISTANCE RANGE: .25 Ohm to I

TYPE D"
Normal Itat-
ing 1z Watt
Maximum
Length 33"
Maxlwmum
n i"nmeler

of

"

Megohm

TYPE “F™
Normal Ral-
ing 1 att*
Maxlmum
Length 17
Maxlmum
D!,“ meter

Leugth of
Leads 1%”
Furnlshed
with No. 18

o
Length
Leads 11y
Furnished
with No. 18

Tinned Tinned
Copper Coppet
Leads. Leads.

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

334 Badger Ave. Newark, N. J.

@ Use Betteiﬂ
Radio Parts

For wiore efficient short-wave receivers amt
transmitiers use the world-famous Hammar-
luml Conddensers, Colls, Chokes, Sockets anil

Shields, Dacked by 33 jears of engineer-
log leadershlp.
Write for mew Faze Cataroc ""RC-6"

HAMMARLUND MFG. CO.
424-438 West 33rd Street
NEW YORK CITY

PRECISION

PRODUCTS

FOR FIXIT SHOPS — ALL FREE

Serviee Courses In Vacuum Cleaner and Washing
Machine WRepairing. Thousands of parts for both
new amd old machlnes at sensatlonal saving, You
can eadly increase your Income at no exira cost.
‘llul:drcds of shops are belng beneflted by our
Systen

FREE PROFIT GUIDE TELLS ALL.
URON INDUSTRIES, INC.

Originators and World's Largest Source of
its Sort

1251 W. Sixth Street Cleveland, Ohio
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OPERATING NOTES

(Continacd frone page Toa)

GLORITONE MODEL 26

I’EN speaker field coils often present one

of the most difficult problems in service
work wlhen the Service Man is situated, as I
am, in a part of the country where replace-
ment parts are not quickly oltainable. Last
week, however, T made a discovery that I
know will pirove a time-saver to everyone who
lhas to de with the Gloritene model 26 midget
recejver.

This et has an 11,000 ohm field tapped at
2,640 ohms and wound with very small wire.
I get a good many of these machines to repair
and the majority of them have thls eoil open,
but this time 1 got three of them in the
same dny, with this same defeet?! Naturally,
the first point at which to expect trouble in e
cull of this type would be the joints where
the heavy wire output leads are conpected to
the tine wire of the coll, Ilowever, examina.
tion of n numher of defunct coils before had
proven this rurely to be the case. Since the
wire was very small the thought occurred
that it might he poxsible to burn through the
lireak, and thls was quickly and easily done
though it required a 200 V, supply to break
through the gap.

A word about removing the coil might not
be amiss. 1n this particutar set, the apeaker,
a Utal, i3 axsembled, not with bolts or screws
hut is eemented toyrether in a wuy to make
re-assembly difficult.  However, the field coll
can be easily removed and replaced by care-
fully observing the fillowing procednre,

Remove the cone-centering screw, then care-
fully pry the cone-centering spider loose from
the cone, excepting at the point where it is
rivoted, [lold the speaker in a vise and
loosen  the jnm  nut that holds thie center
pele in place. A few qulck blows with &
hammer and chisel are usually the hest way
of doing thix, The pole picce can then be
pushed straight through the c¢onter of the
cone by holding the spider to one slde. Re-
assembly is very simple if this method 18 fol.
towed,  The spider is them c¢emented into
place with a bit of film cement or nall polish,
the cone centered and the job neatly com-
pleted,

Dox Bramg

MISCELLANEOUS FAULTS

¥ the customer complains of the ground

wire sparking on the water pipe. don't be
alarmed, It 1s most likely the buffer con-
densers across the line, A number of sets use
these.

Noise, low volume, sudden change in vol.
ume, ete., which are difficult to locate, can
often e traced to a broken or high-resistance
joint in the cap of a screen-grid tube, caused
by the control-grid wire becoming so hot it
melts or lousens the solder in the cap. Re-
soldering will nsually repalr the tranie.

PHILCO 70 LAZYBOY

ERY bhad distortion on loud notes in a
Philco 70 Lazyboy was traced to the
speiaker. This speaker is mounted with the

output transformer an top, so that the scal-
ing compound can rvun out and dewn around
the volce coll,  This compound has a low
meltlng point and starts to run when the
transformer is only warm. The remedy is to
invert the speaker.

BRUNSWICK 16

IGIT-RESISTANCE joints will eause eon-

siderable trouble.  On a DBrunswick 18,
the 47 wax “Ht™ but the sereen-grids were
“dend,” although both were on the same cir-
cuit and all sackets showed 2.5 V. The poor
jolnt was a heater wire frum the pentode to
the screen-grids,

SILVER-MARSHALL 36-A

0O CONTROL of volume on a Silver-Mar-

shall H6-A can be traced to one of the
1-mf. condensers in the triple bank. ‘This
condenser hypasses the first L1 and first
LF, cathodex, It may have a high-resistance
leak as high as 12 megs, and still affect the
vulume control, CLankNce E. Swixg

RADIC-CRAFT

ARBORPHONE 45

CITE a fcw of these sets have given

fading trouble as well as failing to sep-
arate stations. The troubles have been cured
by cleaning and soldering the rivets that
are used on the “balancing” pancl, located
on the under-side of the set. The rivets are
of one kind of metal and the units they hold
of anotbher, which seems to cause corrosion
to form, Do not try to balance these sews by
ear—Dhalancing by meter makes all the dif-
ference in the way the set works,

COLONIAL 32

COOR tone quality as well as wenk recep-

tion on some of these xets was found to
Le due to an upen first A7, bins resistor.
This resistor is of the flexible type.

RCA 17 AND 18

S"VER.-\L of these sets lave been encoun-

tered in which the customer complatned of
a scratehing noise In the scets—-in many in-
stances, almoxt as loud as the stations re-
ceived, Taking out the type 26 tubes one
at a time and replacing them would cause
the noise to stop,

After spending plenty of time testing for
the trouble, it was traced to one of the chake
colls inside of one of the tuning coils, The
bad coil wiving this trouble ean be located by
conneeting in series, successively, with each
chake coil, a battery and headset. The noisy
choke will cause neise in the headset. Since
this coil is not sold sepurately (it is only
sold with a complete set of tuning coilsy a
goud repair can often be affected by taklng
off a few turns of wire; or, by using as
replacement an IL.I% choke such ag the larger
types RCA uses in other models, and remoy-
ing turns of wive untll there is about as
much wire on the new choke as on the old one,

APEX 10

1IN this xet was tested at the home
of the customer. low plate voltages were
found all throngh the set. Rotating the tone
control locallzed the tronble, and by removing
the tone comtrol from the front of the chas-
sis correct voltnges on the set were obtained.
Upon taking the cover off the control it
was found that the small inxulating peg, fast-
ened to the arm of the control, was worn to
the extent that it was touching the flonting
dixe which regulates the resistance of the
control.  Making a new insulating peg of
fiher, and cementing 1 to the arm cleared up
thls trouble withowt having te order a new
tone control,
The same set later developed a hum when

the volume contrel was turned on full, This
trouble was cured by replacing one of the
clectrolytic  condensers in  the filter elr-
cuit)  whieh, later inspection showed, had

turned green on the Inside of the condeuser
case,
ITowarp LEpEN,

JACKSON-BELL 62
NOTICED, while working on a Jackson-
Bell model 62, that the power transformer

heated up to a dangerons temperature. Upon
exnmining the set. I found that the chassis
hid hoetes in the side for ventilation. but that
when the chassis was in the eabinet these
holes would not let any air pass through the
chassis simply hecause these ventilating holes
were tight against the xide of the eabinet.
The best remedy for this, I found, was to
drtll several holes in the bottom of the cabi-
net to let air circulate around the transe
former.
A, Eanxest SNYDER,

EVEREADY SERIES 50

‘VIL handled guite o few Eveready Series
50 receivers awd in practically all of
them the trouble hag been found to he the
setme—the plate hypass condenser for the
type 24 tubes seems to go haywire,

The top terminal {(of the 3 seetion con-
denser) connects to “B4" and ene =ide of the
primary of the R.F. coils. 1t is advisalle to

disconneet all three and replace with a -mf.
unit, rated at 300 V., to ecliminate second
culls,
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EN, the crowds are golng 'wild™ over short-waves;
and the Do#rle receivers are making them even wilder,
Many have huilt thele own and have ohtained miraco-

! re.ult Otlwers hane purchased them alieady buiit
amd have ubtalned even better results. And why shouldn't
they? ‘I'hese receivers, fundamentylly, are <o almple that
tl are absolutely fool-proof. As a re.ult, (hey wok
ANYWHERE—not only In this counlry—but In any bwa-
tion.  Day after day, nlght after nlght aml with amazing
regularity, they pull in stations irom the far cormers of
the earth—REGULARLY—always on the Same points of
the dial.
Only parts of tie Wghest quallty, such as Hammarlund
sarlable condensers. ete.. are enployed; for wr fully ap-
Shorf L Wa ve preciate that “‘a short-wave receiver is no better than the

poorest part golnd inte its construction.”” Il fancy gad- No. 2140 2-Tuhe 12.5un Mile Doerle Recelver Campletel:

pets amd embelli<lments have heen entirely removed, only Wired and Tested.  =hipping \Welght 5 Ihs 9 88
the most fundamental parts necessaty for successful ohera- YOUR PRICE ....... R R, . s "

tlon are employed.  You will b impressed wlth thele 'I"" 2142 Complete Accessories. Shipping Weiehr 22
sinplieity.  You will be even more Impressed wilh thetr IV $5.33

<.
YOUR PRICE ...........

operatiun.  The.e recelvers wlll convinee you that foreign . LI
2 M recebtion CAN be ohtained—and with uncanny regularity— .'::d ?ls;‘sl|‘ﬂ.'-Tll'l‘.rl):l:l:]?l\\':l];ht "I'l"'!‘"'” toml Wit |
5- eters whenewer Ll:ey are on 1he alr. YOUR PRICE ..... ; .. $12-84
The Doerle recelvers are avallable In two t¥pes, each No. 2145 Complete .\ orfes.  Shipping Welglr o2
tyjie consisting of two models. The Eleetritied Dhoerle, U’;-U" PRICE oo oot $1.19
hoth the 2-tube and 3-tube nndels were delgned for those e T ;
locallties where electric service Is avallable. They must :‘.:,‘uzllz',._[ h{:—‘i::.uml ]-!}:I;r (_ll" J{::\{‘,I”; HEIG TG G
he used In conjunctlon with a sheclally -designed hum-free \\',i‘;‘; 5 Ths. an ed. shipping
MO power pack. The 2-volt battery 1¥pes were designed YOUR PRICE ....ceiieinninacnanns
for the rural districts. They. too, may be had in 2 and No. 2176 vomplete Set of Tube. for Abowe;
3-tube models. and 14 for A.C. operation or 1—37 anl 1-
tery aperation.
It may be possible fur you to purchase slmilar receivers YOUR PRICE ..... 000 GOGaE000a0 000500000 680
or parts for such recelvers at greatly reduced prices elses No. 2177  Electritted 3-Tube Dwoerle Signal Giripper o
where.  We admlt this at once.  But unless you, too. wish pletely Wired and Tested. Ship. Wt 7 Ibs. 15 29
to jein the ranks of the dlsillusloned and skeptleal shoet- YOUR PRICE ......... EERLEEECLLEEE OaGodo °
wave fans you wlll Inslst upon the Officlal Doerle lteeelvers No. 2179 lnllplele Set of Tuhes; Elther 1—35% ‘ 3l
Recelvers which contaln only highest guality parts. Al 1—5n for _-\.-']~ operation or 1—i8; 1—3i7 and
Doerle reeelvers are built on beautlful, ¢rackle-finlshed 'zj‘l')'ﬁ"; "',l"‘!:-gzvll-
ehas<is and bear the officlal name-plate of the only reeok- No. 2149 Specisl Hom Free AC. Lower Park inehusling
nized Twerle manufacturer. Al 2.tube models measure ,,,“'",,,',mh.r‘ !F.{il;: UIURILER S LR LS -
BT ox 6 X 61,75 3 tube madels 101V x 77 x 87 YOUR PRICE ..o.veiiiiiinniininieinninns 51'25
casaasa

FAMOUS
Oscillodyne
1-TUBE

WONDER SET

15-200 Meters

Just Imagine ] — 92.TUBES

in one

GLASS BULB

% that’s the

“"TWINPLEX"
15 to 200 Meters

The new type 53 tube makes possihile this Twinpiex ‘‘doulile-aetlon®™ re-
celver. This tube actually cotitalns 2 separate tubes in 1he same glass ¢nvelope.
Just imagine what this means! It weans that a 2-tube recelver can now be
bnfle r the price of a l-iube set, Thiz i~ exuetly what has been done in the
Talinbler pecelier. A comimrison of prices with the Doerle 2-tube recelvers
Iated wove will immediately sabsiuntlate this statement.  And what's nore,
ir actually performs like u Z-tube set.  The circult [s practically the same as
the 2<tube  Dovrle—extremely simple and therefore entirely fool-proof. You
will reciive statlons whleh you never knew esven existed before. AWe have re-
celved many letters from sarl<Bed users of the Twinplex recelver praislng 1t to
the skle..  And justly se. far it is a wonilerfal linnle ser. It wtfords full hand
covetare of from 15 to 20 meters which includes the amateur bands, police and
airplane calls, foreign reception and numerous code stations,

And a wonder set It is
at that! Although the clr-
cutt of thls unlane little re-
cefver I8 of the regenerative
type, 11 acts like a suber-re-
generative get; yer It does not
belong in 1hat class. Due to 1t
peculiar circult it has the gensi-
tivity and seleetlvity many 2 gnd
even  3-tube short-wave recelvers

:
;
E Read what the editor of the Short
:
i
.

PP PP PP PP PPy v
\AAAAAAL LA AL A A Al LA all sl sl sl s

Wave Craft Magazine says abour this gt In the April, =

1933. dssue: “‘We are pleased to preSent to our reader; n tiret
development in ra circuits—the  Oselliodyne.  This circ:it e:m'c%y M:I

‘;
the reldenerative variety, acts iike a Super-regenerat N i
is tremendous. The editor, his hame on Riverside Dree,“:uw I#or:“glty. Ilun
a steel apartment building, was able to iisten to amateurs in the midwest, USING

N@ AERIAL AND NO GROUND. With the ground alone. a number of Canadian
stations were brought
were easily pulied in
Here then §s a set which brings In statlons thousands of miles away: a et
whieh frequently helngs in A alla. loud enough o ratite your |.|u-m.u alhe
wlth power to pare; & set whiel ot o not whsh extreme distance will bring
in «tardons several theusand miles away without aerlal or ground.  And the
many mmlreds of testimanlal letrers from short-wane fans who have eliher bulit
thelr own or have purchased ‘them, fully substantiate these remarkahle Tesults
The recefver may be used elther with batterles or M.t°. potver pack.  Requlres a
237 tube far hattery oberation and a 227 for A.C. oberatlon.  Avallable efther
nhletely wlred ready 1o use or in kit ferm. F hukes of detalled Instruce

L ed with each set, uminnm Panel 67 high x

N, and with a short aerial of 40 feet, many foreign stations

Only the flnest quallty barts such as Tlammartund varlahle rondengers. Nurz
Kasrh lngh-tario sernier dlals, cti.. arve employed. ATl thece parts are mounted
in a bewtlful. erackle-finlshed netal vhiassis which entlrely does sway wlth
“hand apacity.*”

wide. The bakelite hase I 538 long v 14 while, =hipping Weight 3 Ibs
No. 2146 Offlcial One-Tube Wonder Set. completely wired and feted ¢
YOUR PRICE.........ccov ooios. olond 0 $7.20

Na. 2147 Oftlelz]l One-Tube Wo - in k1t form. with detailed construe.
tion plans.  Shipping Welght 3

YOUR PRICE.. $6.35

No. 2148 Complete Accessorles. Including the following: one 37 tube; set of

standard headphones; four No. 6 dry cells; two 45-volt “*B™ batrerles.” Ship.
ning Welghp 22 lhs,

The revelver Is universal in operatlon which meens that It may be operated
clither with hatteries or with an A, short-wave power hack. IS0 volrs §s re-
nuired tor the plates of the tubes and % volts. either A.C. or D.C.. for the
filament:. For a fan who is first starting in the short wave game. the Twinplex
is the most economical receiver with which to begln.

No. 2i15 Twinplex “Dooble-Aetion™ Slart-Wave Recelver Completely Wired
uand Tested. Loetuding diagrain hut less tuhes.  Shipping Weight 9 1. $7 5
-

CAAAL AL AL AL A A A A A A A AR a0 A A ldd Al dd s )

[PV PV PP PP PPPrPv PP POPTPTPUl

YOUR PRICE ................co..un. Soooao YOUR PRICE............. .. R R R LT, SSISO
te LR AR AR AR R R RV
WE 1SSUE I‘]JKO \(_:ATA‘_LOL? ) - T~ ED - ) :H T
l:lulh-'])»gtla;?nfh;;l‘]‘-. i:".h‘ql.li‘ ..“\\'ill'l"—n-\.-.-r_\:r:;m::: ‘.l‘h:\ l *‘\l‘ k ‘ ‘.“.l “\“ ‘

Ralanee may he I on deli

Hatance iy e ald i delivery. - Deduct 2% 215 Greenwiech St. Dept. RC New York. N. Y.
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RTC’s Big June SPECIALS

YOUR DOLLAR ~

IS WORTH MORE
When You Buy From Us

Ts the dollar fnflated? ‘Theso days everybody §
speaking of inflation but why worry about it,
whether the dollar s Intlated or nut it 1. worth
more when you byy from ys,  The prices shown on
this page are so radically low that ne one can
possibly und(-rsell them Our conslsient advertlse-
nients pre on eneli wohth, on this [uge,
" STAR ( l Items which not llsted In
regular catalog.  These are all specials of
wi ] nuantity on hand does not permit
us 10 catalog them SOLD OUT NO
MORE CAN BE HAD AT ANY PRICE. ORDER
TOOAY—NOW, order irect frow this page and
save money, 1007, satlsfactinn guaranieed on
every transaetlon.

We are a whoeleiale house aml eannot aecept
orders for lesz than 233.00. 1 C.O.D. shipment 1s
desired. please reindt 209 of the totul amount of
your erder. Balance will go Torward C.0.1).

11 full eash accompanles yaur order deduet 2%
discoun Send money order, certified check or
U. 8, stamps,

Lo sure 1o include sufclent extra remittanee if
order 1s to be shippvd via parcel-pest; any esvess

will be refunded.

RADIO

and
Short-Wave

TREATISE

108 Pages
1500 Illus.

Completely revised and eblarged. this new 1934
editlon contalns 108 selid pages of useful radle
Infermatlon, liagrams. illustritlons, radie Klnks
and real live radlo merchandise. 1t contains more
valuable radlo infornation—more real live 'meat’’

-than many text hooks on tie siubjes PARTIAL
LIST OF CONTENTS. Fundamental Principles of
Hadio for the I3ezinner. Chapler 2-—Funidanental
Circults and 1"ses of New Tuhe Ih\nlnpinz =ix
Veolt Bajtery Rets for Two Volt Tuhes Ile Ad-
dress Syslems—Iow 1o Ruild Shore v
mifters and Recelvers—Un to Date Tuhe Uhart
and Socket tunnections, cte., et WRITE TO-
DAV w  live cents  (eoln) for Dpostage.
Treatise vent by return mall, Vet name and
address cleatly on request,

GREATESTSETBUYIN AMERICA'!

* Famous Wright- DeCoster VII Battery Receiver

ONLY 96 SETS AT

THIS PRICE

Il there ever was a greater value than this

where electriclty 1s not avallable. The set s

one oftered Lefore. we have vet to see it, The
Wright-DeCoster VI receiver, In its prime,
several years back sold for $300.00. and tens
of thousamis of them were sold, yet now you

deslgned for the greatest comfort of the onera

514 95 tor. All unnecessary controls are cllininate:
- The tuning dials may be illuminated for night

aperation by turning a switeh en the pancl. The

can buy this same set nnused aml in factory

sealed ('.Armn.- for oniy a fractlon of thal prlre, to he exact
$14.095!  Why, the parts alome in this recelier. If taken out
and ~=uhl ~emr.:( Iy would net you more than $25.00; to say
nothing of the bre nulllnl cabinel, The dual scale. penulne
Jewell meter alone, today, sells for more than $5.00.

Rut aside from all 11, the set itself affords remarkable
performance.  ‘The selectivity and senslilvity, due to its
4-tuned stages are jusl as shatp as g moeden super-hetero-
dyne recelver.  The cireudy i3 of the tuned ru“n (ruquonr)
type deshgned orlullmllv for G-UX-19%'s and 1-UX-
however. 2-VOL'T OPIPERATION MAY RBE OBRTAI
WITIHIO)™ 'I" ANY Cll\\(}l‘, I. 'I‘III CIRCUI'T Y MERE
1.y l\l'l l(ll.‘\ N OWITH 30's AND

e U 0w se of the 2-volt tubes
Ihe overall ¥ain and solumg of the set enurmou~ly
e clreuit cor ies 3 stages of I M. amplifivation. one
detector gl 3 ges of anudlo amplitic atlon. It wnes in,
amd completely aeparates. stations of the smne approxlmato
ware-Iengths wlth facllity- -a quality so necessary to the
enjoyment of the present day radio with its ever increasing
nuniber of broudeast stations of very similar wave-lengths.

ltu ny
Kyl

Furthermore the range of this recelver Is so great that it
\.][ bring In the most «fstan ".r

recomumending §t,
olhe]r living in ruryl dlstrl(‘l

is au ideal turm seL

Jewell ineter on the panel affords an Indication
of the roltage on the tube fllaments and thefeby protects thew.

THE WRIGHT-DECOSTER VII does not radlate or
eause Interference of any kind. [t glves maximum ethclency
on all broadeast eanged amd will opetate with any length of
aerial.  If used with the 99 and 20 tnhes, 4 volts of A
current, 135 wolts of - 18, 22L; volta of "' are required,
If used with 30 and 31 tybes only 3 volts of A" (2 Neu. &
dry eells arranged in serles), 135 volts of "L and 163
volts of *"C'" are required.

The cablnet, made of black walnut with satin finish i< of
a very beautlful design.  The dlal readings are directly in
front of the operator’s eyes and fine tuning Is obtalned by
thumb actlon.  The receiver can he used with any good mag-
m-lh speaker or even with a permanent magnet dynanile
spreaker If one Is handy. ‘The set mcasures 24" long x 157
wide x 127 high. Rhjuping welght 45 ibs,

No. 3000 Wright-DeCoster Vi1 Battery Receiver,

YOUR PRICE, Less Tobes. T s14 95

Set of 6—230 and 1—231I ||u1r1nlced Neontrun RCA
eenSed tUBLS icedvmsdanrms . - o s ovs s o 8088 e s Bilke ..§5.25

ONLY 96 AT THIS PRICE. ONCE SOLD NO MORE
WILL BE HAD. WE BOUGHT THE ENTIRE SUPPLY
FROM MANUFACTURER. NO ONE ELSE HAS THESE
FINE SETS.

S HORT waves are the talk af the ‘ll‘_l‘ Th(' wl
golie or o recelve torcign !

3 far as
receplion s hud only wlth ex) nsive un-lll tuhe set

WORLD-WIDE®
RECEPTION

WITHTHE-FAMOUS

TWINPLEX

Short-Wave Receiver

Economical 2-Volt Operation
Complete with Headphone

. n he whole world. ha 80 loud that If you have
o(ill niles allstunt. Usally. such GIVE You LDUDSPEAKER RECEPT ON.
With (hls set. we furnlll

ONLY $4-95

louilspeaker, thils Httle one-tube set will ACTUALLY

regularly. (wo coils. one a short-wave plug-in eall. whivh

Only recentiv. the Inventlon of the 'l tuhe has made it posslhle 10 e the recelves all (he ipular ns In lhe 43 te G5 meter band. and a broadvast
funetl f tm fules In @ single tube.  Thew came (he inventlon of (he TW LEX, a whieh recelves nearly all broadeast statlons,
radio clronlt of uuheard of sensltiviiy, using the 197 tube; it is now possible with a A slmpliled Lnstruction sheet with ddetalled  Instructions aml  pictarial diagra
single tube of this type Io receive short wave stations from all over the world. loydly and Bliows you how te bulld the et in a few hours’ thne, and unce you have completed the

:"Ilealrly—REGULARLY night after night, day atter day. always in the same plate on the gel, IPROM TUHEN QN

has now been arhicie
Ttut ¢ TAVINPLE
FLEDGED TWO- TU
JUST IMAGINE. TWVO T LES

MEN

This set has heen so deslgned Ithat 1t wIN recelve ordinary hrmoadrast stations too

ne the first time. In a alnﬂlrvluhe set.
ACTUALLY A TWO-TUBE SET
SET AT THE PRICE OF A ONI

IN ONI GLASN v
of thﬁ- uew “19° tuhe. Tt js a 2-volt tube, whiell has

ONLY FIRNT CLA

11 has become possible o shorten
ARD OF SIGNAL SENSITIVITY

es. we repeat. A FULL-
HIH‘ SET
KIE

welght 5 pouncls

YOUR PRICE

YOUR PRICE

statlons whieh come In with kreat volume, particularly local stations. These cole In

properly bulld the recelver In from | to 2 Dhours.

No. Sw-308 ["wnows Twin:

That Is the story No. SW-309 Complete Acressorles For TWINPLEX Recelver, Comurls-
DOUBLE SET OF ELE- Ing 1--"Type 19 Tube.
terles. shlrnlng m»hrht. 30 pounds,

YOIT DON'T SLEEI® ANY MORE
8 OMATE

kvery radle man knewvs that In a short-wave set 1t s highly Imtortant te have the nel infea cofidensers. KON A
wirlng us short as possible. By inventlng a radivally new deslfn. thal 15, by mounting The 19 TWINPLEX s aval
tuhe and enfls. in fact. everything. on the front nanel.
eIl connecilng wives, with Ihe  result that an UNHE

IAL. aurh as Hammariund taning condensers, 1noly-
rl reslstors, ete.. are einployed.

e ONLY in kit form and comprises all haets to
ANYONE CAN DO IT shipplog

bl

plex Short-\Wave lecelver KIt with ali mr(s
INCLUDING SINGLE HEADPHONE AND BAND BUT No Tuhe

2-—No. 6 I'ry Cells, 2—45 volt "B’ Rat-

53.56

Addlliouul l'lug S Coug—hc euch

RADIO TRADING COMPANY, 102 Park Place, New York City
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Penny Wise=BUT
Dollar PROKIT

To Every
Radio Manufacturer
Jobber and
Mail Order House

This issue of RADIO-CRAFT concludes
the first five-year period since the
magozine's inception.

With no little effort and persistance,
the publishers have succeeded in
bringing out sixty consecutive issues.
It is a testimonial to the merits of
any mogazine that, in its infoncy, it
was able to pass successfully through
the crucial, depression days. And,
NOW, RADIO-CRAFT has become
the second largest radio monthly
magazine in the country. Such suc-
cess is due in great measure to its
splendid, enthusiastic organization.

In this half-decade, RADIO-CRAFT
has attained a circulation far in ex-
cess of 50,000 monthly readers, com-
prising manufacturers, jebbers, radio
dealers, service men, radia engineers,
experimenters and professional set
builders. Present indications point to
a fair percentage of increase during
the next few manths, What does the
future hold? Well, we're confident
of continued success,

We recall the early days when s‘nn,, * Yay,, .’al. ‘v; ey, ,n"I:I
only a hondful of advertisers were By, 25, /5 0, uly Msg uay, i
represented in the pages of RADIO- L] T, T tey "% 12 i
CRAFT, Today, we find an average oy Zco
of 50 or mare advertisers using space B, ._.fﬂpf'fr
regularly month after month. Many ”"“a -
of them have never missed an issve |[» 32, * gy
since July, 1929, T ** kg,

L

The growth of RADIO-CRAFT in cir-
culation, in prestige, in editorial in-
terest, in value as an advertising
medium, is conclusively proved by
the results obtained by one of many
advertisers. The letter reproduced is
JUST ONE of any number of un-
solicited letters received from time ]
to time. It points out clearly the
profits derived from advertising ex-

penditures in RADIO - CRAFT — it
shows reader response to advertising
in RADIO - CRAFT — and it proves
leadership in the radio field.

Advertisers and agencies are alert in R,
taking advantage of new, prasperous
markets. What greoter prospects in a L2

constantly buying field can be found?

Where can a more active radic mar- R R A T
ket be established? We know bv -

confidential reports from other adver- , . .
tising accounts that results have Published by Continental Publications, Inc.

I ALWAYS been good. It's maney 96-98 PARK PLACE

invested wisely to bring dollar profits.

THE PUBLISHERS. New York, N. Y.




or RADIO
SERVICE

WORK

This precision Analyzer and Point to Point
Resistance Tester included with our training. It
is of tl e latest design and construction, will test
all circuits equipped with latest six and seven-pin
tubes, and cannot become obsolete or out of
date. Equipped with an improved type 2%

D’Arsonval Meter, etc.

=25GOOD PA

SKILLED SERVICE MEN
ARE NEEDED

Skilled service men are needed now more than
ever to service the modern all-electric radio receivers.
The day of the tinkerer is gone. By becoming a
certified R.T.A. Radio Technician you can make
bigger money, full time or spare time, and fit yout-
self for the big-pay opportunities that Radio offers.

TRAIN AT HOME—-NOW

Now is the time to get ready for these better pay radio
jobs. Our training will qualify you quickly. In addition
we, furnish you, free of extra charge, a high grade Pre-
cision Analyzer and Point to Point Resistance Tester.
This remarkable instrument, together with our training,
will enable you to do expert work in a short time.

K3 to S153 A WEEK—EXTRA

Our training is practical and designed to help you
make extra money at the very start. With the first lesson
I give you a series of over thirty spare-time Money
Making Plans that will enable you to make from $5 to
%15 a week extra, and more.

RADIO TRAINING ASSOCIATION OFAMERICA
Dept. R-6 4513 Ravenswood Ave. Chicago, HLI.

e

RADIO
JOB/

TIHE LATEST CIRCUITS
ARE INCLUDED

Qur training is up-to-the-minute and thorough in
every detail. All late subjects are covered—automatic
volume control, R.F. pentodes, diode detection, delayed
and amplified A.V.C., automatic noise suppression, dual
channel audio amplification, all-wave superheterodynes,
acoustically compensated volume control, etc.

ENDORSED BY LEADERS
OF TIIE INDUSTRY

Our modern training is endorsed by Leaders of the
Radio Industry. We have in our files over thirty letters
from them recommending our training to those who
want to make good quickly in radio.

ALL

Mail Coupon—Now

RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. R.¢
Chicago, Il

Gentlemen—Please rush me more details of your practical endorsed
training course in Radio.

Name

Address

City State




