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SERVICE MEN’S ESSENTIALS
FORR ALL MEMBRBERS OF THE

WIHAT ARE TIHE SERVICE MEN'S ESSENTIALS?

HE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of “Service
Men’s essentials’™ far its members and associate memhers only,

These essentials are priced at cost, plus a small additional fee which is the only source of income that the
Association has, No one obtaing any profit or benefit. except the Association itself Whatever profit accrues, is
reinvested for the furtherance and enlargement of the Association,

By using the letterheads, billheads, c¢te.. ¥ou present the business-like appearance to your customers. In addi-
tion, the Association has made arrangements with most of the prominent manufacturers ts allow special
discounts to mcmbers, providing ORSMA letterheads are used when ordering.

No. 1 ORSMA LETTERHEADS
These letteihewd, <lumn on the right, are furnished with
your name, addres. nnll telephone aumber  printed on excel-
lent paper. They are sold in lots of 160 or mulliples thereof,
with a di<tinet saving fo single orders of 1,000 or more,
Poer 100, GUe; por 1000 $3.00.

h No. 2 ORSMA ENVELOPES
rm These are furni-hed 10 miteh Ve letterbeads, printed with
nlﬁrd'g your tinie and address ang -ex  of the Asociatfon. They go
hand 1 hand with the tetterheads and are usually ordercd in
This bs bo Coridy Mhal the same gquantity. 'er 10U, 0e; per 1100, $3.00.
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The-e ~l'l'\l' a double o paae: whepever you eomplete alin:l
your 1ill ot the report bill and hand i 10 the customer; this is ¥ —
the ““psychological moment™ o eooect By the use of eurbon

%’: No. 3 ORSMA SERVICE RECORD CARDS
T

{1t paper @ permanent vecond s kept. Furnised  with naoe, No, 1—60¢ per 100
Officil Rodis Servict Mens Bsecintion adress” amd telebhone nimber, er pad of 50, G0e; per 30 $3.00 per 1000
a..w.:.....m....{nl.. ﬂ«l.(..&.m-,-a : pads, cach of 50, $3 00,
- "I-vl-\m 5t &‘EEM_ 5] No, 4 ORSMA INSPECTION LABELS
2 The lghe' 15 10 be \llled in with the proper dates. and pasted
3 r weide the set or cabinet where the customer will see it It is
a continnaus reminder to him that whon service i3 needed, he
caun tail you agaln, The acvanlage Is apparent. I'er 100, 0¢;
per Lon s3.n0,
| ! No. 5 ORSMA LAPEL IIUTTON
[ AL the suggestion. of many ADSO ARRNACE S50
h e maine x..||J"ll|||' 3 Wekoogin, 8. €
No. 14—50c each iies that 3o = et
(Plus 10¢ for Postage) CONTHINY| Il.lllll(‘\"‘.;'\l'l:lll .\I\':Ij o -.!lhllr aprecttion of
No. 6 ORSMA BUSINESS CARDS :,: -
These are furni<ha! on a line grade of paper in two colors with a blotter hack, Thus P Dot 1.
they ) resent an iceentive fo ey 15t keep thom i o prominent gdaee, They are . ;
printed with dour name, dddress I telepln ne and hear the olllcial seal of the Asxocia- H— —
tion. I'er 100, T3c; per LoU0, $1.0u. E Promst.
Nos, 9 & ]0 ORSMA EMBLEM CUTS —
Theae cuts for printing, al vetelg ate furhiished in twa styles and slzes. They - - T .
ity be Gsed for newspapwr or hioh advertisenn |||~ or 1n. printing of any Kind. T —
Lsage size, 1Y x 1% in., $L35 each; small iz L X4, fL20 each, P —
No. 11 ORSMA MEMBERSHII’ SIGN ==Ll —— 1
el of three sigos, printed enoeavy cands, atd having hsles punched inorder te Seres — — - 4
huang in office or <tore, These are ~old nmuh-n nil weiate members, Large enough 1. Fus, _
1o by quite presinent and the twe tone «ftot 10 ke, Set of three, Hue. — a _
No, 12 ()RSMA A])\ EI(TISI DISPLAY S1
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persenally agnal by the Mresident anol Esweouthve Secretiny and the corporatlon stamp of
the Assoclation Is Impressed on a ved ~eal attuchied to it Your nanw, certiticate number
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Trained Man

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

\

/ 4 N -

get your start in Radio — the fastest-growing, biggest money-making game on earth. | J / }

Jobs Leading to Salaries of $50 a Week and Up}/ %

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman ;‘»/,v
and in Service and Installation Work—as Operator or Manager (_)f a Bro?d-
casting Station — as Wireless OperatoronaShip or Airplane, or in Talking

Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real {uture in Radio! L

Ten Weeks of Shop

Pay Your Tuition After Graduation

’df‘

Training

We don't teach by book study. We train you on 2 great outlay of Radio, Television 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. Youdon’t need advanced education or previous expe=

rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and
experience you'll need for your start in this great field. And becau_se.we cut out all useless
theory and only give that which is necessary you get a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television isalready here! Soon there’Ilbeademand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new

field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newe
Public Address Systems offer opportunities to

Radio field just beginning to grow! Prepare N

st Television equipment. Talking Picture and

the Trained Radio Man. Here is a great new

OW 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

1 am making an offer that no other school 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. You build 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, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t letlack
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. Justmailcoupon formy bigfree book!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept.64-sH Chicago, Ill.
Mail Coupon Today jor All the Facts

H. C. LEWIS, President Sommmmm
Radio Division, Coyne Electrical School
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= 500 $. Paulina St., Dept. 864-8H Chicago, 11l

§ Dear Mr. Lewis:—Send me your Big Free Radio Book, and

g 2ll details of your Special Offer, including your “Pay After

§ Graduate” offer.
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IN OUR NEXT FEW ISSUES:

THE MARIMBATONE. Newest in electro-musical devices
is an instrument that may be played by means of two
ordinary hand flashlights. When this instrument is played
in a darkened room the effect is very startling. This is a
particularly spectacular device for those who want an
impressive musical instrument for use on the stage. How-
ever, it may be modified to suit individual preferences.

A 6 TUBE ALL-WAVE RECEIVER. The advent of new
tubes has made possible the development of extremely
efficient radio sets. Due to the great number of requests
that have been received by RADIO-CRAFT, for details
in connection with an "all-wave" set, we have made a
special effort to secure an efficient design incorporating
these new tubes to the fullest advantage. The receiver
incorporates individual coils for each of 4 ranges. In this
manner the greatest efficiency of which each tube circuit
is capable is realized on each band.

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

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

Copyright 1934. Continental Publications, Inc.

HUGO GERNSBACK, President l. 5. MANHEIMER, Secretary
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Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

London Agent:
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J. E. SMITH, President,
National Radio Institute,
Washington, D. C. the
mun who has directed the
training of more men for
the Radio industry than
any other man in America.

SET SERVICING has paid
many N.R.I. men %5, $10,
$15 a week extra for their
spare time. Full time men
make as much as $40, $60,
$75 a week.

HROADCASTING STA-
TIONS employ many tech-
nically trained men for in-
teresting, fascinating jobs
paying up to $100 a week.

LOUD SPEAKER S8SYS-
TEMS, one of Radio’s new-
est (developments, gives in-
teresting, well-paying jobs
to many.

J
J

¥

Clip and mail the coupon. I'll send you a FREE lesson. I'll show you that
Radio is fascinating; that 1 give you practical monev-making information,
ensy to leurn, eusy to put into use. See for yourself why many men with less
than a gremmar schoul education and no Ridio experience huve hecome
Radio experts at two and three times what they were making before
they enrolled with me. Get the faets ubout Radio’s spare time and full time
job opportunities.

Many Radio Experts make $40, $60, $75
a week. Get ready for Jobs like these

Broadeasting stations employ engineers. operators, managers. and men for
other jobs that pay up to $5,000 a year. Radie factories employ testers,
inshectors, foremen, engineers servicemen, salesmen, buyers, and pay up to
37500 a vear. Radio dealers and jobbers employ servicemen, salesmen,
buyers, managers, and pay up to $100 a week. There are many epportunities
to have a spare time or full time service or retail Rudio business of your own.
Radio business is picking up. 1t's a big husiness—big enough to ubsorb muny
more well triined men- growing biyyer ull the time. Get ready for Radio.
Hle a Radio Expert. I'll train you at home in spare time.

Many make $5, $10, $15, a week Extra
in Spare Time while learning

Nearly every neighborhood needs a good spare time serviceman. Find out
how I help you eash in—how [ send vou directions. the day vou enroll. for
doing ?8 Radio jobs. How, when you get underway, I send vou much more
information for servicinyg sets and for doing other spure time jobs for extra
money. Mauy make $200 to $1,000 while lexrning.

Short Wave, Loud Speaker Systems,
Television, Auto Radio, etc., included

Radio is growing. Loud speaker systems, police, auto and aviation Radie,
are recent new uses that hive been found for it. Television promiscs many
wood jobs soon. Here is u tield with & future. Get full information about it
how 1 train vou at home in share time to be a Radio Expert. My 50-50
method of training-—half with printed and well jllustrated lessons, half
with Radie equipment and directions for conducting experiments—gives you
broad practical expericnce while learning—mukes learning at home inter-
esting, faseinating, practieal.

You must be Satisfied

I make this agreement with you in writing—if
you are not entirely satistied when you finish
my Course, with the lesson and instruction
service | have given vyou, every penny yon
have paid me for tuition will be refunded.

Get my bookon Radio’s Oppor-
tunities. Get a Free
Lesson too

Mail coupon now. I'll send you “Rich Hewards
in Radio” and a FREE lesson at once. Find out
about Radio's spare time and full time oppor-
tunities ; rend what others who have taken my
Course are doing and making., Read the lesson.
decide for yvourself whether my training is elear.
interesting, practical. There is no obliration. Act
at once. Muil coupon in an envelope or paste on n
le eard. Do it right now.

J. E. SMITH, President
National Radio Institute, Dept. 4JX

MAl

LTS 10D

ood for FREE SAMPLE LESSON
and BOOK oz RADIO'S OPPORTUNITIES

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

I want to take advantage of your offer. Without
obligating me, send me your Free Sample Lesson
and your book, “Rich Rewards in Radio.” (Plecase
print plainiy.)

I il send o a ZLovson S

to show how easy it is |
to learn at home Iin |
spare time to fill a

Good Rudio

2 | have
‘doubled and
tripled the
salartes of

Washington, D. C. NAME (... .. e AGE ... ...,
ADDRESS 1 o T BN .
The Tested Way to BETTER PAY
CITY s B imdgboat Bepon i ww o IS LA s ol 8 R
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GOOD BOOKS WHICH HELP
MAKE RADIO WORKMORE PROFITABLE

Presented on this page are books of the RADIO-CRAFT LIBRARY SERIES——2 most complete and authentic set

of volumes treating individually, important divisions of

radio.

ach book has been designed

to give radio men

the opponunuy to specialize in one or more of the popular branchu of the industry. You will find them a

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 everyone.

aubjecl—each is thoroughly familiar with the field which he represents.

This is the first real opportunity that

Read these books during your

Each is an expert radio man; an authority on the

you have ever had to build a library of radio books that are authentic.

MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UP
TO THE MINUTE. Mail coupon below for your books.

Book No, §

Radie Set Analyzers
And How To Use Them
By L. VAN DER MEL

With Full tnstructions and Descristions
of Set Analyzers, Tube Checkara, Oa.
siltators, ete. {Just revised.)

Book No. 2
Medern Vacuum Tubes

And How They Wark
By ROBERT HERTZIBERG
With eomplete Teehnical Data ¢n AN

Standard and Many Spealal Tubes.
{Just revised.)

Boek No. 3
The Superheterodyne
Book

All About Superhetersdynes
By CLYDE FITCH

How They Work, How te Build and
How to Service Them.

Beok Neo. 4
Meodern Radio Hook-Ups
The Best Radie Cireuits

By R. 0. WASHBURNE

A Cemplete Compendium of the
Tmpectant Experimental
built Reseivers.

Most
and Cuastom-

Book Ne. 5
Hew te Become a
Radio Service Man

By LOUIS MARTIN

Mow to Oet started in the business of
servieing radios and how to make
money in this fleld.

Book 'No. §
Bringing Electric Sets
Up to Date
By CLIFFORD E. DENTON
With Pentodes., Multi-Mus, Dynamie
Speakers—Complete Informatien How
te Modernize A, 0. C, and Bat.

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

By C. W. PALMER
For Servieo Men and Experimenters
A Compiete Compendium on the Latest

Radie Short-Cuts and Money Savers—
These Kinks Are Great Time.Savers.

Boek Ne. 8

Radie Questions and
Answers

By R. D. WASHBURNE

A Sefeetion of the Most Important of
5.000 Questions Submitted by Radie
Men Quring the Course of One Year—
They Are AN Answered by a Teehni-
tal Expert,

Book No. 9

Automobile Radieo and
Servicing

By LOUIS MARTIN

A Complete Treatise on the Sublect
Covering  All Phases frem Instailing
to Servieing and Maintenanee. A Book
That 13 Greatly Needed Today.
(Just Revised.)

All Books ‘olume. ar

Uniform e

nifurm
average of 0 to l'll ll strations,

paper and no expense has been spared to make It an custanding

9 inche and conisin on an
Each beok Is printed on fine

Ze. i x

Book No. 10

Home Recording and
All About It

By GEORGE J. SALIBA

A Complete Treatise an Instantaneous
Recordings, Maerophones, Recorders.®
Amplifiers, Commercial Machines.
Servicing, ete.

Peint-to-Peint Resistance
Measurements

By CLIFFORD E. DENTON
The Modern Method of Servicing Radie
Receivers—a Book Which Radio Ser-
vice Men Have Relerred te More Than
Auy Other,

Book No. 12

Public Address
Installation and Service
By J. T. BERNSLEY

Modern Methods of Servicing and Installs
ing Public Address Equipment.

Big Discount
To You

1ii order 1o make it posihle for

veryene ta Ly tl Looks, the
Wy (S} it Dbelce Baas ey
tade  pndforny for all  salures,
You can bhuy these liwoke seiis-
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When Five (5) Books
Or More Are Ordered
Deduct 209, From
Your Remittance

\imrh ﬂll ln The coupon: at left
tagcther with
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““Takes the Resistance out of Radio”

e
Editorial Offices: 99 Hudson St.. New York. N, Y,

HUGO GERNSBACK, Editor

S—
Vol. V1., No. 3, Sept., 1934

RADIO TELEMECHANICS

An Editorial by HUGO GERNSBACK

NE of the branches of the radio art—although one of
the most spectacular—is very seldom heard of, even
among radio technicians. This is to be regretted,
because there is a great future in store for this par-

ticular branch of radio.

By Radio Telemechanics is meant that art whereby it is
possible to perform work at a distance, without the presence
of man.

Not so many years ago, the United States Navy sent one
of their obsolete battleships from shore, out into the ocean,
without a single human being on board the ship. Yet the
ship was made to run in any direction desired; it could turn
to port or starboard, in a ecircle; the stoking of its boilers
was attended to; guns were discharged all from shore,
without a human being on board having anything to do with
the entire operation of the vessel. It all resolved itself into
impulses sent by radio to the ship, where they were cor-
rectly interpreted and the ship made to obey these impulses.

The same thing can, of course, be done with airplanes—the
French government, having experimented extensively with
this idea, frequently sending airplanes aloft without anyone
being on board. The airplane, in these tests, was made to
undergo its usual routine of rising, heading into the wind,
cireling about at will; later on returning and making a per-
fect landing, all by radio control from the ground.

Fundamentally the idea is simple. Radio impulses are
sent out, which are reccived on a certain wavelength over
an especially engineered radio set. A small motor continues
making contacts at certain stated intervals; in a series
which must be known to the control operator on the ground.
By using either a different wavelength or different impulses,
the desired effects are translated into action, on board a
ship or airplane as the case may be; a rclay mechanism
operated by the impulses performs, in turn, the required
work demanded by ship or airplane, etc.

Radio technicians will also be interested to know that
lately experiments have been made whereby it is possible
to do all this on a single wavelength or frequency, by means
of tuned aundio amplifiers. In other words, suppose we have
a special receiving set installed on an airplane. The man on
the grourd, with his transmitter, will have a half-dozen
tuned whistles, which he will blow in front of a microphone.
Each sound is interpreted by the receiving set on board
the plane; the sounds being filtered from each other so that
each separate sound can be used as a directing means.

While all this may scem complicated, in practice it veally
is not so. In fact, the art is becoming simplified more and,
more. Naturally, the thought comes to everyone that in
wartime such a radio-controlled airplane would not be of
much use, bhecause the enemy could interfere by sending
similar impulses. That is not necessarily so.

The well-known inventor, John Hays Hammond, Jr., has
a number of radio patents cn this particular branch of
telemechanies, whereby it becomes possible, by locking mech-

anisms, to prevent the receiving set from operating unless
a certain sequence of signals is sent at certain intervals;
and without that key, you cannot do much damage because,
no matter what the interference would be, you would still
not be able to interfere with the eorrectly keyed radio im-
pulses.

There are many applications in industry and the sciences
for radio telemechanics. For instance, high-tension switches
can be operated, if necessary, over great distances, when the
necessity arises. Doors can be opened, elevators can be run;
as a matter of fact, almost anything that you can think of
in mechanics can be accomplished at a distanee should this
become desirable, all by radio telemechanies.

In wartime, of course, the operation of small war vessels
such as submarines, torpedo boats, bombing planes, etc,
all can be operated without any senseless cost of human life
when it becones necessary to so operate war weapons. The
same is true in the case of tanks, mines, and other war
machines.

No doubt, it will also occur to most readers immediately,
that, in the instance of an airplane, the radio control does
not mean much if you cannot see what the airplane is doing.
For example, if you were to send an airplane aloft, how
would you keep it from dashing into a mountainside, if you
could not see where it was going?

The answer to this is television. Many years ago, I made
the proposal of a war airplane which I termed “The Radio-
Controlled Television Airplane.” In this particular instance,
the airplane is radio-controlled from the ground. In addition
to the radio impulses, the airplanc also has on board a
television outfit which sees in six directions simultaneously.
This is easily accomplished by a system comprising photo-
electric cells, and lenses, one looking upward, one downward,
and one, each, looking east, west, south, and north, These
“photoelectric lenses” are all connected with the television
transmitter. The television impulses are then sent from the
plane to headquarters where an operator sits in front of a
screen divided into six parts. From this, he will see exactly
where the airplane is at any time. He not only will see over
what territory the plane is moving, but he also will see if
there is another airplane overhead attacking it. By means of
his radio-control mechanism he can thus guide the plane in
any manner he sees fit. He can bring it back to his own lines,
or he may send it over encmy lines, or he may make the
airplane perform any duties he sees fit.

The same instrumentality can, of course, be used in con-
nection with submarines, warships, tanks, automobiles, etc.,
and to be certain, a like instrumentality can be applied to
peacetime uses as well. There is, in fact, no limit te which
the system cannot be applied.

Radio telemechanics is a comparatively new art. It is a
most fascinating branch of radio, one that will become of
great importance as time goes on.

It has many uses which have not, as yet, been dreamt of.
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THE RADIO MONTH
S —

ONE OF THE TRAOE BUILDERS
W2XAF at  Schenectady.—one of the most consistent

“loreign® stations in South America.

RADIO-—
A TRADE BUILDER

ADIO broadcasting
has, within the
past month or so,

entered into a new era, that of aiding

international commerce.

Trade propaganda as an adjunct to
musical entertainment is being sent to
South America from Berlin and Paris,
and arrangements have been made be-
tween the Argentine and the British as
well as the Italian governments to in-
tercept programs for rebroadcast. For
all of these broadcasts, announcements
are in Spanish and in most cases Ar-
gentine announcers are used. The trans-
missions are gratis as far as South
America is concerned.

In answer to the challenge of these
European companies to vie for South
American business by means of good
will established through international
short-wave broadcasts, a representative
of the NBC made the following state-
ment during the past month. “We will
match the foreign efforts program by
program, in fact, we will trump them.
If it is to be a battle of music and
words, we will be in the thick of the
fight. Our programs will be chiefly en-
tertainment. In addition to an average
of 10 Pan-American programs we are
now broadcasting, we plan to add at
least 4 fifteen-minute short-wave pres-
entations. We sent the Carnera-Baer
ficht down there in Spanish, and any-
thing of that nature that comes along
we will broadeast as a special event.”

Most FEuropean broadcast facilities

e R
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are directly under the supervision of
their respective governments and it may
safely be interpreted that these South
American broadcasts are direct efforts
on the part of these governments to
obtain part of the large South Ameri-
can trade. However, inquiry made at
the NBC revealed that the United
States government has made no direct
request to compete with the foreign
broadcast facilities in the “war"” for
South American trade.

BBC’S
24 HOUR CLOCK

HE announcement
_Tlast month by the

British Broadcast-
ing Corp. of experiments with a 24
hour clock is marked by incidents of
advocacy and opposition similar to those
which accompany every campaign for
daylight saving time. An article in the
London Times by a well known corre-
spondent foresees possible difficulties re-
sulting from the BBC system and the
reckoning used by seamen: “In the
former case, the 24 hours are reckoned
from midnight to midnight and in the
latter from noon to neon. The astro-
nomical system (used by seamen) ob-
viously starts from noon when the sun
reaches its highest point above the hor-
izon on the meridian of the observer
and with the 24 hour clock used by the
navigators, 12 hours are added to the
clock only after midnight. With the in-
creasing intercommunication by ‘wire-
less’ between ship and shore stations
it would seem regrettable if, in the
event of any change in the present sys-
tem being made, the case for uniformity
should not be considered from this point
of view as well.”

THE 24 HOUR CLOCK OF THE BBC

Which is raising much controversy with the
English radio fans.

RADIO-CRAFT

We wonder if this correspondent con-
sidered the fact that the navigator’s
noon changes with his ship’s longitude,
while land time is based on an arbitrary
position within a time zone. These two
factors would prevent any uniformity
between the two even though both clocks
were identical.

It is interesting to note that a theatre
at Croydon is using the 24 hour clock
for its daily programs. The manage-
ment says “this has given general
satisfaction to our audiences as it ex-
cludes any possibility of misunderstand-
ing between the management and the
public.”

WHAM'S STEEL TOWERS
The Ya-ton cage aerial which was struck and felted
by a charge of lightning.

LIGHTNING
STRIKES WHAM

NE day last month
e — O during a heavy

electrical storm,
lightning struck the antenna of station
WHAM near Rochester, New York, and
forced it off the air for more than an
hour until engineers could rig up a
temporary antenna. The appearance of
this temporary radiator can be seen
from the sketch on this page. More than
a quarter of a ton of aerial wire, in-
sulators, and cables crashed to the
ground when a lightning charge struck
the center of a large cage aerial and
shattered the insulators which sus-
pended it.

The lightning hit the station at 11:30
A.M. and for almost an hour after en-
gineers connected with the station under
Chief Operator Alfred Balling worked
feverishly in an attempt to get the sta-
tion back on the air for the usual after-
noon and evening programs.

After the sign-off announcement,
however, their real task began. Working
in the glare of powerful spotlights the
temporary radiating system was re-
moved and the two 225 foot radic towers
were scaled to restore the station to-
full efficiency. Two hours ef constant
work at a hand winch were required to
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IN REVIEW

WHAM'S TEMPORARY AERIAL

Rigged up te keep the station on the air during
an emernency—r:untly.

raise the cables to their proper height.

Mr. Balling explained that the towers
tend to protect the surrounding country
from electrical storms by attracting and
dissipating the high potentials that
build up during severe storms. The
transmitter has been struck frequently,
he said, but without such severe conse-
quences.

FORD LOSES
LICENSES

HE Ford Motor
_TCompany which has

b e e n operating
three radio stations in Michigan was
denied a renewal for the licenses cov-
ering these stations, by the Federal
Radio Commission, last month.

The stations are WBXC and W8XE
at Dearborn and W9XH at Lansing.
WSXE is a radio telephone station and
the others are aircraft beacon stations,
all originally licensed for experimental
work in the aid of air navigation.

Examiner Ralph L. Walker of the
FRC in his report last month made the
following statements., “The frequency
410 ke., 21 kc., removed from the operat-
ing assignment of station WSXE is
used for distress traffic on the Great
Lakes. Radio-equipped vessels operat-
ing on the Great Lakes are required to
maintain a watch on the distress fre-
quency. The receiving equipment of
these vessels, some 200 in number, is
not capable of sharp tuning, nor is such
tuning desirable in view of the proba-
bility that an operator sending distress
messages will not have his transmitter
tuned exactly to 410 ke.

“The operation of W8XE results in
hlanketing the distress frequency.
While it is true that W8XE operates
only 6 minutes of each hour, it is true
that the effectiveness of the distress
watch will depend on the ability to re-
ceive distress traffic continuously. Nat-

RADIO-CRAFT for

SEPTEMBER,

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-

urally, a 6 minute delay may have
serious consequences.”

Of the other two stations W9XH is
not now in use. The only experimental
work being carried on the W8XC is
tests of the durability of the equipment
in use, and no changes have been made
in this equipment during the last license
period.

Officials of the FRC said that recom-
mendation for renewal of licenses had
no connection with Henry Ford’s failure
to uphold the NRA, a speculation ad-
vanced from some quarters.

50 KW.
FOR STATION KOA

STATION KOA

A newly finished uitra.modern transmitter
at Denver. Colorade.

N EW broadcast
_A station of 50 kw.

output was official-
ly inaugurated in Denver, Celorade,
last month. This station replaces the
old 121% kw. transmitter of station
KOA, the NBC outlet in this city.

In construction, it represents the
most modern achievements in the radio
and architectural arts. The entire trans-
mitter is housed in a most up-to-date
one story building which boasts of a
guests’ lounge, and separate rooms for
the transmitting equipment and the
speech input amplifiers and mixers.

A 470 foot tower comprised the half-
wave antenna system which is coupled
through the transmitter through a
transmission system correctly matched
at both ends. While the output of this
transmitter is not excessively high, it
is expected that the coverage will be
much greater than previous transmit-
ters of this size due to the modern en-
gineering methods employed.

An important factor in determining
the most desirable location for the sta-
tion was the taking of careful field-
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view of those items which interest all.

strength measurements in order to
secure maximum coverage with mini-
mum power.

RMA RECEIVER
DESIGNATIONS

HE engineering sec-
_T tion of the Radio

Manufacturers As-
sociation has been at work for quite a
few years trying to standardize the ra-
dio industry in order that it may be
put on a firm foundation. Included in
the many parts of the standardization
work has been the task of defining re-
ceivers according to their frequency
range, or in other words under the va-
rivus classifications which these types
of receivers follow.

Last month the RMA found it neces-
sary to make a change in the definitions
covering broadcast receivers and from
now on the following designations are
correct.

1—The “standard broadcast” re-
ceiver having a frequency range from
540 to 1570 kilocycles (555.2 to 191.0
meters) to include the recent extension
of the broadcast band. The frequencies
between 1500 and 1570 are at present
being licensed for experimental “high
fidelity” transmission.

2__The “all-wave’ receiver, having a
frequency from 540 to at least 18,000
kilocycles (555.2 to 16.6 meters).

3__The “standard and short-wave”
receiver having frequencies between
4000 and 20,000 kilocycles (74.9 to 14.9
meters).

The term “dual waves” has been
eliminated by the RMA as an alterna-
tive definition for the “standard and
short-wave' receiving set having a fre-
quency range between 4000 and 20,000
kilocycles. RapIo-CRAFT will use these
terms in defining receivers in all
future issues.

NEW RECEIVER DESIGNATIONS

The frequeney ranges of the three types of broadeast
sets as designated by RMA.

"ALl.wavE "
540 - 18.000

* STANDARD ANG SHORT-WAVE °
4,000 -+ 20,000

WAVE BANDS

"STANDARD BROADCAST®
-
540-1570

1 1 P 1 1}

500 500 5,500 0,500 18500 20500
HILOCYCLES

135



RADIO PICTORIAL

TWO MEN were killed, four houses were badly damaged and two garages {each
containing a car) were completely wrecked whan a French freight plane crashed into
one of the radio towers at Croydon, England, a short fime ago. The appearance of
the radio tower after the crash is shown at I, If accidents of this sort persist, some
means of protecting antenna structures and nomadic aviators will have to be taken.
WHEN the President goes vacationing great pains are taken to see that he is pro-
vided with all possible comforts, including a means of obtaining the latest news via a
radio set. In Photo 2 is shown a view of the combination sitting-reading and radio
room which was recently prepared aboard the U.S.S. Houston in Brooklyn Navy Yard
for the use of President Roosevelt during his vacation cruise to Hawail. PUBLIC
address installations have even invaded the navy as illustrated by the photo at 3.
This photo shows Rear Admiral Henry V. Butler (in front of the amplifier and micro-
phone}, addressing officers and crew lined up on the flight deck of the U.S.S. Saratoga
during the picturesque change-of-command ceremony in New York last month.
RADIO hes performed many humanitarian acts such as rescues at sea, communication
over flooded areas, guiding the blind, etc., but it becomes more and more evident as
time goes on that there is no limit to the number of useful applications to which radio
devices and systems may be put. The photos at 4 and 5 illustrate a device which has
been developed by Dr. Robert H. Gault of Northwestern University. This device
transforms sound vibrations into strong mechanical vibrations which can be felt by
the finger tips and, with practice, identified by those unfortunates who have been
deprived of their hearing. The device consists of a microphone or phonograph pickup
connected to a suitable vacuum tube amplifier and a translating device or a vibrator
unit which is touched by the deaf person. The latter unit, called the Teletactor, is
made in two forms-—a magnetic type and a condenser type. The magnetic typa
consists of a specially made magnetic speaker unit with an aluminum plate attached
to the diaphragm. The condenser unit is made of two plates cut from Rochelle salt
crystals and is similar to piezo-electric speakers.

Fhoto couries I. 2 and 3. P'ress I'hotes; | and 3, Dr, Robert H., Gault.

_TELETACTOR
UNIT
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RAILROADS are becoming more and more appreciative of the advantages
derived from the use of electronic devices. In the July issue of RADIO-
CRAFT several views were shown of the new Zephyr train in which a com-
plete radio receiving installation was included. The BMT Subway Line of New
York City, not to be outdone by the Chicago, Burlington & Quincy Railroad,
has just put into service a new modernistic train which is completely controlled
by the motorman. To facilitate turning the lights on and off when the train
goes underground and on elevated structures, a photo-cell device is installed
in the motorman’'s compartment. This device which operates from the degree
of light intensity in the motorman's booth turns on the lights in the entire
train when the light value falls below a certain level. RADIO listeners in
England are charged a tax for operating their radio receivers and periodically
John Bull's special radio detection "'vans™ set out to collect some of the
delinquents or radio pirates as they are called on the other side of the At-
lantic. The photo at 7 shows two of these cars ready to start out on their
anti-pirating mission. THAT originel ideas always reap profits is aptly
proven by a store in New York City which, through the medium of the home-
made singing robot shown at 8, has greatly improved business. The store
handles sheet metal materials such as stove pipes, funnels, etc., and the pro-
prietor assembled the ‘man’ entirely from these simple parts. Two loud-
speakers are installed in his arms with cables running down through his legs
to the store below, where a radio set and amplifier give him his voice.——
AS a means of testing the life of their suto radio sets under driving condi-
tions, a well known manufacturer has instelled the device shown ot 9. This
unit, which vibrates the set at varying speeds up to 3425 times per minute,
subjects it within five hours to an equivalent abuse that may be received in
over 30.000 miles of driving. During this period the set is jiggled up and
down 1,027,500 times. AT 10 is shown a view of one of the tents in a
camp set up by German youths, in Tempelhof, near Berlin. 1t will be noted
that the equipment in this tent includes both electrical phonograph and

radio equipment.

Photo courtesies: 6 and 8, Halbran: 7 and 30, Press Photos: 9. Enmierson
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THE LATEST
RADIO EQUIPMENT

Marine radio sef. (Ne. 520)

Time on-off switeh. (Ne. 521)

Above, lighted prods. (Ne. 523)

Below, dual-wave set. (No. 524)

e ¢ e p—— =

Name of manufatturer of any deviee will he sent on receint of a seif-addressed. stamped envelope.
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MARINE-TYPE 6 OR 32 V.
PORTABLE {No. 520)

MARINE superhet. is now

available. It weighs only 14 Ibs.
its dimension are: 9%x12x6 ins.
deep. The set is specially designed
for use abourd small boats where
either 6 V. or 32 V. is available.

A small motor-generator for sup-
plying 250 V. to the plates of tha
tuhes is built in as an integral part
of the complete portable receiver.

TIME-DELAY ON—OFF
SWITCH (No. 521)

EILLAYED operation of radio and
electrical apparatus is often
very desirable. The latest and most
compact unit for this service makes
it convenient to turn off any piece
of apparatus at any pre-determined
time, merely by twisting the handle
to the graduation indicating. to the
quarter-hour, the "off"" time.
The bakelite case measures only
1% x3 ins. in diameter.

ELECTROMAGNETIC
RECORDERS (No. 522)

POWERFUL electromagnetic

field, much stronger than could
he obtained from permanent mag-
nets, is secured by the use of a
6 V. field coil. in the newest cut-
ting-head designed for high-quality
home-recording. A balanced arma-
ture is used. Fts four actuating coils
are wound for connection to a
transformer secondary of 13, 50, 200
or 400 ohms, as specified.

Needle pressure is adjustable
from 2 to 12 ozs.: arm is rigid cast
aluminum : bearings are adjustable
pivot type. Designed for operation
in conjunction with a leading screw
(lItem No. 368, “Phonograph Cut-
ting Device,”” RApI0O-CRAFT, January
19%1. pr. 394},

ILLUMINATED TEST
PRODS {No. 523)

ODERN radio sets often pre-

sent a maze of wires, in as-
sorted colors, that it is difficult to
check through without adequatce
liphting at the point of test.

To meet this demand there has
been developed an illuminated test
prod. Although shown in connection
with the manufacturer’s “de luxe™
prods, the lamp clips onto any prod
at any point along its length. A
single dry cell in a case lights the
bulb.

A.C.-D.C. DUAL-WAVE
RECEIVER (No. 524)

A NEW 6-tube ultra-midget super-
het. is available in 2 models:
one type covers a range of 15 to 50
and 200 to 350, meters, and the
other, 200 to 600, and 800 to 2,000,
Utilizes 2 6D6s, 1 6A%. 1 75, 1 43,
and a 25Z5. The circuit incorporates
A.V.C. and tone control. Both tun-
ing dials are illuminated; a 61 in.
dynamic reproducer js used. The
set weikhs only 12 lbs. An adapter
for 220 or 240 V., A.C.-D.C. opera-
tion is available.

The *wise” radio man will be
interested to know that a stage of
tuned R.F. amplification precedes
the first-detector.

COUNTER AND PORTABLE
TUBE TESTER {No. 525)

EST equipment has made great

advances, as the latest instrument
design indicates.

This piece of radio servicing ap-
paratus tests the mutual conduce
tance of tubes, but expresses the
efficiency in direct, English-reading
terms of “‘good,” or “‘poor.” The
tester is designed to check the
efficiency of wll standard, as well
as special and obsolete types, in-
cluding multi-purpose designs, and
the plautes of rectifiers of all types.
A self-contained ¥4 (not furnished)
supplies D.C. for test purposes.

The cast-aluminum case measures
11%x7T4x5 ins. high.

AN A.C..D.C. POWER
CORD (No. 526)

HEN the limiting resistor in
an  ultra-midget et ‘‘goes
West,” or electrolytic condensers
become defective because of exces-
sive heat inside the chassis, replace
the resistor with a “power cord'* or

Left, newest tube ftester. (No. 525)
Right. all-wave portable. (No, 527)
A.C.-D.C. power eord. {(No. 526)

RUBBER PLUG"

RADIO-CRAFT

for

3 conductor cable. one couduelar of
which has a resistance equivalent to
that of the built-in resistor. One
type availahle i8 6 f1. long and is
made in 3 types: No. #9520, 135
ohms, filament drop 25.2 to 31.5 V.3
No. %921, 165 ohms, fil. drop 56.5 o
6.9 V.; No. E422, 290 ohms. fil
drop 68.9 to 75.2 V. One el of the
cord terminates in a midget-type,
unbreakable rubber plug.

PORTABLE ALL-WAVE
A.C. SET {No. 527)

NNOUNCED as the first of its

type, the latest 6-tube portable
superheterodyne now makes alle
wave reception available anywhere
that a power supply of 110 V., A.C.,
iz to be found.

Wavelength riunges (switch con-
trolled) : 15-35, 30-83, 80-21¢ and
200-560 meters. The tubes: 1 D8,
2 Ths. 1 57, 1 42, and 1 0. Power
output, 3 W. Measures Xx12x6 ins.
deep; weight, 12 lbs. Provided with
a fabrikoid-covered. drop-front ear-
rying case. Incorporates tone con-
trol and a 5 in. dynamie reproducer.

A GROUND-WIRE
ANTENNA {No. 528)

N INSTANCES where the crection

of a regular antenna or even z
light-line conection (through s on-
denser) cannot be made, good re-
sults can often be secured by using
only the ground wire.

A novel unit has been designed
whieh incorporates a bank of can-
densers so connected as to permit
the signal pick-up of the ground
wire to be utilized at the antcuna
rost of any radioc set in the most
cfficient manner.

The unit is housed in a jupanned
metal case.

“BASIC" AMPLIFIER
ASSEMBLY (No. 529)

NEW series of basic P. A.
amplifiers has been sepecifically
designed to meet all of the operating
requirements commonly encountercd
in all forms of P.A. applications,
whether they be npermanent or tem-

Kindly give number in deccription under pirture,
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porary installations. and mobile or
stationary.

This complete series of P.A.
amplifiers is essentially composed
of a combination high-gain, high-
power and high-fidelity amplifier to-
gether with a full-ledged input
“mixer-fader” control panel. Both
units are housed in one compact.
black erystaliine finished steel case
which measures 19x10%x9%% ins.
high.

The amplifiers proper are avail-
able in various models ranging in
A.F. power output from 5 to 100
W. An integral control panel pro-
vides complete mixing and fading
facilities.

A DUAL-WAVE COIL KIT
(No. 530)

NGINEERING improvements are

to be found in all branches of
radio. Included in this category are
tuning inductances of all types.
There is now available a complete
kit of high-efficiency coils to meet
nearly all requirements. One design
incorporates § coils for dual-wave
receplion in a superheterodyne cir+
cuit.

The wavelength range is given as
approximately 75 to 550 meters. for
one coil kit, and 200 to 2,000 for an-
other. using approximately the
same circuit; the 175 ke. LF. coils
are shown at B and C. Designed
for operation with an oscillator eon-
denser using plates shaped to elim-
inute the need for a padding circuit,

LAPEL-TYPE VELOCITY
“MIKE" {No. 531)

UBLIC address specialists will be

greatly interested in the newest
type of lapel microphone, which
operates on the velocity principle
(**'The Velocity Microphone,’”” No-
vember 1732, Rapio-CRAFT, pg. 272).

Iis outstanding feature is that it
is not affected by physical motion
of the speaker's chest or from body
moverments.

The optimnm sensitivity lies in
the direction of the mouth when the
speaker’s head is turned to either
gide away from the microphone.
Diffraction of the voice around the
head has been compensated. The
uniform fidelity rating by the manu-
facturer is %0 to 7.000 cycles (an
excellent rating for this type of
instrument).

AUTO-NOISE FILTER KITS
{No. 532)

NE house has now developed a

complete line of units for use

in eliminaling car-radio interference.

The entire series incorporates the
following components :

Fixed condensers for bypass work
of all kinds: one type is provided
with a mounting clip and tipped
lead; another is suitable for use
where heat and moisture are ex-

A ‘‘ground-wire antenna’™ unit.
(No. 528)

cessive; a third is made without
mounting clip. but with tipped
leads. in single or dual-capacity
units.

Filter units are avsilable which
inecurporate a 5 A. choke coil by-
passed at either or both ends.

Suppressors for distributor and
spark plugs are made in assorted
types. The resistince element is
made of “corbite,” a material that
is formed under tons pressure and
fired at high temperature. Housings
are available in both bakelite and
isolantite.

FLUX-FILLED ALUMINUM
SOLDER {No. 533)

HAT is said to be the first

flux-filled aluminum solder has
made its appearance on the market,
in small tins and spools of 1 lb, size
and larger.

In this new solder a metal has
been chosen, the solubility of which
in aluminum is such that the inter-
metallic solution necessary in sol-
dering is easily formed. Also, the
flux that was chosen enables the
soldering operation to be completed
with a minimum of oxide formation.

A NEEDLE-POINT TEST
PROD {No. 534)

EN are alwuys interested in

good touls, regardless of their
type. but radio men, especially, will
be interested in the latest develop-
ment in test prods.

A phonograph needle tips the
tapered shank, the other end of
which is provided with a clutch for
holding the standard phone tip that
is usually used with tinsel cord. The
case is of bakelite, 5/16-in. in dia.;
the total length of the test prod is
517 ins.

The needle tip may be replaced
in a few seconds by the use of a
soldering iron ; the cord, by unscrew-
ing the shell. The needle bites
through all kinds of insulation. and
makes sure contlact to the conduc-
tor underneath.

ALL-WAVE ANTENNA
LEAD-IN (No. 535)

HE inadequacy of “twisted-pair,’”

of the type generally used in tele-
phone work. for balancing out man-
made interference picked up by the
lead-in portion of all-wave antenna
aystems hus been demonstrated by
recent researches.

One manufacturer, in solution of
the problem. has evolved one de-
sign in a "transposition-cable™ lead-
in. It consists of 2 stranded, rubber-
covered wires, which are twisted,
or “transposed” in their relation to
each other, every few inches, and
served with a weatherproofed braid.

The cable is available in coil
lengths of 100 and 500 ft. (The use

A representative P. A. amplifier,
{No. 329)

of a “transposition-cable” lead-in
for all-wave antenna systems is
discussed in the article. "All-Wave
Antenna Systems,” Parts I and IL
in the July and August, 1934 issues
of Rap10-CrAFT.)

12 TUBE ALL-WAYVE SUPER.
{Neo. 536)

NE manufacturer is concentrat-

ing his entire sales energy on
a new 12 tube all-wave superhet-
erodyne. A 4 position switch controls
the range of 11 to 670 meters. This
set incorporates a noise and sen-
sitivity  control.  electron-coupled
beat-frequency oscillator, A.V.C.,
phunograph connections, meter tun-
ing. manual band spreading, Wun-
derlich second-detector, and provi-
sion for headphone connection.
Utilizes § type 58 tubes, one ZAT,
one Wunderlich. 2 2B6s and 2 5Z3s.

The undistorted output of the
push-pull power amplifier is 12 W.
The antenna-to-speaker fidelity is
rated at 30 to 4.000 cycles. uniform
to 10 db. The selectivity immediately
adjacent to high-power locals is 9
ke. The sensitivity is 14-microvolt
absolute,

This receiver is composed of 2
chassis. The tuner measures 19%x
12x9% ins. high. The power supply
measures 1914,x7x8 ins. high. Any
unit used in the construction of
this set that becomes defective
within 2 years will be replaced free
of charge either for parts, material
or labor.

MIDGET ELECTRIC
PLANT (No. 537

LECTRIC plants are a lucrative

source of income. whether sold
outright or on a rental basis, in
numerous services, as follows: to
operate electric tools. drills. lights
on boats, supply power for ruad
camps. bridge crews, oil wells, for
oil burners. and emergency lighting
equipment in case of power line
failure. They will operate electric
refrigerators. portable spraying
pumps. electric hedge shears, pro-
vide lights for summer homes, re-
sorts. dance pavilions, and for sound
trucks. flood lights, portable radio
transmitters, talking pictures and
neon signs.

One commercial unit that meets
these reduirements has many fea-
tures to interest the technician and
consumer.

This plant is ideal for supplying
A.C. power for sound trucks. It can
easily be mounted on the rear end
of a passenger car or. if installed
inside of truck, it occupies very
little space. A special, noise-reduc-
ing cover and special muffier eun be
furnished which reduces mechanical
noise to a point where it is hardly
noticeable. The exhaust is conducted
through the base of the plant. This
permits the cover to be easily re-
moved by lifting.

(Continued on page 174)

Dual-wave superheterodyne coil kit,
(No. 530)
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Lapel velosity mike. (No. 531)

Auto noise filters. (No. 532)

Afuminum solder. (No. 533)

v @

New test prods. (No. 534)

TRANSPOSED-WIRE
LEAD-IN j

Above., new lead-in. (No. 535)

Below, all.wave set. (No. 538)
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TALK AND

LIGHT-BEAM

MICROPHONE

I KE VOL
g ST ROL

The transmitting equipment.

16 VOLT
AMPLIFIER

TRANSMITTER

LIGHT

Here is a new stunt for the experimenter
sending and receiving phone messages by
means of a modulated light beam. No need
for studying the code, or any necessity for
obtaining an amateur license! While this
device makes use of radio equipment it does

not interfere with broadcasting.

F. R. HARRIS

HAVE a friend who lives in the

country; and he has a friend who

also lives in the country, some half-

mile or so away. Now these two
friends pal around together quite a bit,
and they are both rabid experimenters
in anything electrical. They have played
around with almost everything from
television on down but somehow or
other they have never gone on the air
with a transmitter. They are not in-
terested in long-distance transmission
of code. About the only thing they
would use a transmitter for would be
communication between themselves—
and going through all the trouble of
learning the code and getting a govern-
ment license just to talk back and
forth acress a half-mile of territory has
always seemed like entirely tooc much
of a job. So they have gotten along by
the old method of talking it over in
person.

Then one evening we all got to-
rether and being radio fans we talked
“radio” until the idea of a “talking
light beam” struck us. The final result
is this article describing the method of
getting around all the difficulties con-
nected with code, licenses, or wire lines
for point-to-point communication.

The method to be described, that of
using a modulated light beam, has a
number of advantages. It is somewhat
“secret,” it requires no elaborate an-

Fin. A
Photegraph of ““fight gate.”
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tenna systems, it is perfectly direc-
tional, no knowledge of the code is
required, and no government super-
vision is exercised over such com-
munication. The method is reliable over
reasonable distances, just how much
distance depends largely on how power-
ful a bulb is used in the transmitter.
But the final and deeiding argument in
favor of it, to any dyed-in-the-wool ex-
perimenter, is that it is a comparatively
new method and hence a fruitful field
for research, particularly in the devel-
opment of a really good method of mod-
ulating a powerful light beam with
high-frequency impulses—for with the
development of such a method television
can be brought to a successful comple-
tion.

Construction: The Modulator

While perhaps not the most efficient
type of modulator possible, the one used
in this set-up has the cardinal virtue of
being extremely easy to construct while
still being able to do a pretty good job
of modulation,

The first job is to cut the cone (of a
gpecial midget dynamic speaker) loose
at the voice coil. Thi< must be done very
carefully with a razor blade or sharp
knife, cutting around the voice coil as
closely as possible but being very care-
ful that the point of the knife does not

Fig. |
Constructional details of ‘‘pate.”

FRAME B ADJUSTING
MEMBER ~ - = SLIDE
ik
RUBBER BAND  f! LIGHT SLIT
DAMPER £
(IF NECESSARY) {0

E VIBRATING

DIAPHQAGMI‘ » /"" MEMBER
k.
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reach the corrugated diaphragm hold-
ing the voice coil in place. Then un-
solder the voice coil leads from the
transformer, loosen the nuts and bolts
hLolding the field “pot” in place and
carefully disassemble the entire
speaker.

To reassemble, first place in position
the pole piece having the round central
hole, and accurately center it over the
core by using “feelers”; then place a
nut and bolt through diagonally oppo-
site corners and draw tight, after which
the veice coil assembly is placed in posi-
tion over these same belts, carefully
centered and held with 2 more nuts,
Some form of terminal strip must be
made and mounted to anchor the leads
going to the voice coil. These details
are all clearly shown in the photograph,
Fig. A.

The light gate consists of three parts;
the vibrating member, 2 pieces of thin,
stiff cardboard; 1 a flat gate about %-
in. high and slightly wider than the
voice coil and having 2 little tails cut
to fit around the inside of the coil; the
other a triangular piece cut and fitted
to act as a stiffener for the gate, both
being cemented with collodion to the
voice coil: the frame member, being a
piece of metal cut and bent so as to
reach within a very small distance of
the gate when supported from the
screws holding the field “pot” in place

Fig.
Amplifier uses 6 V. M.-G. for "B’ power.
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HEAR OVER A

BEAM

Amplified speech is employed for modulat-
ing a light beam—by the medium of a "light
gate' which can be easily built from a small
dynamic cone speaker. Both transmitter and
receiver are easily built and will give just as
much fun to the city fellow as to the subur-
banite. What's more, it covers quite a range.

RECEIVER

Tha receiving equipment.

and having a slot slightly narrower
than the gate reaching from the top of
the frame to below the top of the gate;
and the adjusting member, which is
simply a flat piece of metal cut and
mounted on the frame so that it can be
slid up and down to adjust the width
of the light slit.

After all these parts are made and
assembled the entire modulator unit
may be mounted in a block of wood, so
arranged that it can be mounted be-
tween 2 slotted angles on the baseboard
which allow of vertical adjustment of
the entire unit.

The Projector

The spot light and the two lenses are
now mounted in the exact center of 3
pieces of thin presdwood 7', ins. square
having 2 large, stiff angles on each for
mounting to the baseboard. On the back
of the spot light mounting place 4 bind-
ing posts for the power and voice coil

leads. The baseboard is a piece of heavy
board 7%2x24 ins. long.

After these parts are ready, the spot
light is mounted on one end of the
plank, a 32 candle power automobile
headlamp bulb placed therein, hitched
to a storage battery and the bulb care-
fully focused to give as nearly a parallel
beam as possible. Now place one of the
condenser lenses on the baseboard, flat
side toward the light, and move it back
and forth until you obtain as smalil and
bright a spot of light, against a screen
held on the other side, as possible. Try
varying distances for the screen and
light, always maintaining, however, the
same distance from lamp filament to
lens, and from lens to screen. Fasten
the lens firmly in place at the best posi-
tion found and then mount the light
gate exactly at the position ocecupied
by the screen, fastening the slotted
angles firmly and then sliding the unit
up and down until the top of the gate
just cuts the center of the light spot,

Flg, 2
Wirlng diagram of amplifier and & V. motor-oenerator for ‘B power.

and the spot is centered on the slit.

Adjust the sliding member to give a
very narrow ribbon of light, then mount
the other lens in such a position that a
sharp image of the slit is obtained when
projected across the room; this is for
test work only and will be changed
later.

Find the balance point of the plank
and mount here by means of pipe straps,
2 short nipples of 3&-in. pipe which are
used as center bearings for swinging

(Continited on page 175)
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Fig. 3. above.
How system oPerates. graphically.

Fig, 4, below.
Transmitter and receiver layout.
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e THE OPERATION OF

BROADCAST
NETWORKS

Cables are the “web of maio netorks. . Telephone lines and associated equipment are a most impor-

e tant item in broadcast operation. "Radio" programs often
R. D. WASHBURNE travel 10 times farther by wire than by "air''l

- ;c'
: . f PROGRAM
i WIRES

OES it ever occur to you that the radio program which

you hear may not originate from your favorite local

radio station—perhaps 25 or 50 miles away—nor is

it a radio broadcast from a station in which the pro-
gram originates, perhaps 3,000 miles away?

New Yorkers, listening to the President at his desk in
Washington, D.C., deliver one of his nation-wide broadcasts,
little realize that the voice they hear from, perhaps, their
local New York station, WABC, has to travel about 300
miles along special telephone or “program” wires, as they
are called, before “going on the air.” At the same instant,
the program is going out over the network of special pro-
gram wires that extcnd 3,000 miles to stations on the West
Coast, and via arteries of copper that branch to intermediate
broadcast stations in the netwerk system.

If Mr. Jones, listening at his radio set in Los Angeles, let
us say, tuned to station KNX in the same eity, hears this
program with full esthetic value, is the efficiency of trans-
mission to be credited to the broadeast station, which has
transmitted the program only a few miles to Mr. Jones’
home. or to the telephone or program circuits which,

- sheathed in lead cables of 200 wires, have carried the pro-
General Control Rovm. M. Yy supervises the mets. gram 3,000 miles over mountain and valley, and under river
and lake, without losing a single syllable? A review of some
of the factors involved in radio nctwork operation may
scrve to show the importance of this web of highly developed
telephone lines which join together in one great family
every radio station in the land.

The Purpose of "Networks"

Three major functions are performed by the tentacles
of copper that reach to nearly every square foot of the
United States.

First, they serve to bring the program from the point
of pick-up to a “General Control Office.” Second, they carry
the program from the General Control Office to all the
broadcast stations within a wide area. And, third, they
carry monitor messages, conversations, directions and orders
2 over express cireuits from pick-up to General Control Office,
Modern studios are veritable super.theatres. and to the broadcast stations.

INBCY The production of the studio program is another story.
‘ . and one which has been interestingly told to the readers of
WA Ranio-CrRAFT, in the article, “From Miecrophone to Mod-
Remote plck-ups snnounced the arrival of *‘the fleet.” ulator” (January, 1930' lssue)‘
GRS The first “network’ dates back to January, 1923, when

WEAF, New York, was tied to WNAC, Boston. The clim!,
to the 11 hasic networks that comprise our present broud-
cast system was an arduous one. Now, the web of this amaz-
ing institution consists of 74,000 miles of wire, requiring
a maintenance persennel of almost 500 specially trained
employees, in crder to secure faithful sound transmission
and reliable operation at all times. A network of about 50
stations now costs a sponsor approximately $12,000 per
hour!

Fidelity the Foremost Factor
It is little realized that there is one quality above all others

which must be kept inviolate by every single device in the
entire radio system. We refer to FIDELITY; unless the
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quality of the received signal is of the highest order, the
esthetic value of the entire program may be lost. The
nuances in sound which originate in the studio are veritable
gems of tonality-—precious baubles of compound frequencies
to be handled with more than silk glove tenderness.

Of course, some of the technical subtleties which have
made American broadcasting the star followed by foreign
hroadcast interests do not require the acme in program
transmission facilities.

We refer especially to Ed Wynn's popular “so-0-0,” which,
Robert West tells us in his latest book, was caused by
“mike fright”—the word “so” was in the script and during
rehearsal the comedian’s voice, thinned by fear, went fal-
setto; it was so funny Ed kept it in his repertoire. Another
trick of the successful broadcaster is the inclusion of innate
mannerisms, proclaiming indubitably that so-and-so is on
the air; we refer especially to Jack Pearl in his character-
ization, “the Baron.” For dialectician Jack’s script reads:
“Was you there, Charlie?” But it is the Baron’s meta-
morphosis of the line which doubles us up when we hear
the challenging query, “Vass you dere—Sharlie?”

However, there are still other types of studio transmis-
sion which do tax to the utmost the fidelity characteristics
of a transmission system.

For instance, when sound-effects technician Ray Kelly of
NBC pours a liquid (?7) into a glass, a “velocity”-type
microphone is used to insure that the characteristic tinkle,
a composite sound due to the cascading solution and ring-
ing vibrations of the goblet, will be picked up with utmost
faithfulness,

The broadceasting of symphony concerts, so that they
would sound “natural,” was at first regarded as imprac-
ticable due to technical difficulties in transmission, Today,
the engineering factors are under the thumbs of .studio
experts who manipulate sliding, sound-proofed walls, sound-
control manuals, echo and reverberation time periods, tim-
ing of cues to the second, and even the applause of audiences
to neet the power and frequency limitations of network
transmission lines. The modern studio not only resembles
a theatre—it far surpasses it in the versatility of control
over the acoustic characteristics. The final, highly polished
program is entrusted to the copper lines that tie the net-
work stations to each other, with the knowledge that the
trust will be met.

Not only must the esthetic value of novelty programs, and
the texture of intricate orchestrations and musical gymnas-
tics be unimpaired by any portion of the transmission sys-
tem, hut also the “spot” pick-ups from remote points must
be transmitted with full fidelity.

Fidelity in Remote Pick-ups

When the United States Flect sailed majestically up the
Hudson river, Paul White of CBS directed—from a special

(Continied on puge 180)

Tybical omerating layout of a coast-te-coast broadeast network.

(el Tel. Co.d

Seven Chinese dialects “‘spoke’™ from ““Frisco”” to N.Y.C.
(Cltsy

Above. A tense moment, as Chicago's Stockyards went
up in smoke.

(CBS)

L RO I AR R

Belaw, *‘Sound effects” reQuire utmost transmission-
line fidelity. (N13C)
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Honest Service Men are thorough and capable,

BEWARE—THE

This is an expose of the racketeering methods
of ""gyp'* service organizations who adver-
tise free radio service, or 50c inspection
service. It is not meant to apply to the
Service Men or service organizations who
conduct their business on a legitimate basis.
As a matter of fact, the honest service in-
dividual has recognized the existence of this
evil and many have written us complaints
concerning these practices, seeking advice
to combat them.

By AN ANONYMOUS CONTRIBUTOR

HE radio industry, from manufac-

turer down to Service Man, today

s bemoaning its fate and while the

economic depression has no doubt
been the major cause of the poor state
of the radio industry, I feel that they
have themselves to blame to a great ex-
{ent.

THIS SET WILL HAVE TO i
.| GO TO THE SHOP FOR
MPLETE ANALYSIS

Fig. A, above.
The ‘‘racketeer’” first removes the set.

Fig. B, below,

Then phones back the exorbitant charge.
Try to get the set back in good shape!

SORRY, MADAM, BUT

YOUR SET NEEDS A NEW

POWER TRANSFORMER .

CONDENSER. BLOCK, TUBES

ETC. THE CHARGE will
BE $18.00

144

Midget radio receivers had their
origin in the plants of small manufac-
turers and the public at that time did
not take them seriously, but considered
them novelties or toys. However, when
the larger manufacturers followed suit
and dignified the midget business by
manufactyring such sets themselves,
the whole picture was changed. Can you
blame the average individual for feel-
ing that sets for $10.00 are really
worthwhile instruments if they possess
the trade marks of the largest radio
manufacturers in the world? Surely the
public has a right to feel that these
companies are not manufacturing
“junk,” and that if they can make a
radio set that they are willing to put
their name on, to sell for an extremely
low price, it is only a waste of money
to buy an instrument selling for from
five to ten times that price.

While I am primarily concerned with
the radio Service Man, I mention the
above facts to show that the Service
Man has followed the example set by
the “brains” of the industry and as a
result he now finds himself in a de-
plorable condition. Just as the larger
manufacturers dignified the midget
business, so has the Service Man lent
dignity to the 50c service proposition.

(Editor’s note: This magazine does
not entirely agree with the author on
this point. The facts of the matter are
that there is a place for midget radio
receivers, and that a good many homes
have such a set to supplement the
larger console receiver. This prevents
domestic quarrels as to which popular
program one may select. The unfortu-
nate part, which the midget is re-
sponsible for and which the author fails
to mention, is that many manufacturers
are listing these sets at a very narrow
margin of profit to themselves and to
the dealers. In so far as service work is
concerned, what chance has a Service
Man of honestly estimating a major re-
pair that may total over $10.00 on a
set that is over 2 years old? The cus-
tomer’s retort to such an estimate is

RADIO-CRAFT

generally to the effect that he can pur-
chase another set, even though a mid-
get, for that price!)

Another problem of the Service Man
concerns these sets themselves. Due to
their compact construction, and com-
plicated circuits because of the use of
so-called “composite” tubes, it is 2 most
difficult type of receiver to service. An
investment in elaborate test equipment
and up-to-date service manuals is re-
quired, in addition to continuous study
of new circuits, tubes, theory, etc.—if
the Service Man is to be successful in
servicing this type and the larger new
receivers that are being manufac-
tured. How can the Service Man ob-
tain a fair return for this investment
of time and money, when he must spend
hours to repair a midget receiver that
must be, of necessity, estimated low,
since a similar new set can be pur-
chased for a paltry few dollars?

When a customer sees an advertise-
ment of an apparently large, reputable
organization offering free radio service,
or for 50c (so-called “inspection” serv-
ice), there is no reason why he should
not feel that it is a legitimate charge
for honest, efficient service. However,
we all know that this is ridiculous and
that the only way such an organization
can survive is by using racketeer
methods.

Evervone connected with the industry
knows that the game is to take the re-
ceiver to the shop regardless of what
may or may not be wrong and to then
notify the customer that the set needs
a new power transformer or some other
part and that the charges are $15.00
or $20.00. The only trouble with the set
might have been, if a D.C. set, a re-
versed plug, or in some other set—a bad
tube.

(Editor's note: This is only a small
sample of some of the practices of
“gyvp” Service Men. Some even go so far
as to resell the tubes [which are still
good, but nevertheless used| which they
have replaced on previous service calls.
Others resort to the nefarious practice

SEPTEMBER, 1934
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SERVICE GYP!

The honest Service Man who does his work
well and expects a fair return for his labor,
is in no position o combat the "gyp" who
offers free service, with the evident intention
of later making an exorbitant service charge.
Not unless he stoops to the same practice
to cope with this competition! Fortunately,
action is being urged against such practices,
and we know of no better way to rid this
industry of such parasites than by exposing

their methods.

Such men are equipped with all test instruments,

of actually creating additional trouble
in a radio receiver when a customer re-
fuses to have the set “repaired” when
the exorbitant estimate is learned.

Personally, we believe that the ma-
jority of individual Service Men are
honest. The service organization that
advertises or claims free service or
service for 50c is the outfit that the con-
sumer should beware of.)

While we all know that ethics in all
lines of business are subject to great
debate when measured against ideals
of striet honesty, the practices in the
radio service industry cannot be justi-
fied except by comparing them with
methods used by racketeers operating
outside the law. The Better Business
Bureaus have had many complaints
from consumers who have been fleeced
by the radio service racketeers and,
while they have done much good in
their attemipts to protect the publie,
their power is limited unless they are
willing to actually bring the culprit to
court. This involves the expenditure of
money besides requiring detailed proof
that the power transformer or other
varts were not supplied or not needed,
and very few persons desire to make
martyrs of themselves and testify to
that effect. Besides it is rather difficult
to sometimes prove the truth, especially
in a court of justice where cases are
judged on technical details. As a result
the service racketeers are permitted to
continue in their illicit practices.

As an indication of the “racket”
methods and inconsistencies of the
“gyp” Service Man, herewith is a re-
print frem a bulletin published by the
Kansas City Better Business Bureau.

“Complaints regarding the servicing
and charge of certain radio repair men
several months ago led to an investiga-
tion by the Better Business Bureau
which, thus far, has brought one radio
Service Man before the prosecuting at-
torney’s office, eliminated ‘free estimate’
advertising, stopped a number of ‘gyp’
repair men and practically cleared the
radio repair field of unfair practices.

for
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“Approximately 400 radio service ad-
vertisements were stopped. The major-
ity were those offering free radio in-
spection as in the following:

EXPERT Radic Repairing;
guaranteed; all makes; Free
Estimates in your home; any
time; anywhere; lowest prices.
Call. ...

“Complaints indicated that the set
owner, lured by the free inspection of-
fer. called in the man offering this type
of service. If of the ‘gxp’ type the re-
pair man sometimes insisted upon tak-
ing the chassis to his shop for a check-
up. Later he called stating the set need-
ed extensive repairs and often charged
exorbitant prices for alleged repairs
which actually were not made.

The "Free Inspection’ Plan Unfair

“The ‘free inspection’ plan thrived
due to the set owner’s misconception of
the cost factors involved in radio re-
pair work. Contrary to popular opinion,
the Service Man derives most of his
profit from his labor. For this reason
the legitimate radio Service Man makes
a specified fixed charge for a call and
a standard charge for various service
operations.

“The Bureau felt this ‘free insper-
tion' plan to be one of the trade evils
having the tendency to break down pub-
lic confidence in all radio service ad-
vertising and evolved a plan te check
both the ‘free inspection’ advertisers as
well as those having a call charge.

A Radio Set is “Prepared”

“Accordingly, a popular make radio
set was tested, equipped with new tubes,
passcd upon as being in efficient work-
ing condition by a committee of seven
expert radio technicians and set up in
the home of a person cooperating with
the Bureau. A lead wire to the speaker
voice coil was disconnected, thus mak-
ing the speaker ‘dead,’ and various
radio repair concerns were called to
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service the set and estimate the cost of
repairing it to insure satisfactory re-
ception.

“Following each inspection and esti-
mate, the set was checked by the com-
niittee before the next Service Man

(Continued on page 173)

Fig. C. above.
Honest Service Men estimate at homes.

Fig. D. below.

Auto-radio men are viclims of m'f'rs’ sales ‘‘racket,””
re.— free installation,
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INTERNATIONAL RADIO REVIEW

Fie. A
The Enplish duo-pentode tube,

INSULATED
= CAP
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Fig. B
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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 continuall ap-
pearing in overseas puzlica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, weekly
and monthly magazines orig-
inating from all over the world.

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

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

e

A NEW DOUBLE-PURPOSE TUBE

WHILE the manufacturers of radio

tubes in this country have declared
a moratorium on new tube types for
some months to come, the manufac-
turers in Europe have not limited their
developments, and month by month we
find new tubes making their appear-
ance on the foreign markets.

In Fig. A is shown a peculiarly
shaped tube which has just made its
appearance. This tube was described in
a recent issue of WIRELESS WoRLD
magazine.

It is a double pentode output tube
rated to give an output of 1.4 watts
with a plate voltage of 150. This is
considerably higher than previous bat-
tery pentode tubes available on the
English market, especially when it is
considered that this output is obtained

Fig. €. Left
A Mareoni enginter testing the new polies radio
installation.

with a grid swing of only fourteen volts.

In the description of the tube, some
interesting facts concerning escillation
suppression were given and they are
repeated here for the benefit of our
readers. “Instability in an output pen-
tode circuit using this new tube gave
actual warning by a high pitched
whistle. In the case when the oscilla-
tions are above the audible range, poor
quality and unduly high plate current
will, in most cases, be an almost certain
indication of their presence,

“The .25-megohm resistor connected
between the center tap of the trans-
former secondary and the ‘C’' battery
was found efficacious in reducing oscil-
lations. The makers recommend joining
o resistance of between 5000 and 10,000
ohms in series with the auxiliary grid
supply which might be adopted as
further precaution.

“An output filter consisting of a
10,000 ohm resistance and a condenser
of between .005 and .01 mf. across the
tube plates can be used as a tone con-
trol although this was found unneces-
sary as the quality was particularly
good with an output transformer ratio
to suit the loudspeaker in use.”

TUBE MANUFACTURING DETAILS

TUBES of the screen-grid and pentode

varieties which have connections at
the top of the glass envelope are manu-
factured differently in Europe than in
this country. Instead of having a metal
cap cemented to the glass as found in
our tubes (such as the 6AT7, 58, etc.),
an insulating cap with a screw type
terminal is cemented to the top of the
bulb. In the editor’s opinion this is a
decided improvement over the Ameriean
method as many Service Men know the
case with which the control-grid caps
may be pulled from the American tubes,
generally accomplished by trying to re-
move the grid cap from the top contact,
or when removing the tube from its

Fig. 1, Below
Three methods for comstrueting a novel dynamic
speaker.
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sccket. With the type shown in Fig. B
a much larger surface is presented be-
tvicen the cap and the glass bulb which
reduces the possibility of the two being
separated. In addition, the grid contact
is made by the use of a lug to the screw
terminal, and in order to remove this
wire it is not necessary to pull up on
the tube as in the American types.

The particular tube shown in Fig. C
has several other features which should
be of interest to American readers. It
is an R.F. pentode with a duo-diode
rectifier within the same glass envelope.
In order to separate the pentode from
the diode rectifier section, a “cap”
shaped shield is located at the bottom
of the pentode plate. This is clearly
shown in the illustration. The cathode
extends down through this shield and is
surrounded by the two small plates
which make up the diode section. The
tube is A.C. operated, having a filament
designed for operation from a step-
down transformer. The pentode section
is of the variable mu type which per-
niits the use of A.V.C. in the R.F. or
I.F. amplifier.

ENGLISH POLICE RADIO
EQUIPMENT

IN FIG. C is shown a new type of
police radio installation developed by
the Marconiphone Co., which comprises
both transmitting and receiving equip-
ment, the transmitter being a radio
telephone which permits direct voice
connection with headquarters. The re-
ceiver can be seen to the left of the reg-
ular dashboard instruments of the car,
while the transmitter is located below
it. On the receiver panel are located the
control switches as well as tuning ad-
justments for both the receiver and
transmitter. It will be noticed that the
vertical pole type of aerial is installed.
This aerial is used for both transmit-
ting and receiving on the short wave-
lengths covered by this transmitter and
receiver. The illustration shows a Mar-
coni engineer testing one of the installa-
tions made for the police department.

A NEW TYPE SPEAKER

THE usual driving systems for dy-

namic speakers have certain faults
which become particularly disturbing
when these speakers are used for high
power. The first of these faults is the

distortion of signals due to the non-
linear magnetic field in which the voice
coil moves. The intensity of the mag-
netic field in the air gap in which the
coil moves is greater at the inner end
of the coil’s excursion than outer end.

The second important fault lies in the
flexible leads from the coupling trans-
former to the moving coil which are
often the cause of service interruptiens.

Figures 1A and 1B show the principle
of operation of a new system which

recently appeared in Radio Amateur

magazine. Four coils, L1, L2, L3, and
1.4, are mounted on a specially shaped
iron armature, A, (made of trans-
former steel laminations) and form to-
gether the plate circuit of the output
stage of a push-pull amplifier. In other
words, a “moving secondary” coupling
transformer is the unit of the speaker.
This device eliminates the effects of
ordinary dynamic speakers, greatly
simplifies the construction, and also
docs away with the necessity for a sep-
arate field supply as the plate current
to the power tubes automatically excites
the core.

The moving coil LM is a closed-circuit
inductance placed in the center of the
iron core, as shown in Figs. 1A, 1B, and
1C. The double arrow indicators show
the directions of the D.C. component of
the plate current, which is used for field
excitation while the instantaneous di-
rections of the A.C. component are
given by the single arrow indicators.
The magnetic field of constant inten-
sity connected in the armature by the
direct current is shown in Fig. 1A by
a continuous line. The dotted line shows
the variable magnetic field produced by
the A.C. components of the plate cur-
rent. The variation of the magnetic
flux in the central sections of the arma-
ture induces in the moving coil an al-
ternating current. The reaction between
the magnetic lines of force on the con-
stant field and the induced current of
coil LM sets the coil in motion. The
motion may be either back or forward
like a piston or circular like a motor
armature depending on the connections
to the four fixed coils.

If it is desired to use only one of the
two actions mentioned above, for ex-
ample, the piston action, the construc-
tion can be greatly simplified as shown
in Fig. 1C.

(Continued on page 165)
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tight-triangle type of visual tuning
indicator.

Fig. 2, below
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give a few practical ideas and hints

that if followed will lessen the bur-

den of properly repairing or ad-
justing the dynamic reproducer, and
will save the Service Man much time as
well as give Mr. Radio Owner better
service, and a greater quality of enjoy-
ment from his radio set.

The construction of a dynamic
speaker is familiar to every Service
Man, and the principle is the same in
practically all reproducers of this type.
The audible signal is produced by the
electrical currents that flow at audio
frequency through a voice coil which is
fastened to a suspended cone. However,
the action will be analyzed further for
the benefit of those who are not familiar
with dynamic reproducers.

The “cone” is supported at the edge
by the “frame” of the speaker, and in
many cases is kept aligned to the proper
position (exact center) by a flexible
support known as the “spider” which is
fastened either at the exact center of
the cone or around the ‘“voice coil.” This
will be more clear by reference to C in
the figure. (The spider permits move-
nient of the cone in a direction perpen-
dicular to the face of the cone.) At the
apex of the cone is the voice coil which
travels in an “air-gap” surrounding the
round ‘“‘pole piece” of ‘“an clectro-
magnet.” This electromagnet is referred
to as the “field coil,” and is excited or
energized by direct current from an ex-
ternal source.

Around the outside of the field coil
is an iron “shell” which fits closely on

IT IS the intention of the writer to

*Enge. General Cement Mg, Co,

FOR
CEMTER
ING
VOICE
COILS

i SHiIMS

REPAIRING
DYNAMIC
CONES

Repairing dynamic speaker cones is an art
that is only acquired after a great deal of
practice and patience. The author describes
the procedure, with hints, for locating and
repairing speaker troubles.

S. B. VALIULIS*

the outer surface and serves not only
to protect the field coil, but to complete
a “magnetic field.” Thus, the audio cur-
rents which flow through the voice coil
make of it an electromagnet, the lines
of force of which react against those
of the magnetic field in which it is sus-
pended, thus causing movement of the
voice coil and consequently of the cone
to which it is attached. This results in
air vibration and finally the audio sound
that we hear.

This type of speaker is the source
of most complaints of rattling, harsh-
ness, chattering and “fuzzy’” reproduc-
tion, and sometimes of very weak or no
reproduction at all, Let us enumerate a
few of the causes of the above
symptoms.

Checking the Field Coil

First let us be sure that our field is
of proper strength. This is very impor-
tant and should be checked before work
is attempted on the cone. The field can
be crudely checked by the pull of the
pole piece on an ordinary screwdriver.
(Naturally, the set must be turned on
so that a magnetic field is created by
the current flowing through the field
coil.) For accurate results the re-
sistance of the field coil should be meas-
ured with an aeccurate ohmmeter and
the results checked with information
(usually available in Service Manuals)
for the particular set and speaker in
question. If the coil is found to be open
or partly shorted, it should be either
repaired, rewound, or replaced.

On the earlier types of A, C. dynamic
reproducers the D. C. field current was
supplied from a copper-oxide rectifier
unit which changed A. C. to D. C. When
these units become old they have a ten-
dency to weaken and must be replaced
to secure the proper and original field
strength,

If the field is found in good condition
your next problem is to check the voice
coil and cone of the reproducer. This
will be a more delicate job and will re-
quire a few ounces of patience and
steady hands. Here are a few causes
that are probably behind most trouble;
some effects:

Sources of Trouble

(1) The voice coil may be open in-
ternally or at the flexible leads.

(2) The voice coil may be partially
or completely shorted where the ends
criss-cross each other.

(3) The voice coil may be off-center
and rubbing on the sides of the pole
piece.

(a) This may be caused by a
warped cone or a warped spider, and
sometimes by the voice coil being out
of “‘round.”

(4) Rattling may also be caused by
a loose seam on the cone, the spider
coming loose from the cone where it is
cemented, the voice coil wires coming
loose from the cone to which they are
cemented, or sometimes the voice coil
wires coming loose and separating from
the thin paper coil support.

(Continued on page 172)

The most common forms of cone speaker troubles are illustrated below. In C is shown how shims facilitats centering voiee coils.
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CONVERTING
OLD SETS

In last month's RADIO-CRAFT we imparted
data on converting electric sets, for Service
Men, to bring them up-to-date. In this chap-
ter on ""conversion'' we deal essentially with
methods for making old sets over into 'rural”
or battery receivers.

¥

HERE has been a lot said about how to change the older-
Ttype battery sets to use the new 2 V. type tubes. Most

articles on this subject have described how to make the

change in some particular make of set. This article gives
information for changing any type of battery set to use the
80 series tubes. Of course, the finished (rebuilt) set will
depend on design and parts used in the original receiver.
This along with the results desired and the sum to be spent
in the conversion, determine the new design. There are
three main types of battery sets now in use, the earlier,
unshielded type using triode tubes of the 99 and 01A variety,
the shielded tvpe set using triode tubes, and the earlier model
battery sets using 22- and 24-type tubes. The hard part of
rebuilding these sets is to use the new tubes, get their full
gain and still retain stability—in other words, operation
without oscillation. It is one thing to merely substitute the
new tubes for the old ones and call it a converted set, but it
is another thing to actually adapt the set to use the new
tubes to their best advantage. This article has been written
after rebuilding dozens of old battery sets. It has all been
taken from actual practice. The diagrams shown have been
used here in the shop many times with excellent results.

The unshielded battery sets can be usually ‘“converted”
over to 2 V. operation by substituting the new type tubes and
providing the correct “A” voltage. This makes a big reduec-
tion in the battery upkeep and at the same time more volume
from the weak stations and better tone quality. There is
usually no trouble from oscillation in this type of set; how-
ever, it does show at times and here is the way to cure it.
The procedure comes in order of importance.

First, try placing grounded metal shields at different
places in the set. This stops stray fields which cause osciila-
tion. The position in which the shields are to be placed can
be determined by using a trial shield about 4 ins. square
which is grounded to the set with a flexible wire. This shield
is moved about in different positions between the coils and
condenser until a place is found where oscillation stops. It
mnay be necessary to use more than one shield to get the
desired results. After the correct position has been found
the shields are then fastened permanently in place. Do not

(Continued on page 171)

Fig,
Connections to remember when ‘‘converting® battery sets,
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Fig, A, below

Low battery tonsumption and upkeep are featured in this set.

Appearance of an A.K, battery set nmow ‘‘up-to.date.”
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H.F. and L.F. speakers help attain high.fNdelity,

A NEW HIGH
DUAL-CHANNEL

Here is a most thorough article on high-fidel-
ity reproduction, in which all of the salient
essentials to obtain lifelike or natural repro-
duction are dealt with. All possible angles
are discussed not only theoretically but
practically as well. In addition, complete
constructional details are given for a high-
fidelity amplifier system.

MADISON R. JONES, JR.
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A—illustrates how cancellation of sound waves causes
“beam effeet.” B—Typical sound beams from dynamie
cone speakers.

Fis. B8
Parts layout of dual.channel amplifier.
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Fig. C
Sub-base layout, approximate,

IGH-FIDELITY, or as it is often

called, wide-range transmission

has been used throughout the

country by many of the larger
broadcast stations for several years.
The field of wide-range reception and
reproduction, however, is still in its
infancy, although it has been rumored
that it will be the main selling point for
the new 1935 sets. It is with this fact
in mind that the author has designed
the amplifier to be described.

In connection with high-fidelity re-
production several things must be con-
sidered. First, it is necessary to use
loudspeakers which will reproduce the
entire frequency range desired, and
with equal over-all efficiency. Second,
the amplifier itself must be capable of
transmitting this same frequency range
with as little distortion as possible.
Third, in order to obtain the full benefit
of a high-fidelity amplifying and re-
producing system, the input apparatus,
such as a suitable R.F. tuner, phono-
graph pickup, or microphone, should be
capable of passing or preducing as wide
a range of frequencies as that of the
amplifier. In other words, it is impos-
sible to get high-fidelity reproduction
with an extremely selective receiver,
because a selective tuner attenuates the
side-bands which contain all the
“highs.” Hence, it is necessary to use
either a broadly tuned receiver, or else
one which is arranged to tune broadly
on locals. Only local stations are re-
ferred to, because the quality of dis-
tant stations at best is not very good.

One other fact must be considered
in connection with high-fidelity repro-
duction. The human ear cannot hear all
frequencies with the same degree of in-
tensity at all volume levels (especially
the lows and extreme highs at low vol-
vmes). Therefore a high-fidelity anipli-
fying and reproducing system, in order
to sound as nearly natural as possible—
and that is all high-fidelity means—
needs more than a “flat” frequency
response curve. One must compensate
for the missing high and low notes
when necessary. This is why many
people turn the tone control on their

RAD!O-CRAFT

sets over to ‘“bass” at low volume levels
in order to compensate for the lack of
lows (but in so doing, they usually are
eliminating the highs altogether).
These points have all been considered
in the design of this amplifier, and as
a result it is rather large and somewhat
complicated, but the results justify the
labor and cost involved.

Low- and High-Frequency Speakers

This amplifier was designed as a
dual-channel system in the strict sense
of the word for two reasons. First, in
order to get good over-all efficiency in
the reproducing system, two speakets
are required. One, a large dynamic cone
type speaker for the lows, and the other
2 highly efficient dynamic horn speaker
of the “tweeter” type for the highs.
A high-quality low-frequency speaker
must be used, rather than one of the
popular “pee-wee” 5, 6 or 8 in. jobs,
because the lows in the small speakers
are primarily harmonic distortion.

At low frequencies all cone-type dy-
namic speakers are almost non-direc-
tional, but at the higher frequencies
(above about 1,500 cycles) they become
increasingly directional, Below about
1,500 cycles the diaphragm moves as a
whole (a piston) but above that fre-
quency the cone begins to vibrate in
parts. The sound waves start at the
voice coil and are transmitted through
the paper cone toward the outside edge
as well as through the air. Now, sound
is transmitted more rapidly through
paper than through air; as a result the
sound waves transmitted from the out-
side edge of the cone will be out of phase
with those transmitted directly to the
air by the inside part of the cone (voice
coil edge), as shown in Fig. 1A, and
cancellation takes place. This causes
the so-called “beam” effect which be-
comes more pronounced as the fre-
quency is increased until at 10,000
cycles the sound beam in a speaker
similar to the low-frequency unit used
herein subtends a solid angle of about
10°. (5° each side of the axis, as shown
in Fig. 1B),
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FIDELITY
AMPLIFIER

The RMA Engineering Division has
recently interpreted, temtatively,
“High Fidelity” as applying only to
a reeciver having an andio frequency
range of at least 50 to 7,500 cyeles
with variations not 1o exceed 10 db.,
and with a total output of at least
0 W, 1o1a] distertion not exceeding
- 5 per cent.

Note how well the specifications of
the amplifier system descriled here
ecompare with these RMA
specifications.
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Fig. 2
Wiring dlagram of dual.channel amplifier with high-fidelity characteristics.

Determining Speaker Characteristics

One other fact to keep in mind is that
most speaker response curves (sound
pressure curves) are run with a micro-
phone located directly on the speaker
axis. These curves at high frequencies
(1,500 cycles or higher) are a bit mis-
leading as a true record of output effi-
ciency, because of the directional prop-
erties of this type of speaker. In other
words, whereas a curve taken with the
microphene located directly on the axis
of the speaker would show good high-
frequency response for a given cone-
type speaker, a second microphone
located at an angle, say 45° or 60° off
the axis, Fig. 1B, for example, would
give an entirely different curve. Thus
it may be said that the “beam” effect
obscures the inefficiency of a cone-type
speaker.

A specially designed horn-type high-
frequency unit, however, will give an
entirely different result. Due to dif-
ferences in design, a “tweeter” will give,
approximately the same sound output
at any given frequency within its range
regardless of the location of the micro-
phone (see Fig. 1B), assuming of
course that the test is run in “free
space” and that the microphones are
equidistant from the speaker and not
more than 90° off the front axis.

As a result the over-all efficiency of
a cone-type speaker varies approxi-
mately inversely as the frequency above
1,500 eycles, while the effieiency of the
horn-type unit is constant for its trans-
mitted range. In fact, the efficiency of
the particular “tweeter” used with this
amplifier is about 1000% greater at
6,000 cycles than that of the low-fre-
quency unit. Moreover, its frequency
tange is extended much farther into the
high-frequency speetrum than that of
the cone speaker. Henee its use as the
high-frequency speaker for this ampli-
fier.

Reasons for Dual-Channel Design

There are several reasons for the
use of the dual-channel feature. First,
it is possible to accomplish complete
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separation of the frequency range into
bands. Second, since each channel covers
only a given frequency band, it is more
efficient hecause frequencies outside its
range cannot cause the tubes or channel
speaker to overload. Third, it is possible
to vary the level as well as the response
curve of each channel independently of
the other. Last, it is much easier to con-
struct an amplifier which has a re-
stricted hand width than a single ampli-
fier which covers the entire useful A.F.
spectrum (16 to 16,000 cycles).

Effect of Sound Interaction

In connection with the use of sep-
arate channels for the highs and lows,
several interesting questions arise. For
example, what is the result of the in-
teraction of the sound waves of a fre-
quency which is reproduced by both
speakers (near the extremes of the two
channels, i.e. 1,200 cycles)?

Inasmuch as hoth speakers are repro-
ducing the same frequency (e.g. 1,200
cycles) there will be an interaction of
sound waves coming to the listeners’
ears. If the speakers are connected so
that the sound outputs are in phase
the sound waves will reinforce each
other, and if the speakers are out of
phase, cancellation will take place (the
volume will be less). This is assuming
that the listener is hearing all the
sound directly from the speakers, and
none indircctly (by reflection). If such
is not the case, proper phasing of the

speakers is not so important because
there is then generally much more can-
cellation due to reflected sound waves
from the walls and other objects than
from improper phasing.

In other words, where there is little
reflected sound, such as in the open air,
the two speakers must be in phase or
there will he a considerable loss in out-
put due to cancellation. However, in
any room where there are many objects
to refiect the sound (chairs, walls, and
the like) reverberation will be high, and
the phasing of the two speakers is not
noticeable, In order to change the phase
of any speaker, it is necessary only to
reverse the voice coil leads (or field
connections) of that speaker.

Designed for Good Bass Output

What effect will harmonies caused
by the low-frequency channel have upon
the high-frequeney reproduction?

They would bLe quite noticeable if
their effect were not minimized by fil-
tering. the use of push-pull triodes in
the output stage, and also by circuits
which do not tend to introduce har-
monics.

For this reason pentodes or class B
output tubes are “taboo.” Great care
has been taken to minimize harmonic
and amplitude distortion throughout,
even in the filtering circuits, with, how-
ever, one exception.

(Continued on page 177)

o | T TTIE] T i
AUDIO FEEQUENCY RESPONSE

= .|.| Il |

LB - MAXIMUM BASS RESPONSE .
C: EFFECT OF TONE CONTROL ON WIGHS

+20 T |
i
o a0 i ]
= |
[T o ,r-i. il
o oF-: .
Fig. 3 = ’-".
ra #
Audio  frequency response | . | | ¢ | |
curves of duval.channel am. |o; I
plifier, illusteating frequency g_?_: | |
output when normal, and as |5 RO A b R ESRORSE
affected by tone control. 5_30_
[ = [ |1
=0 | | ——-+ =
1111
x 100

CYCLES PER SECOND

1934

151



Transmitter. Viipuri, Finland, is teguiafly heard.

SOME WORLD-WIDE
DX CATCHES

ZL2YA—WELLINGTON, N, Z., 5 kw,, 570
ke, operates from 1 to 6 AM. ES.T.,
daily.

ZL3YA—CHRISTCHURCH, N. Z.. 10 kw.,
720 ke.: operating from 1 AM. E.S.T.,
to very late morning hours.

EUROPE .

POSTE PARISIEN—95% ke.. 100 kw. new
transmitter, Paris, France: transmis-
sions commence at 2:12 AM. ES.T.,
and end at 7 P.M, ES.T,

FECAMP, FRANCE — Radio Normandie,
1,456 ke., 20 kw.; transmissions atart
at 10 P.M. ES.T.

BRESLAU, GERMANY—%30 kec.: com-
mences tranamissions at 12:30 A.M.
E.S.T., and concludes at 7 P.M. ES.T.,
60 kw,

FRANKFURT-AM-MAIN — Radio South
Western, Germany, 1,195 ke.: starts
tranamissions at 12:30 A.M. E.S.T., and
concludes at 7 P.M. E.S.T.

HAMBURG, GERMANY—%01 ke.. 100 kw.:
same schedules as the preceding two.

BERLIN, GERMANY—841 ke.. 100 kw.:
same schedules,

MUHLACKER {(formerly known as Stutt-
gart) GERMANY—374 ke., 100 kw,;
same schedule as preceding three.

TURINO, ITALY—Radio EIAR, ITO, 7
kw., formerly on 1.148 kec., is said to he
wandering of late and can be found
within 100 ke. of 1,140 ke.

The Argentine stations are heing heard
in this country with terrific volume, lately.
Stations LS10, .LR10, LR35, LR2, LR3, LRY,
LRS, LRS, LS2, LS8 LS9, LF3 in the
Argentine are the stations that seldom sign-
off hefore 1 and 2, and even 3 A.M. E.S.T.

The South Americana heing reported are
the following:

BUENOS AIRES
LR5—Radio Excelsior, 27 kw., 830 ke,
LR4—Radio Splendid, 20 kw., 990 ke.
LS5-—Estacion Rivadavia, 2 kw., 1,110 ke,
LR&—Radio Ciné, Paris, 10 kw., 1,148 ke,
LR3—Radio Nacional, 12 kw., 950 ke,
MENDOZA
LV18—Radio Cuye, 350 W.,
reliable little station.
BRAZIL., R1IO DE JANEIRO
PRA9—Radio Sociedad Mayrink Veiga, Rio
de Janeiro, 1 kw., hours: signs off at
ahout 2 AM, EST.
CERG—Iless often heard than the others.
CES6—Radio Sud America, Santioga, Chile.
Calle Nueva York 80, 840 ke., hours:
signs off at 11:36 PM. E.S.T.: it is
heard hest at 11 IPM,, through CKLW.

862 ke.; a

152

THE LISTENING POST
FOR ALL-WAVE DX-ERS

There is tremendous interest in DX reception in all parts of the world. It is still
possible to receive "broadcast” stations [do not confuse this with short waves
only) from many parts of the world. Thus, for instance, in this country, stations
from Europe and as far as Australia’ are regularly heard, without any difficulty.

The purpose of The Listening Post is to permit DX-ers to compare reception
results and to exchange ideas that will enable them to improve the receiving
range of their set. With this in mind, we invite readers who are constantly lis-
tening-in to foreign stations on all-wave wavebands, from 15 to 2,000 meters, to
write to us concerning their results, and any hints that would enable other listeners
to attain equally successful reception. We will be glad to publish letters of general
interest, especially, if they are accompanied with suitable illustrations,

By IIQSLII

e e SRS

down at one’s receiver and tune

in Buenos Aires, Melbourne, or
Paris is certainly incredible enough,
but what is more incredible—it’s being
done in the 200 to 550 meter “broad-
cast” band!

Foreign stations are heard so gen-
erally in the broadcast band that even
a DX club has recently made its ap-
pearance with membership exclusive of
those who get foreign stations in the
broadcast band.

This is indicative of several things:

(1) Our receivers are more sensitive
and selective;

(2) There are more DX-ers than
ever before;

(3) These DX-ers are becoming more
apt in the art of hearing foreign sta-
tions (that last point might include

13 X-ING” is one of the most fas-
D cinating of all hobbies. To sit

efficiency of aerials, grounds and
tubes) ;
(4) There is general interest in

foreign stations.

For the benefit of the man who has
never heard a foreign station in the
broadcast band, let us emphasize the
importance of the aerial. One may try
out 100 aerials on his receiver—and
stop. The one-hundred and first will be
the one that is to radically alter recep-
tion conditions. Perhaps the DX-er does
not have time nor money to experiment
with aerials. Then he may as well put
his “super-supers,” or what you will,
in the parlor and give up the idea.

One man situated on the west coast
has discovered through his experiments
that a system of directional aerials,
grounded at the far end, accounts for
his foreign receptions. Another in New
Zealand says that an aerial exactly
1000 ft. long, directional to the north-
east. and exactly 15 ft. high, accounts
for his championship among New Zea-
land DX-ers. The writer has a thou-
sand and one of these systems on rec-
ord, and after his numerous experi-
ments must state—“They are all good,
but decide for yourself which is best.”

RADIO-CRAFT

Then there’s the second big factor—
Patience! Tune the dial of your receiv-
er so slowly, that vou could find a mi-
crobe on the dial (were such maneu-
vers necessary). Listen to every un-
usual program, listen at every spot, but
never allow your imagination to get the
best of you. (Make certain of your
“catches.”)

Then there’s the question of data.
An up-to-date log and an up-to-date
time chart are indispensable. They are
to a DX-er what a law book is to a
lawyer. (One of the most up-to-date
logs of the entire world, that has ever
come under the observation of the
writer—and there are few that haven't
—is the official organ of a New Zealand
DX radio association. Then there is the

“Official Short Wave Log and Call
Book,” published by SuoRT WAVE
CRAFT.)

Well, let’s see what other DX-ers are
doing, and what they have to sav.
Here’s a letter from Frank A. Johnson,
59 W. 66th St., Chicago, IIl.

Frank says: “Anybody with a good
set can hear foreign signals on an in-
door aerial, but they will be weak sig-
nals, or perhaps only carriers. If a
fellow wants to bring out a signal on
the loudspeaker, he's got to put up a
good, long aerial. Incidentally, Poste
Parisien can be heard now, so be sure
te try for him.” O. K. Frank! By the
way, Frank has tuned in so many for-
eign stations on the broadcast band, at
his home in the city of Chicago, that he
has gone over to short-waves for diver-
sion. He is the ‘“head judge” in the DX
contest of the International DX-ers Al-
liance of Bloomington, Illinois.

While we're speaking of the Inter-
national DX-ers Alliance, Charles A.
Morrison, the president, has written us
a nice letter with some very valuable
tips, for the neutral and radical DX-
ers, alike.

“The I.D.A. special from CX26, Mon-
tevideo, Uruguay, was heard well all
over. CP4 notified us that they would

(Continued on page 170)
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HOW SHIELDED LEAD-INS

MISBEHAVE

The problem of installing a shielded lead-in,
for reducing noise, is not a simple one. A
great many peculiarities arise when such an
The author of this ar-
ticle has conducted numerous experiments
along these lines, with the result that he has

installation is made.

passes on.

W. E. KEEVER

NE would hardly expect so simple

a thing as a shielded lead-in to

furnish much material for re-

search. Yet the unexpected al-
ways “happens”—the expected only “oc-
curs,” or fails to occur. Since this article
deals principally with the unexpected,
often detrimental, effects of shielded
lead-ins, the other side will be disposed
of in short order.

The purpose of the shielded lead-in
is to short-circuit to ground those in-
ductive disturbances commonly mis-
called “man-made static.” For the most
part they are impulses, so powerful as
to force their way into a receiver re-
gardless of tuning, producing forced
oscillations or false modulation of the
desired carrier frequency. Fortunately,
their source is ordinarily below the
average level of housetops, and their
fields limited, so that proper shielding
of the lead-in will often minimize this
form of interference. However, disap-
pointment is in store for any one who
does not take into account the following
facts:

(1) A shielded lead-in to an unshield-
ed or poorly shielded set is a waste of
time and money.

(2) No shielded lead-in or transmis-
sion system, with or without coupling
transformers, can eliminate disturb-
ances picked up by the antenna itself.
The latter must be out of the zone of
interference.

(3) No such arrangement can elimi-
nate or exclude real (atmospheric)
static and still receive desired signals.

ANTEMNA

SHIELDED
LEAD-IM

SHIELD =~

on. CONNECLT
Jn»ﬁnuusa‘*“

acquired some very practical data which he T

SHIELDED

- COMMECTED TO-
GROD-GROUND

(4) No amount of shielding will ex-
clude interference that enters the set
by way of the power supply. Use a line
filter.

(5) Shielding the lead-in cuts just
so much from the effective length of
the antenna. For equal sensitivity, the
antenna must be longer than one with
exposed lead-in.

(6) To be effective, the lead-in shield
must be grounded, and the manner of
grounding may produce many unlooked-
for resnlts such as external heterodyne,
mixing of long waves with short, auto-
matic volume control, or 80 per cent
reduction in signal strength!

Shie!ld the Ground Lead

It is a good idea to shield the ground
wire even though it may be short, be-
cause this wire is nearly always in the
interference zone, and a sensitive re-
ceiver will pick up induction through
a 6-ft. lead. Aside from interference,
there is another reason why a long
ground wire is objectionable. The an-
tenna acts as one plate of a condenser,
the earth forming the other “plate.”
The antenna also is a stationary arma-
ture in a moving field, generating the
current that charges it. All wire above
ground is more or less in this field, and
thus really a part of the antenna. Vol-
tage reaches its peak at the free end,
while eurrent is strongest at the earth
connection. Nearly all modern broad-
cast receivers cut in on the current, the
necessary voltage being developed

aeross the grid-to-cathode capacity of
the first R.F. tube, through a trans-
former or through the drop across a
choke or resistor in the antenna circuit.
Hence the best connection for the “cur-
rent-fed” receiver is near the ground.

The R.F. picked up by a long ground
is liable to be somewhat out of phase—
more of a hindrance than a help to the
antenna proper. It is good policy to
shield the ground wire even though the
antenna lead-in is unshielded. In this
case it seems to make little difference
where the shielding is grounded, al-
though the lower end, right on the
ground clamp, is most convenient. When
the lead-in also is shielded, a different
connection may be preferable. (See re-
port of experiments, further.)

Getting back to the lead-in: it will be
realized that 20 to 30 ft. of metal shield-
ing surrounding a central wire and sep-
arated therefrom by a rubber dielectric
(insulation) forms a condenser of
fairly large capacity. When one “plate”
(the shielding) is directly grounded,
desired signals as well as inductive dis-
turbances are shorted out of the re-
ceiver!

Nor is this all. The shielding also acts
as an independent antemna. Every
grounded conductor has its own reson-
ant frequency—this includes water
pipes as well as power and telephone
wires. When any such chance circuit
closely parallels the antenna or lead-
in, a “mix-up” is certain to ocecur, its
seriousness depending on the strength

(Continued on page 172)
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Experimental circults were tried. One Dractical method that worked. This method has wvecutiar features.
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HOW

OSC

TO MAKE

A ""GRID-DIP”

ILLATOR

Here is one more item to make the Service
Man's laboratory complete, It is an oscillator
with a milliammeter in the grid circuit, com-
pletely shielded and operating from A.C.
power supply. When a circuit connected
to it is in resonance, immediate indication is
obtained by a "dipping" of the needle of
the meter which is caused by power absorp-
tion from the oscillator. It is a simple, accu-
rate, and novel device for calibrating, align-
ing, and other service work.

JOSEPH LEEB

e e = — T e e

VERY radio Service Man who
takes his work seriously realizes
the value of a resonance indicator
in checking up tuned circuits, ete.

The instrument to be described is the
result of a careful investigation of the
features of some of the existing types
of oscillators. It might be interesting to
follow the stages of evolution which
finally produced the instrument in its
present form.

Figure 1 shows the schematic wiring
arrangement of a simple oscillator. For
the sake of simplicity, the parts com-
prising the instrument were mounted
and wired “breadboard fashion.” How-
ever, the necessity of completely shield-
ing the unit was made obvious by its
instability of operation and broadness
of tuning. Accordingly, a metal box,
8x10x6 ins. deep, was secured, with
an 8 x 10 in. aluminum panel to match.

The parts of the oscillator were re-
mounted and re-wired on the metal

“C” battery was used for the filament
supply. This ran down very gquickly
when the instrument was left turned
“on” for any great length of time, as
was necessary when there were many
sets to be adjusted. It was therefore
deemed advisable to re-design the oscil~
lator to operate from the 110 V. A. C.
line.

Figure 2 shows the converted wiring.
This was a big improvement upon the
previous arrangement, since it pre-
cluded the annoying possibility of a
run-down filament battery, in the event
that the instrument was accidentally
left turned “on” or used for any lengthy
period of time. Still, this arrangement
did not give a complete solution to the
problem. An examination of the fila-
ment circuit, shown in Fig. 2, will dis-
close the fact that a series resistor is
used to cut the line voltage down to
the proper value required by the fila-

ment. This method of voltage reduction

was found inefficient, as any slight line

variation affected the stability of the
(Continued on page 168)

Fig. A, above
Internal eonstruetion and layout.

panel, and the results obtained were
quite satisfactory. In order to make the
I i) unit entirely self-contained, a 4! V.
Flg. I, below

Fundamental circuit. Battery operation. Fig. 2

oberation ef grid.dip oscillater

Fig. 3

One form of ‘electric’ Most efficient eireuit, now employed,

which may be used.
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A NEW COPPER-OXIDE - <
PHONO. PICKUP

Something entirely new — a phono-pickup which requires
only one stage of amplification to supply full-room volume. -

s A, BARBIERI*

NEW phonograph pickup that re-
A quires only 1 stage of audic ampli-

fication and gives lifelike reproduc-
tion. Former phonograph pickups re-
quired at least 2 stages of amplification.
Since many sets have only 1 stage of
A.F,, it usually requires the addition

® Acounlic Fogineer, Amberite Corp
’ ROCK OXI1DE
g .IE:' CRYSTALS

BAKELITE
NEEDLE

METAL CONTACT |
SPRING

of an audio stage to the radio set, or cer-
tain changes in the detector tube circuit
so that it might be used as an amplifier.

With this idea in mind, this new pick-
up was develeped with an output large
enough so that the single audio stage
would provide the necessary amplifica-
tion to obtain full power output of the
copPER !

CONTACT
LEAVES

FROCKER

CRYSTAL-
FILLED
RUBBER CUPS

kg, 1
A cross section of the Pickup.

C ¢ this view with Fig. L. The resistance of copper-
oxide crystals in two soft-rubber cups varies as a rocker
compresses first one cup then the other.

receiver., The output of this “copper-
oxide” pickup is 4-10 db., as compared
to only —15 db., for an average “mag-
netic” unit.

Also, the pickup is not a self-gen-
erating device as its predecessors of
magnetic type. It consists of crystals of

(Continued on page 178)
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Fig, 3
Connections to the power tube in the set.

Fig. A
The complete power amplifier and current supply.
Phutes Courtesy Dnd Speaker Co.

Service Men find worth-while prof-
its in the installation and mainte-
nance of P.A. equipment. This includes
both indoor and outdeor installation in

B T THIS time of year, wide-awake

Fig. B
The condenser microPhone and preanmplifier,

view of the

An enlarged
mike and ‘‘head ampli-
fier."" The preamplifier Is

compietely contained in
the mike case, power be-
ing obtained from the
main amplifier current
supply unit.

|
I
!.
L
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NEW P.A. EQUIPMENT

Here are some recently developed devices for the P.A. in-
stallation man which will permit him to make quicker and
better installations than before, for indoor or outdoor work.

hotel, dance pavilions, recreation halls,
stores, restaurants, boat houses, clubs,
and beaches, amusement parks, car-
nivals, athletic fields, boxing and wres-
tling rings and myriads of other places

Fig. C
Two views of the reproducer on its floor stand.
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where people gather.

And at this time, local political
parties are preparing for their fall
campaigns in numerous communities
throughout the country. Many of these
parties can use P.A. installations in
halls and on trucks, etc., to bally-hoo
their candidates. Service Men can sell
or rent P.A. equipment and mainte-
nance to these parties if they are ap-
proached correctly, Experience and a
knowledge of the local political set-up
are the best gauges to use in approach-
ing the party leaders with sales of this
type in mind.

While school appropriations in many
sections of the country have been cut
down tremendously, there are still some
locations where a principal of a school
or a board of education can be con-
vinced that a P.A. installation, or a
call svstem permanently installed,
would be a good thing. Naturally, the
summer time, before school opens, is

(Continued on page 178)
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A UNIVERSAL
6 VOLT P.A. SYSTEM

The features of the P.A. system, described in
this article, permit its use wherever portable
equipment is desired and power is not avail-

Inside view Illustrating layout.

able.

It is completely self-contained, and
operates from a 6 volt battery.

LEON J. LITTMANN*

a self-contained universal input con-

trol panel, 11 in. dynamic speaker
(separately removable from the ampli-
fier), as well as convenient facilities for
storing a microphone, microphone
stand, extension cables, ete. It may be
set up for operation in a second—
merely clip its “A” leads onto a storage
battery!

However, although primarily in-
tended for 6 V. operation, provision is
made to permit its use with an external
A.C. operated power pack as well, by
merely inserting the amplifier plug into
the self-contained 6 V. operated pack
or into the corresponding socket of an
A.C. operated power pack.

An outstanding item is the unusually

THIS P.A. amplifier system features

*Chief Enghicer. Caast-to-Coasl Radio Corp,

LOW POWER CONSUMPTION vary-
ing from 1.9 A. at no-load to 6.4 A. at
full load; the average power consump-
tion is only about 31/3 A! Thus the
ordinary 120 A.H. storage battery
would assure 86 hours of continuous
uninterrupted service, without having
te be recharged. As a 25 W. automobile
head lamp has the same power consump-
tion, it may be easily seen, that if the
amplifier is connected to an ordinary
automobile storage battery, the addi-
tional drain would make it unnecessary
to advance the charging rate of the car
generator, to keep the battery charged.
The low power consumption of 1.9 A. is
made possible by the use of switeh Sw.
1, which permits the “B” voltage con-
(Continued on page 169)

REMOTE
CONTROL

®
A NEW REMOTE
CONTROL UNIT

Tuning a receiver by means of remote con-
trol devices is rapidly becoming more pop-
ular. Most units of this nature, however, are
too complicated and costly to install. The
one described here is an exceedingly simple
and trouble-proof type.

ceivers is not new, but the devices

used up to this time have, on the
whole, been both ecomplicated in con-
struction and comparatively expensive,
Practically all of the devices used up
to this time have been eleetrical in na-
ture, the control mechanism operating
a motor to drive the tuning and volume
controls on the set.

The device shown in the figures, how-
ever, is extremely simple, being entirely
mechanical. It consists of a small con-
trol head equipped with two knobs and
4 dial. To this control head is attached

THE REMOTE control of radio re-

156

a single tubular casing aproximately
% -in, in diameter, containing the drive
cables. Two cables are used, each of
which winds on a drum in the control
head. At the other end of this pliable
cable is another set of knobs which re-
place the usual tuning knob and volume
control knob on any modern radio set.

The control head may be placed in
any part of a room up to a distance of
15 ft. from the radio receiver. It is in-
teresting to note that the remote control
unit does not prevent operation of the
receiver directly as the knobs which are

(Continued on page 166)
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Fig. A. Remote control js Fig. [, Mechanical "*make-up' of unit.
easy to install.
Courtesy Fada Radio Corp. CABLE
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A.C.-D.C. MIDGET SET =
TUNES 15-3,000 METERS

The features incorporated within this receiver are: dynamic
speaker reproduction; operation from 110 V. A.C. or D.C,;
employs latest types of tubes; and, by means of plug-in coils,

ERE is conclusive proof that a short-wave spectrums, also permits

reception from |5 to 3,000 meters.
H large, bulky receiver of multi-
tudinous parts and tubes is not

really essential for “all-wave” reception.
The receiver shown here, in addition to

foreign station reception, inasmuch as
its tuning range extends to 3,000
meters. Those who have read the de-
scription of the “Long Wave Tuner” in

covering the complete broadcast and August RADIO-CRAFT will remember
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15.3,000 meters, Four tubes
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77 for det.; 43 for power
audio. and 25Z5 rectifier.
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that a great many of the broadcast sta-
tions in, Europe operate above our
broadcast band (550 meters). For ex-
ample Radio-Paris broadcasts on 1,648
meters, Oslo (Norway) 1,181 meters,
Moscow (No. 1) on 1,724 meters, etc.,
all of which wavelengths are seldom
included in most “all-wave” receivers.

The greatest feature of this set is
that the wavelength ranges (wave
bands) are changed by the simple ex-
pedient of plugging in or out the neces-
sary coil, a receptacle for the coils
being provided on the side of the cab-
inet. The receiver and cabinet is of
midget design, but, despite the minia-
ture size, the efficiency of the set and
the number of programs obtainable are
surprising.

(Continued on page 168)

O
HI-GAIN AUTO ANTENNA

COUPLING SYSTEMS

The devices described help overcome the handicap caused
by the inefficiencies of most car antennas. A properly in-
stalled car antenna will help minimize ignition interference,
and raise reception possibilities.

A. H. LYNCH*

to see that something is done to clarify
the situation.

The ideal antenna for a car is a fairly
large mesh, located in the roof. Many

for auto-radio use have confused
many Service Men. The literature
supplied by some of the manufacturers

THE multiplicity of antenna systems

may be responsible for this situation.
In any case, it exists, and it is our task

*Lynch Radio Labs., Inc.
Fig. 1
v-shaped under.car aerial for coupes,

TO SET

SHIELDED
LEAD-IN

FLYWHEEL
HOUSING

4—— FRONT OF CAR
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car makers are supplying such aerials,
as standard equipment. Simplicity and
low cost as well as comparative freedom
from interference make the use of a
shielded lead-in, from the antenna to
the receiver, essential; the shielding is
generally grounded at one or several
points along its length. While this type
of installation is fine in a sedan or
other cars with a fairly large roof area,
it is not so good for a modern coupe or
cabriolet, where the roof area is small.
Here the triangular type of under-car
antenna has been found very satisfac-
tory.

1934

) sHiELnED N
/Y, LEAD-IN

et b M it i

B MOT BE
NEEDED

SET
COUPLER COUPLER

Let us consider the under-car an-
tenna, of the triangular type; sus-
pended between the rear axle and the
fly-wheel housing (see Fig. 1). This
type is by far the simplest to install
and it has about 70% of the pick-up of
a triangular screen of the same size
al the samne height above ground. Since
this type of aerial gives increasingly
satisfactory results as the distance
above the ground is decreased, a com-
promise between best signal strength
and freedom from road obstructions
must be made. Then, too, the position
of the 3 sides of the triangle should be
such that the flexing produced by the
most severe bumps will not be sufficient
to make the wires strike any portion of

(Continued on page 166)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES
N —

WHAT THIS DEPARTMENT
IS FOR

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

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

f

2.5v

Fig. 1
one winding suppiles all “A™ voltages.
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APEX MODEL 20

A CASE of very low volume was the
complaint for a service call on a
U. S. Radio and Television Corporation
Apex model 20 midget receiver. A
check-up with the set analyzer failed to
show any variation of the tube voltages
from normal. Checking the fixed con-
densers revealed an open .05-mf. block-
ing condenser in the input circuit of the
type 24 detector stage. The defective
unit was replaced with a cartridge type
condenser similar to the original unit.

This circuit is rather unusual in that
a single transformer winding (See
Fig. 1) is used to supply the type 24
heaters (2.5 V.) and the 71-A filament
(5V.).

The dynamic speaker in this receiver
has two separate field coils; a 935 ohm
section in the negative side and a 5000
ohm section in the positive side of the
power supply system.

EVEREADY SERIES 50

IF IT becomes necessary to align the
tuning condenser gang on the Ever-
eady Series 50 model, you might have
a difficult time locating the adjusting
condensers. These condensers cannot be
reached from the back of the chassis,
but if the receiver is removed from the
console, the 3 trimmer condensers are
accessible at the front of the chassis.

The phonograph switch is on the
gang condenser (rotor of detector-stage
section) and can be reached from the
back of the chassis. The arm of the
switch is actuated when the tuning con-
denser dial is turned to the PHONO.
position at the low-frequency end of the
dial, as shown in Fig. 2. A case of
weak or no reception might be due to
dirty switch contacts or failure of the
contacts to close properly. Clean the
contacts and bend the switch hlades
until the contacts are opening and clos-
ing properly.

The speaker output transformer is
located in the chassis, and the 2,500
ohm field eoil is used as a filter choke
in the positive side of the plate power
supply.

The set screw located at the back of
the chassis is the hum-control adjust-
ment, a variable center-tap resistor
across the type 24 and the 27 heaters.

SILVERTONE MODEL J

IF HUM on the Sears, Roebuck Silver-

tone model J receiver cannot be elim-
inated by adjusting the 20 chm filament
center-tap resistor, and it is not due to

RADIO-CRAFT

a defective tube or an open section in
the filter condenser block, it is well to
check the two 0.1-mf. condensers con-
nected from each side of the type 26
filament wiring to ground. These con-
densers are of the cartridge type and
will be found next to the 2nd and 3rd
R.F. sockets.

This chassis incorporates a *“hum-
reducing” unit, consisting of the 3,000
ohm (green) resistor and the 1.-mf. con-
denser connected from the arm of the
center-tap resistor to the “B+4" end of
the push-pull input transformer, as
shown in Fig. 3. A defect in either the
resistor or the condenser will increase
the amount of hum in the receiver out-
put.

This hum-reducing system can be ap-
plied with favorable results to receivers
using the same basic circuit (Bosch 28
and Majestic 72) as this Silvertone re-
ceiver,

GEO. JEHLE.

ATWATER KENT 46

RECENTLY. we encountered a very

interesting and rather unusual prob-
lem in tracing down and locating the
cause for loud crackling and snapping
noises heard in an Atwater Kent model
46 receiver. The unusual part of it was
that this noise lasted only for about 4
or 5 minutes; after that the receiver
performed in a perfectly normal man-
ner, After the noise had subsided the
receiver switeh could be turned off and
on, within short periods of time, and
the reception would still be normal and
free from noise. It was noticed, however,
that if this period, of turning the re-
ceiver off and on, was extended to, say,
10 minutes, this unbearable noise would
start in anew. From this peculiar beha-
vior of the receiver, the conclusion was
drawn that this action was due to a
loose or defective part, which in turn
was subjected to the influence of gen-
erated heat, somewhere in the set. The
tubes were suspected, but complete re-
placement with new tubes proved that
these were not at fault.

The trouble was finally located by
pressing down the top of the flat, wire-
wound cathode series and R.F. plate
circuit resistors, shown in Fig. 4.
Broken off wires in the resistor strips
were suspected, but again we were
fooled, replacements definitely proved
these to be free from any defects. The
leads from these resistors were then
traced to their respective terminating
points, one by one, and the soldering
iron was applied and the result noted.

(Continued on page 171)
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SHORT-CUTS

IN RADIO

FIRST PRIZE....... $10.00
SECOND PRIZE .... 5.00
THIRD PRIZE ...... 2.50

Honorable Mention

EXPERIMENTERS: Three cash
prizes will be awarded for the best
“short-cuts’” — time- and money-sav-
ing ideas — submitted by readers of
RADIO-CRAFT; Honorable mention
will be given for all other published
items conceming radio and its allied
fields.

Send us your “kinks’ right away.
Awards will start with the October
issue.

EMERGENCY SOCKET WRENCH

(Fig. 1)
Francis C. Wolven

HOSE who have occasion to fasten

square-head cap screws will find the
tool illustrated a very handy device. All
that is required is a piece of heavy gas
line that has been hammered over the
square tang of a rat-tail file.

VOLTAGE REGULATOR REPAIRS

(Fig. 2)
Earl B, Fox

IT IS occasionally necessary to repair

the voltage regulator that is used in,
for instance, Majestic models 70 and 90
receivers. Therefore, Service Men will
be interested to know that the wire-
wound resistor in some of the Philco
“A-B"” eliminators may be used to re-
wind the burned-out regulators (as
shown).

A HOME-MADE LAPEL MIKE (Fig. 3)
Bill Bartlett

AN EXCELLENT lapel microphone
may be made from a tin box, a
block of wood, a piece of carbon rod sal-

£

Fig. |. A home-made wreach.
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vaged from a defunct dry cell, a piece
of cellophane, and a few miscellaneous
items, as shown.

A dise Y%-in. thick is cut from a car-
bon rod and shaped as shown in the
illustration. Around the top rim of the
cup thus formed, glue a felt or cotton
washer. Fill the cup half-full of silver
filings. Lash a piece of radio crystal,
such as galena or silicon, to a strip of
copper foil by means of very fine copper
wire. Make a cellophane diaphragm to
fit the block of wood (balsa is best).
Force the crystal through a hole in the
diaphragm made by means of 2 short
razor slits at right angles. Glue the cel-
lophane diaphragm to the felt washer
and, wooden rim. Draw taut and hold
in position until the glue has set. A
piece of fine screening may be put over
the finished instrument to protect the
diaphragm. Connect into circuit the
same as a regular carbon microphone.

HANDY SOLDERING IRON (Fig. 4]
Walter F. Kempe

HANDY soldering iron rack may

be made from ordinary -clothes
hooks. Bending over both “wings” of
the hook at the tip end of the soldering
iron will make it more convenient to
continually replace the iron in one
position.

ADJUSTABLE GRID SUPPRESSORS

(Fig. 5)
Francis C. Wolven

N INEXPENSIVE grid suppressor

may be made by bending a piece of
shim brass to fit a short length of
square bus-bar fastened as shown. The
slider may be adjusted by means of a
screwdriver.

Many receivers using fixed grid re-
sistors for oscillation control can be
greatly improved by a reduction in the
resistance value—by this method.

(Continued on page 174)

Fig. 2. Ballast-resistor repairs,
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READERS' DEPARTMENT

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

Mr. Ditly describes this efficient radio test bench.

A TEST BENCH SUPREME

Editor, RADIO-CRAFT:

Some of the readers of RaADIO-CRAFT may be interested
in a description of our radio serviece benech, shown above,
in which we take considerable pride,

The end panels are for future use. The center panel is a
Day-rad instrument rebuilt for modern circuit analysis.
The panel to the right of center contains a condenser leak-
age, flash and capacity tester. The panel to the left of center
contains a Supreme 4 range, calibrated ohmmeter with
selector switch; also, a “condenser substitute” in 15 steps
from 500 mmf. to 8 mf., and a “resistance substitute” in
steps of 100 ohms from 100 ohms to 1 megohm,

The extreme front vertical panel contains A and G termi-
nals on both ends and in the center. The A.C. outlets are
duplicated on either end, as well as the soldering iron
holders, external voltmeter, flash test, chmmeter, and con-
denser and resistor substitute terminals. The soldering
iron outlets are wired so that resistance may be cut in for
low heat,

The center portion contains an outlet’ for the analyzer
cord. A selector switch is provided by which one may obtain
a dirvect continuity reading from any socket terminal to a
selective return. A speaker field substitute will, by proper
eoupling, allow any radio set to be “played” through a mag-
netic speaker. (This reproducer is mounted on a slanting
baffle below the bench.)

All units are mounted with corrvect scales and indicating
lights where necessary. The horizontal shelf contains 14
metal cups for miscellaneous use of serews, washers, knobs,
cte. The novel lighting arrangement will allow the Service
Man to place 1 of 2 lights at his convenience. The portable
equipment consists of an oscillator, 2 analyzers and 2 tube
checkers.

A. V. Dirry,
Groee Electrie Co.,
Colunibus, Ohio.

As has been shown in the series of articles, “Uplifting the
Servicing Profession,” the appearance of the testing depart-
ment of a radie service shop goes a long way toward gather-
ing in refractory radio sets.

HELLO, NEW ZEALAND!

Edifor, RAD10-CRAFT:
I would be very glad to receive copies of RADIO-CRAFT
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from any readers having same to spare. I am in the hos-
pital, having been confined here over 2 years, and anticipate
it will be many months before I will be enabled to leave, so
you will understand how welcome any letters or reading
matter will be. I have not been able to get your informative
and interesting journal for some time. So I trust my appeal
will not be in vain, and wish RADIO-CRAFT luck.

JAMES RaMsay,

282 Dowminion Rd. S. 2,

Auwckland, New Zealand,

"UPLIFTING SERVICING'

Editor, RADIO-CRAFT:

Being a constant reader of your magazine I must compli-
ment you on the article, “Uplifting the Service Profession,”
as I feel this is the weak point in the radio industry. Service
Men today are rated according to the money they make
for their boss instead of the amount of service they really
are capable of.

There is one thing though, mentioned in the article,
that I could never quite see through and that is to equip a
service shop with a lot of expensive instruments. (I am
strictly in favor of substitution methods in testing radio
receivers—and an article I sent to this magazine a few
years ago was published on this point.)

I believe a service shop is in existence to service and re-
pair radio receivers, not to design them, and a competent
man with very few tools can do that thing very nicely,
while an incompetent man with extensive test equipment
cannot get a decent job out of his hands, and I feel that it
is the men more than the equipment that need a push.

As I have been employed by RCA as a tester and trouble
shooter I have been able to personally observe the surpris-
ing amount of work that our department could accomplish
with very little equipment,

Every eonceivable kind of trouble was located in many
different receiver models, with nothing more than a signal
generator, output meter, ohmmeter, continuity tester, and
multiple-range voltmeter. This was all the equipment any
man had in the entire department and I’'m convinced that
this is pretty near enough for the average shop. Although
a calibrated condenser or capacity indicator is a great help
it can be eliminated from the average shop as there is always
a variety of condensers around to take care of troubles
encountered in tuning and filter eircuits.

(Continued on page 178)

Follow this circuit in converting A.C..D.C. Sets for battery operation,
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121 Radio Service Data Sheet

HOWARD EXPLORER MODEL W DELUXE 19 TUBE ALL-WAVE SUPER.

(Uses single-purpose tubes to secure extreme eireuit stability; wavelength range. 13.6 to 2.142 meters; provides for oither Inverted-L or doublet ant ; neop T
Indicator; zero.beat oscillator; variabls Q A.V.C.: tone control; varlable A.V.C. parallel push.pull output 245s.)
Until very recently the general practice has Long-Wave Band
been to utilize the new tubes at their maximum -
capabilities. Consequently, a slicht change in Turn the band indicator to .15-.35, set the

characteristics would greatly affect the opera- dial to .35, and feed 350 ke. into the antenna
tion of the complete receiver., However, this Ppost. Resonate the trimmer (not green coded
10 tube set is designed to utilize its tube ©On the trimmer washer} in the long-wave
complement very conservatively, with the result oscillator can. Align the R.F. and antenna
that great stability has been achieved which, stages. Reset dial to just n_bove .17_nnd res-
after ull, is a major factor in securing satis- onate the green coded oscillator trimmer at
factory reception, especially on the short 175 ke. Recheck the 350 ke. setting.

waves,

Note: it is inadvisable tq attempt to realign Broadcast Band
the sct except as a last Fresort. The recom- It is necessary on the broadcast band only,
mended procedure, only to be used by expert  ghat a meta) plate with holes in line with the
radio Service Men, is as follows: trimmer nuts be used so that the circuits aTe

To nlizn. the LF. (_:ircuiu-l feed the LF. [0t detuned when the regular base plate is
service oscillator test signal into the control- g.rewed back on.

grid of V2. X . Turn the band indicator to broadcast .65 to

When aligning R.F., LF., or oscillator cir- 1.5, get the dial to 1.4, and feed in 1,400 ke.
cuits turn A.V.C, adjustment (slotted shaft) Resonate trimmer 14, R.F. trimmer 7 and the
to extreme left. The LF. trimmers are very gntenna trimmer (knurled knob extending
critical, greatly affect the performance of the fyom top of antenna coil can). Now rotate dial

set, and must be carefully resonated. to .55 and resonate trimmer 10 at 550 ke, Re-
check the setting at 1,400 and bend plates of
A|igning R.F. and Oscillator Circuits variable condenser at 950 and other points

where necessary to secure ke, reading on dial.
Adjust A.V.C. control to extreme left posi-

tion. It is unnecessary to remove the set oscil- Short-Wave Band No. |
lator tube. Align the circuits only in the Lo
sequence yiven. Turn band indicator to 1.6 to 3.5, set dial

To align the set oscillator turn its trimmer to 3.5, and feed in 3.500 ke. service oscillator
all the way out and then select the strongest 5i8nal. Resonate trimmer 13, R.F. trimmer 6
siznal when turning it in; set insensitivity and antenna trimmer 3. Rotate dial to .65
near the center of the dial will resuit if the ©on broadcast band. (The short-wave dial

A 19 tube radio receiver in its home. Alrplane-type i i & calibration may be inaccurate at this point
diais are used; only the tuning disl sector of the band A osc:llnmr‘ siznal is used. and the .55 figure correaponds to 1.5 on short-
in use is Hluminated, as the band switch s turned. Bend the variable condenser plates for kc. oo pand No. 1.) Feed in 1,600 ke and

dial alignment only in the broadcast band.
Before adjusting any band, make certain that
LI OR I the pointer of the station indicator is set on
the last black line when the dial is turned Short-Wave Band No.
Schomatle cireuit of the A.F. 1in d power all the way to the lel‘t. on the bron_dcn.st band Turn band indicator to 3.5 to 9, set dial
”c:":‘h.:.,:.r?h":.n 9 tubes |:m,°hi‘°:.d‘,:n ;’"“ just zbove .55 (Maximum capacity of the to about 8.9 (due to off-calibration this cor-

resonate trimmer 9. Recheck at 3,500 ke.

instrument. A ‘‘theatre”.type dynamic variable condenser). responds to 8.5}, and feed in 8,500 kc. Res-
speaker I8 used. onate trimmer 12, R.F. trimmer 6 and an-
2T o T W00V 250V, 340V - e L o ALL VOLTAGE READINGS TAKEN FROM VARIOUS POINTS TO GROU) A
VOLTAGES ARE s“‘,w" oy o WiITH 1,000 OHMS-PER-VOLT METER AND WITH LINE VOLTAGE AT nsv c.
IN PARENTHESES. @ @ @ .
i SN0, 36 B TR b3 PUSH- BULL
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DOUBLET ANTENNAS—A.V.C.

(276) John L. Davis, Everett, Mass.

(Q-1) I understand that one of the copies of
RADI0O-CRAFT contains construction details for
a doublct short-wave antenna. Please advise in
which issue this information appeared.

(A.1) There has been some information pubs
lished recently in RADIO-CRAFT concerning shorte
wave antennas. However, extensive daty has
appeared in numerous issues of SHOAT WAVE
Crarr. This magazine is published by Popular
ook Corp., 99 Hudson Street, New York City.
The July and August. 1934 issues of Rani-
CrarT contain the 2-part article. "Important
Fucts about the New All-Wave Antenna Sy.-
tems.” in which doublet antennas are illustrated
and described.

(Q.2) In the June, 1934 issue of RaDIO-CRaAFT,
page 715 was illustrated u unit for adding
A.V.C. to any set. Is a circuit of this instru-
ment available?

(A.2) The schematic circuit of the A.V.C.
unit is shown in Fig. Q.276.

The R.F. component of the detector plate
voltage is passed through a small copper-oxide
rectifier instead of the usual detector bypass
condenser. and the I.C. voltuge thus obtained
is utilized to bias the preceding variable-mu R.F.
tubes.

Although numerous circuit arrangements are
possible the connection shown is of special in-
terest as it indicates the circuit used in a prac-
tical delayed A.V.C. system: the delay voltage
is obtained from the bias voltage of one of the
following tubes, as shown.

ERRATIC YOLUME—
FIXED-FREQUENCY OSCILLATOR

(277) Mr. Fred Wm. Lenz, Fayette City, Pa.

(Q.1) [ have a radio set which has the tene
dency to very suddenly and greatly increase in
volume when no une is near the set. Reproduc-
tion is not undistorted even though the volume
seems to go on full-blast, and if left alone the
volume will decrease just as it increased with
no one near the control. Information as ty the
adjustment will be very much appreciated.

(A.1) The trouble represented sounds very

much like that experienced when an adjacent
conductor of large dimensions is altered in its
voltage with respect to ground.
- This effect may be produced by connecting
appliances or electric ligcht bulbs across a eircuit
adjacent to the radio set or its autenna system.
thus producing  resonance, or anti-resonance
effects. Also, if the load thus put on the line
is quite great and the line regulation is poor,
the result is qguite likely to be & considerable
reduction in the power line voltage available
at the radio set. A "thermionic™ tube, in which
one of the elements develops an open circuit due
ty expansion caused by heat, will produce the
same effect,

Thus, the effect may be due to intermittent
absorption, reflection, or radiation of the pro-
gram to which the radio set i+ tuned. Again. it
may be due to signal pick-up by the power line
being intermittently fed into the radio set and
thus causing an increase or decrease of the
signal being heard. depending upon whether the
power line signal is in or out of phuse with
that being piecked up by the reszular antenna.

The solution in the former case is to relocate
the antenna; in the latter. use a line filter con-
sisting of two 1 mf. condensers connected in
series ; the center-tap is grounded. Connect one
of the remaining condenser leads to one side of
the power line. and the other condenser lead to
the second power line conductor.

If the trouble is due to poor line regulation.
a line resistor of the ballast type may be of some
assistance.

It is not likely that the set i3 at fault. How.
ever, it may be advisable to check the plate
current of each tube. bhefore aml during the
effect mentioned. Also cherk the volume control
(slider contact and resistance element) since,

RADIO-CRAFT

SPECIAL NOTICE

Those questions which are found ¢to
represent the greatest general interest will
be published here, to the extent that space
permits. (At Jeast 5 weeks must elapse
between the receipt of a question and the
appearance of its answer here.) Mark such
inquiries, “For Publication."

Replies, magazines, etc., cannot he sent
C.0.D. Back issues of RADIO-CRAFT prior
to December, 1932, are available at 50c¢ per
copy ; except the following issues: 7/29, 2,

, 4, 6, 7, 9 and 11/°30; 5, 8 and 9/°31; and
10/°32, which are out of print. Succeeding
issues are still available at the regular price
of 25¢ per copy.

Inquiries to be answered by mail MUST

accompanied by 25¢ istamps) for each
separate question; answers are subject to
subsequent publication if considered of
exceptional interest.

Furnish sufficient information (in refer-
ence to maRazine articles, be sure to men-
tion issue, pape, title, author and figure
numbers), and draw a careful diagram
{on separate paper) when needed to ex-
plain your meaning: use only one side of
the paper. List each question. Be SURE
to sign your name AND address.

Enclose only 1 STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers; or. in connection with
correspondence concerning corrections to
articles, ay this information is gratis.

Individual designs can be furnished at
an additional service charge. The fee may
be secured hy addressing the inquiry to the
SPECIAL SERVICE department. and fur-
nishing COMPLETE specifications of de-

sired information and available data.

in the majority of cases of fading, this unit
has been fouml to be the offender.

(Q.2) Please publish a diagram of a simple
oscillator, using an ordinary type 27 tube.
which will furnish a steady. fixed R.F. output.

(A.2) A suitable schematic circuit is shown
as Fig. Q.277. The cendenser shown in shunt
to the tuned plate coil may he of the adjustable
type. The unit may be adjusted for a given
R.F. output and left at the desired setting. A
standard 3 circuit tuner may be used provided
the assembly is totally shielded: or. an ordinary
R.F. coil unit may he used. around which has
heen wound a pick-up coil having about 5 turns

“"NON-POLARIZED" ELECTROLYTIC
CONDENSERS

t27%) Mr. M. Kowaloff, Philadelphia, Pa.

(Q.) Please explain why it makes no difference
whether one side or the other of an electrolytic
candenser is connected to the positive side of
a power line. provided the electrolytic con-
denser is of non-polarized type. Although elec.
trolytic condensers iire discussed at considerahle
length in the article, “All About Electrolytic
Condensers,” which appeared in the September,
1930 issue of RADIO-CRAFT, there is no detailed
information on the more modern *“‘non-polarized”
design.

(A.) The non-polarized type of electrolytic
condenser is connected across. for instance, a
D.C. power line as shown in Fig. Q.278. The
receiver will operate with the correct polarity
only, but the important point about this circuit
ix that no harm will be done when the line plug
is inserted in the reverse position. Ordinary
“polarized” condensers would burn out wunder
the same conditions.

Dry electrolytic condensers are normally of
the “‘polarized™ type. These condensers consist
of 2 aluminum foils, one of which is coated with
a film of aluminum ozide *formed" electro-
lytically on the foil surface. This formed electrode
must be connected to the positive side of the cir-
cuit for the condenser to function properly. if
the polarity is reversed. which results in the
unformed electrode being connected to the posi-
tive side of the circuit. the leakage current
through the condenser ill assume extremely
large values and damage will be done either to
the condenser or to the equipment used in the
condenser circuit.

In the ordinary radio receiver. this condition
of reversed polarity cannot arise because the
polarity of the voltage applied to the condenser
is determined by the rectifier tuhe. Once the

{Continued on page 167)
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The Big Feature of the

1935 Official Radio Service Manual

FREE! Write for our in-

teresting 8-page booklet, in two colors,
which tells the entire story about the
NEW 1935 OFFICIAL RADIO SERVICE
MANUAL. It’s FREE. Simply fill in the
coupon below—paste on a one-cent post
card, and mail to the publishers.

MAIL COUPON FOR DETAILS

o v g g B U BN RN BN U RN U G RN BN RN RN G RGN R RN G e e

§ GERNSBACK PUHLICATIONS, Inc., Dept. B :
: 99 Hudson St., New York. N, Y, H
§ Gentlemen: Please send me without delay. a copy g
g of the 5-page brochure, in two colors, giving com- g
§ Dplete details about the NEW 1935 OFFICIAL 3
g RADIO SERVICE MANUAL, and special money- g
s caving offer. 5
] [}
s Name RAB B AOaRAsa0d000000000006000000 A |
§ ]
B Address ............ 0500000 A00AAE .
[ ] ]
: City sreecvariamannans State ... :

o L L L L E L L LT

NO other radio book in history is comparable to the
1935 Official Radio Service Manual. In contents, in style
of printing, in grade of paper, in illustrations, there

has never been published such a comprehensive volume.

The 1935 Manual will be voted as the most authentic and
elaborate service guide ever used in the radio industry.

Service Men who use this new 1935 Manual will be astound-
ed by finding in it such a wealth of profitable service infor-
mation which has never been previously made available.

- A

" OFFICIAL:

ADIO_SERVICE

DON'T FAIL TO SEND FOR THE 8-PAGE BROCHURE WHICH TELLS ABOUT THE NEW MANUAL
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Radio Service Data Sheet

122

HOWARD EXPLORER MODEL W |9 TUBE ALL-WAVE SUPER. (Concluded)

tenna trimmer 2. Rotate dial to 3.5 and res-
onate trimmer 8 at 3,500 kc. Recheck at BR.5
(8.9).

Short-Wave Band No. 3

Turn band indicator to 9 to 21, set dial to
20, and feed in 20,000 kec. Resonate oscillator
trimmer 11, R.F. trimmer 4 and antenna trim-
mer 1. The alignment at 9 is obtained by use
of the fixed d rs which should not re-
quire chenge. To insure band sensitivity in
the region of major foreign program reception,
turn the dial to 12 and resonate antenna coil
trimmer 1 at 12,000 ke,

Note that since all adjustments are made
with the A.V.C. inactive, extreme care must
be used to attenuate the input signal low
enough so that there will be no overloading of
tube amplifiers while making adjustments.

After these high-frequency adjustments have
been made, the service oscillator setting should
be advanced 930 kc. and the output signal
strength considerably increased; non-reception
of the image signal indicates incorrect set
oscillator adjustment. For example: a service
oscillator signal of 20,930 ke¢. should be per-
ceptible at 20 un the dial after alignment to
20,000 kc.

Beat Oscillator Adjustments

Turn the main dial to receive a service osecil-
Iator signal of 4,%00 kc., and make sure that
the band on the “beat oscillator” (Frequency
Meter V17) falls on 1.5 when the 2 gang con-
denser is at full capacity.

Turn Osc, Sw. to the right ('*Mod.”), and
frequency dial to 4, Resonate the trimmer on
the 2 gang condenser to main dial setting.
Turn band indicator awitch to short-wave
band No. 1 (1.5 to 3.5), set main dial to
where 1,500 ke, comes in, turn frequency dial
to 1.5, and then resonate trimmer 15.

VOLTAGES ARE SHOWN
F ¥ PARENTHESES

IF
‘?S_Sp

(w0}

ALL VOLTAGE MEASUREMENTS TA N
TO GHD. LINE VOLTAGE = |I§Y, SIT“
TUNED OFF = STATION

AV.C. Adjustment

Connect one side of a high-resistance volt-
meter to A.V.C. potentiometer terminal which
connects to the "high” side of the 0.2-meyg. re-
sistor and to the 0.1-mf. fixed condenser, and
the other (positive) to chassis ground.

Adjust the receiver for reception of a signal
intensity of 3,000 to 4,000 micro-volts, and
vary for maximum voltmeter reading, in a
given locality, the adjustment in the top, next
to the neon adiustment, of the coil can bl

of the neon light, the Q.A.V.C. system will
be correctly adjusted.

Note that the neon light system is not in-
tended to work on the short-wave stations.
However, it will usually indicate resonance to
more powerful signals.

Resistor X is an oscillator suppressor in

short-wave band No. 3. Its value is determined

by individual requirements,

in the upper right-hand corner (facing rear
of tuner).

In certain localities close to a broadcast
station it may be necessary to readjust the
A.V.C. (slotted shaft) control. Exactly res-
onate the receiver., Then, if the station’s sig-
nals sound “fringy” or rough, turn the control
to the right only sufficiently far to correct this
condition.

Neon Tuning Indicator and Q.AV.C.

Facing the back of the tuner chassis. ex-
tending through one of the tall shielded as-
semblies in the upper right-hand corner, will
be found a small, black knurled knob used to
adjust the neon resonance indicator. It is
advantageous to be able to set this adjustment
if excessive fading is experienced due to
locality. Adjust the receiver dial to a powerful
station during the time of day in which it is
received strongest. Then turn the neon adjust-
ment until the light just fills the gpening in
arrow dial. Readjust the tuning dial of the
receiver; should the light become more bril-
liant, leave the dial at the point of highest
brilliancy and again readjust the neon indicator
until it just fills the arrow apening. (This ad-
justment need be made only when the set is
installed.)

Since the inter-station noise suppression sys-
tem or QA.V.C. is a proportional function

Locations of trimmer condensers in the new I3 tube
all-wave superhoterodyns. This (llustration furnishes
the necessary information to complete
the data in the text.

[l L mam m

Schematic circuit of the tuner ohassls. There are 10
tubies in this unit. The 2-gang condenser mentioned
in the text Is located at the right of oscillator V7.

I SWITCHES 3A,BanDC ARE GANGED

| ® wiToe swiTCH ONW

LFe4g5xC
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INTERNATIONAL
RADIO REVIEW

(Continucd from page 147)

DEMOUNTABLE TUBES

IN A recent issue of Toute LA RaDlo some in-
teresting facts concerning transmitting tubes
were presented. These tubes which cost a great
denl more than the small types used for receiv-
ing are generally repaired when the filament
burns out or when some other defect bresents
itself since these repairs are economically prac-
tical although they require the use of a skilled
technician and glass blower,

Professor F. Holweck a French scientist has
been working for some time on the design of
such tubes the “repairing” of which is easily
facilitated due to their special construction.
Several of these tube types are shown in Fig. D.
As you will note, they are composed of individual
units of metal and quartz glass upon which the
various tube elements are mounted. These parts
fit together very tightly so that there is no
possibility of an air leak, and each tube is
equipped with a molecular type of vacuum pump
s0 that it may be ‘“hardened” from time to time
during its service life. Repairs with thesze new
tubes are much more simple and no difficult
€lass blowing is required to reassemble them.

THE "MUSHROOM" HORN

HE Telefunken Co., a well known German

electrical and radio manufacturing concern. has
just developed a new type of sound reproducer
which is receiving a good dea! of publicity in
European magazines,

This new speaker which at first scems to have
some interesting features proves a disappoint-
ment on further analysis, when it is discovered
that the same action can be achieved in a much
more simple manner.

The “mushroom'’ speaker, as this new unit
is called, uses a moving coil driver movement
and directs its sound Ubpwards by means of an
exponential horn, mounted within another horn
of the exponential type which reflects the sound
downward and sprays it in all directions. This
can be readily seen in the photo, Fig. E, which
appeared recently in WIRELESS WORLD magazine.
The space between the projecting horn and the
reflecting bowl (horn) is alse exponential in
eurvature 50 that no distortion of the wave form
occurs. The advantage of this speaker over com-
mon methods is in the equal distribution of
sound in all directions, the absence of echo
effects. and economy.

1t will be easily understood, though, that a
similar spray action can be duplicated by the
simple expedient of mounting a single expo-
hential horn with the “bell” facing downward
so that the sound is projected toward the ground
and then sprayed out in all directions from a
point directly below it.

A VISUAL TUNING INDICATOR

HE development of automatic volume control

and sharply tuned superhetemdyne receivers
have brought into the “lime light" a number of
devices for indicating true resonance. The device
shown in Figs. 2 and F is an English version
of & tuning indicator recently described in
AMATEUR WIKELESS magazine. While working
on an entirely different principle from the neon
light column indicator, it supplies tuning indi-
cation in very much the same manner as the
neon light beam indicator.

The detail drawing, Fig. 2, shows the con-
struction of the device which is connected in
series with the plate supply lead for the inter-
mediate frequency amplifier. An oil filled tube
containing two triangular metal segments is
supported in a strong magnetic field, the in-
tensity of magnetism being controlled by the
current flowing through the sclenoid. One of
the triangular sepments floata in the cylindrical
tube, and the position of this ‘*shutter’ controls
the length of the triangular opening between
the two opaque segments,

Thus, when a station is tuned in, and the
plate current of the LF. amplifier chanwes, the
electro-magnet pulls the opanue triangular reg-
ments around. thus reducing the opening he-
tween them and making the triangle of light
shorter.

RADIO-CRAFT for
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WITH A NEW TUBE C

The new Weston Model
682 Tube Checker,
priced sensationally
low for a quality in-
strument, is a combination servicer
and merchandiscr. Attractively fin-
ished in colors and with a scale

with a “good tube” area, it makes an

appealing and convincing counter

St

. Attractively finished in
two tones of fawn with
silver edging.

=

Instrument can be used
as counter merchandiser
or portable checker.

-‘»

Counter type case at “easy
reading” angle.

4. Single arc scale shows
good tubes as “good.”

5. Tests tubes commercially
used today. Spare sockets
for future tubes.

6. Line voltage control.

Short check for 4, 5, 6

and 7 prong tubes.

»

Tests cathode leakage by
operating switch.

9. Individual tests on all
plates of rectifier tubes.

10. “On” and “off” switch.

11. Simple to operate—only
one setting of indicator
necessary.

WITH EETHEE
COUNTER OR
PORTABLE CASE

CHECKER

merchandiser when
mounted in the coun-
ter type case. For field
servicing, the instru-
ment can be slipped into a leather-
ette carrying case. Other features
make Model 682 the outstanding
value in tube checkers today. Here

are some of them:

Panel view of Tube Checker
Be surc to see this low-priced Model 682 at your jobber’s today, or write

for information . . . Weston Electrical Instrument Corporatien, 599 Fre-

linghuysen Avenue, Newark, N. J.

WE STON

N
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Colonels
and Judy OGrady-

may or may not be
“daughters under the skin™

—butit's a sure het that - 2
their auto radios function o
g &
equally well . . . . that is O
IF they are equipped with o "

Centralab Suppressors.
For Centralab suppressors
work mighty well against
the asthmatic wheezings of =
a decrepit collegiate car of J
early vintage — and they
do a real job fltering out
the umpty-umph horse-
power impulses of a

F
cylinder (@l Radia Serorce Man
should bea mamber of the
1 Serwecr '“f-_

sixteen
Rolls-nice. i of sty
CENTRAL
RADIO
LABORATORIES

Milwaukee, Wis.

CEMTRAL RADIO LASORATORIES
MOTOR RADIO NOISE SUPPRESSORS

A Radically new
Tube Tester!

Mode

This instrument tests all present day tubes AND due to
use of rotary swittch and variable SHUNT allows the
addition of new tubes without removing from ease.

It tests the 2nd plate of all tubes,

DIRECY reading on shaded dial.

Allows diede and triode tests to be made separately.

34" D°Arsonval meter, 2% accuracy,

NEON [leakage and short test AUTOMATIC and tast for
short or leakage covers all elements,

Aceurate line voltage regulation allows uniform readings,
Plate and filament both controlled.

AND grovisions are made so that condensers .00025 to
3 M.F. can be tested for [eakage-short-good. Likewise,
resistance can be measured thouwgh meter seale is not
calibrated for this purpose. Vacuum tube voltmeter
principle is used for this test.

Portable. Top cover not shown in illustration above.

Verichrome jettered bakelite panel.

Dealers and Servicemen, L $23'_7_§

Quartered gak case, net
10 days trial—monsey refunded if not satisfactory.

L & L ELECTRIC COMPANY
336 MADISON AVE. "0 '*  MEMPHIS, TENN.

22
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AUTO ANTENNA
COUPLING SYSTEMS

{Continued from page 157)

the chassis. Striking would produce loud clicks
in the speaker.

It i3 commen practice for us to filter the
dome light circuit, i

where a roof antenna is
employed. Very few of us realize that the tail-
light should be similarly filtered when an under-
car antenna is employed. It goes a long way
toward solving the old ignition noise trouble.

I While the running-boarl type of under-car
aerial has found a certain amount of popularity.
it suffers by comparison with either of the
other types, both from the standpoint of pick-
up and mechanical frailty as well as its sus-
ceptibility to injury from c¢untact with road
| obstructions or curbstones,

|

Antenna Coupling Systems

In general, there are 4 distinct methods of
coupling the ayto antenna tu the receiver. This
is true regardl of the type of aerial employed.
For the sake of comparison. let us see what
happens with each type. when used in conjunc-
tion with the best type of auto antennu, namely:
a roof aerial in a sedan.

(a) The use of ordinary, heavy wire, with
good insulation but no shielding, is a common
system in the older types of cars and some of
the new ones. In this cuse. the lead-in is actually
a part of the aerial and provides additional
piek-up. However. it usually passes in the
vicinity of the electric light or ignition wiring.
with the result that the elimination of inter-
ference is somewhat dithcult. As far as si#nal
pick-up is concerned, this system may well be
used as a basis of comparison with the others.

(b) In order to simplify installation and
| reduce ignition interference, it has become com-
| mon practice to replace the ordinary wire with

a shielded conductor. The latest instruction books
fur Service Men, such as the excellent compila-
tion of auto-radiv service notes which has been
made availuble, without charge., by Syivania
(and obtainable, alsu, by writing this magazine
for a copy) recommend that the outside shield
of this conductor be grounded.

Grounding this shield results in an average
loss of 4 decibels, over the entire range of the
receiver. With a sensitive receiver, this loss is
not jmportant. With an insensitive recciver it
makes suitable reception over long distances a
practical impossibility. [t is a rather unhappy
compromise.

(¢) In order to offset the losses (ser Fig. 2)
which system (b) is bound to introduce, aute-
radio receiver manufacturers and the more

rr.x-ogrer)s.ive Service Men have berun replacing
the ordinary shielded wire with a rather thick
cable, in which the center wire is separated
from the outside shield by a vcotten or fibre
filler. The purpose uf thisz type of wire is to off-
set the capucity in the wire: this goes a long

way toward overcoming the losses introduced
by the (b) method. It emust be borne in mind
that system (¢) can never equal system (a).

because it is practically impussible to eliminate
all the losses which the shielding introduces and.
so far as actual pick-up is concerned, the heavy
wire does not become an actual part of the
antenna—the pick-up is limited to the roof
aerial itself. Of the 3 systems, however, it will
be found that the average of many cars and
many receivers will prove system (c) the best
of the 3.

Fig. 2. Graphic representation of ecomparative

(d) An entirely new system, having all the
noise-reducing properties of (b) and (c). as
well as showing a marked inerease in signal
strength over all 3 systems thus far considered,
is made possible by the use of a shielded trans-
mission line and a pair of impedance-matching
transformers. By matching the impedunce of
the antenna against the shielded lead, at the
antenna, and then matching the shielded lead
to the imput impedance of the particular re-
ceiver in use. produces surprising results. It is
worth noting that the better the antenna the
more pronounced this improvement will be.

Reference to the accompanying graph, Fig. 2,
will illustrate the performance of systems a, b,
¢ and d, under the same conditions. System (a)
is indicated by the O reference level. System
(b) is shown as being 4 dbs, lower in pick-up,
throughout the entire range and system (¢) is
shown as !-db. below system (a),

It will be observel! thaut system (d) shows an
average gain of 4 dbs. above system (a); 414
above system (¢). and 7+ over system (b).

The graph has been made from actual measure-
ments of systems a, b and d. while system (c¢)
iz a computation. As explained above, it would
be a practical impossibility for system (¢) to
be as good as system (a), as far as sensitivity
is concerncd,

As system (d) is very easy to install and
may be had at a very reasonable price, it may
be employed to simplify installations as well as
greatly reducing the interference elimination
problem, regardless of the type of antenna em-
ployed.

Recommended Auto Radio Antennas

First and lest—a guud roof aerial counled
with a hi-gain, impedance-matching transmis-
sion line to the receiver.

Second—a choice between a good roof aerial
and system (a) or (¢) or an under-car aerial
of the triangular type used with system ().

Third—a running-board aerial with system
(a). 8ysterm (d) will not work well with a
running-board aerial.

Important. The devices., now on the market,
for use in applying system (d), comprise an
antenna transformer, 10 ft. of R.F. transmis-
sion line of the shielded type, and a receiver
transformer, It is important to note that some
receivers, such as the new Motorola, have a
lew-impedance input circuit. which is nearly a
match for the shielded lead. In this cuse. the
receiver transfurmer i3 not used. The antenna
transformer is always used and it is left to
the discretion of the Service Man to ground the
shielded cable or nut. The best results, deter-
mined by experiment. indicate the answer.

A NEW REMOTE
CONTROL UNIT

{Continued from page 156)

attached to the receiver may be turned to tune
in a station or to change the volume level.

The comparatively low price of this unit and
the simplicity with which it is attached make it
attractive for use with table sets and midgets a4
well as with large consoles,

system effiei
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INFORMATION BUREAU

(Continued from page 162)

condenser is connected into the circuit properly.
at the factory, there is no danger of reversal
during use.

In the case of a D.C. receiver not using a
rectifier tube, this automatic Protection does
not exist. If the line plug is reversed when
inserted in the power line socket, the polarity
of the voltage applied to the condenser can be
jn the wrong direction for proper operation.

In order to meet this condition the non-polar-
ized type of condenser was devised. Both alu-
minum foils comprising the electrodes of this
condenser are formed. Either electrode may
then be connected to the positive side of the cir-
cuit, as shown in Fig. Q.278, without high
values of leakage current resulting.

This type of construction is not used univer-
sally because it i3 necessary to use twice the
foil arca on each electrode in order to secure
the same capacity as with the polarized type.
This follows because each foil acts as a con-
denser and both are in series resulting in an
effective capacity of half that of each indi-
vidual condenser,

The cost of a non-polarized condenser of a
given rating is, therefore, practically the same
as that of a polarized condenser of half the
cupacity and the same voltage rating.

Since non-polarized condensers may be used
independently of circuit polarity. they may be
used on A.C. At the present state of the elec-
trolytic condenser art, these condensers have
proved practical only for intermittent use at 110
or 220 V. AC.

As an illustration of such application, non-
polarized condensers are being used quite gen-
erally in connection with A.C. motors for atart-
ing purposes,

Bolar Mfg. Corp.

WATTS DISSIPATION

(279) Mr. Ira Asheroft, Claremont, N. H,

(Q.) How is the figure for “watts dissipation™
determined. and how does it compare with the
watts rating of n resistor?

(A.) Many people have only a very vague
conception concerning the relation between the
owatts dissipated” by a resistance unit a&nd
the temperature attained by the unit. One of
the first laws of physics tells us that no energy
can be lost—it must be used up or dissipated
either in its original or some other form. In
the case of a resistor, the electrical energy lost
in the unit must be turned into heat and dissi-
pated.

Figure Q.279 shows n resistor operating at full
Joad, that is, its full "watts rating,” The ther-
mometer shows that the temperature at the
center (the hottest point) is about 520 degrees F.
and that at the ends is about 260 degrees F.
These temperatures are based upon the unit
being in open air at a room temperature of 70
degrees F

1t is ohvious that if this resistor were to be
enclosed the temperature would quickly build up
to a much higher point. Therefore, the watts
dissipated by the unit must be reduced when the
resistor is enclosed; usually it should not be
made to dissipate more than one-half of the
rated watts when the circulation of the sur-
rounding air is at all restricted. It should also
be kept in mind that a resistor which is dissi-
pating heat should not he placed in close prox-
imity to any piece of apparatus which might
be affected by the heat.

When  selecting  resistors GREAT CARE
SHOULD BE TAKEN TO GET UNITS WHICH
ARE LARGE ENOUGH FOR THE APPLICA-
TION ON WHICH THEY ARE TO BE USED
and also to get high quality units which will
stand not only the heat generated but also the
alternate heating and cooling to which the
unit may be subjected in service.

(Obmite News)

SUPER-AUDIBLE SOUND

(280) Mr, Ernst Smith, Lowell. Mich.
(Q.) The following is a quotation from a
newspaper item in which it was stated that

RADIO-CRAFT for
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“X” generally stands for the un-
Eknown . . . for something that is
present, but unseen. You can
compare it to the hidden character that makes one paint last
longer than another, one suit of clothes give better service
than another, one kind of marble stand up better than another
which leoks the same.

Tt is the “X” quality in Raytheon 4-pillar Tubes that makes
them the chosen tube for polar expeditions, for the nation’s
largest air transportation companies, for police departments
throughout the land, for automobile radios and for millions
of private sel-owners.

You can attribute the longer and better service of Ray-
theons, of course, to the 4-pillar principle. But it goes even
deeper than that. It goes down to the “X” quality. And the
nearest you can come to explaining that is by calling it the
integrity of their manufacture.

For Raytheons are manufactured by craftsmen steeped
in the watchmaker’s tradition. That’s why all their elements
are precisely aligned . . . and kept precisely aligned by the
patented 4-pillar support-principle.

And that’s why Raytheon 4-pillar Tubes can be used with
confidence and utmost satisfaction in almost any circuit, and
why you can recommend them without reservation. Your
word is protected — by the *X** quality!

RAYTHEON PRODUCTION CORPORATION

30 E. 42nd St., New York City

445 Lake Shore Drive
Chicago, IHlinois

RAYTHEO

4-PILLAR RADIO TUBES

55 Chapel St., Newton, Mass.
555 Howard St,

San Francisco




winyHEAD QUARTERS fo*%
PUBLIC ADDRESS AMPLIFIERS
¥ DIRECT from MANUACTURER~* SAVE BIG MONEY "
UNIVERSAL PORTABLE 6-VOLT P.A. SYSTEM

(May be operated from 110 Volts A.C. as well?)

Produces 13 Watts of
Undistorted Audio Qutput!

Features a sell-contained Unlversal Input Control
Panel (for mixing and ading ail input signals)
117 Dynamle Speaker (sebarately remuvable from
the amDlfer) as well as comvenient facilitles
for storing a mlerophone. nictophong stand, ex
tenston cables  ete, Ing
zld&ul flor & double bution micraphone ¢100 or 200
ution
6,000-3, oF €7 obhmut as well as for & radio
tuner, crystal microphoac or ctystal phono plekup, Ex
tremely simple to operate. Eeslly instalind snywhere.
Write for our almost unbelievable
low price on this equipment |

FREE 100-PAGE RADIO AND

AMPLIFIER CATALOG.
Completely deseribes our new line of 1935 Am-
plifiers (52 models!) as well pas All-Wave and
Short- Wave Receivers and Converters. inter.Office
Call  Systems. Test Eaquipment, Replacement
Parts. Kits, Tubes, and Accessories —all af un.
beotable nes prices. Send for your Copy!

Inpur connections are
ohm: per
» PickuD of ling (of the following impedances:

OFFIGIAL

AMPLIFIER MANUAL

AND SDUND SYSTEM TREATISE
Contains 64 Pages
8% x 10%", Over
150 Diagrams,
Charts and Hius-

Devoted Exclusively to the Problems In.
volved iIn Purchasin?. Desighing, Measur-
Ing, Testing, Installing, Operating, Trouble
Shooting, Maintaining, and Money Making
Possibilities of Pubrlt Address  Systems.
A vital necessity to everyone connected in
any way with Seund Systems—Public Ad-
dresy Work—-or Ampliffers—and Associated
Equidment! Complete and Authoritative!

&
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CORP.

Professor Larsen of Oslo, Norway, had devised
a special microphone that would make insect
noises audible to the human ear by amplification
through a loudspeaker: *Insects ‘converse’ in
notes so high that the human ear cannot hear
them—but the super-sensitive electronic tube
can do 80 and amplify them to audibility.”

I would like very much to know how this is
accomplished.

(A.}) We are advised by Rolf Schnell-Larsen,
who i3 not a professor but a technical student,
a3 follows:

“As to my own apparatus I must advise you
that you are misinformed. The experiments do
not aim at detecting and reprodueing the super-
audible frequencies of insects, but on the other
hand to examine their flight.

“To be sure 1 did make some experiments
with a microphone and accompanying amplifier
equipment, and found some sounds amongst
the insects that are not audible in general, but
they were not of any super-audible frequencies.

“"The exploration of the flight of jinsects for
instance is performed by finding their flying.
rate-of speed per second, their number of wing-
beats per second, and the dependence of these
numbers on each other; as well as their de.
pendence of the flying direction the insects have
in eonnection with the horizontal plane. We can,
by repeating the experiments and varying the
temperature of the surroundinis or their eolor,
and by studying the variation these produce on
the flight, come to a conclusion about the reaction
of the insect to warmth and color.”

POWER PUNCHER

(281) Mr. N. Byron Apple. Columbus, O.

(Q.) In the June 1934 issue of RADIO-CRAFT, in
the International Radic Review department,
was described a “*power puncher,” a device for
economizing on “'B” battery consumption. Is
there any possibility that the circuit of this
instrument is available?

1468

(A.} The schematic cirecuit of the power
puncher is shown in Fig. Q.280. It will be geen
that part of the A.F. output from the power
stage is rectified and a portion on the D.C.
voltage so obtsined is applicd in series with the
fixed bias to the output tube.

Essentially the outhut tube is over-biased, thus
reducing the plate current, and since the addi-
tional bias obtained from the economizer unit
oppuses the fixed bias, this reduces the bias
voltage when a signal is applied, resulting in
an increase of the plate current of output tube
V. Thus, the output tube functions as a class
B amplifier.

{Continued on page 1%1)

o
ALL-WAVE A.C.-D.C. SET

(Continucd from page 157)

A total of 7 coils is employed to ecover the
various bands ranging from 15 to 3.000 meters.
Each coil is fully marked and easily identified
for its respective coverage. The couils are of the
5 prong construction type, and are labeled =as
follows :

Plug-in eoil is shown at {eft.

Rear view,

RADIO-CRAFT

Coil Wavelength
Letter in meters
A 13 to 26
B 25 to 55
C 52 to 110
D 94 to 270
E 200 to 545
F 500 to 1,500
G ...... eeeess 1,000 to 3,000

A total of 4 tubes is employed in this receiver,
but 5 tube efficiency is obtained because of the
‘composite” functions of the 6F7 tube, which
performs as a combined R.F. (pentode section)
and first A.F. (triode section) tube, This is
followed by a 77 which serves as the detector,
and a 43 which iz the power audio stage, A
2525 tube is employed as a half-wave rectifier
(on A.C.) but the receiver will operate on cither
119 V. AC. or D.C. A dynamic speaker, con-
strueted as an integral purt of the receiver
chassis, insures good quality repreduction.

®
HOW TO MAKE A
GRID DIP OSCILLATOR

(Continued from page 154)

ogcillator to a marked degree.

The transformer of a discarded trickle-charger
was pressed into service, with pleasing results.
In Fig. 3 we see how this was accomplished.
The 25 V, or 30 V. (no load) delivered by ths
secondary was admirably suited for the filament
and plate requirements of the tube. It was also
found possible to light a pilot lamp from the
same supply., This is a worthwhile addition to
the circuit, since it provides a means of visibly
indicating when the instrument i3 "on.” Another
advantage of using a transformer, which might
be mentioned here, is that it makes possible the
grounding of one side of the filiment, without
danger of short-circuiting the A.C. line.

As previously stated, the entire oscillator is
mounted in a metal box. In addition to this, in
order to avoid body capacity effects, it is ade
visable to insulate the condenser shaft from
the dial with an insulating coupling. The dis-
tance between the condenser and the panel should
be about 2 ins. The photographs show the
placement of the remaining components,

The 50 mmf. coupling condensers, C1 and C2,
may be either midget variables, or of the trime-
mer condenser type. Two coupling condensers
are used, rather than one, in order to provide
loose coupling between oscillator and set at the
high frequencies. and tight coupling at the low
frequencies, without the necessity of continual
readjustment of the condensers. The shorting
switch shorts out one of the condensers when
close coupling is desired. and throws it back
into the circuit for loose coupling.

The coupling is adjusted so that the milliam-
meter needle drops gradually to a minimum
value. and comes up again just as gradually, in
accordance with the movement of the dial, when
the apparatus is connected to the tuned circuit
under test. If the needle shows a tendency to
snap back suddenly, after dropping to a mine
imum value, it is an indication that the coupling
i3 too tirht. This is readily corrected by adjuste
ing the coupling condensers,

In order to halance the R.F. system of a radio
set with the grid.dip meter, the jnstrument is
plugged into the A.C. line. and the “Ground” and
“Grid” terminals are connected. respectively, to
the ground post of the set. and the control-grid
of the first R.F. tube. Be sure the set is not
plugged into the line, and that the volume control
is on full

Now set the oscillator dial at about 20 deg..
and adjust the tuning dial on the set until the
milliammeter needle dips to the minimum posi-
tion. Without disturbing this adjustment, move
the grid clip to the control-grid of the next R.F.
tube. Now set the trimmer condenser of this
circuit until the needle again dips to a minimum,
Repeat this procedure for the remaining R.F,
stages. Now check the set at one or two other
roints along the dial. say, at 50 and at 90,

In addition to balancing the R.F. end of a
set, the grid-dip oscillator may be used to check
the audio system. The instrument generates an
oscillating current, which is modulated by the
80-cycle line frequency. The output of the oscile
lator. when fed into the antenna and ground
terminals of the set. is amplified, and reproduced
by the speaker. When there is no broadeast pro-
gram to teat the set on, as during an 8.0.8., the
grid-dip meter is a reliable substitute,
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UNIVERSAL 6 V.
P.A. SYSTEM

(Continued from page 156)

verter rectifier unit tc be instantaneously
switched "ON” and “OFF" without shutting
off the filament supply. Power consumption is
further reduced by using an unusually efficient
self-contained "“B™ voltage converter-rectifier
unit, together with a class B power output stage,
employing the type 79 tubes specifically designed
for this purpose.

The entire P.A. system is housed within a
2.gection leatherette-covered and reinforced
sturdy wooden Dportable case measuring 13%x
17Yx1Y% ins. deep, and weighing in all only
3% Ibs. The loudspesker itself is mounted on the
cover which also acts as an excellently propor-
tioned and effective bafe box. It is provided
with “come-apart’” hinges. to permit the ready
removal and placement of the speaker case at
a considerable distance from the amplifier. The
dynamic speaker cone is fully protected by a
sturdy wire screen. A removable metal cover
and wing nuts are also provided to cover the
speaker opening during transportation. A 50
ft. extenmion cable permits the loudspeaker to
be placed at any convenient distance from the
amplifier. (Of course, additional standard 5
wire speaker extension cables may be employed
to further increase the distance between the
amplifier and the speaker.) A universal out-
put transformer i3 mounted into the same case.
to permit the use and proper matching of any
number of additional speakers. (When employ-
ing this system for 110 V. A.C. operation, the
speaker field is connected to an appropriate
110 V. A.C. exciter that produces 6 V. C.
at 114 A))

The amplifier proper and the universal con-
trol board are housed in the other half of the
portable case. a8 seen in Fig. 1. The chassis is
s0 arranged as to permit easy accessibility to
all tubes, while their recessed placement offers
them & natural protection against accidental
breakage. All operating controls and switches
are located on the front side of the chassis, and
form a complete, fully etfective and universal
control board.

Control Circuits

As distortion-free pad type volume control
potentiometers are employed, phono., or radio
and microphone input signals may be fully con-
trolled independently from each other. Any one
signal may be “mixed” with any other. or it
may be used as an effective “background” for
any desired program. A tone (and feedback)
control and a pilot indicator bulb are also in-
cluded. As may be seen from the schematic
diagram, the microphone current is auto-
matically supplied by the amplifier both on
& V. battery and on A.C. operation.

It is imperative to filter by means of a choke
and a condenser, the microphone current ob-
tained from the storage battery, in order to
eliminate clectrical disturbances caused by the
jgnition and associated circuits~—~a precaution

Complete schematijc elrcuit of

too often neglected. The battery and A.C. opera-
tion selection switch selects the microphone cur:
rent supply either from the storage battery or
from the filtered high D.C. voltage of the A.C.
power pack through a suitable resistance. Note
that a stabilizing resistor is included to prevent
exceasively high voltages from being applied to
the microphone buttons. This precaution guards
against injury to the microphone under any con-
dition of operation. All facilities for connections
to and from the amplifier are conveniently pro-
vided for on the front control panel of the
amplifier chassis,

Input Cennections

Input connectivns are provided for a double-
button microphone (100 or 200 ohms per but-
ton), a phono. pickup or line (having any one
of the following impedances: 5.000, 3,000, 800,
500, 200 and 67 ohms), as well as for a radio
tuner, crystal (piezoelectric) microphone or crys-
tal phono. pickup.

The corresponding input transformers are
mounted at the botiom of the chussis directly
opposite from the power transformer, which is
seen mounted on the top, next to the converter-
rectifier unit. This placement of vital units
eliminates all possibility of hum pickup.

The overall gain of this amplifier is more than
sufficient to permit the production of 13 W. audio
output regardless of the low-level input signal
source with which it may be used. Full power
output is obtained with any crystal or electro-
magnetic pickup. Pre-amplifiers are not required
for use with ecrystal microphones!

This complete system is easily capable of
adequately covering 2 to 3 city blocks depending
upon the number and type of additional speakers
employed as well as the street noises of the
district.

List of Parts

One Coast-to-Coast dual-section leatherette-
covered (reinforced wood frame) amplifier and
speaker case

One Remington 11 in, dynamic 6 V. speaker
and 50 ft, extension cable;

One Remington all-purpose microphone stand ;

One Remington double-button microphone and
50 ft. extension cable;

One Remington universal output transformer
type D2395B. T4;

One Coast-to-Coast drilled metal chassis. size
10x12x3 ins.;

One Remineton universal phono. input trans-
former type T1E673, T1:;

One Remington double-lutton
transformer type D2317, T2;

One Remington class B input transformer type
D2351, T3;

microphone

One Remington converter-rectifier power
transformer type PTE673, P.T.;
One Coast-t0-Coast converter-rectifier unit.

delivering 75 ma. at 265 V., Conv. Rect.;

One Remington kit of resistors, condensers,
miscellaneous hardware, blue prints, ete.

the Universal 6v. P.A. System.
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ANNOUNCING

Jwo NEW and
BETTER
Sube FJesters!

NOS. 421-422

EADRITE announces two new
and hetter tube testers: the No.

421, for the deater’s counter—and the
No. 422, a portahle unit for the serv-
Iicc mat . . . out in the field. These
[imiproved testers are characterized
by many unusual and outstanding
features that give a new conception
of tube tester performance. They are
| so simply designed that anyone, with-
| out experience, can operate and under-

stand them.

]

These testers incorporate a 3%" Triplett
| Precision Meter. which has a shaded two-
color scale. It indicates in simple English
that the condition of the tube is either
“good” or “poor.” No longer need you re-
assure skeptical customers as to the worth
of tubes that you arc testing for them,

A line voltage control A.C. Meter is
| incorporated. Cathode and grid shorts are
| also tested. A simple push button provides

two-plate current readings for determining
the worth and conductance of all types of
new and old tubes.

Your Jobber Can Supply You

. . with the No. 421 (counter tester) at
the dealer’s net price of $24.00—und with
| the No. 422 (portable tester). at the dealer’s
net price of $25.50. These testers come in
a beautiful quarter-sawed oak case.

READRITE METER WORKS

124 Coliege Ave. Blufiton, Ohlo

e

SEND COUPON FOR FACTS!

——— e e )

READRITE METER WORKS,
124 College Ave.,
Bluffton, Ohlo

Gentlemen:

Send me a catalog on Readrite Tube Testers, and
your compiete line of radio servicing equibment.

Name .......»

Address ccocrneiaann

State

T T T T oA
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The (I

low D.C.

tently.
g

Obtain a

postage on six pounds.)

Condenser Analyzer

A POSITIVE—SIMPLE—AND INEXPENSIVE SOLUTION OF SER-
= VICEMEN'S CONDENSER PROBLEMS AND TROUBLES!

Use this instrument to indicate the condition of any con-
denser—of any capacity—of any type—electrolytic,
paper, mica, and oil.

@® Indicates poor, leaky condensers of relatively
@® Indicates condensers that operate intermit-

@ Indicates
condensers.

® Identifies all condensers as “SATIS-
FACTORY” or “REPLACE.”

® Tests at voltages up to 700 volts, D.C.

electrical service.

CONDENSER ANALYZER Today

from your Distributor or direct from the factory.

Net Price to Serviceman or Dealer Only
Price $11.70 in Denver and the West Coast

TOBE DEUTSCHMANN CORPORATION

CANTON, MASS.

resistance and high current leakage.

“OPENS” and “SHORTED”

Has many other uses in radio and

(Allow $

1 1.40

-

B R T N

S

%

m-m~vZ0AN

O VoIt Amplifying System

Complete 15 Watt Ballyhoo System for Cars, Trucks, and Tent Shows.

Operates from storage battery.

25%, with order, balance C.Q.D.

Net Price o\,

$ l l 9.50

Send 3¢ for 1934 catalogue listing hundreds of public address items.
RADIO AMPLIFIER LABORATORIES

291 E. 137th Street

New York City

for SPEAKER REPAIRS—

The EVEREADY SERVICE CEMENT
s specially prepured for cementing
uew cones  and  spiders on  dynamic
speakers, for rebairing rattling cones,
cementing loose tube bases, grid caps
10 glass, supporling coils, leads, seal-
ing adjustments, ete. It is hon-indue-
tive, fast drying. water proof and
vibration proof, Llst price S50e.
The R-S SPEAKER SHIMS aro
neressary for the proper centering of
voilce coils on dynamic speakers. They
are made «f fiexible steel, and four
sizes are furnished in a bandy jeather
case, (16 shims in all) color coded.
List price €5c.
The R-§ 5000 VOLT INSULATING
CAMBRIC. Insuluting muterial is a
handy item t have in a service shop.
L It is used for insulating and Dbrevent-
§. ing grounds and shorts on field colls,

trans(ormers, resistors,  condensers,
wires, ete. Rolls of over 200 sq. in. List price $0c.
The EVEREADY SERVICE SOLVENT can he used
10 :oosent aud remove old cement from coltes, to thin
the cement and to clean wire wouidd volume con-
truls, spring contacts, ete. List price 25c,

BuvSrom your jobber—If ke cannot supply you write ua.

GENERAL CEMENT MFG. CO. Rockford, llinois

170
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NEW |

A 104-PAGE booklet has just heen re-

leased hy Hygrade Sylvania Corpora.
tion relating to fundamental theory and
complete characteristics of all present-day
radio tubes. It is chock full of data, in-
dividual consideration being given to
every tube that has an application to
radio.

Also are included data pertaining to
Fundamental Properties of Vacuum Tubhes,
Definitions, Amplifier Classification, Vol.
ume Control Considerations, Shielding,
ete., etc.

This bock may be obtained through
RADIO-CRAFT magazine upon receipt of

10¢ to cover mailing costs. Ask for book
No. 538,

RADIO-CRAFT

THE LISTENING POST

{Continued from page 152)

be on early. This was broadcast over the LD.A.
chain of ‘tip’ stations. A new addition is
KDKA and WBXK in Pittsburgh, Pa. They
broadcast world-wide all-wave DX tips for the
LD.A. each Sunday night from 11:30 P.M. to
midnight on 940 ke. and 488 meters, for 15
minutes or longer. If the response is great
enough, KDKA will continue these broadeasts.”

It is requested of all readers to listen to
these DX tips and at least drop a posteard to
KDKA requesting that they continue these
broadcasts. Other stations included in the
L.D.A, chain are the following: KFOX—2:50
A.M. Eastern Standard Time (11:50 P.M. Pacif-
ic Standard Time), Sunday Mornings. KFOX
is located in Long Beach, Cal, on 1,250 kec.

WDAF—1:25 A.M. Eastern Standard Time
(12:25 A.M. Central Standard Time), Sundays.
WDAF is located in Kansas City, Mo., on
610 ke,

And from Charles Meyer. Jr., 411 Blake St.,
St. Joseph, Mo.. we receive an interesting let-
ter: "I caught CX26 (Mentevideo, Uruguay) on
their L.D.A, broadcast—about RS and QSA4.
Guess you had them at about R7 or 8 {Nope—
you were luckier than 1 this time, Charles).
I've been hearing queer-sounding stations on
820 and 850 kc. What could they be?” Well,
you've possibly been hearing 1YA in Auckland,
New Zealand, and 2BL, Sidney, Australia. Con-
grats! Those are good catches —aceording to
“Tune-In.”

Bob Pybus, 57 Highfield Road. Chlorton-cum-
Hardy, Manchester, England, has sent a most
interesting letter about DX-ing in England,

“In England we are not permitted by law to
have aerials over 100 ft. long or 100 ft. high.
That makes it difficult for us to ecatch up to
you fellows with aerials 1000 ft. long. Our ultra-
broadcast wave (350 to 2,000 meters) stations
are harder to get than any American atation,
and their only advantage is the better daylight
range. Our regular American stations are
WCAU, WPG., WTIC, and the northeastern
American stations.” Bob sends some valuable
data on European stations which are hard to
get. Thank you, friend, so many miles away!

And just as far to the south, a communica-
tion emanates from Professor Louis S. Hernan-
dez, Liceo de Applicacion, Cassilla 3375, Santiago
de Chile. The professor sends an up-to-date log
of South American stations with their trans.
mitting hours. He informs us:

“The prefixes of the Chilean call letters have
been changed. They are C-E—pronounced Cay-
Ay—followed by the numb of the freq i
with the last cipher removed.” A more recent
list received from Iuenos Aires shows them to
be 4 letter calls with CMA or CMB as the first
3 Jetters. It is rumored that they are known
locally by numbers. but officially as ordinary
calls. Can some reader enlizhten us?

From the South African Broadcasting Cor-
poration, Ltd., at Johannesburg, comes the fol-
lowing letter:

“All South African transmitters are on the
air from 6:45 A.M. to 7:30 A.M. South African
time, or 11:45 P.M. to 12:30 A.M. Eastern
Standard time, daily except Sundays.,” The list
of stations that they sent shows Johannesburi
to have the most powerfu! transmitter, using
15 kw. on 645 ke. This would be a wonderful
catch for any DX.er.

The New Zealand DX Radio Association, Box
706, Dunedin, New Zealand, write that it is
again summer in New Zealand. “Conditions in
the summer in New Zealand, unlike summer in
other countries, permit the early morning
reception of foreign stations. We will include
a valuable time chart in our next issue of our
official organ, ‘Tune-in’ which will be a great
aid in hearing stations in other countries, be-
cause all DX.ers should know when to tune,
and what to tune for.” Well said, Mr. Secretary
Stanton! Incidentally, DX tips are broadecast
in this country for the Association over KMBC,
whese management tells us that they are con-
ducting a series of experimental DX broad-
casts every other Sunday morning, and at
about §:30 A.M. Eastern Standard Time an
avalanche of DX tips is sent out for the asso-
ciation. Tips are also broadcast over KMBC at
12:50 A.M. Eastern Standard Time each Sunday
morning for the New Zealand DX Radio Asso-
ciation.

And now we conclude our DX article with a
list of the most often heard foreign stations in
the broadcast band—Cheerio!

for 1934
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CONVERTING
OLD SETS

(Continued from page 119)

place these shields too close to the evils or to
the condenser or detuning may be the result.
Also readjust the condenser gang after fasten-
ing the shields in place, if the set is a single-
dial control. Second. in sume of the older sets
there is no plate bypass condenser. or if one is
used it may not be large enough. Usually a
5-mf. condenser is larze enough for this pur-
pose. Sumetimes a series resistor on the "B
side of this condenser will filter out any feed-
back. This resistor is about 20,000 ohms. Third, it
is best to use 135 V. on the R.F. and the A.F.
tubes, with about 45 V. on the detector. Proper
“C™ bias may not be provided for on the
original set. 1f not, be sure thit it is done on
the rebuilt job. This not only gives better tone
but & big reduction in “13"* battery drain. Fourth,
volume control in most of the older sets was
accomplished by a rheostat in the tilament of
the R.F. tubes. This same type of control ean
be used in the new sct. but usually the rheostat
must be changed to about 23 ohms te give the
proper control. The detector and the A.F. tubes
must have 2 V. on their filaments to insure
good tone quality. This is accomplished by
having these tubes on a separate tilament circuit.

In some sets the volume eontrol was formerly
a variable resistor in the R.F. plate supvly. This
type control may be retained: in most cases,
however, the filament type of control is to be
preferred. It has one peculiarity and that is the
time lag due to the slow heating and cooling of
the filaments.

In the oller sets using triodes but having the
coils shielded. approximately the same method
of conversion is used as in the sets having no
shielding. Sets of this type. being originally de-
signed for high gain and stability, wark fine as
converted receivers. The cirenit may uoscillate
due to exposed plate leads from the sucket to the
coil. These may be shielded with flexible shielding
braid. Do not fit the shield too tight as it may
cause detuning or less by the capacity of the
shield. In most cases the coil shields or ecans are
large enough to hold coils made for the screen-
¢rid tubes and whenever possible they shoulld
be taken out and the new screen-grid type
R.F. coils substituted. This means using 34s or
32s in the R.F. stages. with a resultant big
improvement in the sensitivity of the set.

Now we come to the battery set designed to
use the type 22 or 24 tubes in the R.F. section
of a receiver. These sets are usually better de-
signed than the older types and better results
ecan be expected ifter they have been changed.
The coils have been made for the screen-grid
type tubes and usually the shielling in the
original set is sufficient, The main job in this
type of set is to provide the 34y or 32s used in
the R.F. stages with the proper “C' bias. The
correct minimum bias for both the 34 and the
32 is 3 V. There are several ways of doing this.
a: shown in the diagram. It is mest importunt
that this item be correct, especially where there
are 3 stuges of R.F. Sometimes it has been
found necessary to place small R.F. chokes in
the grid-return leads of the R.F. coils to isolate
them from the remainder of the cireuit. This
choke is about 20 turns of No. 30 wire on a
1,.in. dowel. Some experimenting may be
necessary to gain the results desired. Sometimes
just one of these coils inserted in the ground
lead of one of the R.F. coils will stop oseillation
that otherwise seems impossible to locate.

If the set has been originully designed to use
the type 22 or the 21 tubes, a big saving can be
made by substituting 34s in the R.F. stages and
a 32 in the detector stage. These sets are de-
signed excellently in the first place (generally
speaking). That is. the shielding is usually
efficient and the set has been designed to take
full advantage of the screen-grid type tubes.
If the set had 22 type tubes in the R.F. it is
a simple matter to change to 3is. If it previ-
ously had 24s in the R.F. end it will of course
be necessary to change to 4-prong sockets. The
entire filament circuit will need to be rewired.
It is possible to control volume in this type of
set by a rheostat in the R.F. filament circuit.
It is preferred, however, in a set of this type,
to control the volume by controlling the voltage
on the screen-grids of the R.F. tubes. A 50.000
ohm straight line variable resistor in series with
a fixed resirtor of ahout 50.000 ohms across the
entire 135 V. of "B” battery will be foundl
satisfactory. Bypass the arm or moving con-

RADIO-CRAFT for

SEPTEMBER,

tact of this volume control to the ground with
about a .5-mf. condenser to prevent hoike from
the control. The “off—on" switch must discon-
nect both A" and “I3" from the set to prevent
unnecessary drain on the "B" batteries while
the set is not in use., The volume control itself
uses only 2 mu. when the set is in use.

In the above conversivns it has been assumed |

that 2 V. tubes ure to be used throughout. In
some cnses it may be desirable to use larger
power tubes such as the TIA so as to have
extra volume to spare. This, of course. means
an extra filament circuit and extra trouble. but
sometimes this is necessary to gain the desired
result. The 30 series tubes for all ordinary pur-
puses will prove satisfactory.

Nothing has been said so far as to what kind of
battery is to furnish the power to operate these
rebuilt sets. There are 3 types of cells thut can be
used ; dry cells. air cells, and the storage cells. Dry
cells are used mainly on portable sets or where
space is at a premium. They have the advantage
of being small and they give off no corrusive
vapor. They have one bigr disadvantage and that
is the decrease in voltage after a short period of
use. They must be used with an adjustable fila-
ment resistor to insure that the proper voltage
will be on the filaments at all times. A filament
voltmeter is really necessary to be sure that the
rated voltage is never exceeded.

The air-cell battery can be used very easily
and suceessfully if the main characteristics are
understood. It would be well to read any of the
numerous articles that have been written on the
use of the air-cell before using it to power a
battery set, as they go into the subject at greuter
length than is bussible in this general discus-
sion. The initial voltage of the air-cell is about
253 V. It is necessary to use a resistor to hold
this down to the upper sufe limit of the tubes
which is 2.20 V. This resistor should be ad-
justed very carefully with the aid of an accu-
rate voltmeter. 1f the voltage is above 2.20 on
the tubes the life will be very short, therefore
adjustment is to be made while using a fresh
air-cell. As the voltage of the battery decreases
with use it is necessary to have the original
voltage on the tubes up to the upper limit of
2.90 s0 that the voltake will be high enough to
operate the tubes throughvut the life of the
battery.

A single storage cell makes a good unit for
lighting these tubes, since its voltages during
each charge and discharge are well within the
gafe limits of the tubes. However, it is rather
messy and has the disadvantage of having te
be charged every once in a while. Nevertheless
it has the advantage of being easy to use as it
requires no compensating resistors to regulate
the voltage. Fairly heavy lemds should be used
to ¢arry the current up from the battery sc as
to prevent any appreciable voltage drop.

The diagrams shown have been used many
times in rebuilding or converting sets. They
may well be used as a basis for rebuilding any
old receiver that you may come across. The
diagrams may be followed as a whole, or any
piart may be used, depending on the type of set
you are working on. The muin idea i3 to use
the correct voltages on the tubes to insure
proper operation and long life. This must be
done accurately, and with good instruments, to
ensure succesd.

|
OPERATING NOTES

(Continued from page 153)

The cuuse of the trouble was thus located in
the juint where the lead from the resistor was
grounded to the chassis.

The peculiar action of the receiver can best
be explained by reference to the figure. The
flat, wire-wound resistor strips are rigidly held
down at two points: when they get warmed up
they will expand to an upward-curved position.
pulling with it the lead connected from the
resistor to the chassis, The end of the wire at
the chassis was encased with solder, but inside
of it the wire evidently was only lvosely held
in a wedge-shape manner. and the slight pull
exerted by the upward motion of the resisters
was sufficient to make this n temporary tight
connection. When the resistors cooled off, the
process would be reversed. and the wire pushed
louse again.

R. F. Lamsent.
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Can you solve these

AUTO-RADIO
PROBLEMS?

. Locate and suppress
quickly the interference
of electrical discharges from
the distributor?

. Locate and eliminate
static generated while
car is in motion with motor
turned off?

® Is the positive or nega-
tive terminal of the stor-
age battery grounded in the
1930 Plymouth model? The
1934 Pontiac?

If a Majestic 66 auto-
® radio set breaks out with
excessive noise, at which
points do you try to locate
the trouble?

See New Sylvania Service
Book ... for Quick Solutions
Free to You... Clip Coupon

New auto-radic book simpli-
® fies problems you are bound to
meet in this fast-growing industry.
Contains inside dope used by radio
engineers in their every-day work
on short-cut installations, accu-
rate servicing of various types of
sets, handy reference data, etc.

Get your free copy. It will help to
make you a specialist in auto-
radio . . a business that Syl-
vania engineers actively advanced
with their development of the 6.3
volt tube! HYGRADE SYLVANIA
CORPORATION.

Makers of
SYLVANIA TUBES EMPORIUM. PA.
HYGRADE LAMPS ST. MARY'S, PA,

ELECTRONIC PRODUCTS R SALEM, MASS,
) H, 8. Corp.. 1934 CLIFTON, N. ),

Faclories

THE SET-TESTED RADIO TUBE

r------------------—-a-----l

3 HYGRADE SYLVANIA CORPORATION 8
g Emporium. Pa. B-14 8
8 DPlease send free, without abligation, your new servlee L}
& book “'Auto-Radio lnstallation and Servicing. ™ [ ]
[ [}
B Namo cevirireerenan 000880 500800006B600 00a000000 ]
[] ]
1 [}
H Address ..., R T R LD H
§ City .. .. State ........ s
| e - .
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RADIO'S LATEST DEVELOPMEMT

Special Noise-Reducing

Lead-Iln Cable

by e picmier of moise-free oorials

@ Improves Reception
® Simple to Attach
® Inexpensive

Cable

Makes any doublet aerial work better. Ineorporates festurss
which Live lowest H. F, very low i ae=
furste '!;w:#en‘o; Bateh ith serial without smy “:r:ll:-

rme 3 g, CUMBOrIome mef ube.
Ik, OF masts.” ShmAlett nd berr:

See These Exceptional Results

380 feet of wire used 1o conneet the antanns to both the re-

o Memisnt Byaey i of son'coseiry smivets ot the Naw
ork Ham very country and par

wers worked on rediophone.  Hems have weed 105 feat l:

feod . 5 meter rig successiully,

Eperial 110 {t. langth to Improve the new 56 5o
C. A World-wide Anteans Byetom, . ... e.re 6'I-Ill

1_'1'_'!.11'_"']{ All-Wave

fl.lt-n RELLE

ax 1 wad M Antensa Syitem 5350

camplets whin 58 feal o] e 3 A
mes CIAMT-HELLLE CABLE Lisl

Write for Free Descriptive Folder
ARTHUR H. LYMCH, Ine., 1T Fulten 5L, Mew Yok, N ¥

ALy

FOR efticlent short-wave receivers and trans-
mitters use the world-fanious Flammariuml
Condvensers.  Colls, Chokes, Sockets andt
Shiefds. Iiacked by 33 years of englnecring
Jeadership,

Write for ncw FREE CaTaLoG “RC-9™
HAMMARLUND MFG, CO.
424 W, 33rd Street
USE
SHURE MICROPHONES

New York City
and Related Equipment

For Battan Radior
ammariund

FPRECISION

Highest Quality . . . Low Cost {ﬂhi:l;
Asgk your Jobber about our =
Latest Models WcToreeuny

ARE YOU GETTING THE SHURE
TECHNICAL BULLETIN?

Send 6¢ for Sample Copy and List of Back

Issues, or 50¢ for One-Year Subscription.

SHURE BROTHERS COMPANY
Microphone Headquarters

215 W, Huron Street  Chicago, 11

WET AND DRY ELECTROLYTIC
PAFER AMD MICA COMDEMNSERS
GHifip fPOE

SUPIRIOR QUALITY

iMoo I

BFHEL IviErw

SOLAR MFG. CORP.

I#9 ERDADWAT COMPACT TYPES

HANDY FOR SERVICE

ALLIED ! RADIO
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| made in a practical
| replace the cone with a new one rather than

REPAIR
DYNAMIC CONES

(Continued from page 148)

(5} Trouble is encountered many times from
voice coils that do not hold their shape and are
too flexible. Chattering may sometimes be ate
tributed to spiders that are not stiff enough,
or broken, or by cones that come loose on the
outer edge where the ring is supposed to rigidly
clamp it.

The above five points of trouble will cover
practically all the elements that may go wrong
with a speaker (except damage to the frame of
the speaker or the cone itself).

The Use of “Shims"

Now if after checking the speaker the
Service Man finds that his trouble is in the
voice coil being off-center, the simplest thing
to do is loosen the supporting screws of the
spider and very carefully insert around the pole
piece small steel shims (particularly adapted for
this purpose) of the proper size, tighten the
spider supporting screws again and then re-
move the shims. The cone should be perfectly
centered, providing the spider has not warped,
the cone is not out of shape, and the voice coil
is true and round. About 75% of speaker troubles
may be repaired by this simple adjustment.

If adjustment in this way cannot be properly
made then you have a bigger job on your hands.
It will probably be necessary to remove the
cone and check in detail. To remove this cone
you must be careful not to damage it, because
it will have to be replaced again. In many of
the newer type of speakers you will find the cone
cemented on the rim, and to remove this the rim
of the cone should be saturated with a specially
made solvent until the old cement dissolves, and
then the cone may be lifted off (it usually takes
from 5 to 10 minutes for the solvent to suffi-
ciently loosen the old cement). Do not use
water as it will ruin the cone and it will not
icosen the cement, since the cement used on
sheakers is waterproof.

Examination of Cone

After the cone is removed it must be closely
examined. All loose parts should be re-cemented
and if the voice coil seems to be out of round.
true it up by inserting a round tapered cork of
the proper size on the inside of the coil, and
then coat the coil with a very thin solution of
the cement, The cement will tend to stiffen the
voice coil and keep it in shape. A finger is the
best “tool”” for applying this cement on the
voice coil as it is necessary to not have any
lumps or uneven spots on the coil. If too much
cement iz applied it can be smoothed out or
washed off with solvent without any damage
to the coil or the paper as the solvent evaporates
readily.

It is a good practice to re-cement all the
former cemented parts on the spider and seams
of the cone, even though they seem to be in
good cendition, as sometimes the break in the
cement that causes the rattling is not visible.
If the spider is faund to be too flexible it may
be stiffened by coating it with cement.

After the cone is repaired it should be set
aside to dry for at least an hour and then
replaced. The cement will dry in 15 minutes
but an hour gives it plenty of time to set
properly. In replacing the cone the shims should
again be inserted to properly align the cone,
and the spider set-screws then tightened. The
edge of the cone should then be re-cemented
and the shims removed after the job is dry and
completed.

In somec cases if it i8 found that the voice
cofl is open or shorted and repairs cannot be
manner it is wise to

attempt repairs.

A Profitable Field

Repairing reproducers i3 one of the most
important jobs that the Service Man encounters,
It is not a difficult job but redquires more pa-
tience and practical reasoning than most other
repairs on a radio receiver.

With care, a little mechanical ability, and the
new service aids for this work. the job can be
made an easy one. With a little practice the
Service Man should soon become an expert in
overcoming cone speaker rattles, distortion, or
mechanical cone defects.

RADIO-CRAFT for

HOW SHIELDED LEAD-INS
MISBEHAVE

(Continued from page 153)

of the intruding oscillations. The grounded
shield is such a closely parallel oscillating cit-
cuit. Its short-circuiting effect, as well as its
own interfering oscillations, can be suppressed
by connecting a high resistance in series with
the shield and its ground connection, This is
common practice. Unfortunately, this resistance
also hinders the bypassing of the inductive inter-
ference. Some sort of compromise is usually
attempted, whereby interference will be lessened
without too great loss of signal strength.

Experimental Verification

The experiments outlined below were con-
ducted in an unscientific manner, no output
meter being available. Percentages of decrease
are only estimates, judged by ear alone, but
the effects observed were verified by repeated
tests extending over a period of several weeks.

Since the type of recciver may have some
bearing on results, it is well to state that the
one used i3 a 1933 modcl. single-dial, long- and
short-wave superheterodyne: nominally 10-tube,
but really a 6-tube circuit. since 2 of the 10 are
power supply tubes and two others are cut in
only when switched to short-wave operation. It
has no automatic volume control. Owing to the
fact that its short-wave reception is poor, and
tests were generally limited to afternoons, little
informution was gained in the short-wave region.

In noting effects, both shields were first
unconnected and ungrounded, and a station
tuned in to normal volume. Various changes
were then made in shield connections, and effects
judged by ear. Losses of signal strength are thus
based on normal setting of volume control, and
not on absolute sensitivity.

Description of Fig. |

In Fig. 1, shields only are shown, omitting
the enclosed wires, which do not concern these
experiments. Short bends indicate the ends next
to the receiver. Shielding continues up to 1 in.
from the chassis, the ends being insulated to
prevent accidental grounding or shorting at
that point. Since the effectiveness of shielded
leads as interference eliminators depends on
factors mentioned at the beginning of this
article. the following notes deal only with the
incidental effects on sensitivity and selectivity:

Types of Lead-in

(A) Lead-in shield. only, grounded at the
lower end to a separate ground (water pipe,
15 ft. from meter). Local: cuts the desired re-
ception 80 to 90¢7. The volume control must
be turned much higher to restore the signals.
Distance: no appreciable effect on reception.
{Note: the volume control naturally was set
for higher sensitivity when tuning for a dis
tant station.)

(B) Same as A, except that the ground-
wire shield is grounded at the lower end, to a
regular receiver ground. Local:; cuts out all
signals at the normal setting of the volume
control. Distance: a slight reduction in strength,

(C) Shields ungrounded, hut connected tos
Rether near the receiver. Local: signals reduced
50%. Distance: all signals out. (Similar effects
were noted on the short waves.)

(D) Same as C, with the addition of a
ground connection at the lower end of the
rround-wire shield. Both local and distance re-
ception were silenced at the normal settings of
the volume control.

(E) Shields connected together at the receiver,
and the connection grounded to a separate
ground (water pipe, 16 ft. from the receiver
ground). Local: cuts signal strength about 735,
Distance: a alight incrrase in volume. Here is
the automatic volume control effect mentioned,
Although the leveling is much less than with
standard A.V.,C., it is yuite noticeable. Evidently
the excess power of local stations, which causes
blasting. spreads through the local area close
te the ground.

(F) Shields connected, near the receiver, with
a 10,000 ohm potentiometer, R. Variable con-
tact connected to a separate ground. Local:
when the contact is within 2.000 ohms of the
lead-in end, signals decrease more and more until
conditions approximate those of test A. Dis-
tance: signala begin to weaken within $.000
ohms of the lead-in end. At 1,500 ohma the
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signals are practically extinct. coming in again
as the contact is moved farther toward the
lead-in end. With no resistance between the
lead-in shield and ground, no appreciable effect
is noted. (See A.)

(G) Ground shield grounded at lower end.
Local: less than 500 ohms in R cuts down the
volume. Zero ohms, silence. Distance: less than
500 ohms, cuts volume. Zero resistunce, prace
tically extinguishes signals.

(H) Shield circuit completed through a vari-
able inductance, L, grounded as shown. Local:
when tuned to a longer wavelength than the
signal being received. it has no appreciable
effect. Tuned to rescnance with the signal, it
nearly doubles the volume. Tuned to a higher
frequency (shorter wave), it diminishes the
volume; further reduction of the inductance
value cuts the reception almost to zero. Dis-
tance: same as for local, except slightly less
pronounced variations.

Recommend Antenna Connections

In the light of these experiments, recommended
connections are as shown in Fig. 2, where dotted
lines represent tha untenna lead-in and ground
wires, while the shields are indicated by solid
lines. The lead-in shieid is connected through an
R.F. choke, R.F.C., directly to the ground shield
or “Gnd.” binding post of the receiver. A rel-
atively low impedance bypass is thus provided
for A.F. interference. with extremely high im-
pedance to radio frequencies. This means, the
best possible shielding. with imperceptible loss
of sensitivity. Unit R.F.C. may be any standard
choke designed for broadcast frequencies down
to 550 kilocyeles. If shielded, so much the better.

Figure 3 (A and B) shows the hookups for

using the shield circuit as a volume control.
wavetrap, or signal hooster. Note that the shields
(solid lines) are entirely insulated from the
lead+in and ground wires, except at the common
ground connection. Coil L is a regular grid-cir-
cuit coil for broadcast freduencies. The variable
condenser may be of 350 mmf. or 500 mmf.
capacity.
. Unless the main purpose is to experiment, it
18 well to find out beforehand whether the in-
terference is of a kind that can be lessened by
shielded leads or a ‘“‘noise-free"” antenna system.
‘The test i3 as follows:

Testing the Lead-In

Some time when the interference is bad. and
not due to real (atmospheric) statie. tune in a
distant station—not the most distant, but one
that ordinarily comes in with good volume. While
listening, disconnect the aerial and ground wires
from the set and connect the two leads together,
permitting them to remain loose from the set.
The only sounds now coming from the receiver
should be a low hum and possibly a faint rush-
ing noise which is the normal tube hiss at the
high-sensitivity setting of the volume control.
Any obtrusive noise. with the aerial circuit thus
disconnected and the receiver tuned tv an out-
side station, is due to:

(1) Conduction through power cord. Use a
line filter, plugged into the outlet from which
power is drawn. Plug the radio power plug into
the filter receptacle. and connect the filter *‘Gnd.”
hinding post (provided) to a ground. Or. follow
the directions accompanying the filter.

(2) Defective resistors, leaky condensers. leaky
insulation, noor socket contacts, poorly soldered
joints, defective tubes, excessive voltages—all
these will cause the receiver to generate internal
noises., Have the receiver overhauled by a com-
petent Service Man if you do not care to do the
work yourself.

(3) Many receivers are poorly shielded, or
even wide open. underneath. If the lead-in—or
any other grounded wire—extends below the
chassis. there may be direct radiation to the wir-
ing of the receiver. If the latter is very sensitive,
and especially if it is a superheteradyne, several
different stations may be picked up at the same
time, with sufficient strength to cause inter-
fering beats. whistles, chirps, fluttering, or dis-
agreeable background noises. Do not let the
lead-in hang down lower than the bottom of the
chassis., See that no wire—not even the ground
wire—runs under the radio. If the chassis lacks
n metal bottom. an extra shield can be fitted up
under the wooden shelf upon which the chassis
rests. This shield may be of ordinary tinned
iron {commonly called “tin’’), although copper
or aluminum would be better. It should have
a wire soldered to it for connection to the ground
post of the receiver, It must be installed in such

RADIO-CRAFT for
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a way as not to interfere with removal of the
chagsis for inspection or repairs. If the chaxsis
is held down by bolts through the wooden shelf,
cut slots in the ends of the metal sheet, slightly
loosen the bolts and slip the ends of the metal
sheet under the bolt heads or washers, and re-

tighten.
@

BEWARE—
THE SERVICE GYP

(Continued from page 145)

called. Typical reports as to what was wrong
with the radio receiver and the estimated cost
for repairing as given by some of the ‘free
estimate’ Service Men were as follows:
(1) Light overhauling needed. Cost, $2.00.
(2) Condenser and vultage divider. Cost, $4.50.
(3) New cone and field cuil needed, $5.75.
(4) New Speaker field coil. Cost, $4.50.

(5) New condenser, $1.75. Output trans-
former, 85¢, plus labor. Total charges,
$4.60.

(8) Audio transformer needed. Cost. $3.50.

(7) Voice coil necessary. Cost, $3.00.

{8) Filter condenser repair. Cost, $3.75.

(9) New filter condenser. Cost. $7.25.

(10) Speaker coil necessary. Cost. $2.75.

(11) Speaker cone and voice coil. $7.00.

{12) Field coil needed. Cost, $5.00.

“Out of approximately 25 ‘free estimate’ calls
a small percentage of the Service Men found the
actual trouble and offered to repair the set
for §1.30!

Service Charge Operators Called

“Using the same ‘prepared’ set the Bureau
then called a number of radio service concerns
or individunls charxing from 75¢ to $1.50 for
service calls regardless of whether or not they
make the repairs necessary. The same wire was
dizeonnected.

“Approximately 90 percent of the ‘pay
service’ concerns found the loose wire at once
and either repaired the set at no extra cost
above the service charge or made an additional
charge. No estimate was more than $1.50.

One Fraudulent Operator Caught

“Only one of this group attempted to run up
charges on the set. This operator, who charged
75 cents for the service call. stated the radio
had a burned-out condenser which would have
to be replaced and that it also needed one H.P.
resistor, one 250.000 ohm resistor, all loose con-
nections soldered and the speaker coune tight-
ened. His repair charges were set at $6.25.

“Following his estimate the set was checked
by the committee and it was found that addi-
tional wires had been cut. These were left as
found but all parts were marked by a Bureau
investigator in the presence of the committee.
The Service Man was then called to pick up
the set and repair it.

“Upon its return the radic was examined. The
wires had been repaired but none of the parts
chiurged for had been replaced!

Called to Prosecuter's Office

“The repair man was called before Michael W.
O'Hern, assistant prosecuting attorney. and was
confronted with the marked radic set and the
receipted bill showing the parts charged for.

“He admitted his guilt and asked for leniency.
No announcement yet has been made by Mr.
O'Hern as to whether or not action will be
taken against this operator.

““This radio service investization is being
continued by the Better Business Bureau, Other
gets have beoen blaced in residences to check the
claims of Tepair men suspected of defrauding
the public. Only by constantly combating such
evils can the public and legitimate radio service
concerns be Drotected.”

{ Editor's note: In New York City the service
racket is far worse than that depicted for Kan-
sas City. The editor in going through the files
of the N. Y. C. Better Business Bureau found
an astonishing number of complaints against
“gyp’ radio service organizations. many of
which, through the meritorious efforts of the
B. B. B. culminated in a satisfactery adjust-
ment.}
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G/ ANNOUNCING

RIPLETT engineers developed
the ALL-WAVE Oscillator, in
answer to the growing demand
from service men for a well de-
signed, completely shielded all-wave
signal generator. This new Trip.lett
instrument is advanced in design,
precision built,compactly construct-
ed, and absolutely dependable. It
gives a signal output of constant
level . . . either modulated or un-
modulated.
The charts are hand calibrated and
cover a frequency range of 110 to 18,000
KC. The frequency ranges are con-
trolled by a d4-position band change
switch. All bands covered as fundamen-
tals. The condenser shaft is at ground
potential. This means there is no radia-
tion of signal from condenser shaft or
screws. A perfected attenuator control
makes it possible to use the signal gen-
erator on the most sensitive as well as
the weakest receivers.
No. 1151 is a single All-Wave Os-
cillator. Dealer’s net price. ....$23.34
No. 1180 is made up of the com-
bined All-Wave Oscillator and
Volt-Ohm-Milliammeter. Deal-
er’s net price................ 30.00
No. 1181 is a combination of Volt-
Ohm-Milliammeter, Free-Point
Tester, and All-Wave Oscillator.
Dealer’s net price............ 38.00

Your Jobber Can Supply You

The Triplett Electrical Instrument Co.

77 Main St. *Bluffton, Ohlo
R
Mail today for detalls! y
S S S _
The Triplett Electrical Instrument Co. l
71 Main 5t.,
Blufiton, Ohlo. l
Gentlemen: l

and your complete line of radlo servieing instruments.

Name

|
|
CHY iivennnnna esreasese State .o...eee l

i S s S S |

Ntreet  Address ..

)
I
|
|
] Send me catalog on Triplett ALL-WATVE Osclllator,
I
|
!
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Laboratory-Built
DA, Equipment

PORTABLE SOUND SYSTEMS
ELECTRO - BYNAMIC UNITS
CARBON A WO CONDENSEM
MICROPHONES - 4 & B FT.
ALL ALUMINUM TRUMPETS
FIELO EXCITERS -AIR COLUMN

Try BUD Sound HOANS - 10w AND KiGH

Equipment  FAEQUENCT UNITS FOR WIDE
For Five Days RANGE TREATRE USE

Absolutely Freel \x/l nvile coreful, criticol inspec

son of our ine of BUD
foboratory -buill sound equip-
menl We suggest tho!l you con

! yOout 6wn comparalive Ted
We CHAULENGE you to duphcote
BUD performance and BUD
Derenpanary A1 Awv puces
Weite 1odoy for descriptive
kiereture and prices and details
of our Faee Five Dar Triat offer

BLUD SPEAKER (O

ARl 4 &

|| PAYS FOR ITSELF

A CHUCKKER more than pays for itself on the
very first job! The REI'AIR-PRICER feature, of
this comblled cross-indexed vadie trouble-chart,
is based on a $1.50 hourly labor charge plus list-
briced replacement parts. You may believe You
do not need a Chuckker t0 isolate quickly the
specific faults causing speclfic vadio complaints:
but, you MUST have a Chuckker to know accy-
rately WHAT TO CHARGE. Do this: On your

next service call show the set owner the really
for

vrofitable brice  Chuckker publishes
heécedsary repair. You will be
surprized at the ease with which
you get that job, and gratified
with the professlonal fee you
secure. A Chuckker insnires con-
fidence! FEliminate guesa-work
in WHAT 18 WRONG and
WHAT TO CHARGE. far yours, poetpaid

FREED'S RADIO CO. (Dept. R)
5053 Baltimore Avenue Philadelphia, Pa.

the

WORLD WIDE ALL WAYE RECEIVER

QGet foreign stations, potice, H ‘.]5
amateurs, girplanes. tocal broad-
cast atations, etc, DIRECT with thie remarkabla
raceiver. A REAL all wave radio set] Re-
sults Guaranteed] Complets kits contain all
Meceasary parts to construct recelver, Clear
Yoo Tubs Ory Calt orAC Modsts
Ll ol gr, !
Three Tube 7c»oc D
Howuse Current Kit $8.78

o1
ORDER NOW! Or send for free Uterature.
it required with ol orders

HARRISUN HADIU CO. Det.R9 142 Liberty St.

*Racket” Tube Practice

The radio Service Man has furthermore been
encouraged to follow these practices by the
urging of the largest reputable manufacturers.
When large tube manufacturers advise the
radic Service Man to offer to inspect the cus-
tomer’s radio set without any charge with the
idea in mind of selling the customer a new
set of tubes, what is he doing?

First, he doesn’t care whether the Service Man
makes much money but is only interested in
selling tubes. Second, the Service Man says to
himself, “if these tube manufacturers have de-
cided that this is the legitimate way for me to
conduct my business, it must be, for who am
I to question the intelligence and plans of mil-
lion dollar organizations?” Third, the Service
Man is led to believe that his services are not
worth anything and that his sole income is to
be derived from the sale of tubes or other parts
whether the customer needs them or not.

Drawing the Line

(Editor's note: There should be a line of dis-
tinction here. While the margin of profit on
tube sales is indeed small, still we believe it is
fair return to the Service Man to reimburse him
for his labor in testing the tubes, overhead, etc.,
providing the tubes are brought in for testing.
Where a service call is made and tubes are
shown to be at fault, a reasonable charge should
be made for the trip in addition to the {ist price
charge of each tube that is changed. Unfor-
tunately. we must admit, very few Service Men
are content with the small profit that is made
on sfuch a sale, and therefore there arises a
tendency to invoke racketeering methods for
making a service call pay.

We doubt if the manufacturer can be blamed,
except perhaps in regard to his recklessness in
selling to '‘cut price” dealers. Because of “‘cut
prices” in tubes "gyp” service methods have been
encouraged, since Service Men cannot possibly
make a service call pay on the narrow margin
of profit obtainable on the sale of a few tubes.)

Fundamental Corrective Measures

After reading the above, you might say just
a8 Mark Twain once said, “Everyone complains
about the weather but no one does anything
about it.” Mark Twain’s statement is very true
for cobvious reasons, but surely something can
be done about the radio service situation.

Radio manufacturers continually emphasize the
importance of the Service Man and in connec-
tion with automobile radio equipment, they even
go so far as to investigate and appoint official
service stations so that their products will be
properly installed and serviced. However, do
they try and see to it that the Service Man
gets a legitimate charge for honest and efficient
service? They are not concerned with his wel-
fare, for if the Service Man iz foolish enough
to duct his business on an unsound basis

CONCOURSE

Dry Electrolytic
Wax Paper
“Peewee” Paper Tubular

CONDENSERS

389-409 WALES AVENUE, NEW YORK
Write for 1954 Catalog

let him suffer.

Here is the point where something can and
should be done. l.et manufacturers cease ad-
vertising automobile radic receivers with free
installation, as this sort of pricing does not
allow the dealer to pay a legitimate charge to
the Service Man for installation and service. The
manufacturer should look further than the end
of his nose and realize that, inasmuch as the
Service Man is getting very little for his serv-
ices, he is going to be compelled to use dis-

AC: CURRENT-Anywweae /
wiy lalo LIGRT PLanTs

OPcratea AC radios, amplifiers,
refrigerators, and all oiher standard
houschold  appliances, Sizes 300
watts and up, Write for interesting
deseriptive literature

ATO ENGINEERING CO.
Mankato, Minn.. U, 8. A.
Mfrs. of AC Generators and Converters for oberat-

ing AC Radios on 32 and 116 volts DU

W SERVICEMEN/
| Something MEW in -

A P oA SYSTEMS |

DEALERS! Serviceman! Make big money renting or
sclling the new Postal All Purpose P, A. System.
Bimisde to Install. Extremely low in cost

Write for free destriptive circutar.

h t methods to get money from the public
so as to survive. All this in the end tends to
lower the confidence of the public in radio
in general and has its adverse effect upon the
manufacturer,

{Editor’s note: The cut-throat service organiz-
ations employ a great number of tricks that will
not pass the spotlight of square business methods,
We are very much interested to hear of some of
these shady practices as used by such radio
houses, and we urge ‘'legitimate” radio men to
write te us and let us know of any unfair com-
petition that makes it difficult to run an honest

business.)
®

POSTAL RADIO CORP,, * N vy stie=t

New York, N.Y.

BACK ISSUES of RADIO-CRAFT prior te
December, 1932, are available at 50c¢ per
copy. Succteeding issues are still available
at the regular price of 25c per copy.
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SHORT CUTS

(Continued from pege 159)

A CONVENIENT TUBE SHIELD
(Fig. 6)
W. T. Cleytor

WHERE space is at a premium vacuum tubes
may be shielded as shown in the figure.
If it is difficult to obtain aluminum paint which
with a continuity meter will show conductivity,
tinfoil may be substituted, although most “5 and
10" stores carry suitsble paint.

A HANDY SPEAKER PLUG (Fig. 7)

A. Rounsa

A HANDY plug that may be used for apeaker
connections, for instance, may be made by
sawing off the prong-end of & tube base and
attaching a short handle, as shown in the figure,

®
LATEST IN RADIO

(Continued from page 139)

ing directly up.

Voltage variation is very small between no-
Joad and full-load. Motors up to %-h.p. may be
used on the 300 and 500 W. A.C. plants provided
they are of the repulsion-induction type. The
plant is ideal for power supply in summer homes
and on small farms. An all-electric radio set
may be operated at an approximate cost of lc
ver hour. Newly developed refrigerators which
druw very little current can also be operated.

A new and recent generator design gives the
plant exceptionally fine voltage regulation. The
110 V. A.C. winding is entirely independent of
the field exviting winding. Direct current for
the field is supplied from a 40 V. D.C. arma-
ture winding. This winding serves a triple pur-
posc. Besides supplying D.C. field current. it
cranks the engine electrically when supplied
with D.C. from a storage battery, and also keeps.
the starting batteries charged at a low rate.

Normal voltage drop change in the generator
winding due to increasing and decreasing loads.
does not affect the field current because the field
current is supplied by a separate winding.

When the plant is used with starting batteries,
these serve to stabilize the output voltage to a
further degree by absorbing the increased D.C.
voltage when.the plant is running with partial
load. These batteries keep the voltage on the
generator field at approximately the same voltage
between partial-load or full-load.

These A.C. plants may be made self-starting
by connecting to 2 small, 6 V. auto-type storage
batteries connected in series. A field-exciting
armature winding automatically keeps these bat-
teries charged. The plants may be started and
stopped from remote points by installing bell
push buttons in convenient places.

Lights are bright with no flickering: this is
mainty due to the improved design of the coup-
ling.

The plant has the following specifications:
300 W., 60 cycles A.C., electric starting; engine,
%.h.p. at 1,800 r.p.m. Emergency hand-starting
lever. Fuel tank, 21 pints capacity, mounted on
back of engine; oil supply, 1 pt. One gallon of
fuel will earry full-load for approximately &
hours. Generator has 2 separate, ball-bearing
windings. Dimensions, 27x15x17 ins. high. Net
weight, 127 Ibs.. crated 150 Ibs. Finish, black,
heat-resisting enamel.

An electric plant. (No. 537)
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TALK AND HEAR OVER
A LIGHT BEAM

(Continued from page 141)

the projector head in a vertieal are. Make up
the trunions from pipe fittings as specified and
<hown: no elaborate DLearings nre needed for
allowing the head to swing either vertically or
aorizontally as the movement is small and
seldom required—once focused on a receiving
station it will probably be left that way for
long periods of time. Make up a 3 sided cover
to fit snugly over the entire unit out of presd-
wood and then paint cverything, inside and
out, with a coat of *flat black™ paint. Note that
this paint must not be conductive in the slight-
est deffree.

The Receiver

Make up a disc of heavy wowl to fit snuly
inside one end of the stove pipe, on the center
of this mount a 4 prong tube socket with angles
in such a position that the concave side of the
plate in the photo cell faces away from the
bourd and is centered on it; mount a condens-
ing lens on another piece of wood fitting snugly
inside the pipe (with a hole through it for the
light to Dass, of course), Focus an image of
the sun onto the position occupied by the
plate of the photo tube (but NOT onto the
plate) through the lens so that the image covers
the entire width of the plate and fasten the
lens to the board with a couple of strips of
metal in this position. Mount 2 binding posts
on the socket board for leads to the cell, Place
this assembly inside one end of the stove pipe,
find the balance boint and mount 2 blocks with
holes to fit 34-in. pipe at this point. Then paint
the entire unit. inside and out, with ~flat black.”
Make up another trunivn similar to the one for
the transniitter.

The Amplifier

The amplifier is more or less standard equip-
ment. except that it is designed to operate from
a 6 V. battery and incorporates its own power
plant in the form of a compact motor-generator
unit. and has a rather hizher gzain than the
usual ALF. amplifier to allow of driving a loud-
apeaker from the extremely minute output of a
photo cell. All voltages, ineluding bias voltage
for the photo cell and power rvequired for the
projector lamp and modulator field coil, are
tuken from the binding post strip on the ampli-
fier chassis which reduces the hookup to very
simple terms. and everything is controlled from
the single switch on the chassis.

The bias voltage for the photo cell is taken
from the 90 V. tap of the motor-generator
through resistor R2, which acts as a filter
resistor to remove all trace of commutator ripple
since it is by-passed by the 2 condensers, C12.
C13: and through the load resistor. R1. The
variations of voltage due to the action of mod-
ulated light on the vphoto cell are transferred
to the grid of the type 77 tube through coupling
condenser Cl, R20 acting as a volume control for
the input signal, which is then amplified through
the remaining stages and fed to the receiving
speaker through condenser C19. The signal to
this speaker is controlled through switch S1 in

the ground lead. This switch is made necessaryl

by the fact that the same amplifier is used for
both receiving and transmitting and hence feed-
back to the microphone Wwould occur if both
speuker and microphone were on together. Of
course this means that “break in” communica-
tion is not possible, one party having to wait
until the other is through before answering. To
allow strictly 2 way communication the head-
phone jack is provided and this will allow the
speaker to use both headphones and “‘mike™ at
the same time and permit “‘break in” operation.

The signal from the mike is fed into the grid
circuit of the type 79 tube through switch S2.
No volume control or matching transformer is
provided as these are incorporated in the micro-
phone unit specified. as well as the mierophone
battery.

The mechanical layout of the chassis is clearly
shown in the photographs and the construction
should present no difficulties to one at all
familier with radio construction. Some may
think that there are an excessive number of
resistors and bypass condensers used, but rest
assured that they ace all necessary to insure
stable operation of a cirenit having as high a

RADIO-CRAFT
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NATIONALUNION
TUBES X-RAYED

The National Union laboratories have x-rayed
some of the newer type tubes to illustrate their
complicity and the necessity for extreme accurncy
during course of mauufacture. Engineers and
technical experts with years of experience super-
vise every step in the manufacture of National
Union tubes to insure their consistent superiority.
The partsof the ty pe 2B7 shown x-rayed at theleft
are: 1, Top cap; 2, Top Cup Cements 3. Control
Grid Supports: 4. Screen Grid Supports: 5. Shield;

6. Plates; 7. Mica; 8. Collar; 9. écreen Grid Con-
nector; 10. Diode Shield Welds; 11. Screen Grid
Weld; 12, Heater Welds; 13. Stem Press; 14. Bulh
to Stem Seal: 15. Base; 16, Base Pins: 17. Solder;
18, Exhaust Tube Tip; 19. Lead Wires; 20, Basing
Cement; 21, Exhaust Hole: 22, Lleater Coil Legs:
23. Cathode: 24. Diode Shield; 25. Diode Plate
Welds; 26, Diode Plates; 27. Plate Supports: 28,
Bulb; 29, Suppressyr Grid Supports; 30. Cathode
Tub; 31. Curl; 32, Tubulated ;l'ip: 33. Solder.

FREE SHOP EQUIPMENT

Service dealers who want to keep up to the minute
nepd modern equipment and data. National
Uniun knows the problems of the service business
and supplies FREE with National Union tube
purchases: Service Munuals, Supreme #333
Analyzer, Service Tool Kit, Supreme #85 Tube
Tester, Hickok Tube Tester, #1180 Perpetual
Tester with All-Wave Oscillator, Triplett Tube
Tester. Small depuosit.

Other features of National Union's program for
Service Profits include; 1, Ten Cent Eigher List
Price. 2. Service Aids. Churts, Data. 3. Sales
Aids. 4. Superior quality. 5.7 'ubes Sold at Full
List Price. Thousands have tied up with the
National Union plan for prolit , ., why don't you,

NATIONAL UNION JOBBER STOCKS ARE COMPLETE.

National Union Radio Corp. of N. Y. pRJ
400 Madixon Avenue,
New York City.

Le-9
Tell me more about..............

POWER

(Patent Applied for)

»Multi-Tap’ Universal Power Transformers

by the original power units. Easily installed.

SERVICE ENGINEERS

ONLY FIVE (8) POWER TRANSFORMERS

patrons.

FREE FOR THE ASKING —

504 S. Throop Street

Bat:k Issues ot_ M-Graﬁ_

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, 99 Hudson St., N. Y. C.

TRANSFORMERS!

The wide range of adaptability of only five models
is made
possible thru various taps in these units which may be
used singly or in combinations, The required current
values can be delivered to each of the several leads in
the set with any combination of tubes, as accurately as

This is a real opportunity for you!

NECESSITIES

to protect the enormous investments in radio sets mow in use by your custonmers. STOCK OF

formance in case of trouble in the transformer—the heart of the radio—in any of more than
905; of all radios, whether ‘“orphaned” or eurrent models.

Every radio dealer needs a kit of “MULTI-TAPS™ to insure continued radio service to his

AC 110-120 V., 50-60 Cy., 220-240 V., 50-60 Cy., 115 V., 25-10 Cy.. 150 V., 50-80 Cy.

“MULTI-TAP” Bulletin No. 6, listing 1927 models of radios which you can immediately service
with one of only 5 “MULTI-TAP" power and input, output, and filament transformers.

GENERAL TRANSFORMER CORPORATION

provides immediate remewal of original per-

Chicago, lllinols

Blill.b-.‘
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THE SET YOU HAVE

the “MJ” for the truly critical
There is no finer all-wave receiver
Write for Details
PIONEER SOUND LABORATORY
135 Liberty St New York, N, Y.

When Seeki 1 a Radio
School . .,

Cunsider the advantages of RCA
Lnstitutes
lementary rudio prin.
el sabjoects, sound
Marctival radio
feA Institutes i
prepuared te give you the instruc-
1M you need,
Students attemling our Chileago Seliool this Summer
hay el @ lvantage of combining a studv of the
rentitie wonders of the Worlil's Fair,
RESIDENT SCHOOLS NEW YORK & CHICAGO
with modern standard eQuipment
EXTENSION COURSES FOR HOME STUDY

under convenient “‘no obligation’* glan
Ilustrated Catalog on Hequest.

R. C. A. INSTITUTES, Inc. oen. ar.s

75 Varick St,, Now York—I1154 Merchandise Mart, Chicano

N E W' SHEET METAL
"

PUNCH FOR

Servicemen
Experimenters
Amateurs [

Whether «
elip s

Knock out those socket and elee-
trolytic eondenser holes in METAL
chassis  easily and quickly in 3

el ATl yol need 15 2 KAY
FUNCH and a bhammer, Hole sjzes:
%", W, 1-3/167, 1%”,

$ 15_0 Your price each net. F.0.B.
Shp. Wt 2% Ibs, Remit by check
or money order for full amwunt,

KAY SPECIALTY MFG., COMPANY

118 5. BROOM STPEET 0 WISCONSIN

Otainable ln varlovs sizes
fo meel your

i =
ALLIEDTRADIO

FR EE! NEW KADIO

CATALOG

Packed with siew model radio VALUES at rockbottom
wholesale prices. Money-baek guarantee and 30-DAY
FREE TRIAL IN \'()l'llrllﬂ.\ﬂ-: m; every 3et! AL
tyPes. Rend for big, new FREE catalog

TODAY, Yrice ...... 9’45 up

FORDSON RADIO, Inc.
Dept. 9:39, Oakman Bldg. DETROIT, MICH.

ALWAYS WANTED |

BE SURE TO READ THME ANNOUNCEMENT

ABOUT THE NEW 1935 OFFICIAL RADID SERV-

ICE MANUAL WHICH APPEARS ON PAGE 163
OF THIS ISSUE.
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| ®ain as this one. uncontrollable nudio oscillation

will be the likely resuit of skimping in this
quarter,

Operation

After all units are constructed and assembled
the outfit should be tried out in the laboratory.
Unless you are building 2 complete stations of
transmitter and receiver it will be necessary to
use a temporary amplifier for either receiving
or modulating. Any standard A.F. amplifier will
do the trick if it is properly matched into the
input or output circuits, as the case may be.

Set up the projector head and couple it tu the
amplifier, then set up the receiver also coupled
to an amplifier and proper bias potential on the
other side of the "lab.” Cut down the brilliancy
of the projector lamp (with a series resistance)
and focus it on the receiver cell. Adjust the light
Kate to a very narrow slit—talking into the mike
should now produce an audible signal at the
receiver with the projector lamp at very low
brilliancy. If this test proves satizfactory you
may now proceed with an outdoor test for
distance, getting further and further apart
while increasing the brilliancy of the projectur
lamp proportionately. This test will probably be
easier if made for the first time at night, though
daytime communication over considerable dis-
tances is possible if the photo cell is well
shielded from all sources of light except that
emanating from the transmitter.

After the distance test is sucecessful you may
mount the projector and receiver in any con-
venient locativn where they will cover the ter-
ritory desired and you may go to any lengths
your ambition will permit in the complication
of this mounting—if you desire that they be
aimed from within the station it can be Jdone,
providing you are skilful and ambitions enough
to build the necessary apparatus. One point
must be noted, however, if You cun mount the
projector and receiver inside the attic and point
them through a window it will save o whole
heup of trouble in making the apparatus thor-
oughly weather-proof, which must be dune if
they are to be mounted outside. That, however,
is, I suppose, a lazy man’s viewpoint and may
not meet with your approval.

In General

The subject of photo cells in meneral was cov-
ered rather thoroughly in the August issue of
Ramo-Crarr (The P.E. Cell, page %6) and the
builder of this apparatus is advised to read this
article carefully if he has not aiready done so.

However, no data is given as to specific cells,
therefure this information covering the cell
specified herein is supplied.

Characteristics of type 868 phototube.

Anode supply voltage., % max, volts.

Anode current........20 max. microamperes
Static sensitivity..... .55 microamps. per lumen
Dynamie sensitivity

(1000 ey.)..........50 microamps. per lumen
Dynamic sensitivity

(5000 ey.}.ovven.. .. 43 micronmps. per lumen

Load circuit resistance 0.1 to 5.0 mexzohms
Bulb .. LT-®
Base ............00. . Snall 4 pin

While in operation the cathode¢ of this tube
should never be exposed te an excessive amount
of light or the sensitivity of the tube will he
appreciably reduced, If subjected to direct sun-
light the tube will probably be permanently
damaged. If subjected to direct sunlight while
not in operation the sensitivity will be tem-
porarily reduced by an amount, and for & period
of time, dependent on the length of such ex-
posure,

The 868 is also sensitive to temperature and
will be permanently damaged if operated above
120 degrecs F. This means. in the present prac.
tical instance, that if the receiver head is to be
mounted where it will be exposed to direct
summer sunlight it had better be painted with
silver paint to reflect rather than absorb the
heat of the sun.

The amount of lixht and anode voltage shou'd
be adjusted so that the current through the
tube will never exceed 20 microamperes. Exces-
sive light or voltage will cause the gas in the
tube to become conductive, which fact is made
known by a blue glow within the tube. If this
glow is allowed to persist for more than a few
seconds. or occurs frequently, the tube loses
sensitivity and the ability to respond uniform'y
to modulated light.

RADIO-CRAFT

Remember, also, that the phototube is a high-
resistance device. This means that all eircuits
associated with the tube must have extremely
good insulation resistance, and that the tube
base and socket must be kept clean and free
from accumulations of dust and moisture.

Aside from the points brought out sbove
relative to the phototube, with which the average
radio man i$ not yet thoroughly familiar. the
operation of the device is subject to the same
rules and conditions relating to any radio device.

The motor-generator specified is extremely
rugged and reduires no attention whatever as the
special ball bearings are packed in grease ani
the brushes are-of special alloy composition which
will wear indefinitely. Unlike vibrator devices,
sometimes used for the same purpose, the motor-
®enerator is not harmel by operation with n -
lond and will stand a 307 gverload indefinitely.
The generator is filtered within its own housin:
sufficiently for use with the average radio set
(for which purpose it was designed) having
only 1 stage of A.F. amplification; but in the
present instance, where { stages are used, not
even the sligzhtest trace of commutator ripple
can be tolerated in the voltage amplifier stages
or the biasing voltage to the phototube, No
luck at all was had with attempts to apply
vibrator types of eliminators to this particular
unit, although it is possible that such a unit
can be obtained which will be found to be satis-
factory.

List of Parts

PROJECTOR AND RECEIVER HEADS

One specinl midget dynamic speaker unit with
6 V. field and transformer for type 41 tube:
One small automobile spot light in which the
bulb can be focused:

Two condensing lenses, 6 ins. in dia., plano-
convex:

Eight pipe ells, 8-in.;

Eirrht pipe nipples. #ix4 ins.:

Two nipe tees. *i-in. ;

Two reducing couplings, YexH-in. ;

Two pibe flunges. *j-in.;

Two lengths pipe. *j-in,, sufficient to mount
rojector and receiver heads to desired height:
One length stove pipe. Tx24 ins.;

One haseboard, 114x7%4x24 ins.;

Presdwood for sides and lens mountings;

Flat black paint;

Rrass or cobper sheet, 1/16-in., for light gate;
One 4 prong tube socket;

One Sylvania type 288 photocell.

A MPLIFIER
One carbon resistor, 14-W., 1 meg., Rl;

Seven carbon resistors, 14-W.. 50,000 ohms,
R2. R3, R¥ R1o. R13, R15, R17;
Five earbon resistors, 1%4-W.. .25-meg., R7,

RO, R12, R14, RIR;
Two carbon resistors, 14-W., .5-meg,, R6, R18;
Two carbon resistors, 1-W., 2,000 ohms, R4,
R1Y;
One carbon resistor, 2-W., 600 ohms., R19:
One carbon resistor, 4L-W_, 30,000 ochms. R5;

One volume contrel ypotentiometer, .25-meg.,
R20;

Four Concourse paper condensers, .006-mf.,
600 V,, Cl, Cc2. C3, C4;

Eirht Concourse paper condensers, ,25-mf.,

200 V., C5. C6, C7. C8, C9, Cl0. C11, C12;

Three Concourse type C-4 dry electrolytic con-
densers, 4 mf., C13, Cl17. C18;

Three Concourse type PTW-10 dry electrolytic
condensers, 10 mf.. 25 V.. C14. C15, Cl6;

One Concourse paper condenser, | mf., 200 V.,
C19;

One 30 hy. filter choke, L1;

Three 6 hole sockets;

Two glove type shields for $T12 bulh;

Two screen-grid clips:

Two double tip jack units;

One single-open-circuit phone jack:

One  double-pole, double-throw jack
switch, S1, §2;

Cne heavy current type switch, $3;

One binding post strip having 6 connections;

One L.C.A. Flectraloy chassis, 6%%x10x2 ins.;

One Carter Super Genemotur, model 1580-A ;

One Universal Model QRXF microphone, com-
plete with input matching transformer and
volume control;

One flashlizcht cell for above;

One Sylvanin tyne 77 tube;

One Svlvania type 79 tuhe;

One Sylvania type 41 tube.
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A NEW HIGH-FIDELITY
DUAL-CHANNEL
AMPLIFIER

(Continucd from page 151)

For the benefit of those who like to hear plenty
of lows at all levels, and in order to compensate
for the loss of lows at low volume levels, a bass
“booper” circuit has been incorporated ‘in the
Jlow channel. When this circuit is used, the
harmonic content of the extreme lows (60 to
100 cycles only) is increased slightly, but it is
not at all objectionable to the ear.

Baffle Data

One more fact must be kept in mind about
Joudspeakers in connection with high-fidelity
reproduction, and that is the correct use of a
baffle. The sole purpose of a baffle is to act as
a shield or partition (not a sounding board) to
prevent the sound waves radiated from the
back of the speaker from cancelling those radi-
ated from the front.

The shortest distance, from the center of the
baffle opening in the front and around the baffle
edge to the center of the speaker in the rear,
must be one-fourth of the wavelength, in inches,
of the lowest sound frequency that is to be
reproduced without noticeable attenuation (e.g-
one-fourth of the wavelength of 70 cycles is
64 inches). This applies particularly to a flat
bafle, though a cabinet follows approximately
the same rule. This formula also holds true for
any dynamic speaker when used as a low-fre-
quency reproducer, assuming, of course, that the
speaker itself will reproduce these low fre-
quencies. A high frequency horn-type speaker,
however, requires no baffle, because there is no
backward radiation, though it may be placed in
the same bafle as the Jow-frequency speaker
without affecting the response of either speaker.

Construction

Figures A, B and C show the completed exper-
imental amplifier, the layout of which is more
or less standard. It may be suggested, however,
that in order to reduce hum to an absolute
minimum, the power supply be built as a sep-
arate unit, on its own chassis, if this is at all
possible. However, it is not an indispensable re-
quirement. In connection with hum (due to the
large number of transformers in the amplifier
and the excellent response curve at low fre-
quencies) it is quite necessary to mount T1, T2,
Ch.2 and L3 in such positions that the hum
picked up by them is at a minimum. It might
even be found necessary to re-shield them in-
dividually. In fact, care must be exercised in
the placement of all parts and leads in order to
minimize hum and feed-back.

Construction of the unit may be determined
by reference to Figs. A, B and C, and the circuit
diagram in Fig. 2. However, a few comments
are added.

The low-pass filtering system for the low
channel is accomplished by means of Ch.3, R12
and C10. The results are shown by the fre-
quency response curve of the low channel above
800 cycles, This cut-off could be made more
abrupt, but since the low-frequency speaker
efficicney is “down’ at high frequencies it was
found inadvisable to incorporate & more com-
plicated filter herein. Unit Ch.3 is 2 30 Hy. choke
that has been reduced to 15 Hy. by removing
the lamination shell, substituting a new paper
gshim about .025-in. thick for the original shim
(the original one is about .006- or .008-in. thick),
and then replacing the shell

When the bass ‘“booper” circuit, Ch.2, C5, R6,
is removed (by making R6 zero) the bass re-
sponse is “'held up” by the resonant circuit R12,
Cl4, T5, Cl11, and the bass response of the low
channel is shown by curve A on Fig. 2. As R6 ia
increased, the bass response becomes more
nearly B, and finally becomes B when R6 is wide
open. Incidentally, if one cares to move the
peak, at B, up the frequency scale, it may be
done by simply decreasing the value of C6 (.03-
mf{. moves the peak to about 100 cycles}, or to
move the peak to a lower frequency, simply in-
crease C5.

In the high-frequency channel the high-pass
filtering is accomplished by means of C2, C4,
C8, C12, Ch., TS, with the results shown by
curve A'-A' on Fig. 3.

The normal response of the high-frequency
channel is shown by the curve A’-A'. By rotating

RADIO.CRAFT

for

SEPTEMBER,

C16 slowly in a counter-clockwise direction, the
curve becomes A’-C’, then A’-C”, etc. This allows
the listener to adjust the extreme high-frequency
cut-off to suit the operating conditions. Resistor
RS varies the level of the entire high channel
independently of any adjustments to C15. The
listener's ear alone can determine the correct
setting of the high-frequency channel level, but
it may be said that many weird sound effects
can be produced with this control.

It will be noticed that in both chsnnels all
“B+'* leads are well filtered (C6 and R7, C11
and R13, C7 and RS, and C13 and R11). This
is quite necessary in order to prevent feed-back
between stages due to the high gain of the
amplifier.

Units S1 and S2 are both 4-prong sockets from
which the leads for the low- and high-frequency
speakers respectively are brought out (2 voice
coil, and 2 field leads).

Additional Features

A 200 ohm input is provided as well as the
regular high impendance input. The 200 ohm
input may be used for phonograph or micro-
phone, or a 200 ohm line input. A regular carbon
microphone will give plenty of volume when used
with this amplifier, but ordinarily the quality
will not be as good as with a dynamic or con-
denser microphone. However, the latter two
types will require additional pre-amplifiers.

The 200 ohm output winding in the low chan-
nel serves two purposes where true high fidelity
f3 not required (response: 30 cycles to 5,000
cycles), It may be used for phonograph record-
ing, or for a remote reproducer (which may be
& permanent-magnet type). In either case switch
S2 is thrown so that the low-frequency voice
coil circuit is opened and choke CH.3 is shorted
out. The high channel is then simply turned off.
The use of the low channel only with its 6,000
cycle cut-off for phonograph recording is jus-
tified by the fact that only the most expensive
pickups record above about 4,000 cycles, and
also because a speaker's efficiency at high fre-
quency it not a factor.

Socket S3 is a 6-prong unit to which the fila-
ment leads X-X and the “B+" ground, plus
two input or “B+" leads (if desired) are con-
nected so that power may be obtained to run a
tuner for the amplifier if desired.

The author will be pleased to receive any
ecomments or questions concerning this amplifier.

List of Parts

One metal chassis base 3x10x23 inx.;

Five 4-prong wafer sockets, V5, V8§, V7, V3,
A iH

Twe Na-Ald type 434 4-prong sockets, S1, S2;

Four 6-prong wafer sockets, V1, V2, V3, V4;

One Na-Ald type 436 6-prong socket;

Two twin-tip jacks, J1, J2;

Two binding posts, “Input,” BPl. PB2;

One S.P.D.T. toggle switch, Sw.1;

One D.P.S.T. toggle switch (open one circuit —
close one circuit), Sw.2 (a D.P.D.T. switch muy
be substituted) ;

One S.P.S.T. toggle switch,

One Electrad type RI-242
ometer, 0.1-meg., R1;

One Electrad type RI-203
ometer, 0.5-meg,, R2, R3;

One Electrad type RI-206
ometer, 1. meg., R6;

Four IRC resistors. 3,000 ohms, R4, R5, R9,
R10;

Two IRC resistors, 10.000 chms, R11, R133

Three IRC resistors. 25,000 ohms, R7, R8, R14;

One IRC resistor, 50,000 ohms, R12;

One Ward-Leonard resistor, 20,000 ohms, R15;

Sw.3;
tapered potenti-

tapered potenti-

tapered potenti-

One Aerovox Ppigtail mica condenser, 400
mmf., C10;
One Aerovox pigtail mica condenser, 500

mmf., C2;

One Aerovox pigtail mica condenser, .002-
mf., C8; .

One Polymet condenser, .06-mf., 60¢ V., C5
(see text):

Three Polymet condensers,
C1, C4, C12;

One Aerovox condenser, 0.25-mf., 300 V., Cl4;

One Aerovox condenser, 0.5-mg., 400 V., C16;

Eight Aerovox dry electrolytic condensers, 8-
mf., 500 V., C6, C17, C11, C18, C117, C18, C19, C20;

Two Concourse dry electrolytic condensers,
80-mf., 25 V. C3, C9;

One tone control, C15:

One General Transformer 200-chm line-to-
grid transformer, T1;

0.1-mf., 8300 V.,
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The BEST

was required —

WRIGHT-DECOSTER
was chosen!

HE Hollywood Con-

cession at “A Cen-
tury of Progress’’ was extensive-
ly representative of the sound
and motion picture industry.
They chose Wright-DeCoster
speakers in 1933 and definitely
specified that nothing but
Wright-DeCoster speakers
should be used at their con-
cession in 1934.

A model 309 full range repro-
ducer and horn will improve the
sound in any theatre, If it does
not it may be returned and the
money fully refunded. Write for
full particulars.

: <
They will ask you
“when did you get
your new radio?"”

Any automobile radio set can be
improved by installing a
Model 245
Vehicle Speaker

245 Vehicle Speaker ¥15

We sell this speaker with the under-
standing that it may be returned and
your money fully refunded if you are
not pleased in every respect.

Be sure and state type of output tube
or tubes when ordering your sample.

Are you a Wright-DeCoster
user? If so, are you receiving
our monthly sound letters?

WRIGHT-DeCOSTER, Inc.

2251 University Avenue
St. Paul, Minn.

Export Dept. M. Simons & Son Co.,
25 Warren St.,, New York.

Cable Address: Simontrice, New Yeork
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T Warhdngien Sireel Brooklym, M. ¥

ALUMINUM PANELS
16 Gauge , a zu. 7xH 32
5/64 Inch or 13 Gaug

Tx12, 38¢; Txl4, ug.ms. a9c; .x.-;.ese 29¢

These panels are a special Int at the above prices
Lonker and wider at correspondingly low Prices
Add postage on 2 lbs. for each. We have nu
catulogue., Radio parts for over 10 years.

BLAN THE RADIO MAN, INC.
177 Greenwich St., Dept. Y, New York, N, Y.

ALLIEDYRADIO

AGENTS WANTED!
MOTION PICTURE SOUND

Most fascinating field awaits live Radio Service
Men—quick. sure profits

ASK FOR FREE CATALOGS

$5.0.S. CORPORATION
1600 Broadway New York, N. Y.
Cable Address: "‘Sosound” New York

192 PAGES or

SHORT-WAVE and
P.A. DATA - only 50°¢

TRY-MO RADIO CO., INC.
85-C Cortlandt Street New York

1O Houss

| of Reading Pleasure

5

Five Stirring Stories of

Future Science in Current [ssue

WONDER STORIES brings to Its readers vivid, thrill-
ing, and absorbing tales of adventure on alien Idanets
—stories of Dbivlogical monstrosities. time-travel. the
future civilizations of man. and other eduwcationaf
science-fiction themes.

Ilere i~ the contents for September: THE FALL OF
TI{P l'.]H'l'L TOWER by Charles de Richiter. THE

K OND by John Beynon Harris, TIE

IA by Laurenee Manning. THE TREE

OF EVIL I) David H. Keller, M. .. and E
.\L.\\'hl) RBRAINS by Eamde Binder-—plus several in-
teresting depattments. The voive of the SCIENCE FIc-
TION LEAGUE.
SPECIAL OFFEH (in U.8.A. only)—One year for $2.00.

end check of money ocder

WONDER STDHIES. 99.-R Hudson St..

New York. N. Y,

Be Your

octor'

4 5 This new monthly
-|_| magazine 1. alw your
H

own doctor. WHAT

ATLS YOU? POPU-

| L.AR )'ll‘.l!ll‘l'\l'.l(lln
LLUSTRATED —! and  advises you

thorou gh ly. Written
fur you by tor-,
Nim-technijcal. yet
autheritative for all
laymen,  Many  ana-
tumical ilustrations.

t all newsstands.

Special Offer!
Months for
Sand 25¢ for sample copy

POPULAR MEDICINE
97R Hudson St New Verk N.Y.
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One General Transformer interstage tran -
former, T2;

One General Transformer interstage tran--
former, T3;

One General Transformer push-pull inpu
transformer, T4;

One General Transformer push-pull inpu.

transformer, T5;

One class B power transformer, 480-0-480 V.,
T8 ;

One filament transformer, T9:

One choke, 5 hy.. Ch.1:

One choke. 500 hy., Ch.2;

One choke, 30 hy.. Ch.3 (see text):

One choke, ¥ hy.. 250 ma., Ch.5:

Four Raytheon type 56 tubes, V1, V2, V3, Vi

Four Raytheon type 45 tubes, V5, V6, V7, V¥

One RCA type 5Z3 tube, V9:

One Wright-DeCoster high-quality speuker.
including output transformer T6, and a $00-
ohm field coil, Ch.6;

One Wright-DeCoster high-frequency speaker.
including output transformer T7, and a 200-
ohm field coil, Ch.4;

Miscellaneous wire, nuts, bolts, ete.

®
NEW P.A. EQUIPMENT

(Continued from page 155)

the best time to make such installations.

On this page are shown some modern devices
which will aid the P.A. man to close sales and
make a profit at his task of installing equipment.

Perhaps the most important feature of this
newly designed portable P.A, system is its
ready adaptability to such a wide variety of
uses, buth in and out of doors. When used in a
large theatre or auditorium. and employing the
two speakers which are furnished as standard
equipment, it will easily cover a 3,500 gathering.
For outdoor meetings etc.. this portable sxystem
will reach every person with a clear-cut and
faithful reprodurtion of either voice or music.
Outdoors, it has a coverage of 2,500,

To guarantee the utmost in pickup efficiency
and frequency response, a condenser microphone
with a neatly designed built-in head amplificr
is employed us shown in the illustrations. The
power supply and amplifier for this new P.A.
aystem are housed in one small metal case, and
to eliminate any possibility of incorrect hook-
up. all connecting plugs are polarized.

The speakers employed in this systemm are
housed in newly designed all-aluminum baffes
which permit better coverage and ureater ef-
ficiency than the old hox type batfles previously
used. The speaker baffles are mounted on ad-
justable standards. and can easily be removed
for mounting on walls if necessary. The speaks
ers can be swiveled from gide to side and can
be raised and lowered on their adjustable stand-
urds, The standards are designed and con-
structerl exactly like the floor stands ordinarily
used with all types of microphones,

The efficient manner in which these units have
been designed and constructed permits easy in-
stallation of either the permanent or temporary
types. Also all of the parts are carefully pro-
tected against outdoor weather conditions.

With these devices a P.A. man can make an
installation in materially less time than re-
quired with previous units and in this business
it is well known that time i3 money.

A NEW COPPER-OXIDE
PHONO. PICKUP

(Continued from page 155)

copper oxide; the average resistance of the
pickup is approximately 0.1-meg. No backszround
noise whatever is developed. Its high resistance
makes it possible to connect it directly into any
radio set without any changes whatsoever. The
operation of the set itself is not affected in the
least.

This unit operates as u resistance that varies
according to the motion of a econtact arm which
is rocked by the needle. This ‘“‘variable resistor"
modulates a steady D.C. potential that fows
through it. The modulated voltage is applied
to the grid of the vutput vacuum tube.

RADIO-CRAFT
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Fig. 2 .
Equivalent circuit action of the unit.

Figure 1 shows a cross-section of the pie .
up. from which its simplicity can be roanllly
seen. The oxide crystals provide the resistance
element. which resistance varies with the pres-
sure. approximately between 40,000 and 500.000
ohms. The output of the pickup will mainly
depend on the voltage applied across this re-
sistance. Although 25 volts is enough to obtain
a large output. 250 volts can be used without
burning or baking the oxide crystals. The pick-
up in construction, is very similer to a double-
button micraphone. That is, it consists of 2 re-
sistance elements that simultanecusly vary in
the opposite direction. (The resistance of the
crystals i one cup is mu‘easmg while the re-
sistance of the crystals in the other cup is de-
creasing.) These 2 elements can be used in the
case of push-pull output tubes. In the cmse of
single-tube output. only 1 element (cup) is used
and gives equally good performance, The voltage
and current—less than 1 ma.—is obtained from
the “B" supply. This small current can hardly
be considered a drain. even on battery-operated
sets, Figure 2 shows the equivalent circuit of
the pickup. Figure 3. the simplest method of
connecting to any radio set regardless of make,
model or year of manufacture, The pickup is

always connected to the tube preceding  the
power stage.

The construction of the pickup unit is a
endical departure from the magnetic type. (1)

I is simple and rugged. (2) Proper dampening
makes it possible to eliminate all resonant peaks
—such peaks are the cause of puor reprodue-
tion. (3) Contrary to the magnetic pickup. the
response does not fall at the lower frequencies
but shows a marked rise. It is, therefore., un-
necessiary to use filters or any additional ap-
paratus in the amplifier of the radio set to ob-
tain the lower freduencies. The reproduction
is not mechanical=but real. The combination
of the radio set and pickup give a straight-line
output.

The die-cast construction eliminates tone arm
tesonance. Ball-hearing pivots give free motion
to the arm resulting in perfect tracking. Long
record life is obtained by the exceedingly low
weight on the record—less than 2 ozs. (mag-
netic units, for the same bass response, reduire
a pressure of 3 ozs. and more),

®
READER'S DEPARTMENT

{Continued from page 160)

Without going into detail. all or any of the
faults in a radio recciver can generally be traced
or diagnosed by asking the owner a few quese
tions, as to how the receiver stopped (if it is
“dead”) or how the trouble developed—that is,
did the effect occur suddenly or wuas the opera-
tion of the set sradually growing worse for
some time? With this information under his
belt the Service Man should be able to locate
the trouble in a very few moments. If a part
must be replaced, do so with a genuine good
part (by the original maker if possible), for
money saved by buying poor parts is a poor
profit that will, in time. ruin any shop’s reputa.
tion. Better do a good job and charge a good
price: the result will be a satisfied customer,
who will eall you in again.

I do not intend this letter to instruct as to
how various sets are tested or how various
troubles are located. There are many books on

for SEPTEMBER, 1934



that subject {some are good and some are good
for nothing), but 1 intend to convey the idea
that, in actual servicing, the job is usually to
restore @ receiver to the condition in which it
was when the customer bought it and to do that
does not. require a large assortment of apparatus.

Of course, if the customer asks to have im-
provements made on a receiver then, and then
only, is there reason to have a little excess
equipment but, taking everything into considera-
tion, there are very few cases where an im-
provement can be made that the cost would
not be prohibitive—and probably a new receiver
ecould be bought for little more than the cost
of the improvement, which would perform better
than the improved set!

1 write this letter simply to convey my idea
of what would help the business of servicing
radio receivers (somewhere in your magazine
you asked for eriticism. so hereel am giving it).
I do not intend to criticize the article mentioned
above, neither do I approve it, but I feel that
equipment is given too much of the spotlight.

EpwArp J. MONTAGUE,
104-15 35 Avenue,
Corona, L. I, N. ¥.

This is our idea of a constructive criticism.
K a few more technicians will exhibit the cour-
age of their convictions and send us their com-
ments for publication, maybe the radio trade
will take the hints to heart.

Although we agree with Mr. Montague’s re-
marks, ae he presents them, we wish to call
attention to a few points in policy that were
not obvious in the first part of the article, “"Up-
lifting the Servicing Profession” (RADIO-CRAFT,
June, July, August, 1934).

Modern test equipment has been so simplified
and improved, and the directions that accom-
puny them are so complete that inexperienced
radio men are enabled to secure much better
results through their use than would be the
case were it necessary to use less efficient units
in a servicing procedure that depended mainly
upon experience for its success.

Again, experienced technicians realize the
improvements that have been incorporated in
modern test equipment, and are able to apply to
full advantage the more efficient technique
which these design improvements afford.

Finally, as stated in Part III (which Mr. Mon-
tague had not seen when he wrote to us), the
display of comprehensive test equipment has &
psychological effect that has a great way of
attracting attention which turns from interest
to orders,

A VOICE
FROM "“DOWN SOUTH"

Editor, RADI0-CRAFT:

Are the radio fans without electric current
going to be forgotten? There are lots of these
still alive—"believe it or not.” Auto sets have
their share of help, but what about the fellow
who has to stay at home?

The battery sets today are not near so expens
give as they used to be to operate, mainly be-
cause of the tubes used, The 2 V. tubes are a
good example, and the ones of the 6.3 V. auto-
radio type are not near so thirsty for that old
“A” current as were some of the older type
tubes. Almost any type of tube can be had in
this line too, and if you dont believe there is
plenty of pep in them, just give them a try,

The market was flooded with little A.C.—D.C.
sets last winter and some of the owners quit
using them after the novelty wore off. Lots of
them are never repaired after they once wgive
trouble. They may be bought second-hand from
a radio Service Man or shop, very cheap. Many
of these sets were equipped with a plug for
storage hattery use; in lots of cases this was
very expensive, though, on account of the “B”
batteries. This was especially true if the dynamic
speaker received its current for the field from
the “B” batteries, when they would last only a
short time,

These little sets can be changed for either
dry battery or storage battery use at very little
cost for change-over and maintenance. Prac-
tically all of the parts to be used are found in
the original set, Only the circuit needs to be
slightly changed in a few places. The filament
should be completely rewired and all other
wires, except the ones from the coils, removed

RADIO-CRAFT for
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before beginning work. The circuit for battery
operation can be easily checked against the
original A.C.—D.C., diagram. A circuit for use
with a storage battery “A” supply is shown.
There is nothing unusual about it. A good
quality magnetic speaker should be used. If
the original cabinet is used, transformer T. can
be mounted on the back of the chassis. (I used
an old portable victrola case for the set. This
gave room for batteries also, and made a fine
portable. )

ALvA H. CLARK,

Linden, N. C.

FROM ACROSS
THE CANADIAN BORDER

Editor, Rap1o-CraFT:

I noticed in Operating Notes for May, 1934,
Mr. Lamh states that he has not had any
trouble with the 2 mf. condenser in the 201
Stewart-Warner converter.

I understand that this condenser is rated at
400 V., but 1 have come across a good many sets
with & 200 V. condenser and in nearly every
case the condenser has developed a total short-
circuit—in most cases, with the 25,000 ohm drop-
ping resistor burned entirely out; in two recent
cases the 8 mf, electrolytic filter condensers in
the broadcast set also shorted.

1 think the 200 V. condensers were installed
in the Canadian factory only; that is why the
trouble has not appeared in “the States.”” As
most converters have 250 V. it is no wonder
the condensers give out. Instellation of a 2 mf.
electrolytic condenser effectively cures the trouble,

I have also found that reduced volume can be
directly traced to faulty switches; this can
easily be proven by connecting the aerial wire
directly to the coil, If the volume increases the
switch is defective, I have taken these switches
apart and cleaned the contacts and brought
reception back to normal but it is a ticklish
job and a new set of switches is the better plan.
1 have increased volume by going over the entire
set with a soldering iron and resoldering every
connection, This applies to all short-wave re-
ceivers.

1 have found that no reception in the Stewart-
Warner 102 was often caused by open-circuiting
of the wire-wound 5,000 gnd 6,000 ohm resistors.

WirLiaM NYE,
Stewart-Warner Sales & Service,
Ottawa, Canreda,

o
BOOK REVIEW

80-0-0-0 YOU'RE GOING ON THE
AIR! (first edition), by Robert West.
Published by Rodin Publishing Co.,
Ine. Size 8%x5% ins,, cloth covers,
215 pages, Price, $1.75.

This book is the first comprehensive treatise
on the subject of broadcasting from the angle
of the artist that your reviewer has seen. All
those who have ambitions to stand before that
terrifying ogre—the broadcast mike should find
much useful information contained in it. An
idea of the scope of this book can be Rleaned
from the headings on a few of the chapters—
“Gags—DBepged, Borrowed and Stolen; Writing
Radio Comedy; Music for the Multitude: The
Cult of the Announcer; Building of a Program;
Future of Radio.”

The author is a well known authority in the
subject of correct speech and is well fitted for
the task he has “tackled.” The material in this
volume is written in a clear concise style that
makes interesting reading as well as instructive
data. Practically every phase of the field has
been touched on and important facts have been
explained in detail.

An outstanding section in the book is “the
radio speech primer” which tells in simple, pre-
cise language how to speak into the microphone.
develop a mike technique and hold a radio
audience. While this book cannot make an
embryonic musician, comic, public speaker or
other radic entertainer into a star, it presents
many facts which, correctly apwlied will do
much toward achieving this end.—CWP.
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(Hew RA DOLEK

s CATALOG
o Keady

@® lListing Over 6000 Parts, Sets,
Tubes, Amplifiers, Tools, and Test
Instruments Readymade or in
Kits,

® Over 200 Diagrams! Complete
Volume Control Guide. A New,
Modern Tube Index with Bias Re-
sistor Values. Transformer Re-
placement Data.

® Many New Devices! Exclusive
Radelek Inventions in Kit and
Finished form.

® Power Amplifiers! As Complete
Outfits in Kit and Laboratory
Made Units.

® Lowest Prices! High Quality at
the Lowest Prices You Have Ever
Seen for First Class Merchandise,
® If You'vo Changed Your Ad-
dress since receiving our 1933
Catalog, or if you have not re-
ceived a catalog from Radolek
recently, send us your business
card or letterhead immediately!
Our Catalog Is Strictly Wholesale
for Members of the Trade.

The RADOLEK Co.
Dept. RC, 601 West Randolph $t.
Chilcago, Illinois

100 Kilocycles
to 21 Megacycles

The new Model 61 All-Wave Oscillator is
designed to cover a frequency range from 100
kilocycles to 21 megacycles. Tuning is by
means of a precision dial, Each Oscillator is
laboratory-calibrated and supplied with a
tuning-chart, hand-drawn to an accuracy of
one-half of one percent.
Write for complete catalog

Supreme Instruments Corp.
GREENWOOD, MISS.
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SERVICE ELECTRIC /
2fr/geralors.,

In your community
there are dozens of electric
refrigerators to be serviced. Many
need immediate repairs which ecan
be made quickly, with little ex-
pense—and which you can repair
with the aid of this authoritative
Refrigeration Service Manual,
Make many extra dollars, together
with other repair work. Electric
refrigeration servicing is a well-
paying business—start in your
spare time—before long you will
devote full time to it. One or two
jobs pay the small cost of the
OFFICIAL REFRIGERATION
SERVICE MANUAL,.

96 Pages of New Data
Have Been Added to the
OFFICIAL
REFRIGERATION
SERVICE MANUAL

To bring this useful service manual right
up-to-date. Mr. L. K, Wright, the editor of
the OFFICIAL REFRIGERATION SERV.
ICE MANUAL, has added a wealth of ma-
terial on new electric refrigerators, and
older models as well, As usual, every re-
friverator has been accurately described
from the viewpoint of servicing—diagrams
to illustrate the essential parts, so simpli-
fied that repairs can easily be made. The
addition of these new pages will not in-
crease the cost of the book to those who
order their copy now,

Hers Are Some of The Important Chapters:

Introduction to ths Refrigeratimn Bervicing Business

History of Refrigeration

Fundamentals of Refrigerstion

Daescription of Al Known Types of Refrigerstion

Motors

Trouble 8hooting

Unit Parta. Valves and Automatio Equipment

Mukes and Specifiestions of Unita

Manufacturers of Cablnets

Rsfrigersnts and Automatic Equipment and Many
Other Important Chapters

Over 1,200 Diagrams
450 Pages
Flexible Looseleaf Binder
Complete Service Data

Mail Coupon Today!

GERNSBACK PUBLICATIONS, Ine, RC-934

99 Hudson Street, New York. N, Y.

I encloss herewlth my remittance for $5.00 {check,
stamps or Money Order acrepted) for which you
are W send me. POSTAGE PREPAID, one copy of the
OFFICIAL REFRIGERATION SERYICE MANUAL,

::unt:n:‘ J.m:“tn. axtra 98 puges of new material
OB, o1t chreiitaenaiereinnrairannnansansarsinnarse
Addmesd........000ue... teeeteetartecsncnnnnnnnsins
Lo L R - TY P

THE OPERATION OF
BROADCAST NETWORKS

(Continued from page 143)

master-control room in the headquarters of
WABC, Columbia’s key station—one of the
largest operating crews ever assembled for a
broadcast. He was in constant 2-way communica-
tion with numerous land, sea and air observation
pusts by means of an auxiliary short-wave cir-
cuit, As emeryency set-ups of this nature ordi-
narily operate on the thin edge of apeech intel~
ligibility, any slight imperfection in the pickup
would have impaired the program, but which
turned out to be a tribute to chain broad-
casting.

The 7.300 to 2,000 eycle band used by certain
cleared-channel stations is utilized, and line
transmission facilities are taxed to the utmost
in certain pickups that feature the international
slant. An excellent example was the recent CBS
trunsmission over WABC, New York, in which
the microphone was installed in a telephone
exchange in San Francisco’s Chinatown! The
telephone numbers—or sometimes merely the
names of the aubscribers'—were shown by Loo
Kern, Chinese manuager of the exchange, to be
called for in any one of 7 Chinese dialects!

Still another type of voice transmission, which
requires for its efficiency the utmost fidelity in
the entire network system, was the recent
Chicago stockyards holocaust. The tensely grip-
ping eye-witness story as told from atop the
Illinois  Bell Telephone Company's building, a
half-block from the huge fire, was transmitted
with all the spontancous shadings of sound
incident to the broadcast of what was a veritable
national calamity. It was from this point that
Chief Field Marshal Michael Corrigan told the
world that the fire was under control.

Then there is that most remote of remote
pickups, the HByrd Antarctic Expedition broad-
casts from Little America, over 9.000 miles from
New York, a haif-hour program for which
General Foods pays over $7,000. Every artifice
is used to secure perfect pickup, via Buenos
Aires, S. A., and South Schenectady, N. Y. Radio
and telephone engineering were recently put
to a crucial test to present to the audience of
the 59 stations in the Columbia network the
voice of Admiral Richard E. Byrd, as he flew
in his airplane aloft the Antarctic lce Cap!

However, although this was a record.break.
ing achievement in radio, the most brilliant
jewel in the ¢rown of radio broadcast network
operation was the coast-to-coast tie-up of over
600 broadcast stations in a recent Presidential
address to the people of the United States! Com.
plete coverage of the entire country, from a
desk telephone in Washington, D. C.!

Inasmuch as our entire American broadecast
structure depends for its efficiency upon the
“'mnss” coverage that can be obtained by net-
work operation, it follows that the thousands
of miles of wire, and associated apparatus, re.
quired to join one station to another, constitute
a most important link.

“Telephone™ and “Broadcast" Cables

A telephone message eirenit, such as Banker
Smith would use in talking to New York and
Chicago, inclusive, passes through 19 telephone
offices, where “repeaters” or amplifiers rencw
the electrical energy lost in transit through the
cable. To minimize the energy loss, 1,500 “load-
ing coils” are located in the circuit at intervals
of 6,000 ft. The two terminal offices are equipped
te terminate or switch the circuit. The equivalent
of only 1 employee's full-time services tnaintains
this telephone or '‘private conversation™ circuit.
The wires can be arranged to provide a “phan-
tom’™ circuit by means of which an additional
“talking eircuit’ is obtained without the use of
additional wires.

A propram circuit designed only for carrving
radio programs from point to point, on the

Comparative oDeration of eables,
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other hand, requires the use of larger and heavier
wires than those used for telephone conversations.
Also, owing to the exacting requirements of the
broadcasting network service, londing coils must
be installed at 3,000 ft. intervals. In addition,
the special amplifiers employed for network purs
puses total more than twice as many as do the
ordinary amplifiers or repeaters in the message
circuit—40 as compared to 19, At 10 of the 23
offices through which the program circuit passes,
provision must be made to feed the programs
to radio stations, terminate the circuits or switch
them. The eauivalent of 15 technical employees’
full-time service is reauired to maintain a
program circuit! Furthermore. neither phan.
tom nor carrier circuits can be operated in
ccnnection with program circuits.

For everyday telephony, a circuit which wili
transmit a frequency range of 3,500 eyeles is
generally sufficient for full intelligibility of
speech. Circuits for entertainment purposes,
however, require that a range of frequencies at
least %,000 cycles wide be transmitted.

Also, circuits designed for radio program
transmission must be designed to take care of
a considerable variation in volume or loudness.
Otherwise, cross-talk, overloading of the equip-
ment in the cireuit which would produce “blast~
ing” of the reproduction, and the production of
undesirable frequencies would result.

Still another effect encountered in broadecast
network operation is “‘delay distortion.” due to
the different degree of time required for the
high and low notes to travel over the same
copper-wire circuit. Correction circuits must be
used to compensate the distortion which other-
wise woulld result.

These limitations have been surmounted in
circuits that operate over an audio frequency
band of 5,000 to 8,000 cycles, for ordinary broad-
east network requirements. Also, for special
occasions (“Third Dimension in Music,” Rabpio-
CRAFT, May 1934, pr. 634), transmissions have
been made over a band of 15,000 cycles. And
short-distance demonstriationa have been given
of cable transmission over a frequency band
width of 45,000 cycles.

A New Era in Radio

Whereas the Federal Radio Commission was
limited to operation in the radio field, the newly
formed Federal Communications Commission wilt
rule the largest group of communications com-
paries in the world—including regulation of
telephone and telegraph. as well as radio.

Surely, this new regime of coordinated effort
promises radio programs both sustaining and
sponsored, more desirable than any that have
gone before. The first step has been taken in
the granting of experimental licenses to four
organizations desirous of developing the newly-
opened “high fidelity” channels which permit
operation on a frequency band 10,000 cycles
wide. Practical work in this new field is sched-
uled to start in September. The writer witnessed
the demonstration of third-dimension in music
(and speech), and is in position to forecast that
with the advent of high-fidelity transmissions
radio will enter a new era of unprecedented
popularity.

It does not take a wide stretch of the imagin-
ation to foresee the use of these wide-frequency
channels for all broadcasting, after the first
experiments have been completed. A review of
technical developments in recent years aptly
demonstrates the demands of the American
people when they are educated to appreciate
better things. And there is little doubt that after
certain technical difliculties have been sur-
mounted. the vastly superior quality possible
with wide-frequency transmission will be in
great demand,

AN INTERESTING BOOKLET

Every radio fan is familiar with the
well known insulating material known
as Dakelite. However, there are many
other uses for this material than the
panels, knohs ete., with which we are
familiar. The manufacturer has just
printed a most interesting hooklet en.
titled *“Bakelite Synthetic Resins for
Paints and Varnishes.” It is written in
easy flowing, non-technieal style and it
contains 36 many interesting facts that
we recommend it highly to all of our
readers. copy of the booklet can be
ohtained by 'writing to RADIO-CRAFT—
ask for booklet No. 539.

Lacssa = — ———— — ===
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"Il TUBE SUPER "

NDER this title we described in the June

1934 issue of Rapio-CrarTt, page 734, an ex-
ceptionally efficient superheterodyne receiver.
We now have available the following useful in-
formation concerning the aligning of the com-
pleted receiver,

This receiver is extremely sensitive and se-
lective when correctly built and aligned and,
therefore. its proper aligning must necessarily
be a careful job. It can be done in ten minutes
by an experienced man with proper equipment,
but even the less skillful can make a good jub
with proper attention to detail.

Most servicing is done with a modulated os-
cillator and an A.C. output meter of low range
shunted across the voice coil of the speaker.
This i a good method and gives an audible
signal which gives a good check on results.
However, n better method, one which gives a
much sharper indication and therefore allows
more¢ accurate aligning, is to use an unmodu~
lated oscillator and a 0-25 milliampere, D.C.
millinmmeter in the common plate circuit of
the tubes which are drawing variable current
with signal intensity, namely, those which are
fed through the tuning meter. Three methods
of aligning are therefore given, No. 1, with
untoditlated oscillator and D.C. meter, No. 2.
with modulated oscillator and output meter,
and No. 3, with no test instruments whatever.
Method No. 1 is to be preferred. as the most
accurate, No. 2 is good and No. 3 can be
done with care and a fairly good result achieved.

Method No. 1. An LF. oscillator. unmodu-
lated, and calibrated accurately to 175 ke. is
necessary. If the oscillator is the usual serv-
icing instrument which is modulated by peri-
odic blocking due to a high resistance grid
leak, it can be qguickly converted into an un-
modulated one by shunting the leak with a
fairly low resistance, about 25.000 or 50,000
ohms. This will disturl, the ecalibration
slightly (a few dial divisions), and the instru-
ment must be recalibrated before it will be of
use. The dial setting for 175 kc. must be
known, the broadeast range is unimportant.
175 ke. can be spotted on the diul by using a
harmonic of the oscillator beating against a
known broadcast station. The simplest one
to use is WLW on 700 kec. exactly and which
can be heard at night over the entire North
American continent. Tune a broadcast re-
ceiver to 700 ke., that is, tune in WLW at
the best point. Couple the oscillator to be
calibrated to the antenna input of the re-

ceiver and tune the oscillator around the
previous 175 Xc. point. A beat note will be
heard in the receiver, which is the fourth

harmonic of the test oscillator beating with
WLW. Set to zero beat and dial setting on
the oscillator will be 175 ke. exactly. This
method of calibration is extremely precige and
furnishes a convenient means of standardiza-

tion at all times. Even manufactured test
oscillators are often inaccurate in the inter-
mediate frequency range and should be

checked by the user before relying strictly on
the curves furnished by the maker.

Now connect the 0-25 ma. meter in series
with the tuning meter by breaking the lead
at one end of it. (The lead which goes to
the red lead of the tuning meter.) Connect
a ground to the ground post of the receiver
but disconnect the antenna. Remove the os-
cillator tube (the 56) from the socket. Con-
nect the test oscillator ground lead to the
ground post of the receiver and connect the
high lead to the control-grid cap or clip of
the first-detector tube. Now when the test
oscillator is tuned through 175 ke. the milti-
ammeter will awing down. Adjust the four
trimming screws on the two LF. transformers

until maximum downward deflection is ob-
tained (minimum current), going back and
forth from one to the other until the best

overall adijustment is had. Use plenty of power
from the test oscillator to obtain & good down-
swing, of about 3 ma. from maximum. You will
find that very little adjustment is necessary
as all the LF. transformers have been set to
175 ke. by the manufacturer. although wiring
and tube capacity may cause some very slight
€rror.

Now remove the test oscillator and replace
the 56 cscillator tube, and connect the antenna.
You will note that as the receiver is tuned
through a carrier, the meter will swing down-
ward, just as before. Thix furnishes an aceurate
means of aligning the three trimmers on the
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tuning condenser from known broadcast station
frequencies.

HBefore procecding further, be sure that the
dinl reads exactly 100 with the plates of the
condenser full in. This is important. Now tune
the receiver to the high-frequency part of the
band, between 1,500 and 1,100 k¢, and select
a local station or a steady, strong distant sta-
tion which is net fading. Referring to the
calibration chart furnished, adjust the oscil-
lator trimming condenser (rear section of gang)
to make the station come in exactly on the dial
setting corresponding to its frequency accord-
ing to the chart. The peak should be found
with the trimmer set well down but not tizht.
Now, without changing the dial setting., trim
the other two circuits, the detector and R.F.
stages, until a maximum deflection of the meter
is obtained. Go over all adiustments again until
the best peak is had. You will find that the
adjustment of the K.F. and detector stages will
be found with the trimmer set well out, but it
should be possible to go through the peak, The
receiver is now in exact alignment over the
whole scale and the tuning should check with
the chart to within half or one dial division.
The alignment may be checked at the low-
frequency end of the dial by re-adjusting the
two front trimmers on a station hetween 550 and
700 ke, to see if a better deflection ean be ob-
trined but the improvement in deflection, if
any, should be slight. It should not be neces-
sary to bend plates in these sections. Of course,
the receiver must be realigned at the high-fre-
auency end of the scale if the adjustments are
changed in checking the low-frequency end.

The test oscillator in the broadecast range
could be used instead of actual broadecast signals
for the gang alizsnment, but the usual test oscil-
lator has consideruble error in this range and
unless it i8 carefully calibrated. errors will
result which will make the calibration off.
Station freduencies are much more accurate than
those of any simple test oscillator.

Method No. 2. This is exactly the same as
Method No. 1 except that the oscillator is
modulated and an output meter is used for
the peak indication. It is slightly less accurate
than Method No. 1 since the A.F. output meter
is always less steady and less precise in reading
than that of a D.C. meter in the plate supply.

Method No. 3. In this method the 1.F. trans-
formers are not touched but their alignment
is assumed accurate hecause they are correctly
adjusted, within narrow limits. by the manu-
facturer. The tuning meter itself is used for
aligning the three condenser gangs. As in
method No. 1, a station is tuned in on the high-
frequency end of the dial. the oscillator circuit
trimmer condenser is adjusted until maximum
tuning meter
dizl setting for this station and then the two
other trimmers are adjusted to make this deflec-
tion a maximum. This methed is quite good con-
sidering that it does not reyuire any extra

deflection occurs at the correct |

equipment and provides good alignment if the |

LF. transformer trimmers have not been changed
and the tuningZ meter i= watched very carefully
for slight changes in deflection during alignment.

RADIOLA 30

ECENTLY 1 was called to service a HRadivla

30 which employs the R.P.A. 947 power
unit. This type of power unit uses a type
UVRT6 ballast tube in series with the primary
circuit of the power transformer. Due to a blown
condenser in the filter system, the ballast tube
had been overloaded to such an extent that the
heat cracked a feed wire within the tube, thus
causing intermittent reception.

As it happened. one member of the owner’s
family was to take part in a program to be
broadcast that afternoon and I had the job
of getting the get to work before the program
started.

To clear up the filter trouble was an easy
matter. but to et another ballast tube was a
aticker. After all attempts to get the tube had
faijled. I started to look around for a suitable
substitute. 1 knew that a 30 ohm, 76 W, resistor
would work, but even attempts to get that failed.
Finally, I decided to try two 150 W, light bulbs
connected in parallel. It was an anxioug but
happy moment when I turned the switch on and
the set started to play as yood as new. This ar-
rangement also cleared up an old trouble common
in this type of set—a noticeable drop in velume
after the set had warmed up. CLINTON NILES.
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Mr E. H. Rietzke, President of
CREI, former chief Instructer ,
at Naval Research Laboratory,

and an outstanding figure in the Radio profession.

Service Men! THIS COURSE
CAN MAKE MONEY FOR YOU!

. . . .and it starts paying for itself
cight from the very first few lessons

My years of radio experience have made
me well acquainted with the problems of
the service man. I know that in no other
profession is TIME so important. You are
only doing so may Jjobs in a day-—and
it i3 your problem to make these jobs
MORE PROFITABLE . . . . or increase
your efficiency to handle more jobs.

Practical Right From theBeginning

This course is so practical that you can
start doing more jobs and make more
money after the first few lessons . . ..
just a few extra jobs a week will pay for
the entire course. Our Free Consultation
is alone worth the price of the course.
The engineering features are interpreted
in terms of pure servicing practice. 1
can make you a SERVICE ENGINEER
instead of a Scrvice Mechanic, This course
will make you money by saving you time.

FREE SAMPLE LESSON

“Audio mplificat Public  Address
Systems'’ wHI he lent without obligatien at your
roquest. Just ask for fesson No. 45

OSEHD FOR FREE 40-PAGE CATALOG

CAPITOL RADIO ENGINEERING
INSTITUTE

i4th and Park Road, Washington, D, C,
Dest. R

RCA makes
aerial bistory!

—I—'_'_'-._

“Provides a new source
of profit for the wide-
awake service man’’ —says A. H, Prow, Pres,
Phila. Radio Service. Men's Association.

EVERY home with an all wavesetisan
immediate prospect...so get busy!
Tell your customers how thisremarkable
new antenna brings up weak signals,
cuts down man-maﬁe interference, gives
more uniform response because of
special "double doublet” feature. Kit
of essential parts retails for $6.00.
Your installation charge extra.
Special "Dealer Demonstration” An-
tenna Kit, Net Price $9.85, makes
possible convinCmg demonstrations in
your store. Connects to four receivers.

Have youseentheremarkable new RCA
Full Range Test Oscillator? 920 t0 25,000
K. C, Direct Reading Dial, weighs $
pounds with batteries. Oaly $29.50

WORLD WIDE

ANTENNA

SYSTEM
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| ""Get Acquainted”’
Special Offer!

ERE is an opportunity rarely

given to readers by a publisher. It
is only natural that readers like to see
a magazine, look it over carefully be-
fore they subscribe. You can NOW get
your first copy of SHORT WAVE
CRAFT under our “no obligation” plan.
All that is required of you is to send
fifteen cents, in stamps or coin, for a
sample copy of a recent issue. When
you receive it, read it over from cover
to cover, decide that you want SHORT
WAVE CRAFT every month .. ..
then you can take advantage of our
special offer. Complete details are
found in the coupon.

What SHORT WAVE CRAFT
Contains

TIIIS popular short-wave miasazine intercsts the great
army of “hams,” Dbroadeasr Mstener-. and  general
radiv students who are interested In experimental as
well as seientific angles of shott wuave dervelopment and

application. In each mouthly Is-ue appears the Lirgest
and most correct short-wave station eatl list. and im-
purtaht construction  artleles on receiver~ and transmit-
ters, including “pleturized”  diagrams easily  understood

by anyone, a big feature “origlnated” by SIORT WAV
CRAFT, You'll alze find the latest new. about short-
wave physies. micro- und ulrra-short  waves and other
apDlications of this newest branch of radiv.

Many Short Wave Sets to Build

Many excellent short-wave set: witll complete construc-
tion details with “'picture” dagram-, are found in every
lssue—these wets vary from simple miee and two-tube
sets to those of more advanced design, five and eight

tubes.
Big Silver Trophy FREE!

Recently inaugurated by Mr. 1luge Gernshack, Edltor,
was the *'Short Wave Scout Contest,”” To the Short-
Wave “fan’ who has logged aud obtained verlfication of
the largest number of short-wave stations from all over
the world, during one month, will be awarded a magniti-
cent siber Xhort Wave Scout Trophy.

_Over 200 Ittustrations
2 5 € The Copy

4-Color Cover
9 x 127

On All
Newsstands

SHORT WAVE CRAFT, Dept. RC-934
99 Hudson Street. New York. N. Y.
Enclued you will find my remiltance for a
subseription to XHORT WAVE CHRAFT for
; b_One Year ¢ $2.00 {(Canadiun and forelgn
2.5
() Two years @ $3.50 (Canadian and forelgn
HIT N

$4.0

) ' SAMPLE COPY—I5¢
Name
Address

ofponoDaa 0.0 0000 000G00 State ., ...

iy ......

{8end remlrtance in echeck or money order,
Reglster fetter if It contalns cash or unused
T K. DPostage Htampsi.

MAIL COUPFrON TODAY!
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SERVICING THE 1930 RADIO
SET MODELS

O BEGIN our discussion, let us roughly divide

into several groups some of the circuits widely
used in the sets of 1930. We will group them
according to the R.F. circuit arrangemoent, since
it is here that the widest variation of design is
apparent. We are confronted by several repre-
sentative groups.

Low-Gain R.F. Cireuits

Group one comprises R.F. circuits using types
26 or 27 tubes in neutrodyne (or variations of
it) circuits. Using 3 or 4 tuned stages, trans-
former-coupled, fairly well shielded, and neutral-
ized; and many using some form of frequency-
response equalization—that is, providing for an
increase in the respomse at the high-wavelength
end of the dial. These circuits form the back-
hone of a number of receivers that have fairly
high gain and selective R.F. circuits capable of
delivering good-quality programs. Representa-
tive types of sets are the Majestic and Edison
makes.

Medium-Gain R.F. Circyits

Group two are later-type circuits using most-
ly snecial type 27 tubes, 5 stages of R.F. am-
plification, pre-tuned input to the first tube,
untuned interstage transformer coupling, and
& very capable circuit arrangement. This group
is represented by the Sparton, Day-Fan., Nelson
and other Technidyne-licensed radio receivers.

High-Gain R.F. Circuits

Group three is composed of the receivers uti-
lizing the type 24 screen-grid tubes, and 2, 3 and
1 stages of high-gain R.F. amplification. Band-
selectors, pre- tuning, and tuned transfurmer
coupling are also evident in the various eircuit
applications of this tube. Receivers manufac-
tured by Atwater Kent, Crosley. Silver-Marshall,
Amrad, Brunswick, Leutz, etc., are of this type.

Servicing "“Screen-Grid" Sets

Because of the increased number of bias re-
sistors, R.F. chokes. and bypass condensers, etc.,
the possibility of breakdowns in the materials
used is greater in receivers that incorporate
screen-grid tubes than in those which employ
triodes. Higher voltages are the rule in screen-
grid sets and, as can be expected, the extra grid
connection complicates the actual wiring to some
extent.

"Normal" Voltage and Current Values

For the Service Man who has not had much
exnerience in servicing screen-grid types, aver-
age voltages, ete.. as found in actual practice.
will be given; also, sume of the common ail-
ments and causes,

In general. the Service Man sheuld find ap-
proximately 165 to 125 V. on the plates of the
R.F. screen-grid tubes. A “C” bias voltage of
% to 2 V. on the screen-gril. as measured to
cathode, is normal. On the filaments, 2.1 to 2.4
V.. A.C. is usual, The average plute current is
from 2 to 4 ma., depending of course on the
age of the tubes.

Failure to obtain full voltage at the plate of
any one sucket denotes either a partial short-
cireuit in the plate feed wiring. a shorted filter
condenser, or a shorted bypass condenser. In
testing  resistors which are bypassed by con-
densers it is usually uuicker and more sure to
disconnect the condenser, and test the resistor
and condemser separately.

Sources of Hum and Cireuit Oscillation

Loud hum, or low periodic hum (motor-boat-
ing) in the output usually indicates a partial
or complete open-circuit in the control - grid
(tuning} circuit, or bypass condensers in the
plate or screen-grid circuit.

Quite contrary to some expectations. screen-
grid sets may be subject to conditions which
cause oscillation in the R.F. circuits.

W. H. SCHEPPELE

ULTRA-MIDGET RECEIVERS

'N THE cheaper midget reccivers that have so
flooded the market. trouble is often caused by
cupacity change in the compression-type trim-
mers. As these receivers consist usually of two
T.R.F. circuits, it is a simple matter to replace
one of the compression-type trimmers with a
variable air tuned trimmer on the front panel,
an arrangement with which satisfactory con-
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tinuous balance can be ohtained. The new con-
trol can also be used for fine tuning., adding
greatly to the selectivity of the receiver—and
thia tyve of set meeds it! As a service job, this
is never worth less than $1.50, and always makes
a satisfied customer,

Louts J, ScHNEIDER

GENERAL MOTORS MODEL 170-E
{Aircell)

AFTER having been in scrvice from a vear
to a year and a half, the volume may drop
off ; or the set be dead. Upon testing, the “B”
and “C” voltages will read O.K. The "A”, with
the tubes in their sockets. will read *0” volts:
with the tubes out of their sockets a reading of
2 V. may be obtained. We have found it neces-
sary to resolder all connections before the set
will operate. This set will operate on z 2 v,
storage battery, but volume will not be as great
as when using an "aircell” battery.
CLIFTON 8. KRUMLING

"SPRAY SHIELD" TUBES

ERE is an interesting servive kink: in many
old-style T.R.F. sets using a type 27 detector,
hum can be greatly reduced by using a Majestic
G-27-3 or “spray shield” tube.
L. D. WiLber

WESTINGHOUSE 90

APECULIAR case of fading was encountered
in a Westinghouse Madel 90 console super-
heterodyne. The set would operate with good
volume on the average station for about 15 or
20 minutes, then the volume would drop gradual-
Iy until it was about 509 of its former vulue.
After checking the set carefully I discovered that
on the inner side of the wire-wound volume cone
trol resistance strip was a black spot about the
size of the head on an ordinary straight. brass
pin.  On closer examination I noticed that 2
wires were burned through, partially opening the
cireuit. A new, 500 ohm wire wound resistanece
remedied this fault and the set operated per-
fectly.

The bakelite shell, metal shaft and sliding
arm are usually in perfect condition on the older
Westinghouse models so it is only necessary to
replace the resistance unit. thereby netting the
service man a auicker and more profitable job,
as well as being able to charge the customer g
small price for the joh.

IHarry G, MITCHENER

ECHOPHONE S-4 AND 5.5

N CASES of acute loss of volume in the Echo-

prhone models S-4 T.R.F., and S-3 superhet-
erodynes, the trouble can easily and quickly be
remedied by replacing the 1. meg. control-grid
bias resistor located on the resistor panel fastened
on the side of the chassis of both models. Since
the average Service Man does not have a volt-
ohmmeter capable of measuring resistance of
such high value, it would be quite difficult to
locate this resistor which nine out of ten times
causes the almost incomplete operation of the
receiver,

One look at this midget chassis would almost
certainly indicate that the replacing of this
part would be “some job,” but, on the contrary,
it i3 quite easy if gone about in the right way.

On models S-4. first remove the two condensers
which are bolted to the chassis alongside the
resistor panel. and remove the two screws which
hold the panel in its position. being careful to
preserve the insulation sheet and large washers
which serve to hold the panel a distance from
the grounded chassis. Now, upon inserting the
butt-end of a screw driver between the panel
and the chassis, it will be found that the solder-
ing iron can then be easily applied to the ter-
minals holding the resistor in place (which in
this instance is the white resistor, second from
the left with the back of chassis toward you,
on the bench).

In the 8-5 models. the tone control assem-
Bly must be removed and the same procedure
as given above followed (this resistor, how.
ever, being the third from the left of the panel).

The muker of these receivers uses porcelain
resistors which do not hol! up under the load
and it is suggested that they be replaced with
a good grade of carbon pig-tail resistor of the
same value. J. E. HARTMAN
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GASSY TUBES

WE suppose most Service Men are familiar
with the symptoms caused by gassy tubes
although we have not seen much ‘‘dope’” on
the subject. A Philco 71 furnished an interesting
example complicated by symptoms in both the
A.F. and R.F. sections of the receiver.

The set would play for 15 or 20 minutes after
it was turned on and then would fade, the fading
being accompanied by distortion. Snapping the
power switch on and off would restore reception
for a few minutes.

The fading was finally traced to gassy 44s in
the R.F. and LF. int. stages, and the distortion
to a gassy 43 in the 1st A.F. stuge. The set has
A.V.C. obtained by a varying bias apblied to
the control-grids of the R.F. and LF. siages.
These stages have the grid-return circuit resistors
of high value which form a part of the customary
decoupling filter. The A.F. stage also has a re-
sistor of high value in its grid-return circuit in
the form of a 0.b-meg. potentiometer used for
minual volume control.

Apparently after warming up thoroughly the
grid current became so lurge as to cause a voltage
drop across the resistors in the grid circuits,
finally causing the tubes to block. These tubes
tested O.K. in a tester not equipped for gas tests.

A high-pitched A.F. howl in a Majestic model
90 was caused by a gassy type 45 in the push-
pull output stare. The tube was so defective
that it showed a blue glow at the comparatively
low voltage used in the tube tester and glowed
brightly when in the receiver.

Apparently the A.F. oscillations were due to
an action similar to that of a neon bulb which
may be used for an A.F. oscillator. (This type
45 had becn in use for 4 or 5 years.)

HakroLd L. KRAMER

TEMPLE 8-80

9-TUBE Temple model R-R0 would operate

for a minute or so and then the music would
die away. The trouble was an open bias resistor
in the 3rd R.F. stuge,

Later on. this same model gave some trouble;
the ret didn't have any real volume even on &
powerful station 25 miles away. The tubes were
checked on a tester and scemed O.K., voltages,
0.K., etc. However the 27 detector, after being
in operation. scemed to be the cause of the
trouble. The filument would light up as bril-
liantly as any of the others of that type but
after a few moments of operation the incan-
descence of the filament would vary. always
somewhat dimmer than when first turned on and
cold to the touch. An “intermittent” filament
was the trouble. A new 27 type remedied this,
and the set performed O.K., with plenty of
volume,

BOSCH CB 49

HEN called in to service this receiver I

found that thc set was noisy at certain
aspots on the dial. I examined the wiping cone
tacts on the gang condenser but they were
O.K. Next | removed the shicld can covering
the variometer which is ganged up with the
condenser through fibre gears and a wiping
contact. I found that the contact spot was black,
due to areing in the set. and oxidization due to
the use¢ of natural gas for heating the house. I
removed the variometer, being careful to mark
the position of the two gears with a line so they
would match up and mesh perfectly on re-
assembly and alro to guard against altering the
tuning of the set (otherwise one will encounter
& lot of trouble with this set), cleaned the wip-
ing contacts with emery cloth and bent the
contact arm to give it more tension after re-
assembling and testing. The set tuned quietly
over the entire dial scale.

STEWART-WARNER SERIES 50

HIS SKERIES of Stewart-Warher comprising

models 50 to 59 is an 11 tube all-wave receiver
employing a double superheterodyne circuit with
4 tuning ranges. When this receiver is installed
in a locality where a powerful broadcasting
station is transmitting on a frequency of 1.500
ke. it may be noted that this station will be
received all over the short-wave tuning ranges.
This is due to the fact that the short-wave
intermediate frequency is set at 1,528 ke.—en-
tirely too close to the broadeast band. If the
distriet distributor is notified of this condition,

RADIO-CRAFT for

SEPTEMBER,

instructions will be given to realign the short-
wave IF. trimmers at 1,525 ke. but in every
instance this failed to produce the desired results.
After a great deal of trial and experimenta-
tion it was found that after the short-wave LF.
had been realigned at 1,525 ke. to maximum
output, it was necessary to throw the alignment
out, by giving the middle trimmer a %- to
1iturn to the left tloosening the adjusting
screw) while the interfering station, which may
be even a nearby powerful broadcaster at 1,400
to 1,450 ke. is heard on any one of the short-
wave bands. Of course, the harmonics of these
interfering stations may be heard on the short-
wave band, but this is normal,

Often, this receiver is very weak with the
local-distance switch in the local position. Al-
though the purpose of this switch is to eliminate
noise while tuning from station to station, it is
also possible to obtain greater response by re-
aligning the broadcast gang trimmers, with the
switch in the local position,

FREED-EISEMANN NR-78

ECENTLY 1 was called upon to repair a

Freed-Eisemrsinn NR-78. This set had a very
loud, annoying hum. The trouble was traced to
the filament wiring of the 27, the center lead
having broken off the common terminal of the
chassis.

SPARTON 930

ACUSTOMER called me the other day and
complained of poor volume in his Sparton
model 930, The two power tubes would only
show 2 V. on their filaments. The trouble was
traced to the hum control in this circuit. Instead
of reading approximately 1 ohm, (with my
ohmmeter) it was showing 25 ohms. The trouble
was traced to the center lug of the variable
contro]l not making proper contact with the
moving arm.

After soldering the lug to the case of this
control, the filament voltage again read normal
and my A.C, meter showed 5 V.

H. FRIEND
®

MR. LAMB'S PUBLIC SPEAKS

EptTor, RADIO-CRAFT:

I have always eonsidered the service DATA
SHEETS as one of the most valuable items in
Ranto-CRAFT and believe that Mr. Frank T.
l.amb's suggestion on pafe 605 of the April,
1934 issue is excellent. Having a complete collec-
tion of RADIO-CRAFT as far back as the January.
1932 issue {(which is not for sale), a quite
elahorate system for indexing was necessary in
order to have all information available when
needed most.

A suggestion I would like to bring ferward
is the publication of an index in the last issue
of a “volume.” I am sure there are many readers
who, like myself, have Rapio-CRaFT bound in
volumes and s well-organized index would be a
nice thing to have, even if the reader makes up
one himself.

C. H. MirTLE.
Sao Pauwlo, Bruzil.

It wil be observed that an effort is being
made to arrange the DATA SHEFTS in the man-
ner suggested by Mr. Lamb and other readers.

There is available a publication entitled
“Ranio-CrAFT Index by Subjects, Issues and
Authors—July 1929 to June 1932 (the price
is 25¢ per copy). An index covering subsequent
issues may be available at a later date.

WHO’S WHO IN AMATEUR RADIO.
Published by Radio Amateur Publish-
ers. Size 6% x9% ins., 144 pages, 142
portraits, paper covers. Price, $1.00.

Without a Preface, Introduction, Contents, or
any other preamble, this velume starts rirht
off with a description of u First-district station.
and jts owner, and continues on throush the
numerical listing that is terminated by similar
data pertaining to the foremost amateurs, and
their stations, in the Ninth Radie District: con-
cluding the book is an interestinyg listing entitled,
“Radioc Club Guide.” followed by a listing «of
U. 8. Inspection Districts, then, "International
Abbreviations” concluding with some “Px, Tx
and Wx Broadcasts.”
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Send for our new Cstalog with the
complete “Boild Your Own’
listings for world-beater
Wave, Short Wave, and regular
broadcast sets. Bulld our famwus
2 tobe “DX-er described in the
current issue of Short Wave Craft
Magazine. Comblere kit of quality
barts costa only $6.73 ncluding
colls. Auybody ean build these sinlde 3uecessful sets
ipexpensively and get thrilling results.

Sell S0UND Equliment durin
these sununer months for big prol
Its. There’s a wuonderful opsic

tunity in our single unit comhwt

Mobile Sound ¥ystems for complets

operation from a * Voll storage

battery. They're dewcribed in our

new catalog along with a comblete line of A, C. Am-
plifiers and Sound Rystems ranging from 4 te 50 watig
in output. If you sell SOUND. you need our book.

Qur new Catalog, whieh 18 yours
FHEE for the asking. lists the
very latest All-Wave Superheta de
signed to tune 5 bands for World-
Wide reception from 12 to 2340
Meters. These sensational per-
formers are Lriced as low as
$30.85 comblete in cabinet with
tuhes. Profit with our AN:-Wave
end Dual War» Sets. Send for our Catalog toduy!

Write for the valuable new ALLIED
t‘atalog. It’s FREE. In addition to
complete  SET-BUILDING,  S0UND.
and WONRLD-WIDE SET listings, you
will find radio’s most complete stock

standatd replacement parts und  test
equipment ®t consistently lower prices.
Write Dept. D today for your Free copy.

AlliedYRadio

CORPORATIOMN

Get Inte a Line

Where There's < Analyzer &
Action—Every Day— -'.i-:ﬂ::f“
And a Payday Every | Latest
Week—You Be the Boss! eaﬂf‘;—
T o s, ettt 2 |
sy, o fullo st e e | EXETA Cost

training and the necessary equip-
ntent, you can enter tiis field and make a comfortable
living, \We include with our course this modern set ana-
Ivzer and trouble shooter without auy extra clhiarge. This
Piece of equipment has provid to e a viduable help to
our members. Ater a brief period of training, you can
er oot on service ealls aml really com-
Pete with ‘old ers.’” We show you how to wire
short-wave recy s—analyzo and repair all types of
radio sets—and many other profitablo jobs can be yours.
Teaching you this hiteresting work i3 our business and we
havo provided ourselves with every facility to help you
learn quickly yet thoowughly. 1f you possess average in
telligenve and the desire to make real progress on your
own merits, you will be interested.

ACT NOW—MAIL COUPON

Start this very minute! Send for full dea.ls of our plin
and free booklet thut explalns how easily you ean now
rah In on radio quickly. Don't put it off1 Write today.
SEND NOW!

RADIO TRAINING ASSN. of AMERICA

Dcpt. R-9. 4513 Ravenswood Ave., Chicage. l1.
Geutlemen: Send me details of your Enfollment I'hn
and infermarion on huw o0 learn to ke teal meney

I

I in radio quick.

I |
I

l

|

NPIIO  seenntrenameraramscaseonnmman s asaaann oo I
Address cooiiiiiaaiann e LT |

(1876 oo gocacaooon 0000aDOGOOaD rea- State..........
[P |
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TYPEWRITER
BARGAIN

New REMINGTON
(PORTABLE

TRIAL

Only 10¢ a day bups this latest model
machine. Not a used or rebuilt type-
writer, A beautiful brand new regulation
Remington Portable. Standard keyboard.
Carrying case included free. Try it in your
home or office for 10 days. If you do not
agree that it is the finest Portable at any
price, return R at our expense. Don't
delay.

FREE TYPEWRITER COURSE
Mall Coupon Today or Use Post Card

- e e e - ——

REMINGTON RAND INC.,

DEPT. RC-14, BUFFALO, N. Y.
Please tell me how I can buy new Rem.
ington portable typewriter for only 10c¢ a

day. Also enclose your new catalogue,
Address |

[adadadadad L2 L 1 N

CLASSIFIED ADVERTISEMENTS

Advertisements in this Section are inserted at
the cost of t(welve cents per word for each in-
sertion—name. Initials and address each count

as une word. (‘ash should accompany all elassl

fied advertisetne:nts unless placed by a8 recog
nized advertising ageney. No less than ten
wards are accepted, Advertising for the October,
1934, lusue should be received not later than
August 5th

A. C. GENERATOR

10 PRACTICAL AND LOW-COST CHANGES
converting Dodge 12-V., Ford T, A., Chevrolet
Delco 6-V. generators into 100-600-watt capacity
A.C. generators, or into 32-110-V., D.C. motor or
generator. Dodge is 500-W. self-exciter, All in
one book illustrated with complete simplified in-
etructions and drawings for only $1, Autopower,
410 8. Hoyne Ave. Chicaro.

ELECTRICAL SUPPLIES
INSULATION, WIRE, VARNISHES, suUP-
PLIES, etc. Send 3¢ stamp for bulletin. Auto-
power, 410 Hoyne Ave., Chicago.

PATENT ATTORNEY

INVENTORS—Small Ideas may have large com-
mercial possibilities. Write immediately for free
book, ““How to Obtain & Patent” and “Record of
Invention” form. Delays are dangerous in patent
matters. Free information on how to proceed.
Clarence A. O'Brien, 533.F Adams Building,
‘Washington, D. C.

It’s Now 10c

E\(ERYDAY SCIENCE AND MECHANICS
is the finest scientific-technical-mechanical-
constructional magazine in the field. Up-to-the-
minute with news flashes of gcientific events.
Dozens of constructional articles and many pop-
ular experiments, Ideas from which you can
make things to sell.

A HOST OF INTERESTING SURJECTS COV-
ERED:— Aviation—Woodworking—Astronomy—
Patents and Inventiuns—Book Reviews—Metal
working — Chemistry — Engi-
neering — Microscopy — Elec-
trical Experiments — Lathe
Operntion—.Shop Hints and

other subiects.

—1 31.00 FOR ONE YEAR
;‘ || {Canadlan and@ Foreign $1.50),
2% Send Check o Money Order.
i. 1 EVERYDAY SCIENCE
| y AND MECHANICS
4 99R Hudson St., New York. N.Y.

il Oover 160 1linstrations

10c $he Copy On All Newsstands
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INFORMATION BUREAU

fContinued from page 168)

TOO LOUD "LOUD SPEAKERS"

(282) Mr. Albert Beeds, Akron, Ohio.

(Q.) Does the Federal Radio Commission have
the authority to prevent the use of loudspeakers
which are reproducing radio programi? The
writer i particularly interested in the instance
where loudspeaker operation may become 80 loud
as to be considered a public nuisance.

(A.) The Federal Radio Commission has made
a statement in this connection which should com-
pletely answer this question, as per the following
quotation:

"The Federal Radio Commission is primarily a
licensing authority, empowered and directed by
Congress to allocate radio facilities 30 there shall
be, as nearly as possible, an equality of broad-
casting service in the various states based on
population.

“To improve the broadcasting service the Com-
mission has adopted very rigid rules and regu-
lations regarding the construction and operation
of transmitters, and has clearly outlined its con-
ception of the mandate in the Radio Act that
stations must operate in the public interest, con-
venience, and necessity.

“While the Commission has dealt forcibly with
all problems assigned to it, the general public is
constantly appealing to this body for relief from
grievances over which the Commission has no
bPower.

"We have been petitioned by many ‘distracted’
listeners for relief from loudspeakers oDerating
late in the night. Many comblainants charge
they are on the verge of nervous prostration, be.
ing unable to get nceded rest,

“Because of the tremendous demand of the
vast majority of the listening public, the Com-
mission has designated the broadcast day as that
period from 6 A.M. to 12 midnight. But. as some
complainants point out, it is possible for a re-
producer or ‘loudspeaker” to be operated all
night, giving further programs from distant
stations. operating within their lawful time. Re-
ducing the hours in the hroadeasting day would
not therefore solve the problem.

**So there is little or nothing the Commission
can do about this matter under the circum-
stances, other than suggest to listeners that they
apply the Golden Rule. and show the proper
consideration for their neighbors,

“All radio receiving sets should be tuned down
very low, so that the signals will be confined to
a very limited area. Low, soft tones are, in
many respects, much more satisfying and desir-
able than loud. harsh ones.

“In all communities the police have authority
to eliminate public nuisances. Many towns. vil-
lages and cities have enacted ordinances which
are proving very effective, in limiting the oper-
ation of sound reproducers or ‘loudspeakers.’
Broadeast stations might help the situation by
sufgesting to listeners that they tone down their
sets when they use them during late hours.”

—

"MOTORING" A GENERATOR

(283)
diana.

(Q.) 1 understand that it is possible to in-
dicate the presence of faults in a ear renerator
by “motoring” it. Please tell me something about
this procedure.

(A.) It is not possible to tell everything that
may be wrong with a generator by merely giv-
ing it a *motoring” test. but you can tell a lot,
It really takes modern test equipment to tell
with certainty what is wrung with a generator
—und, what is equally important, when s gener.
ator is really right.

But much can be done by motoring a xgener-
ator. Briefly, “‘motoring” consists of running
the generator like an electric motor.

To do this. place the car Renerator in a bench
vise, The only edquipment necded is a 6 V.
storage battery. {(for all but 12 V. generators,
and there are very few of those these days) some
wire, and an ammeter reading up to 10 A.

Connect either side of the battery to the vise,
for practically all present day machines. From
the other terminal of the battery run a wire
to the ammeter and another wire from the am-
meter to the generator terminal.

If the generator runs steadily at moderate
speed and draws from 4 to 6 A, this test indi-
cates that the generator is probably all right.

Mr. J. P. B. Apps, Indianapolis, In-

RADIO-CRAFT

To be perfectly sure, it should be placed on a
test stand and run until thoroughly hot.

However, the generastor may run unevenly
with very light current consumption but vio-
lent twitching of the ammeter needle. This gen-
erully indicates an open-circuited armature. The
other possibility is that the brushes are not mak.
ing good contact with the commutator. This
latter condition can be checked by pressing down
lightly on the brushes as the generator runs.
If that makes the generator run smoothly and
causes the ammeter to uuit Aickering, it will
probably be sufficient to turn down the com-
mutator and fit new brushes,

If the armature turns in a jerky manner anid
the current drawn is heavy (10 A. or more)
and uneven it is likely that the armature wind-
ing is shorted or grounded.

If the field coil or brush ring is grounded the
current pulled will be excessive (10 A. or more)
and steady.

Should the armature revolve at high speed and
the current be down around 4 or 5 A. for a
6 V. machine there is probably an open circuit
in the field coil or the third brush isnt making
contact with the commutator.

Running at high speed with the field circuit
open indicates that the main brushes are off the
neutral point. 1f the brush ring is movable, this
brush setting can be corrected. To do this, loosen
the serews that hold the brush ring. Then, with
the third brush raised. turn on the current for
the motoring test. If the armature starts to
run, move the brushes against the direction until
the armature stops. Then tighten the lock screws.
The setting is correct when, with the third
brush raised, the armature tends to revolve in
the normal direction of rotation, but does not
actually start up of its own accord.

While the information given will prove most
belpful for quick trouble shooting, it is highly
desirable to verify your findings with regular
testing equipment such as Erowlers, meters, etc.

(The ahove information has been furnished
by courtesy of TuE IATTERY MAN.)

L.F. SERVICE OSCILLATOR
INDUCTANCE

(234) Mr. H. S. Berlinger, St. Paul, Minn.
(Q.) Rcferring to RADO-CRAFT Library Book
No. 3, “How to Become a Radio Service Man,”

there are described on pages 49 and 50, R.F. and
1.F. oscillators.

I have huilt the R.F. oscillator and it worka
very fine. However, I ¢annot build the LF. oscil-
lator as I do not know how to wind the x50
microhenry inductance marked L1 and L2. How
many turns, and of what size. and what size
tube, does this design call for?

(A.) Coils L1 and L.2 may be made by wind-
ing 400 T. of No. 30 D.C.C. wire on a tube
2 ins. in dia.: take a tap at the 200th turn for
the center connection. Although a bank wind-
ing is recommended. a more convenient method
of making the coil is to wind 100 turns on the
form in one layer, cutting back to the starting
wire and winding additional layers successively

,in the same manner until the 4th layer is com-

pleted. (It is recommended that the maximum
capacity of tuning condenser Cl1 be reduced to
500 mmf.)

[

SOUND EQUIPMENT LEASES

{285) Mr. F, Monace, Pittsburgh, Pa.

(Q.} According to the article, “Servicing the
“Talkies”.” Part I, in the November, 1933, issue
of RADIO-CRAFT. it seems that Western Electric
sound equipment leases have been annulled. 1
would like to know whether this condition is
true in connection with other eduipment such as
RCA. DeForest, ete.?

(A.} The author of the article, Mr. Aaron
Nadell. advises: **The Weatern Electric leases
were not annulled; but a clause in them which
prevented the exhibitor buying parts from any-
one except Western Electric was pronounced
void.

“RCA and all other manufacturers of whom
I have knowledre now and for quite a long while
past have been selling their equipment outright
with no restrictions of any kind relating to pur-
chase of parts or service.”

"BLACK LIGHT"

(286) Mr. Arthur Barkus, Oakland, Calif.

(Q.) I have heard mention of *black light.”
To what does this term refer?

(A.)) The term “‘black light" refers to ultra-
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violet radiation and is ordinarily used in connec-
tion with devices which produce a negligible
amount of visible radiation as compared to the
proportion of ultra-violet radiation. In some
instances an opadue window is used to filter out
the visible rays and in others the ‘“black light
generator” or ultra violet light lamp utilizes
a dark glass which filters the visible rays.

These “invisible-light” lamps are used mostly
for their value as an illuminant in taking pho-
tographs in the dark, and for producing fluo-
rescent effects.

MICROPHONE TRANSFORMER

(287) Roscoe E, Magee. London, Ky.

(Q.) Please give me specifications for wind-
ing a transformer to match a double-button mi-
crophone (200 ochms per button) into a 200 chm
line.

(A.) The design of transformers of this type
is discussed in the article, “How to Make Your
Own Transformers and Chokes,” Part 1I, in
the January, 1934, issue of RAvic-CRAFT. In the
tsbulation on page 428, for “50 to 200” substitute
140 turns for the primary in the line of type
reading ‘'200 to 200."

"HOW TO BECOME A RADIO
SERVICE MAN"

(288) Mr, E. L, McNeill, Elkhart, Kans.

(Q.) 1 have been reading with a great deal of
delight your publication, RADIO-CRAFT Library
Book No. 6, “How to Become a Radio Service
Man.” There was a statement made in the book
that called forth this letter and the question:
What js the best method of securing the neces-
sary technical training to become an efficient
radic Service Man? Inasmuch as the answer to
this would depend somewhat upon the individual
seeking the training permit me to give you a few
facts concerning myself and my program.

At present I am engaged in educational work.
My college preparation is a 4-year academic
course. My progress in the field has been very
satisfactory up to the present, but I am faced
with the problem of eliminating my competition
by securing additional schooling and an advanced
degree. The electrical field has always had an
appeal to me, and especially the radio division.

Home study seems to me to be rather of the
hit-and-miss type. This is what 1 have been
engaging in as a hobby; it has been enjoyable,
but the progress has been slow.

(A.) A good Service Man, in these days, is
a good practical engineer and his knowledge does
not stop with the mere servicing of radio re-
ceivers. If you are in 8 position to take on resi-
dence work, the following outline should be of
considerable assistance to you in acquiring suf-
ficient knowledge to place yourself on a firm
foundation.

The first thing for you to do is to brush up
thoroughly on your Algebra, Geometry, and
Trigonometry. A knowledge of Calculus and
higher mathematics is essentinl only for very
technical work. You should not study the sub-
ject of radio until these mathematical subjects
have been fully mastered—it is very distractin®
to be disturbed by some simple problem when
attempting to analyze, for instance, the selectiv-
ity of a band-pass unit.

After these subjects have been acquired to
your satisfaction, obtain some simple book such
as Timbie's "Elementary Electricity,” and solve
every problem in Ohm's law. The problems in
this book are valuable to a proper understanding
of vacuum tube circuits. Also, there are other
chapters in this hook which will be of material
assistance to you in familiarizing yourself with
direct current problems.

The next step should be to secure a copy of
“Alternating Current Machinery,” by Dawes,
Vol. 2. The first part of this book has numerous
problems and an excellent introduction to simple
alternating current theory and again it will be
well for you to solve each and every problem in
the first part of this book before proceeding fur-
ther.

You should now he ready to start the study
of radio proper. Procure a copy of Morecroft's
“Elements of Radio Communication.” This is
an excellent book, written by an authority. It
should Rive you a real insight into radio prob-
lems.

Following this. read “Principles of Radio,”
by Keith Henney. This book is profusely il-
lustrated and contains numerous numerical prob-
lems which oceur in everyday radio work,

Progress in radio work beyond this point
would ¢all for further grounding in mathematics.

RADIO-CRAFT for
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CROSLEY 170

OME of the 10-tube Crosley model 170 re-

ceivers have an intermittent trouble, the
source of which in some cases is hard to locate
unless the fault has been encountered before.

The set will suddenly stop and get very noisy
and full of squeals. Snapping a light switch or
set switch starts it operating again. This trouble
was found to be the & mf. condenser across the
25,000 ohm bleed resistance. This condenser is
one of & 8 section unit, and all 3 should be re-
placed (for a permanent job).

CROSLEY 170 AND 168

EVERAL cases of bad hum in these two

models was found to be in the Magnavox
speaker, If the cone was pushed further into
the field it was noticed that the hum disappeared,
so we suspected the hum-bucking or voice coil.
Upon checking, these were found to be O.K.
Upon further examination it was discovered that
the voice coil was not in the field far enough,
and as it wins not possible to change this con-
dition very easily on this model, the speaker
was taken apart and about 1/3 of the turns re-
moved from the humebucking coil. After as-
sembling, the abnormal hum was gone,

CROSLEY 170

HE tone and volume of this 10-tube model

can be improved by connecting a bypass con-
denser of 2 to 4 mf. across the first A.F. bias
resistor. Experience has shown that this also
helps cut the background noise in this, and the
7-tube models. The condenser mentioned above
helps., but reducing the resistance of the diode
load resistor helps more. This raises the sen-
sitivity also. It has been our experience that
the fading and hlasting is not increased by do-
ing this. Change the load resistor from .5-meg.
to .35 or .4-meg., depending on conditions.

CROSLEY "FIVER"

HEN a Crosley '‘Fiver” 5-tube model de-

velops a noisy volume control, remove the
control and take it apart by spreading the aplit
washer on the shaft. Then wash out the grease
thoroughly with carbon tetrachloride and let
dry. Finally, give the resistance unit a good
coating of ygraphite with a seft lead pencil
Some of these controls develop a click at the low
end of the control. This is due to a poor con-
nection between the two different resistance
wires used to give the taper. The best remedy
for this is replacement.

CROSLEY 175

HE complaint on several of these models was.

“no volume; and distortion”—a trouble which
is peculiar to reccivers using resistance eoupling
to a push-pull output stage. Upon examining
the set it was noticed that 2 of the type 45 power
tubes were red hot. An analyzer test showed
a high positive voltage on the 2 red-hot tubes.
Coupling condensers were suspected, so the set
was put on the bench for examination and
more tests. Al condensers checked O.K., but
voltages were below normal. During these tests
the power tubes were changed around acci-
dentally. It was then discovered that the grids
which were at a high positive voltage before
were now negative, and the ones which were
negative before were now positivel Tubes were
then suspected. Al were tested and showed
0.K. However. a new set of rower tubes (this
set uses 4 type 45s) were put in. This cured
the trouble.

My explanation is that there was a small
amount of gas in 2 of these tubes, and due
to the high resistance in the grid circuit the
drop due to grid current drove the grids to a
high positive potential.

These tubes performed O.K. in another re-
ceiver of more conventional design.

HARRY WEIMAR
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Speaking of
NEW
TUBE TESTERS
Here’s a WOW !

F you are as smart as we think you are,
you'll recognize the NEW “DEPEND-
ABLE"” TUBE TESTER No. 304 as the
biggest value yot!

. It has everything you've ever wanted
in a tester for today’s and tomorrow’s needs.
Efficiency — reliability — accuracy — con-
venience — good looks — and low price.

Tests every present type tube and pro-
vides for 50% increase. :

Direct English-reading *GOOD-BAD"
meter with colored scale, and separate line-
voltage meter. Automatic Neon-light short
and leakage tests (up toone-million ohms)
between any two elements. Diode and indi-
vidual tests on combination tubes. Simple
to operate — only one button. Size: 9" x 127
x 514". Counter and portable models. Beau-
tifully etched, balanced panel, with semi-
flush molded sockets and leatherette case.

A Whale of a Value
at Only $19.95

Write for Data Sheets on alf
Radio Testing Equipment

RADIO CITY PRODUCTS CO.

48 WEST BROADWAY, DEPT, NEW YORK. N, ¥,

RCP ¢ RCP © RCP © RCP ¢ RCP

-WEBSTER-:

CHICAGO

50 WATT
Class ‘““A’”’ Amplifier

for

WallorRack Mounting

Type A-66
Webster 50 watt amplifier for
wall or rack mounting. Three
stage; push pull 845 output, for
microphone and phonograph. Out-
put impedance 500 ohms. Special
transformers furnished.

FOR CATALOGUE!

Let us put your name on the
Webster mailing list to receive our
regular bulletins.

The Webster Company

3830 WEST LAKE 5T., CHICAGO, ILL.
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The
Breakers

ON THE OCEAN FRONT

ATLANTIC CITY, N. J.

Ve

Situated direetly on
the Boardwalk and
convenient to all Piers
and Amusements

PER DAY
per person

With Meais
Private Bath

8600

E".'.‘f:ﬁ‘" 83'00 Private Bath

Hot and cold sea water in all baths
Excellent Food—French Cuisine

Garage

EMANUEL E. KATz, Man. Director

A BOOK
EVERY RADIO MAN
NEEDS!

A Valuable,
Allsround
Radio Book

ERE is ony radio book that answers every conceltable
question on interference. It contains 76 pages. 8% x
11 Inches, chock full with wiring diagrams, drawings and
photographs showing where interference originates—how it
i3 distributed, and how to eliminate It. This 13 & wealth
of information peeded by every radfo listener, dealer and

Scrrice Man.

for this book.
99 Hudson St.,

RA D I o-c RA FT New York, N.Y.

Send fifty cants in stampg or check

BALLAST RESISTORS
FOR 2 V. TUBES

S. Ruttenberg®

THE new 2 V. tube sets are rapidly increasing
in popularity.

They seem to give much more satisfaction
than the old battery sets using the type 99 tubes.
One of the reasons that has contributed largely
to this happy condition is the fact that manu-
facturers are using “‘voltage regulators* instead
of rheostats. As will be recalled, the type 99
tube became paralyzed when used with a rheostat.
The new tubes are equally critical as to over-
load—yet, in sets equipped with "voltage regu-
lators,” very little trouble has been encountered.
A great many of these voltage regulator units
are being shipped to mail order houses, which
are making a larger number of battery sets.

Ten million homes in this country are unwired
—10,000,000 people are prospective customers for
battery sets. Neglected for years, but encour-
aged by the efficient 2 V. tubes, the battery set
is again asserting itself. The new 2 V. tubes
make it possible to obtain results comparable to
A. C. operution,

In designing such tubes. minimum battery
drain is important. Filaments as small as .00]1~
in. in dia. must be used Such filaments are
very efficient but also somewhat critical. Oper-
ating them above 2.2 V. will result in very poor
life—below 1.8 V., poor reception. Therefore,
at no time should the filaments be operated
above 2.2 V. or below 1.8 V.—2.1 to 1,9 V. is
very desirable,

Dry batteries on the other hand, have a volt-
age of 3.2 V. when new, and below 2.2 V., they
drop rapidly. The problem, therefore, is to keep
the filaments between 1.4 V. and 2.2 V. with
a supply voltage of 2.2 to 3.2 V. The 3 methuds
of filament control now used are: (1) rheo-
stat; (2) tapped resistor; (3) self-regulating
resistor.

The first two are hand-operated and. there-
fore, objectionable because of the danger of oper-
ating tubes above 2.2 V. This is especially true
when the emission of one tube drops—for then
cp goes the rheostat to bring in the signal. The
voltage on all the tubes is raised above the dan-
ger line, lnstead of replacing the defective tube
—all the tuhes will soon reauire replacement!
An automati¢ regulator is, therefore, essential.

The ballast-type resistor offers the best auto-
matic regulation for 2 V. tubes. In general.
this type of unit consists of an iron-wire fila-
ment scaled in a tube filled with hydrugen or
nitrogen. The iron filament has a strong "posi-
tive temperature coefficient.” For example—with
only a 10% increase in current through the bal
last. the voltage drop across it increases 200%?
A ballast designed for 0.5-A. with a 1 V. drop
across it, will have a drop of 3 V., at 0.55-A.
The voltage drop across an ordinary resistor
under the same conditions would be only 1.1 V.,
at 0.55-A.

There are no moving parts or loose contacts
in the ballast resistor, therefore, no chance to
introduce noise. If over-loaded, it will usually

*Ambperite  Corporation.

BALLAST
RESISTOR
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____cgXolog,

THE MAGAZINE DF SEX SCIENCE

SEXOLOGY, foremost educatlonal sex magazine, {3
written in gimple language and can be read by every

Fig. I, above. Ballast resistor connection.

Fig. 2. below. Fitament voltage control.

last well over 3,000 hours—constantly watching
the battery voltage and regulating the filaments
accordingly.

One filament bailast can be used for all the
tubes in the set. The correct regulator is de-
termined by the total filament current. For a
current of 0.4-A., there is available a com~
mercial ballast resistor known as the 4-1: for
0.5-A., the 5-1; and for 0.55-A., the 6H-1 (H
meaning “half’). The unit may be used in either
the positive or negative lead. It should be con-
nected as shown in Fig. 1, so that an acci-
dental short will not connect the battery directly
across the resistor (as would be the case if the
ballast resistor was connected at *“'X'").

The same ballast resistor may be used with a
2 V. aircell battery, a 2 V. storage cell, the 2
V. tap of a Delco lighting plant, or 2 dry cells
in series. To operate the set on 32 V. (farm
lighting power supply), or any other supply, all
that is necessary is to change the ballast re-
sistor. Thus, a set equipped with a single regu-
lator socket is immediately adaptable to any
supply voltage.

The curve in Fig. 2 shows the control that
may be obtained over the voltage applied to the
filament of a 2 V. tube when used with dry

cells,

HOW TO INSTALL
REPLACEMENT
TRANSFORMERS

Part 1l

G. McL. Cole*

N THE March, 1934, issue of RADIO-CRAFT ap-

peared, in Part I of this 2-part article, a
discussion of the design and installation of the
“high-voltage” type of ““multi-tap” replacement
power transformer: the "universal” type, for
lower voltage circuit requirements, which was
not discussed at length in the preceding data,
is described in this, the concluding article,

The First Step

The first step is to determine what types of
sets are most likely to be encountered in service.
This is another way of saying, what are the
most popular set types on the market today—
from the service engineer’s standpoint ?

In Table I is listed set types showing tubes
only, arranged according to the filament wind-
ings required on the transformer. This list
considers only the type of tubes and not the
total number of tubes in any particular set.

TABLE 1
A—26, 27, T1A, 80 F—24, 27, T1A, 80
B—26, 27, 45. 80 G—24, 27, 45, 80
C—24, 71A, 80 H—24, 45, 82
D—24, 45, 80 J—24, 45, 83
E—24, 50, 80 K—6.3 V. tubes, 80

Where a 24 is designated it is to be under-
stood that this represents any 2.5 V. heater
tube, and likewise the 45 as any amplifier tube
with the same filament voltage. To the list of
set types can be added 6.3 V. tubes with type
82 or K3 rectifiers in place of the 80. Also com-
binations of 6.3 V. tubes with type 45 ampli-
fiers and 80, £2, or 83 rectifier. Though
many more such set types are readily brought
to mind, the above list serves to illustrate the
following points and so is sufficient.

A transformer wound to take care of type A
is of no use for type B or F, nor can type K be
used in place of H or E, ete, Obviously then,
one transformer is required for every set type
for any given number of tubes.

Table II shows the set types classified ac-
cording to the number of tubes in the set, from
4 to 10 tubes,
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Fig. |. Connections of the *yniversal’’ transformer.

Since, as it was shown in Table I that A, B.
C. etc.. represent separate and different trans-
formers the numbers to the left, in Table II,
are in actuality the ntmber of transformers re-
quired to service these sets. Remember, too.
that this is only a partial listing. The differ-
ence in any two adjacent groups is such that they
may be very safely combined, as indicated in
Table IIL

TADLE II1
No. of No. of
Tubes Trans.
L 3
56 ..ovievnn 19
TR eerenee 10
[ {1 S R 500600000080 PO {1]

The numher of transformers is now reduced
to 33. (Look through any of your catalogs—
you will find them all there—with several ad-
ditions 1)

The “Universal” Transformer

Figure 1 shows the general schematic of a
“universal”’-type multi-tap trunsformer, Natu-
rally. the primary and secondary windings arve
required for all of the transformers. no matter
what the tubes or the set type. Consider the
set types Table L in relation to Fig. 1. Tube
types A: 26, 27. T1A, RQ} are supplied with fila-
ment voltage wus follows: the 26s from the 1.5
V. portion of winding I. The 2.6 V. tap on
this winding remains dead. The 27 (detector)
receives its filament supply from II, the 71A
from 111 and the R0 from IV. Tube types B:
the 26. 27, and RO are taken care of in the same
manner as in the A type. The type 45 ampli-
fiers use only one-half of the IIl winding, 1.25
V. being C. T. Tube type C: uses all of wind-
ing 1 for the 2is. the 71A on IlI, the %0 on IV.
Tube type E: the 7.5 V. for the 50s may be
obtained by connecting 1I and III. This gives
7.5 V. with the C. T. at the 1.25 V. tap on the
11l winding. Tube types F and G: these rep-
resent sets reguiring 2 separate filament wind-
ings for the heater tubes. with additional wind-
ings for the amplifier and rectitier tubes. The
245 are supplie! from winding 1, the additional
24s or 278 from LI and the amplifiers and rec-
tifier from I1I und 1V. respectively. Tube type
K: there are several ways of connecting the
windings for the 6.3 V. tubes. The simplest is
te connect winding IT to the 1.23 V. tap of
winding [II. The resulting voltage is obtained
from the start of winding II and the 5.0 V. end
of II1. This leaves 1 free to be used with the
type 45 tubes if necessary. Tube types If and J:
wherever type 82 tubes are encountered either
winding Il or one-half of winding IV may be
used; the 83 will require the full winding of 1IV.

The Watts Rating

In this manner it can be shown that this ar-
rangement of transfornier winding takes care of
not only every set type from A to K but many
more combinations. Inasmuch as the transformer
satisfied the tube voltage, specifications and cur-
rent of A and B. also C, D, E. etc., Table Il
may be modified as in Table IV. in order tu
accommodate a given number of tubes.

TABLE 1V
No. of No. of
Tubes Trana.
T T |
sereseroes 1
...... 1

Thus we gee that only 4 transformers. uni-
versal electrically and mechanically. and wvary-
ing only in their power output rating in watts,
solve the power problem in replacing the power
transformers of over 909 of all radiv sets on
the market.
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DO "SUBHARMONICS"
EXIST?

NTIL recently, it was clearly understood when

the term “harmonics of an alternating cur-
rent” was mentioned. that it referred to a sine-
soidal current, the frequency of which was a full
multiple of the fundamental frequency. Now,
since distortion of radio and andio frequency cur-
rents is due to the introduction of harmonies, it
sometimes happens that a radio station can be
heard on a frequency which is a simple fraction
of its fundamental. This phenomenon has led
to the idea of the existence of so-called "sub-
harmonics.”” A closer examination discloses,
however. that reception of this t¥pe occurs quite
regularly when the incoming signal is very pow-
erful and when the receiver uses an oscillating
tube ecircuit.

Therefure, this phenomenon only serves to con-
firm the accepted fact, thut there are mo sub-
harponics, because the reception can be ex-
plained as being due to heterodyning between
the incoming wave and a harmonic of the oscil-
lating tube circuit. A mathematical analysis of
the Fourier series shows only the existence of
higher frequencies, a fact which is perfectly in
accordance with the existing experimental data.

Nevertheless, in the last few years we were
forced in varivus fields of physies to correct
muny of onr well-established conceptions and
it seems that the same will be necessary in con-
nection with the much-discussed “notion” of
subharmonies.

Independent oh:ervations of F. R. W, Strafford
and P. 0. Pedersen have proved that suboscil-
lations (subharmonics) really exist! (Accord-
ing to Rapio-WELT, No. 1, 1934

Strafford discovered, that by sending a pure
sinusoidal A.F. current through a dynamic
speaker a tone could be clearly heard, the fre-
quency of which was exactly one-halfl that of
the current. In this experiment & paper cone
used.

Pedersen gives the following information: "We
were able to ascertain that with ap output of
5 W. from the A, F. generator, the dynamic re-
producer which was usel delivered. beside the
fundamental and some upper-harmonics, also a
lower tone. which had one-half the frequency
of the funidamental ; in other words, a tone which
can be considered us a ‘second-subharmonic.”
These subharmonics appeared with a definite
value of the applied voltage. and their amplitudes
seemed to be «quite independent of this veltage.
The sub-harmonic did not instantly reach its
maximum value, When the applied voltage was
even slightly above the critical value, then the
subharmonic reached its normul amplitude within
a few seconds.”

The observations of Pedersen and Stafford are
in accord. A fourth-subharmwnic could be de-
tected in the later experiments. 1t required. how-
ever. a much stronger fundamental than was
used when only a second-subharmonic was gen-
erated,

Further. it hus been observed that there exists
a connection between the appearance of the sub-
hurmonic frequencies and the irregular variation
of the impedance of the loudspeaker. This fact
sugwests that the resonance of the diaphragm
probably plays an important role. As a matter
of fact, the subharmonics appear only at cer-
tain freauencies of the fundamental.

(Continued on page 189)

Fig. t. Circuit producing **subbarmonies.””
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LITTLE DYNAMITE

| A high quality
amplifier vyet ex-
tremely compact in
size (measuring i Xx
5 x 6” high). Has
excellent response
over the audio hand.
Especially suitable
for small or port.
ahle P.A. Systems
for recording and for use in conjunc-
tion with photo cells, etc. Uses a 57
high zain pentode and the dual triode
2B6 tuhe. An 80 tube provides humiess
plate supply. Overall gain 80.5 db. Wil

supply 1-1000 ohm field. Qut-
put 5 watts., List price. less sa 95
tubes $22.30. Dealer’s net price 8
Three Arcturus Tubes net $3.15.
Just Out
Alan 60A centralized unit will supply up
to 20 watts of undistorted output from
phono-radio-mike. Has special switch-
ing arrangement for switching input
source. Input 500 ohms., 200 ohm double
button mike. and high impedance. Mike

current supply built in. Output fm-.
pedances 3, 7, 13, 300 ohms. Comes

complete in large crystal-
$42.50

lized cahinet. List price, less
tuhes. $90.00, dealer’s net

Set of Arcturus tubes containing 2-33s,
2-2B6s, 1-523, $7.10 net.

Writein for free Alan Sound Handbook
I off the press scon.

ALAN RADIO CORP.

83-R Cortlandt Street New York, N. Y.

FLECHTHEIM-

SUPERIOR CONDENSERS.
® And Now ®
CARBON RESISTORS

These units are cold moulded and heat
treated securingg  abselute  stabilization.
R. M. A. COLOR CODED—-STAMPED
“FLECHTHEIM"”. All values—all ohmares
—distinctively packed—attractively priced.

AUTO SUPPRESSORS

FLECHTHEIM presents only three types—
Universal-Mideet Bracket and Distributor—
but they meet every suppressor requirement.

e CONDENSERS e

FLECHTHEIM superior quality appears in
every conceivable type of condenser.
TRANSMITTING. PAPER. TUBULAR and
LICENSED DRY ELECTROLYTICS, in-
clusive of replacement blocks for all popu-
lar seis.

1934-35 CATALOGUE

Completely lista the entire FLECHTHEIM
parts replacement line. If your jobber can-
not supply you, write direct to

A, M. FLECHTHEIM & CO., Inc.
136 Liberty Street New York City

TRUVOLTS
HAVE 1000-VOLT
INSULATION

Also patented spiral, air-
cooled winding, with adjus-
table, sliding clips, and full-
length protective fibre
guard. All standard sizes.
Write for New Catalog “RC-5""
178 Varick St. New York, N.Y.
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All Merchandise Offered On Page
is Absolutely New And Unused

HERE IS A GREAT VALUE! H

Electrical Portahle Sprayer Outfit || G. E. MOTORS

These Motors were manufactured by
the General Electrle Company and

$ 50 ?.v"b"ﬂq"" originally intended for use by a larde
—— Supplied with manufacturing  congkany
COMPLETE Portable Elec- Here are the  specitications:  1/30

tric Sprayer hop 4800 JE1°. M. Universat A.C. and
- D.Co 1y volts instunt reverse. Size:
IMumeter 3 inch. length 3 huch. Ship.
ping weight, 3 Ibs. Add 25¢ for spe-
¢ial packing and mail-

inganywherein U.S.A. $2 45

EACH
WHILE THEY LAST Original Price $12.00

Formerly sold for $68.50

sury Electric Drill 34 in.

514

Shipping weight, 7 lbs.

Mounted on base with three
ballbearing rollers. Shipping
weiyht of complete outfit,
55 s, SPECIFICATIONS

Tide 1 the idesl outht for all-around simaslug work whetever current is avallable. [ MWEIGINI-6 pounds. perfect balance. VENTILATION —Furced,  around  field

With this electric sbrayer you can spray baint, tarnish, duco. enamel, lacquer. by W adt I 1t whetl “Teerss . ot Jh 9 T .
Insecticides, ete, with ‘seed. You can move it from one room to another with l:.’lll;(l;,“ m;,‘.:xs:m!?glwr:r I;I?lls‘el:lsrlllllll si‘lel) s‘})LT;uIIIE-d .\l(,o?]]‘::lli" ?lﬂclllll “\lLllrlem:;rlmt}"
€ase. SimDiy lusert plug Into clectrie socket and thls marvelous machine {s ready volts, DC. or 60 eyele, AC. aliRy Tl erk e n v
o do 2 man-size Job—uand do 1t efliciently. RODY- Aleenlnum. o U H—%  inch—kevtess

This eleciric purtablo surayer saves jts cost over and over agaln on your own FItiE  SPEED—2 000 revoiutlons per CNGTIOver all, 12 aches. Al parts
work. Iu wlll make inoney for you dolng jobs for others. minute. Full load speed, 830 RPA. _ Interchangeable . N

Outfit equlpped complete with De Vilbiss GGun, Unisersal head., with quatrt zlu- R HEDGCTION- %% "o 1 - Equlpment comblete whth ehuck 7-foot
minuin cup. whieh cnables lou 1o eblain raund or fan surag. iy ILI' heavy duty HUSIL -Npeetal bigh-grade bronze. rubber-eovercd cond aml  steel-armored
mator. 110-volt, G0-evele AC. air diter, safety valve, Kellogg .Atr-Cooled Com- GEARS—Nlerel alloy stecl and high- unbreakablo attachwent plug,
bressor, 13.x14%, 15 feet of hose, cord and plug. Pknt mason jars can be used oB srade bronve
&un for extra contalmers. Furnished with S0 Ibs. pressure tank. : y

Price of complete outhit with gun, $27.50 w t' h P w G
Price of outfit without motor. $20.00 es Ing ouse o er ene rator
M factured by West. Built-lneommuta-
inghouse for U, S. Sig-  tor rakes off the
nal Corps, generated . (°
Three leads exten
through the casing to permlt a 1% V.
Hashlight-type battery to he swhtehed inig
eirenlr for starting.” and to eontrol  the
Ao output. Retared at 1ts normal sbeed
of 4500 ropm., the owipur i3 200 ‘., at
115 to 125 V. (ou eben clreuit), %00 eycles
The rotor turns in ball bearlngs. Shaft

De Vilbiss Spray Gun

A fast sictlon-feed attached cup spray
fun for use with low pressure com- $595
pressing unlts of small displacement. —_—

Overates from 20 to 50 Ibs. Dressure,
produces fan spray 5” In width. Tip

eneth i ( 2 s,
adjustable for eithier round or fat spray. Materlal -5(r‘l':;.;-"_‘;dﬂ,‘;“t:m]“hl :hre.nltl):ll f”n“:mg}:f
flow control. will spray Iaceuer. enamel. paint, var. tance of In. Base dlmenstons exclusive £ .
nish, and duco. Produces smooth, esen finish, dis- of the shaft, 4% x 6% in. in diameter. Shipping weight, 12 lbs.

placement 2 cu, fi. per mlinute. euuipped with
aluminum quart cup. Pint glass mason jar can be
used for extra contaluner.

Shipping weight, 3 lbs.

Guaranteed new and perfect.

Here is what one of our customers writes:
““Thete Eenerators are belng u-¢d In a swall fishing «¢lllage, wherg the eonly
current is supplled from a 2I.W.-D.C, generztor
“As Itowas impossible 1o use A.C. sefx and cepeeially my short wave tran
o mitter using two “45 tubes, e of the Kenerators is used to supply my two A.C
$ 2 recelvers and the other to ftupply Lwer for the transmirter. |t h generator: are
I er an — i by a2 % horsepower motar. The.® Ecnerators berform perlectly  and  have
= been  absolutely trouble free. The ""l“uﬂe.;lltll current regulation Is remarkubly
Complete with tank, gauge and 60 lb. safety valve stable. taking a conslderable overload.*"—(Namwe supplied on reqnest.)

Comuressed alr filter and exPausion tank. enulpped with gauge and safety yalve,

Has standard taps In tank and base ready to install. Eliminates oil and molsiure,
Same as lllustrated in Electrie Portable Sprayer Ouifit shown above. ™ ] onograp o or

Shipping weight 8 lbs.

Variable 1:z%med]iméuct.ion tvpe self.

starting, 110 volt, 60 cycle, AC. with
Ke“ogg lever control. Speed range‘ from &
- to 200 RPM. Can he
Air-Cooled Compressors installed in place of

old-fashioned, hand-

at less than half price! g%, pesesl aotee.

Same as illustrated In Electric Portable Sprayer Outfit shown above. turn table, and a hundred other uses.
Maximum These G.E. Electric Motors are brani
Size Brssure Speed Motor Price new, in original factory cartons.
1% x 1% 75 Ihs 600 3% H.P $7.50 | memy Tobr thet - g ewgg
ETRN TR Y ¢ merty sold tor 41530 $39F
2x2 125 lbs. 600 1/3H.P. - ;
2% x 2 175 Ibs. §00  1/3H.P. . s i IaEEsor (i waha Fory S T
Shipping weight, 12, 12, 14, and 18 [ba. Shipping weipht, 11 lbs. $15.00
---‘---------------------—---------------l
: ORDER
WELLWORTH TRADING CO. RC9
e Canl g, t FROM THIS PAGE
} enclose $.......... for which please send me the :
ollowing: . g
€ t Since We Do Not Publish Any Catalog
L T T T Remit by check or money order for full amount of each jtem—
8 shipped by express collect, if ne money for 1.1, enclogsed. No C.O.D.
Tttt rreseseieieieiasarseiiieitibieeneen,a,,,, B order accepted Money refunded if not satisficd. He surc to state
8 shipping point if express or freight oftice is tot in your town.
[ "

Name ... e ' WELLWORTH TRADING CO.
Address.............. City............. State...... s 560 West Washington St. Chicage, JI1.
L]
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DO "SUBHARMONICS" EXIST?
(Continued from page 187)

After a geries of experiments. Pedersen sub-
jected to a mathematical analysis the problem
of subharmonies, When an outside sinesoidal
oscillation is applied to an oscillatory ecircuit
having a single degree of freedom (an oscil-
latory circuit with a single resonant frequency),
a subharmonic oscillation of one-half the fre-
qQuency may appear, if the oscillatory system is
tuned to this frequency (or very close to it).

A certain amount of feed-back action exists
between the receiving system and the generator.
and the instantaneous value of this amount de-
pends partially upon the amplitude of the oscil-
lation. Another possibility of producing sub-
harmonic oscillations will exist when the feed-
back action of the oseillations instead of beinsg
directly proportional to the amplitudes is a func-
tion of a second, or higher degree. In both cases
secondary conditions have to be satisfied which
depend upon the values of the masses. the
amount of damping (or inductance and re-
sistance values), and also upon the amplitude
of the fundamental.

1t follows from the mathematical analysis,
that a system with a single degree of freedom
(i.e.. which has a single resonant frequency).
can generate only a second-subharmonic.

Higher harmonics may be formed under cer-
tain conditions in a system with two desrees
of freedom (for instance. two cuupled vscillatory
circuits). 1t is presumed that the second-sub-
harmonic exists here. Now it happens that n
loudspeaker diaphragm is a system with severe/
deggrees of freedom (several resonance frequen-
cies). and thus in most cases the conditions for
a feed-back action are satisfied; therefore, sub-
harmonics do appear here.

An experimental proof of these analytical de-
ductions is given in Fig. 1. The circuit repre-
sents a separately-excited oscillator when the
wrid and plate voltages are so adjusted as to
have the tube (a standard triode) operate on
the parabolic part of its characteristic. The
entire system may then be considered as having
a non-linear feed-back action, a condition which.
according to the nbove theory. is necessary for
the production of subharmonics. If the other
values of the oscillatory eircuit meet the theo-
retical requirements. the circuit is tuned to one-
half the exciting frequency. and then supplied
with the exciting current. A subharmonic oscil-
lation will be found to exist in the loosely-coupled
headphone circuit. 'l'hls arrangement operates
so well, that a change in the exciting frequency
will cause a corresponding variation of the sub-
harmonie.

PHILCO 37 BATTERY SET

EVERAL Philco 37 battery receivers have

come in with open antenna coils. This con-
dition ean usually be detected by placing a finger
on the stator section of the band-pass condenser.
An increase in volume will result if the antenna
coil is open. The antenna wmay be clipped to
the stator plates of the bandpass section of the
condenser gang to affect a temporary remedy
unit it can be replaced.

The filament current of the 37 chassis is too
high to permit operation from an aircell. We
always recommend operating
storage battery. usinz a fixel resistor—a No, 6
ballast resistor—in series with the A" lead to
reduce the voltage to 3 V. The No. 6 ballast
tube will take care of the extra volt. A re-
sistance of 4 ohms is about right. A fuily-
charged battery should be used to adjust this
value,

ECHOPHONE 60
EFECTIVE filter condensers in the Echo-
phone 60 set can often be detected by the

action of the volume control. Erratic operation
of this unit has been traced directly to the filter
condensers in many cases. They are located
d:lrecdy under the power transformer where they
receive considerable heat which appreciably
shortens their life.

SILVER-MARSHALL "BEARCAT"
N MANY cases these sets have developed a
healthy hum. In nearly every instance volt-

age tests showed no screen-grid voltage. Re-
placing the 10.000 ohm. 5 W. resistor feeding
the screen-grids will overcome both conditions.
(This resistor is the only 5 W. unit in the set.)
NorMAN G. WiSwWELL
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this set from a |

FREE

48-Page Supplement

to the Auto-Radio
Service Manual!

To_everyone who now nun-h.lses the. OFFICIAL
AUTO-RADIO  SERVECE MANUAL this big
13-page Supplement s Isiued FREE. Prac-
tieally all of the latest 3ets, together with see-
vicing informatlon will le found In these new
Dages. The new Suppleinent dors nul  locrease
the cost of the book to you, hut glves You an
Auto-Radla Nerviee Manual that is right up-
to-the-minwte with scrvice hotes.

Good Money in Servicing Auto-Radios

n you are overlooking servicing auto radies,
you're midsing u great deal of business. The
auto-radio business had its sreatest boom lust
summer when thousands of sets were sold, Ny
0w many of these sume sets redquire serviclng
and with hundreds of them rikht in your own
community, you ran bulid up a gond aute-radio
serviciag  busitiess. In a short time you can
eastly wdd 23% hroit or more 10 YOUr Tegular
servicing business.

List of sets covered in the Manual

Acme Radie Mtg, Co.
Allied Rudlo Cord.
Afwnater Kent Mg, Co.
Audiola Radlo Co.
Autoerat Radio Company
Automatic Radio Mg, Co.
Carter Genemotor Curb.
Century Radio Prods. Co.
Chevrolet Motor {‘0mpany
Consolldated 1lrdustries,

Lid.
Crosley Tadie Corp.
Belen Appliawre Corp.
Detrola Radio Cotj.
Emerson Fleetrie Mfg. Co.
Fada Radleo & Elec. Corp,
Federated T'urchaser. Inc.
Ford-Majestle
Franklin Radio Corp.
Galvin Mz, Corp,
General Klectric Co,
General Motors Corp,
A H, Grehe & Co.
(‘rlg-b)-Grunum Co.
Chas. Hoodwin Company
International Radio Corp.

. k. Mallory & Co.
Melborn Radlo Mfg. Co.
Montgemery Ward & o,
Nationul Co.. 1o,
Naoblitt-Sparks ind .
Philco Radlo & Tel.
Plerce- Adra, Inc
Premiier Electrie Co,
Ttadlo_Chassls, lne
RUA-Victor o, Ine.
Nentinel Radlo Corp,
Sparks-Withington  (orp.
Stewart Radlo & Tel. Cof
Stewart-Warner Corp,
SlmnmcrrCarlsm Tel.
Mg, Un.
'T‘runslumu-r Corp. of Am.
United Amer. Bosch Uorp.
Twited Motors Nervice
. 8. Radle & Tel. Corp,
T'tah Radlo Prods. @,
Wells-Gardner Company
Whalesale Radlo Serv,
Rudolph Wurlitzer Mfg.

o,
Zenith Radle CorD,

Ine.
Corp.

Co

$9.50

Over 200 Pages
Over 500 lilustrations
9 x 12 Inches
Flexlible, Loose-Leaf Cover

Lo Rutoed

'F|_|“ Ins

hale Radie
—

ctaliaté

~Trouble Shooting,

MAIL THIS IS COUPON TODAY.

GERNSBACK PUBLICATIONS, Ine. RC-934
99 Hudson Street. New York, ¥

Enclosed you will find my remittance of $2.50
tor which please send me One Coby of the
OFFICIAL  AUTO-RADIO Sl-‘l(\'iCF \I.-\\l‘ AL
with FREE 4{8-tage Sopplement.  Send remit
(anre in rheck or money orcter. Iteglster  lodrer
it rontains cash or currency. WE PAY
l‘Oﬂ'l‘ AGE.

BT Y T T A NP N S G PR
Address PR A S S S s R e R A
CMY s LA RAT i State Lieaarmid I
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OFFICIAL

RECEIVERS

THE

lous results,

tion.

DOERLE
Short-Wave

the dial.

tlon are employed,

5, the crowds are going “‘wild’ oser short-wases;
Y and the Deerlo receivers are making them even wilder.
Many have bullt thelr own and hase obtalned mlracu-
Others have purchased them already built
and have cutalned even Letter results.
they? These recelvers, fumiamentally, are -0 slmple that
they are absolutely fool-proof.
ANYWHERE—not only in this country—but In any loca-
Diay after day, night after night and with amazing
regulurlty, they pull In stations frem the far corners of
the earth—REGULARLY—always on the same points of

Only narts of the highest quality, such as Mammarlund
varlable condeniers, etc.. are employed; for we fully ap-
Preclate that “a short-wave receiver is no better than the
poorest part going into its eonstruction.'’
gets and embellishtments have been entirely removed, only
the most fundamental parts necessary for successful opera-
You will be Imbressed with thelr

As @ result,

And why shouldn't

they work

No. 2140
Wired and Tested.
YOUR PRICE ....

l':o, 2142 Complete Accessories.
1

All funey gad-
Shibping Welght 5 1hs

2-Tube 12,500 Mile Doerle Recelter Completely
$9.88
Shlpping veight 23

. $5.38
12.84

3

simplicity. . You will be even moro hupressed with thelr  Yougr pRICE
operation. These recefvers will cominee you that forelgn e ) .
S “Tube dieele slgnal ;
1 2 reception CAN be obtained—and with uncanny regularlty— “N:d 2'1!:-3!#(1{ r_.'..'ll:;ll:"':gﬂt\.:ll:;:;' :(":,ls':"" Completely Wired
- ‘Vlefers whenewer they are on the air. YOUR PRICE et
The Doerie receliers are avallable [n two types, each lNo. 2145 Complete .A\ccessorles.  Shlpping Welght

A.C. power pack.
for the rural dlstricts.
3-tube models,

where,

type consisting of two models.
both tho 2-tube and 3-tube models were deslgned for those
locallties where electrle service i3 asvatfable.
be used In conjunctlon with a spectally-deslgned hum-free
The 2-volt battery types were derigned
They, too, may be hayd in 2 and

It way bLe possible for you to purchase slmllar recelvers YOUR PRICE
or harts for sueh recelvers at greatly reduced prices else-
But untess you, too, wish
to join the ranks of the disllusloned and skeptiral short.
wave fans you will Inslst upon the Officlal Deric Itecelrers
—Recelvers which contain only highest quallty parts.  All
Docrle recefrers are built on beautiful, erackle-finished
chassls and bear the official name-plate of the valy recog-
nized Doerle manufacturer.

We admit this at onec.

All

The Electrified Doerle,

YOUR PRICE

They must shipping

Complelely Wired and Tested.
Weight 5 1bs,

YOUR PRICE .........

No. 2176 Cump
and o
tery aperatlon.

No. 2177
nletely Wired and Tested.
YOUR PRICE

Electrified 3-Tuhe Doerle
Shin, Wt 7 s,

No. 2179 implete Kot of Tubes; Either 1—58; 1
1—356 for A.C. gberatlon or 1—i8; 1—77 and |
battery opwration,

YOUR PRICE

& Rectifier Tube.
Y 1

te Rl of Tunes for Ahuve’ Lither t

. $7.19

No. 2174 Elecrtltied 2-Tube 12.500 Mlle Doerle Necelier

... $10.44

a7

for A.C. operatlon or }—i7 st 1—37 for bat-
. $1.60
1gnat l.rlﬁl.rr ‘o=

15.29

57 and
37

No. 2149 =pecial Hum-Free A C. T'ower PPack Incindlng

$7.29

97 x N7 x 6% % rube models 111 OUR PR P e eiae i
VBBV LAALBAA LSS At ol ot e o o
222 %Y MAAadasaada gl st 2 a2 L Y RV YV VIV EVVVVVIVvvrrYy e 2 a2 R T VY Y v e 2ol

All onlers are F. 0. B, Now York.
A deposit of 207 is required with every onler.
Ralanee may be paid on delivery.
if full amount is sent.
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in one

GLASS BULB

5 that’s the

“TWINPLEX"
15 to 200 Meters

“kmble-actlon’ re-

The new tybpe 53 tuhie makes possible thiz Twlnplet
ceiver. This tube actually camains 2 separate tubes in the 1e glazs emelope
Just imagine what this means! It weans that a 2-tulie reveiver can now be
built for the prlce of a 1-tube sct. This i exactly what haz heen dane in the
Twinplex recebier. A campartgon of ives with the Doerle 2-tube revelvers
listed above wlil inunediately suhistantiste this statement.  And what's more.
tt actnally performs fike a 2-tulie set.  The eircnit §: practically the same as
the Z-tube Doerle--extremely simple and therefore entirely food-proof. You
will recelve stattons which sou never knew even existed before.  We have re
ceived many ltetters from satistted users of the Twinplex reeciver pralsing It to
the skles.  And Justly so, for it 1< a wonderful little ser. 1t aftords full band
eorerage of from 1i to 200 meters which Includes the amateur bands, police and
airplane calls, foreign reception and aumerous code stations.

Only the finest quallty parts such as Hammarlund varlable condensers. Kurz
Kavh high-ratlo sernier dial<, ot are employed. AN thewe parts are imauntel
in a beactiful. crackle-tinlshed wetal chas<ds which entirely does away with
“hand ecabacly.”

The reeciver 1s universal fn oberatlon which mean< that It may be operated
either with hatteries or & an A7 short-wave power jack,  IS) yolt< is re
quired for the nlates of thhes il 21 solts, elther A.C. gr D.C.. for the
filaients,  For a fan who is first starting in the short wave game, the Twinplex

is the most economical receiver with which to begin,

No. 2115 Twinpler ““Tuuble-Aetlen®™ Short -V
and Tested, Including (lagram but less tubes.
YOUR PRICE 5 oo

¢ Reeclier Completely Wire,l

pplng Weleht 9 [ha, $1 so

WE ISSUE NO CATALOG
Terms:

Deduct 2%

GRENPARK
171 Franklin Sg.

The “PYTHON" Short-Wave Super

Lowest Priced Converter in the World
12-200 Meters-Works with All AC Receivers
COMPLETE
Nothing Else

To Buy!

For only $£93 sou
can make your present
recehver perform In o a
wiay  comparable  only
with exbensive short-
wive ~ets. And that s
ne exaggeratinn!  This

means that the rangd.
and  therefore the u~e
falness of your bresent
Teceiver will be more
than denbled; since It
wlll now be able to tune
from 5510 meters  way
st to the cxtremely
low  wasclength of 12
meters. It means that
your present  receiver
will be able te inter
cept forelgn <pecch annd

musle,  televisfom iy
nals. pollce calley, and
A cur  pleasantrie
from .1l the far carner
of the world, Vet withal
th wonderfunl  lttle
comerter i3 a shaple

Instrument—-<o sImple, that you. or anyone else, without the ald of tosls. ear
easlly attach it to any A€ reeelier in ie<s than five rinates thoe. amd ones
it s connected it need never agaln be disconnected, for a conyenlent toEgle
swhtch on ks front nanel will antomaticaMs  witel yourr antenha o cither
short-wave or hroadeast reception. The entire world 18 golng “BUGN" grer
shoTL wave You too, can fatl in Iine with ahis slmple. vot higily efticiont
shotrt wave eierter—a converter which will prove to you (hat fareiin 95
stations CAN be obtained—NEG ULARLY-—whenoger they are on the air O

A four page pamphlet, including radio lo0. is furnished FREE with each unit.
The brice of $1.95 Includes three plug-in colls and tube.

ARV R R

COMPANY
Dept. RC
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-Manual

Reg. List Price

400 Pages

10 Service ::

9 x 12 Inches

Flexible, Looselecaf
Leatherette Cover

- Full Radio Service Guide

There’s plenty of Servicing Material

in the NEW

HE necessity of GERNSBACK Manuals in the
I radio field has been shown by the fact that the
total sales of the first three OFFICIAL RADIO
SERVICE MANUALS, including the new CONSOLI-
DATED EDITION, now exceed 80,000 copies. Radio
Service Men and others engaged in various branches
of radio know the importance of such books, and how
they must depend upon them for reliable information.
Whether for public-address work, tube informatien
orF a circuit diagram, the material needed is certain
to be found in onc of the OFFICIAL RADIO SER-
VICE MANUALS.

In preparing this new edition many of the outstand-
fng 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 ilustrations in the 1934 Manual are more explicit

than before ; inasmuch as the dingrams are not limited to the
sehematic eireutt, but other illustrations show the parts lay-

out, positions of trimmers. neuiralizers,  ote, There are
bundreds of uew circuits included, and not one from any
previous cditions of the manuals has been repeated.  This

we wnconditionally guardautee,

As in previous vears, the 1934 Manmnal also includes a
FREE QUESTION AND ANSWER SERVICE, In each hook
will be found 23 coupons, which entitle you to free consui-
tation on any radio service tople.  These coupons give you a
complete mail service—questions on servicing and operating
any set or circuit are answerad promptly and aceurntely
by the editors. Remember that, at the regular rate of 25H¢
per question which ix usually charged by radio_magazines.
this service alone is worth $6.00. And for the Manual. we
charge only $3.50.

1t is quite evident that the 1924 Edition of the OFFICIAL
RADIO SERVICE MANUAL is a decided improvement over
previous volumes.

ORDER YOUR COPIES NOW

It is important to every Radjo Service Man and Dealer
to et his copy of the 19034 OFFICIAL RADIO SERVICE
MANUAL now. The new boak will prove itself to be in-
valuable as those veolumes of previous years,

No need to delay Sending us ryour order—the 1934 MAN-
UAL. like its prodecessors, is a necessity in your business.
We strongly advise you to order your copy today.

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

1934 Manual

Contents of the 1934 Manual in Brief

® Disgrams und service notes, more complete than ever he-
fore in nay MANUAL. Not merely the schematie hook-ups
will be found, but chawsis drawings showing parts layouts,
positlons of trimmers, neutralizers, cote.

@® Voltage rendings for practicnily all sets,
checking tubes and wiring.

@ Al values of intermedinte-frequency teansformers used
in superheterodynes, with the manufnacturers’ own SUBEeSe
tions as to correct balaneing.

@® Detanllied troubie-shooting suggestions and procedure as
outlined by the manufacturers’ own engineers—Iin other
words, authentie “dope’” right from headquarters.

® Values of all parts indlcated directly on all disgrams,
section for reference to A.C.-D.C. cigarbox midgets.
Section for reference to publle-nddress amplifiers.
section for reference to short-wave receivers.

section for reference to remote-control systems,

A complete compilation of radio tube datn, covering both
e old and the many new types,

section devoled to test cquipment, analyzers, ete., with
ull dingrams and other valnable Information,

A complete list of American broadeast stations with their
frequencies in kiloeyeles: eatremely usefnl in ealibrating
and checking test owcillators and in cslibrating recelvers.
® Free Question and Answer Service, the same as in our
Inst two Mannals,

® No theory; only service information in quickly wnccessible
form.

® Absoluteiy no duplication of any diagrams; nothing that
appeared in any of the previous Manuals will appear in the
1933 MANUAL. Tlis we unconditionally guarantee,

® A handy, easily-consuited master index making It easy
for you to find almost anything pertaining to your service
problem instantly. ‘This index includes #ll the diagrames
published in all the previous GERNSBACK Manuals, as
well as the 1931 diagrams, A Dig convenience and time
saver!

Clip — Mail This Coupon Today

I_'""—_—___'——'_—__—‘_————_'_'_"——I

| GERNSBACK PUBLICATIONS, Inc.

|99 Hudson Street, New York, N. Y. |
Gientlenten @ Enelosed you will find my remittance of g3.50 |

for which you are to send me. DPostage 'repaid. One Copy |

of the 1954 OFFICIAL RADIO SERVICE MANUAL. [Send

remittance by check or money order: or Tegister letter if It

contatns cash, cucrency or unused U. S. Postage stamps.] |

as an ald in
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Over 2,000 lllustrations
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RTC’s Big September Specials
BIG 8-TUBE SET BARGAIN

*Complete with 11" Dynamic Speaker

YOUR DOLLAR -~
IS WORTH MORE
When You Buy From Us

Is the dollar Inflated? These days everybody s
sheaking of intlatlon but why worey about It,
whether the doltar Is Inftated or not it §s worth
more when yiu buy from us. The prices shown en
this page are 50 radically low that no one can
Possibly undersell them. Qur consistent advertlse-
ments present to yon each month, on this Page,
certain STAR (*) ltems which are not listed In
our tegular catalog. These are all specials of
which the small ¢uantity on hand does not permit
us to catalog them. QONCE SOLD OUT NO
MORE CAN BE HAD AT ANY PRICE. ORDER
TODAY—NOW, Urder direct from this pake and
save money. 100% satisfaction guaranteed on
ewery transaction,

\We are a whulesale house and cannot accent
orders tor less than $3.00, 1t €.0.1. shipment lg
disired, please remlt 205 af the total amount of
sour order. Lialance wlil go forward C.O.1.

1t foll cash accompanies your order deduct 2%
dlsount.  Nend meney order, certified check or
U. 8. stamps.

Ite sure to Iaclude sufficient extra remlttance if
ortler I3 W he shipped via parcel-post; any excess

—

FREE

RADIO

and
Short-Wave

TREATISE

108 Pages
1500 I1lus.

Completely reslsed and enfarged, this new 1934
edltlon contalns 10X solid pages of useful radio
Information, diagrams, lllustrations. radlo kinks
amd real llve radlo merchandlse, It contains Mmore
vajuable radlo information—more real live *‘meat’’

than many text books an the subject. PARTIAL
LIST OF CONTENTS, Fundamental Principles of
Itulle for the Hexinner, ChaPter 2——Fundamental
Clreylts and Uses of New Tuhes—Revsmplng Six
Volt Ttattery sets for Two Volt Tubes—Dublle Ad-
dress Systems—How to itulld Short Wave Trans-
mitters snd Recelvers—U'p to Date Tuhe Chart
and_ Socket Connectlons, etc.. ete. WIITE TO-
DAY—FEnclose ftive cents (coln} fur postake.
Treatise sent by return mall. Print name and
sddress clearly on request.

s

T4 anse

Limited Supply

only$13-9—2

“THE GREATEST SET BUY
IN AMERICA' i3 by sll mnesns a
mild deseription of the value which
we are offering here. ., This very
same f-tube receiver as recent as
eight months axo, sold for nore
than $93.00, yet now because of
the advent of even later type tubes,
you can hurchase this recelver for
only a small frartion of that price,
The tubes employed in thls set
are stlll comparatively new; and
not only that but all modern fea-
tires such as, 2.5 push-pull out-
but, tone control, phonograph gt~
tachment provislons, full dynamic
sheaker, ete., are incorporated,

The selectivily and seasitivity of
thls 8-tube recelver, due to fts .

4 tumed staGes, are just as sharp

as those of an 11-tube superheterodyne, The constructlon
uf the set 1s Lest deseribed as ""staedard.* for Ir< elrcult
is none other than the *‘good old stand-hy” T.R.F, typwe
modified and fmproved to use these later tyhe fubes, It
incorporates 3 stages of tuned K. K. ampllficatlon, o
iype 38 trible grid tubes; fyllowed by a Hi§ (letector. From
thero the signal 1s amplified by a type 56 first audle
tube, and from there stlil further amplified by the powerful
push-pull 203 power outpul tubes, By the time the
slenal comes out of these tubes, it 13 strong enough te
operate 4 to 5 dynamic speakers very easily. and many
times that number magnetie speakers., A tyne B0 full-waye
rectifier 13 employed.  All provisions for supplylng field
power o the 117 genuine O1ford dynamic speaker, Is
Ineorparated.

Tunlng 18 extremely stmi¥e and very sharp, belng com-
parable to the tuning of a superheterodyne recelver. A
new type traveling “‘ghost light* i3 employed. The
three controls on the front of the chassis consist of tuning
knob, tone control knob and volume contrnl respectlsely,
The chassis itsell 13 made of heavy stecl, beautifully black
led. Al tuned circulis are thoroughly shlebded
neluding the tubes and condensers. This prevents feed-
back, whistling and howllng, The uyse of 4 tuned clreults
embloying the new triple grld. sereen grid tunes and
high galn R.F. transformers, tofether with careful wirlng

but a full-sized Consore Cuassis

Not a Midget/.

and by-passing, results In extremely high sensitivity.
Many of our satlstled customers {nform us that a gond
rarlety of distant statlons conre In regularly Jike Toeuls,
And why shouldn’t they, for 4 tuned stages is mere (han
what even more recent aeta are employlng and everyone
knows that the more tuned stages you have tho greater s
the sensitivity and particularly the selectivity of a recelver.
Tone quallty too, s extremely fine and e¢an be controlled
tu suit the indl\ldual. frow very high treble down to deep

ass.

Why hulld a sel when a comnleto recelver, fully wlred
and ready tn use and comnlete with spesker and all mmlern
features, can be bought at sueh a phenomenally low prics,
Tiere, alsv, is an_opportunity fur wide-awake sen lccmen
to “‘rlean up.”*  There are little more than 150 of these
excellent chassis available, hence “'first come, first served.”™
Judging by the ranlility with which oyr ' ‘I*eerlecs’’ re-
celvers wld 3 few months back, when we hai 3 sale on
them, the supply of these ceniliderably sunerlor recelvors
will not hold out very long. The mourat is, “"don’t delay,
order today.”"  Overall size of chassls, 15%" x 11"
8% . shipplng welght, 40 Iy,

Liit D’rleo £95.00

No. 2000—8-Tube T,R.F. Reeeiver Inelud-
Ing Dynamle Speaker But Less Tubes 513-92
YOUR PRICE

radia cireult of unhearil of sensltivity, using the
singlo tube of this type te receive short wave stati

Fvery radio man knowe that In a short-wase set It 1s highly lmportant 1o have the
wiring as short as possible. |ty inventing a radieally new design, that ts. by mounting
tohe and colls, In fart, everything, on the front panel, It has heeome possible to shorten
all connecting wires, with the re:ult that an UNHEARD OF S|GNAL SENSITIVITY
has now heen achleved far the first time, In a slngle-tube set.

But the TWINI'LEX Is ACTUALLY A TW0.TUBE SE
FLEDGED TWO-TI'RE RET AT THE PRICE OF

JUST IMAGINE, TWO TUBES IN ONE GLASS ENV
nlcln? new "19°° tube. Jt s & 2-volt tube, which has s DOUBLE SET DF ELE.
]

This se has been «o designed that 1t wiil recelve ordlnary broadeast stations too—
stations which ecome in with grest volume, particularly local statlons. These come 1n

2,500 miles distant. LUsually, such

A ONE-TI'HE 8§

RECEPTI

. WITHTHE-FAMOUS

TWINPLEX'

Short-Wave Receiver

ON

weight 5 pounds.

: yeu we repeat, A FULL-
1. hat

)

PE. That {y the story

YOUR PRICE

L 2-Sets in-1'
Economical 2-Volt Operation
Complete with Headphone

sHORT waves are the talk of the hour. The whole country, nay, the whole world. has
gone crazy to recelve forelpn statlons, as far a« 1
receptlon 1s had only with expensive multl-tube sets.

Only recently, the inventlon of the **19'° tube has made It poesihle to perform the
functlon of two tuhes in a single tube. Then came the inventlon of the TWINPLEX, »
“'19°* tube; It is mow possible with a
ons from all over the world, loudly and
:‘"‘ll"ly—ﬂEGULARLY. night after night, day after day, always in the same place on the

al.

No, SW-308 Famous Twinpier Short-Ware Recelver KIt with all parts
INCLUDING SINGLE HEADPHONE AND BAND BUT No Tuhe

BT YOUR PRICE ......... Cirtissineiariary

No. §W-309 Complete Accessorles For TWINPLEX 1teceliver,
Ing 1—Type 19 Tuhe, 2—No. 6 Dty Cells. 2—45 yolt "L Bat-
terles. Shipplng welght 20 pounds.

ONLY $4.91

so loud that If you have a loudsheaker, this little one-tube set will AGCTUALLY
GIVE YOU LOUDSPEAKER RECEPTION.

With this set, we furnish regularly, two colls, gne a short-wave Plug-in enll, which
recelves all the wnular statlons in the 33 to 65 meter hand, and a broadcast coll
which recelves nearly all hroadcast stations,

A simplified finstruction sheet with detalled instructions amd Pletorial dlarrams
shows you how to bulld the et In a few hours’ time. and onee you have vompleted the
sel, FRROM THEN ON, YOU DON'T SLEEP ANY MOUE.

The *°19"' TWINPLEX is availahle ONLY in kit form and comnprises all parts to
properly butld the recelver in from

L to 2 hours. ANYONE CAN DO IT. Shipplng

N

83-52‘

Additional Plug-In Colls for the 20, 80 and 160 meter bands—45c each

RADIO TRADING COMPANY, 97 Hudson Street, New York City
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A NNOUNCING

A GOLDEN OPPORTUNITY
FOR ALERT RADIO MEN IN

THE NEXT GREAT INDUSTRY

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

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

the thought has occurred to some untold thousands ever since air condition.
ing equipment has been installed in public auditotiums, theatres, swudios, depart-
ment stores, office buildings and manufacturing plants, The sremendously broad
rossibilitics 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 a recent issue
of Everyday Science and Mechanics:

“I advisc young and progressive men to go into the air-
conditioning business during the next few years; because,
this, withont a doubt, js the coming industry in this coun-
try. Thousands of sinall firms will spring up, undertaking
to air-condition private houses, small business offices,
factorices, etc. We are not going to tear down cvery
building in the United States immediately. It will be a
gradual growth; yet small iustallation 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 a few short years
it will surpass these two great fields.

OFFICIAL

5 AIR CONDITIONING

SERYICE MANUAL

PRE-
PUBLICATION

OFFER

$4.00

Official Air Conditioning Service Manual

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
edited by L. K. Wright, who is an expert and a leading authority on air condt.
tioning and refrigeration. He is a member of the American Society of Refrig-
crating Engineers. American Society of Mechanical Engineers, National Associa.
tion of Practical Refricerating Engineers: also author of the OFFICIAL
REFRIGERATION SERVICE MANUAL and other volumcs.

In this Air Conditioning Service Manual nearly every page will be illus-
trated: every modern installation and individual part carefully explaineds
diarrams futnished of all known equipinent; special care given 1o the servicing
and installation end. The tools needed will be illustrated and explained: there
will be plenty of charts and page after page of service data.

Remember there is a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms selling installations
2nd 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 a
full- or spare-time service business.

You have the opportunity to get your copy of the OFFICIAI. AIR
CONDITIONING SERVICE MANUAL today—at a saving of ONE DCLLAR.
When the book cumes off press, which will be September 10th, the 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 $2.00. When the book
reaches you, you pay the other $2.00.

Here are some of the chapter heads of the AIR CONDITIONING
SERVICE MANUATIL:

Contents in Brief

. History of Air Conditioning: Fundamental Laws; Methods of Refrigeration;
Ejector System of Refrigeration: Compression System of Refrigeration; Refriger-
ants; Lubricating Qils; Liquid Throuls Devices: Servicing Expansion and Float
Valves: Servicing Refrigerating Systems: Control Devices: 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; FEstimating Requirements for the Home. Small Store,
Restanrant: Layout of Duct Systems; Starting Up a System: Operating_and
Servicing Air Conditioning Systems: Air Filtration, Ventilating and Noise Elim.
inating Devices; Portable Electric Humidifiers and Rocm Coolers: Automatic
Humidifiers: Air Conditioning Units for Radiator Systems and Warm Air
Systems: Ceniral Conditioning Units, etc.

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

352 Pages
Over 600 Tllustrations
97 x 12” in Size
Flexible, Loose Leaf

I.eatherette Cover B

MAIL COUPON TODAYI

—— — — — — — — — ——— T ———— ———— T T ———

GERNSBACK PUBLICATIONS Dept. RC-934
99 Hudson Street, New York, N, Y,

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

| Name

: Address

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

——— . — — ——— ———————

|
|
|
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2400 METERS

(12,000 MILE
TUNING RANGE

walled Dorld-thide

Quaranfeed

WORLD"WIDE
RECEPTION Y
BEFORE you buy any

radio, write for I'REE
copy of the new 1935 Midwest g
“I'ifteenth Anniversary”
catalog. Seefor yourself the many
reasons why over 110,000 satisfied cus-
tomers have bought their radios direct from
Midswest Laboratories . . . and saved from 1§ to
42, Learn why Midwest radios out-perform sets
costing up 108200 andmore. You, too, can make a positive

- ey
saving of from 30¢; to 505, by buying this more econemical way. ﬁ ; WORLD'S GR EATEST
Why be content with ordinary so-called “All-Wave”, “Dual RADIO VALUE

Wave”, “Skip Wave” or “Tri-Wave” receivers when Midwest gives
You more wave lengths in today's most perfectly developed 16-tube Super
de luxe ALL-WAVE radio that are proven by four years of suecess. .. that earry
an iron-clad guarantee of foreign reception! These bigger, better, more powerful, elearer-
toned, super selective radios have FIVE distinet wave bands; ultra shert, short, 'ERHS'
medium, broadeast, and long. Their greater all-wave tuning of 9 to 2400 meters

(33 megacyeles to 125 KC) enables you to tune in stations 12,000 miles awayv |AS LOWAS
with clear loud specker reception. Write TODAY for new I'REE eatalog ! L)
Now, vou ean enjoy super American, Canadian, poliee, | the world's most distant stations. Thrill DOWN
amateur, eornmercial, airplane and ship broadeasts. . . |te the chines of Big Ben from GS13, e
and derive new delight and [ Loudon, England . . . tune ijn on the **Marseillaise'*
new excitement from un-|from FYA, Pointoise, France. . . hear sparkling music
equalled world-wide perform- | from FEAQ, Madridd, Spain . . . delight in lively tangos
ance. Now, youcan enjoy the [from YVIBC, Caracas, Venezuelu . . . listen to 1he
DX-ing hobby and secure[eall of the Kookaburra Vird, from VR2ME, Syd-
verifications from more of | ney, Australia, ete. Send today for nioney-saving facts,

50 ADVANCED 1935 FEATURES

Here are n few of Midwest’s superior features: Controllable Expansion of
Volume-8clectivity-Sensitivity {Micro-Teuuator) . . . idel-A-Trol , ,
Triple Calibration Plus . . . Pyre Silver Wire . . . Ceramie Coil Forms . . . Sep-

SPEAKER

sess LESS-TUBES ,,.

We will send you copies of letters
like those shown at top of page.

U » . . " H
arate Audio Generatar , . . Simplified Tuning Guide Lights . . . Corupact “10}’ 11 conyince )Oll' that Mid-
Tv(r:whrionized Hand Switeh . ,\ngpliﬁed Aulor]nmic \';)Iumeq??ntrol i T b west radios are sensational values!
{C Selectivity . .. Power Driver Stage . . , 16 Lutest ‘vpe Tubes ... ete. 1 Try the Midwest for thirty i :
Read about these and 33 other features in the new }'REE Midwest entaloz.  EET Sootams degidel .\Iid(u'cst ui?.':zs ;l;u) tlgqu:'l': px;-{:ot;eu}ig:
Never before so much radio for o little money. Write for FREE catalog, ‘,ﬁ with: A one-year guarantee, foreizn recey-
i tion guaruntee, 1noncy-back guarantce,

DEAL DIRECT WITH 1ABORATORIES

Increasing costs are sure to result in higher radio prices
soon. Buy before the big advance . . . NOW ., | while you

NEW STYLE CONSOLES ean take advantage of Midwest's sensational values . . SAV[

AMAZING 30°-DAY FREE TRIAL

OFFER AND NEW 1935 CATALOG
¢ MIDWEST RADIO CORP,,
Dept. 873

Cincinnatl, Ohlo.

Withant uhlizution on my part send me

y | ol oy NIIAI N 3 your pew UILEL 19335 cataleg, aid com-
ture arraneement. \Write for anteed or money back. Write for FREE eatalog. Mt detaile of your Hoeeal 30abny

new FREE catalog toduy! Sign and mall coupon ... or, send narme and address on postal card ... NOW!  |-/irp'i0 il orrer. This is NOT un oried

MIDWEST RADIO CORP. IS
DEPT. IHEN~ CINCINNATI, OHIO, U. S. A.

Established 1920 LCable Address Miraco. .. .. All Codes Town

The new, big, Midwest 36- No middlemen’s profits to pay. You can order vour radio
bage 135 entulog pictures s from the new Midwest eatalog with as ruueh certainty of
coinpl-te line of beautiful, satisfactio, W v riere lecd it i t rhdi
arti-tic e luxe consoles and n as o yvou were to select it in our great radio

chacsis. .. in four colors, , . laboratorres. You save 305, to 5% when you
a wodel for every purse. W buy direct this popular way , . | vou get 30 duys “p o
Hand made by inasier FREE trial . . . ax little us $5.00 down puts a

Uscr-Agents
Make Easy
ExtraMonecy

Cleek Hera

eraflxMen, they harmonizo jdwi adio i sati i 5
A R A e e i Midwest radio in vour home. Satisfaction guar

ur
Details




