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Men who have made Radio: Gen.G. Fersié



R.T.1.QUALIFLES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION, AND TALKING PICTURES @ °

Ro To l. T. l.

dionow offers ambitious men the great-

n
B:st Money-Making Opportunity the
rorld haseverseen?! Hundredsof trained service
men are needed by radio dealers, jobbers, and manufacturers!

A “trained” Radio “Service and Repair” man can easily make
$40 to $50 a week, and it's very common for a trained man with
experience to make $75 a week and up.

BIG MONEY for Spare-Time Radio Work is easily made in
cvery city and village. You can now qualify for this Big-Money
work quickly through R. T.I. Get the Big Money Now and
go up and up in this Big Pay field. The Radio industry calls
for More Men, and R. T. 1. supplies what the industry
wants you to know.

No Expericnee
Needed

ALL voUu NEED is ambition and the
ability to read and write. The Radio
industry needs practical trained men.
Remember, R. T. I. makes it casy to eamn
spare time moncy while you learn at home.

More to come

Tre MEN who get into this Big-Money field now

will have an unlimited future. Why ? Because this

billion dollar Radio industry is only a few years old

and is growing by leaps and bounds. Getinand grow

with it. $10 to $25 per week and more is easily made

in spare hours while you are preparing for Big Money.
TeLEvisioN, too, will soon be on the market, so the
leaders say. Be ready for this amazing new money-mak-

Supervised by Radio Leaders

R. T. I. training is prepared and supervised by
prominent men in radio, television and talking
picture engineering; distributing; sales; man-

ufacturing; broadcasting, etc. These men

know what vou must know to make money
in Radio. You learn easily in spare time
at home with the R. T. I. wonderful
combination of Testing Outfits,
Parts, Work Sheets, Job Tickets.
It is easy,quick and practical,
covers everything in Radio
—includes Talking Pic-
tures and the latest
in Television. Get
started in Big
Moncy Ra-

ing ficld. Remember, R. T.T. “3 in 1” home-training gives
you all the developments in Television and Talking Picture
Equipment, together with the complete Radio Training.

Warning 4 R.T. L Book Now

FREE

The thrilling story of Radio,
Television and Talking Pic-

Do not start R, T. I. training

if you are going to be satisfied

to make $15 or $20 per week
more than you arc now. Most
R. T. 1. men will make that much

LET F. H. SCHNELL,
AND R. 7. L.
ADVISORY BOARD
HELP YOU
Mr. Schnell, Chief of

the K. T. L Staff, is
one of the ablest and
best known radio men
in America. He has
twenty years of Radio
experience. First to es-
tablish two-way ama-
teur communication
with Eurohe.

- Former traffic man-

increase after a few weeks. There is tures is told with hundreds of ager of American Radio

: L . i wm'-}; no reason Lo stop short of the Big pictures and facts—its hun- Lelay Lewsme. Licuten~

ol E now. . 1 Rig Profi . dred f bi ol 1 ant Commander of the

o . PER WEEK Money Jobs or the Big Profits in a reds of big money jobs anc U. 8, N. K. Inventor

550'57°'$B,_2-whnt r. T. T-h spare time or full time business of your spare time money-making and df."su.'ner of ll{lztjdlg

AND UP.Tha Send for the own. No capital needet. Get started § opportunities everywhere. DTN, T
I 2 Lngineer to large Ra

reelf.

JSARNY ds to. i : !
training ‘m\; and see for ¥ with R. T.I. now. Make money Send for your copy dio manufaeturers.

T, 1. Boo A Ran ¢
R. while you learn at now. USE THE R%ﬁfmi\l:ﬁ:;:‘; gmt:}rlfl’
home. COUPON composed of men prom-

inent in the Radio in-
dustry,

RADI® & TELEVISION INSTITUTE
Dept.76-8 4806 St. Anthony Ct.,Chicago

RADIO & TELEVISION INSTITUTE
Dept. i6-3 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay’’ and full details of your
three-in-one Home Training (without obligating
me in any way).

THE R.T.I.ADVJSORY BOARD,These men are exceutives with important concerns
in the radio industry—manufacturing, sales, service, broadcasting, engineering, ctc., etc.
They supervise R. T. L. Work Sheets, Job Tickets, and other training methods.

R T I R. T.1. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE
° o Mo’ PART TIME OR FULL TIME BUSINESS OF YOUR OWN

Name.
Address. I —
City
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The replacing of the old barttery

operated receivers with all-electric Radios

hascreated a tremendous country-wide

demand for expert Radio Service Men. Thou-
sands of trained men are needed quick!

30 Days of R.T. A.Home Training

. . . enables you to cash in on
this latest opportunity in Radio

Ever on the alert for new ways of helping our members
make more money out of Radio, the Radio Training
Association of America now offers ambitious men an
intensified training course in Radio Service

M Service Men Needeg o
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‘$40f0$|00
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‘-Full Time .
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Spare ,
Time ~

hour spare time or $40 to $100 a week full time,
this R. T. A. training offers you the opportunity of a
lifetime,

Radio Service Work a Quick Route

Work. By taking this training you can
qualify for Radio Service Work in 30 days,
earn $3.00 an hour and up, spare time; pre-
Ppare yourself for full-time work paying $40

We furnish
you with all

to the Big-Pay Radio Positions

Radio Service Work gives you the basic ex-
perience you need to qualify for the big

to $100 a week. .the $8,000, $10,000 to $25,000 a year Radio
u equipment positions. Once you get this experience, the

More Positions Open Than There you need whole. range of rich opportunities in Radio
Are Trained Men to Fill Them to become a lies open before you. Training in the Associa-
Radio tion, starting as a Radio Service Man, is one

If you were qualified for Radio Service Work
today, we could place you. We can’t begin
to fill the requests that pour in from great

Service Man!

of the quickest, most profitable ways of
qualifying for rapid advancement.

Radio organizations and dealers. Mem-

bers wanting full-time positions are being placed
as soon as they qualify. 5,000 more men are needed
quick! If you want to get into Radio, earn $3.00 an

If you want to get out of small-pay, monot-
onous work and cash in on Radio quick, in-
vestigate thisR.T. A. trainingand the rich money-making
opportunities it opens up. Nospecial education or electri-
calexperience necessary.Thewill tosucceedis allyouneed.

Mail Coupon for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in the
Association. For a limited time we will give to the ambi-
tious man a No-Cost Membership which need not . . .
should not. . . cost you a cent. But you must act quickly.
Filling out coupon can enable you to cash in on Radio
within 30 days, lift you out of the small-pay, no-
opportunity rut, into a field where phenomenal earn-
ings await the ambitious. You owe it to yourself to
investigate. Fill out coupon NOW for details of No-
Cost Membership.

The Radio Training Association of America
4513 Ravenswood Ave. Dept. RCA-7, Chicago, Ill.

THE RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. RCA-7 Chicago, Ill.

Gentlemen: Please send me details of your No-Cost train-
ing offer by which I can qualify for Radio Service Work within
30 days. This does not obligate me in any way.

Name

Address
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A COMBINATION SHORT-WAVE AND BROADCAST
RECEIVER, by Samuel Whisk. This is a set of unusually
high quality, with a range from 15 to 600 eters: the shift
on the wavebands is obtained instantly, not hy plugging in
coils, hut by switehing.  With the full data given, this article
will appeal to all constructors.

A PUBLIC-ADDRTESS ADAPTER, by Howard Smith.  This
device has heen adopted by many metropolitan radio dealers,
as an addition to their display. It pluys into the detector
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socket of any set and converts its regular audio channel
into & speech amplifier operating from a hand or studio
microphone.

INTERNAL TROUBLES OF LATE TUBE MODELS, hy
Svlvan Harris. Mr. Harris analyzes for us a few difliculties
which have accompanied the production of recent improved
tubes.  The discussion will be found educational and
profitable.
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YOU Radio Men!

that at the preseat time the ordinary

radio man, either as a repair man or

Service Man, makes an average of $35.00
a week. Let us show you how you can quickly
qualify for jobs leading to salaries of $60.00,
$70.00, or 510000 a week and up—NOT by
books or correspondence, but by an entirely
new way.

We Teach You How~—No
Books—No Lessons—
No Classes!

Coyne is not a correspondence school, We
actually show you, by expert instructors, every
phase of radio; which it is impossible to learn
from books or from correspondence courses.

The majority of Radio Service Men and
radiotricians foday do not earn what they
should, because they have never been prop-
erly grounded in the fundamentals of radio—
that {s to say, in electricity.

Remember, you will never qualify as an
expert radio man unless you know the funda-
mentals of electricity. All of this is taught
hy AfTUAL WORK on real equipment in our
school,

STATISTICS in the radie Industry show

From $20.00 a Week to
$100.00 a Week

“Before golng to Coyne, T had worked in 2
garage for five years at $20.00 a week. I had
no advanced education and didn’t know a volt
from an ampere. Yet I graduated im three
months with a grade of 98¢%. Since I left
Coyne, I have jumped from $20.00 to $100.00 a
week, and am still going strong. I owe all
my success to the practical training I got in
the Coyne Shops.”—Harry A. Ward, Iowa.

COYNE ELECTRICAL SCHOOL,

Most self-taught radio Service Men fafl
utterly because their electrical- education has
been neglected; and, incidentally, they lose
a good income because statistics show that
radio alone cannot support the independent
radio man all year around.

In the Spring and Summer time, particu-
larly, radio is notorlously dull; and the
radio man who is an electrical expert will
make more money in the end.

Radio Training

The photograph above shows how men are
actually trained i{n our big radio shop, where
students are shown by experts how to take
apart and put together the various modern
radio sets. We will show you how to get
at the root of servicing troubles; and within
90 days you can be a radio expert.

Most radioc men today flounder around be-
cause they do not know the pecullarities of
many sets, and have to puzzle these out, tedi-
ously, for themselves; whereas our instructors,
with years of experience behind them, can
show you how to locate any set troubles.

No Previous Training
Necessary!

Remember, I do not teach you out of books.
You are actually doing the work yourself, and
get all the experience you need right here
at Coyne.

I do not care whether you cannot tell a
vacuum tube frem a C-battery; whether you
are sixteen years old or forty-five. It is my
Jjob to prepare YOU for a big-pay radio and
electrical job in 90 days’' time.

The Future of Radio

At the present time, there is a dire need for
REAL and experienced Service Men, who

H. C. Lewis, Pres.

500 S. Paulina St. Founded 1899 Dept. BO-85, Chicago, Ill.

also know the ins-and-outs of electricity.
Even though you may work on a good salary job
for an employer at first, sooncr or later you
will wish to establish yourself in your com-
munity and start in business for yourself. The
combination of radlo and electricity cannot be
beat; it is an all-year-round business.

Even if you do not want to go In busi-
ness, there are more jobs today than good men
to fill them. Coyne training settles the job
question for life. Only recently one concern
called on me for 150 graduates, and calls for
more men are coming in daily., Coyne main-
tains an expert Employment Department,
which will help you and back you as leng as
¥31 Yu(;:f WITHOUT ONE CENT OF COST

Special Offer!

In connection with the radio training, you
are also given electrical training in all “its
branches—auto ignition and aviation elec-
gld&‘yl— WITBOUT ONE CENT EXTRA

0S8

Get My Free Book

Mail the coupon today, and let me send you
the big Coyne book of 150 photographs—facts
—Jjobs—salaries. It costs nothing, and does not
obligate you in any way. Just mail the coupon.

MAIL THIS COUPON~—~NOW!

O S D b B BE B WS EE
Mr. H. C. LEWIS, President

500 S. Paulina St., Chicago, IIl.
Dear Mr. Lewls:

all detalls of Rajlroad Fare to Chicase, Free
ment Nerviee. Radio. Aviation Elertrieity, and . Aute-

Name L e T Sy
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Wliheut ohligatien send me Your big free eatalog and
Empioy-

motivé Courses, and how I can “‘earn while learning,

State. . ... E———
-

COYNE ELECTRICAL SCHOOL, Dept. BO-85 §
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The “AUTO PILOT” goes on your running board and does not
lessen the car’s trade-in value when taken off to go on your next car

“Auto Pilot” Full Sereen Grid Radio

LICENSED UNDER R.C.A. PATENTS

IncreasesYourAutomobile Pleasure

Nobody will have a more up-to-date automo-
bile than yours when you have assembled this
powerful “AUTO PILOT" ScreenGrid broadcast
receiver kit, placed it on your running board
in its attractive black japanned case and con-
nected its remote control dial and speaker.
Even the specially designed PILOT *“‘undercar”
aerial attaches between the axles without neces-
sity for harming your car’s exterior or in-
terior.

You Can Install the ‘“‘Auto

three stages of radio frequency and detector give the
“Auto Pilot” tremendous pick-up and distance range.
A.C. Pilotrons are operated from the car’s battery

instead of battery type tubes because they are rugged Auto Pilot Kit 47%°

and non-microphonic.

Complete with aerial less

This new and advanced “AUTO PILOT” not
only has every up-to-date feature of radio to
assure you distance, selectivity, tone quality
and volume—but the welfare and future trade-
in value of your car has also been a chief con-
sideration of design. The New “AUTO PILOT”
requires no mutilation of floor, instrument
board or upholstery to make a solid installa-
tion—convenient to operate, taking up no
foot or seat room.

Pilot” in Your Car in An Evening.

Four-224 A.C: Screen Grid Pilotrons comprising y )

Thick sponge rubber mountings take up road shocks.
The audio amplifier system gives enough volume for
outdoor dancing, with tone quality of the highest
order. Filament current drain from car’s storage
battery is only 4 amperes. Plate current is 20 milli-
amperes from three 45-volt “B’ batteries.

Pilotrons and Speaker

Inquire of your local Pilot Radio Dealer or write direct to

PILOT RADIO & TUBE CORP,

323 BERRY ST., BROOKLYN, NEW YORK

Chicazo Office: 231 South Wells St.

FACTORIES AT LAWRENCE, MASS,

PILOTRON RADIO TUBES

Erdorsed by Pro

San Franciseo Office: 1278 Miagion St.

4.
777; .

esgionals
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OUR months ago I belonged to
that large number of men and
young men who have at one time

or another been fans, amateurs, set
builders, and service men. Since I
learned everything I knew about Radio
by working with different sets and cir-
cuits, doing a lot of experimenting at
nights, I began to believe there was no
other way to learn Radio and learn it
right.

Something Happened

Two fellows I had been working
with were promoted ahead of me.
Johnson was made buyer at the store
with a nice raise in salary, and Williams
hooked up with a manufacturer in a
State Service Manager's job—also get-
ting a nice raise. When I told my
friends about it and told them that
Johnson and Williams had taken a cer-
tain correspondence course and that I
was thinking of doing the same thing,
all T got was the ha! ha! I must admit
I was very skeptical myself. I wasn’t
at all' convinced that a person could
learn very much by mail, especially
about Radic. But I decided to find out.
I knew it would only cost a two-cent
stamp, so largely out of curiosity I sent
in a coupon.

I Got a Surprise

I found out that others, judging from
the jobs they held and the money they
were making, had apparently learned
more about Radio in six months to one
year under a systematic plan of train-
ing than I had learned in 10 years try-
ing to dig it out for myself. I used to
think that the only fellows who took a
correspondence course were young fel-
lows out in the sticks who really didn’t
have a chance to learn Radio any other
way. When I read letters from ama-
teurs, service men, fans and beginners,
telling of the profits they made—sal-
aries larger than I was making—I de-
cided to take a chance on the course
myself.

RADIO-CRAFT

I Got a $40 a Month Raise

Of course you want to know how I
made out. My boss has already taken
a new notice of my work. He no
longer thinks of my salary as overhead
—a necessary evil. He says I am a
good man. A real asset and value to
his company. In fact he has given me
a $40 a month raise. That raise in one
yeat will pay for my training about
five times. So if I never earn another
cent my investment is already a profit-
able one.

The fine outlay of Lesson Texts,
Service Sheets, Job Sheets and Work
Sheets that I received have placed right
at my fingers’ tips priceless knowledze
about Radio Sets, Television, Talking
Movies, Broadcasting Stations, Ship
Apparatus, Commercial Land Stations,
and Aviation Radio which I had been
trying to dig out and piece together
for the past ten years.

I Found a New Use Being Made
of Radio Parts

They also sent me some Radio parts.
Well, T wasn't very enthused about
those parts because I had fooled with
so many different pieces of Radioc ap-
paratus, they weren’t new to me at all.
But boys, when I got busy doing the
experiments and the laboratory work
they laid out for me, they certainly
gave me an eye opener. I had no idea
that so much could be taught about
Radio with parts. But it's the method
that does the trick. It may have taken
me ten years more to pick up from my
own experience everything they taught
me with these outfits in a few months.

I am not through with the course
yet—only a little over half way but I
am not afraid to tackle most any kind
of 2 job. Where I used to be limited
to set servicing, and 1 wasn’t any too
good at it, now I wouldn’t be afraid to
design a good broadcasting station and
put it on the air without outside help.
For that matter I can tackle most any

faugh atme if you want to

Iused to think

the same as you do

that I knew all there was
to know about Radio ---

this training
showed melwas

kidding myself

kind of job feeling confident that I
could hold it.

I Made a Big Mistake

That mistake has cost me a lot of
money—money which I should have in
the bank now. What I really should
have done was to have taken this
course five years sooner. My boss told
me just the other day that when I
finish he is going to take me into part-
nership and then I will make some
real money.

Take My Tip

Write to Mr. Smith, President of the
outfit that gave me my training and
put it up to him to show you what he
can do for you. It will only cost you
a two-cent stamp. It may save many
years of wasted time and heart-break-
ing struggle trying to dig out for your-
self what you really need to know if
you expect to get ahead in Radio. 1
used to be one of the wise guys who
laughed at the idea. But I admit
frankly I was wrong. When I sent in
that coupon it was the best step I ever
made in my life. I think you will find
it the same way, but you can decide
that for yourself as Mr, Smith will be
glad to send you full information with-
out any obligation to you, Simply mail
the coupon.

| J. E, SMITH, President, I
| " National Radio Institute, Dept. OGY, |
| Washington, D. C. |
| Dear M. Smith: Without obligating me |
| and withont s_en_dmg an agent, prove to me |
that your trafning is not only of value to
| begitmers, hut also to service men. fans. |
amateurs and others who already know I
Is-lm thing ahout Radio.

| Name
: \ddress
| cit
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RADIO SERVICE MANUAL

$ _5__(_)_ Special
== Pre-Publication Offer

E ANNOUNCE the early publication of the long-

awaited OFFICIAL RADIO SERVICE MANUAL.

This manual is the first complete and most up-10-

date book of this kind.
appeared in print.

A tremendous amount of material has been collected, not
only for the Service Man, hut for everyone interested in radio.
A complete directory of cvery radio circuit of commercial
receivers is now possible, and not only to get every circuit of
every set ever manufactured, of which there is any record, but
in addition, an entirely new idea makes it possible to keep the
manual up-to-date.

The OFFICIAL RADIO SERVICE MANUAL is made in
loose-leaf form—handsomely made of flexible leatherette—the
entire hook can be folded and slipped casily into your pocket
or put in your bag.

Rarely do manufacturers supply information about receivers
made before 1927—even 1930 service data are not always avail-
able because many manufacturers do not supply independent
Service Men with such data. And, when you can get the
material from some of the manufacturers, it is of little use to you
because it is not uniform, and it is scattered in different places;
difficult to get at.

Additional service data, for new receivers as they appear on
the market will be published and supplied at trifling cost so that
the MANUAL may be kept up-to-date at all times.

SERVICE INFORMATION

But that is not all. The OFFICIAL RADIO SERVICE
MANUAL contains also a most comprehensive instruction

Nothing else like it has ever

e ——— S Y A '

and Complete Directory of
all Commercial Wiring
Diagrams of Receivers

PREPARED ESPECIALLY
FOR THE
RADIO SERVICE MAN

/

A%

Huco GERNSBACK
Editor

CLypE FiTcH
Managing Editor

o

course for radio Service Men, giving practical information from
every angle on how to service Sets.

In short, the OFFICIAL RADIO SERVICE MANUAL is
the biggest thing of its kind that ever came along in radio. It
will be hailed by every wide-awake radio man throughout the
entire industry.

The size of the OFFICIAL RADIO SERVICE MANUAL
is 9 in. by 12 in. Therc are several hundred pages, printed on
good paper, and the book contains hundreds of illustrations and
diagranis.

SPECIAL OFFER

The price will be $3.50 upon publication of the book; but to
our own subscribers and readers, we have a special pre-publica-
tion price of $2.50, prepaid. This price will be withdrawn the
minute the book is published, which will be during the next
six weeks or sooner.

e

R ee—™— ™ — — ———————————

GERNSBACK PUBLICATIONS, INC, RC-7
96-98 Park Place, New York, N. Y.

As per your special offer, T enclose herewith $2.50 for which you
are 10 sen({ me postpaid. one comr of the OQFFICIAL RADIO SERVICE
MANUAL as soon as it is published, at the pre-publication price of
understand that the price will be $3.50
is published.

as soon as the

%-‘i'.i?NU}n.

Name .
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THE 3-METER
MODEL 245

SET and TUBE
TESTER

TESTS SCREEN-GRID

T

This reliable instrument is now used by
thousands of successiul service men. Plugs
into set socket. Tests made with speed of
tubes and circuits. Checks line voltage.
Meters can be used individually. Tllustrated
instructions. Seamless steel case. Beautiful
baked enamel finish. Built to stand hard
service in the field. Simple. Compact.
Accurate. Supremely practical.

Your jobber can sup-
ply you. If ordered
direct remittance must
accompany order.

SR o
$20 List

READRITE METER WORKS '

17 College Ave., BLUFFTON, OHIO
Manufacturers of H

PRACTICAL SERVICING INSTRUMENTS FOR A.C. & D.C.

ESTABLISHED 1904

SPACE D-47 RMA SHOW, ATLANTIC CITY, JUNE 2-6
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RADIO SERVICE MEN'S
ASSOCIATION — —

household necessity, the Radio Service

Man has been an essential factor in the
radio trade; and, as the complexity of electrical
and mechanical design in receivers increases, an
ever-higher standard of qualifications in the
Service Man becomes necessary.

VER since the appearance of the com-
mercial radio broadcast receiver as a

The necessity, also, of a strong association of
the technically-qualified radic Service Men of the
country is forcing itself upon all who are familiar
with radio trade problems; and their repeated
urgings that such an association must be formed
has led us to undertake the work of Iits
organization.

This is the fundamental purpose of the NA-
TIONAL RADIO SERVICE MEN'S ASSOCIA-
TION, which is not a money-making institution,
or organized for private profit; to unite, as a
grour with strong common interests, all well-
qualified Radjo Service Men; to make it readily
possible for them to obtain the technical informa-
tion required by them in keeping up with the
demands of their profession; and, above all, to
give them a recognized standing in that pro-
fession, and acknowledged as such by radio manu-
facturers, distributors and dealers.

To give Service Men such a standing, it is
obviously necessary that they must prove them-
selves entitled to it; any Service Man who can
pass the examination necessary to demonstrate
his qualifications will be elected as a member
and a card will be issued to him under the seal
of this Association, which will attest his ability
and prove his identity.

The terms of the examination are being drawn
up in co-operation with a group of the best-known

radio manufacturers, as well as the foremost
radio educational institutions.

The following firms are co-operating with us:

GRIGSBY-GRUNOW CO (Majestic), CHICAGO

STROMBERG-CARLSON TELEPHONE MFG.
CO., ROCHESTER, N. Y.

CROSLEY RADIO CORP., CINCINNATI, OHIO

COLIN B. KENNEDY CORP., SOUTH BEND,
IND.

The schools who have consented to act as an
examination board are:

International Correspondence Schools, Scranton,
enna.; Mr. D, E. Carpenter, Dean.

RCA Institutes, Inc., New York, N. Y.; Mr. R.
L. Duncan, President.

Radio & Television Institute, Inc., Chicago, IlL.;
Mr. F. G. Wellman, Managing Director.

Radio Training Association of America, Chicago,
Ill.; Mr. A. G, Mohaupt, President.

School of Engineering of Milwaukee, Milwaukee,
Wisc.; Mr. W. Werwath, President.

Rider-Goll Radio School, New Yeork, N. Y.; Mr.
John F. Rider, Director.

We shall not attempt to grade the members into
different classes. A candidate will be adjudged
as either passing or not passing, If the school
examining the papers passes the prospective mem-
ber as satisfactory, we shall issue t¢ him an
identification card with his photograph.

If the candidate does not pass this examination
the first time, he may apply for another examina-
tion three or six months later.

There is absolutely no cost attached to any
service rendered by the Association to its mem-
bers, no dues, no contributions.

If you wish to become a member, just fill out
the coupon below and mail it to us. We will
send you all the papers necessary to become &
member,

N.R. S M A,
c/e RADIO CRAFT,
98 Park Place,
New York, N, Y.
I wish to become a member of your Association,

Please nail me the examination papers and appli-
cation blanks.

Mame ekl b 5
AQUATESE "lob bt ool bbiharmvaisiols bl it Mantiiped 0 E

Towimiss e . dmb i 5 by tidr Stat e mgimnn. 1.
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Men Who Believe in Radio

By Hugo Gernsback

VERY once in a while, the ery goes up from certain
members of the vadio trade, that radio has been
played out, that there is no more money in it, and
that there is little future ahead for radio as a whole.

On the face of the situalion, such statements might be
unthinkingly accepted; heeause it is a fact that there are
now fewer radio parts manufacturers, by far, than there
were in 1924 This is true also of the set manufacturers;
the shrinkage here has heen very considerable and it is true
that there are left only a fraction of the numhers of several
years ago.

This, however, does not mean that radio on the whole is
on a decline. Quite the contrary is true. When a census
is taken. and the outputs of all manufacturers in the entire
radio industry are added together, it will be found that there
has heen a steandy increase in the total, year hy vear, since
1920.  And, while today there are fewer radio set manu-
facturers and fewer radio parts manufacturers in business,
vet their aggregate production, measured in dollars and cents,
has registered large increases every vear.

Radio, like any other voung industry that has grown by
leaps and bounds, naturally must have its vicissitudes and
its trials and tribulations.

Yet there are todav many men who believe in the future
of the radio industry; as ean be easily demonstrated.

Those in the radio industry who shout from the housetops
that there is no future for radio are, usually, those who have
heen unable to keep abreast of the times. This has heen
true particularly of many parts manufacturers who, lured by
large orders from set manufacturers, have thrown overboard
the radio builder and the radio experimenter by refusing
to cater to them at all. In the meanwhile, they have taken
factory orders at ruinous prices, and the radio set manu-
facturers have plaved the parts manufacturers against cach
other. This has resulted in the ruin of quite a number of
puarts manufacturers, who would have been far better off
liad they stuck to the custom set builders, the Service Men
and the experimenters.

FEven today, a number of these well-meaning, but ruis-
guided, parts manufacturers refuse to fill small orders from
Serviee Men; although, we believe, there will be more husiness
for the parts manufacturers from this source than from any
other during the next few vears.

This is a conntry of specialization, and in radio there is
no exception to the rule. It has been found that those manu-
facturers and those business men who specialize in one thing
usually have succeeded where others have not.

Each branch of radio today is so big that it should be
exploited to the linit by itself.

It takes a trcmendous amount of capital, a great deal of

knowledge, to turn out a large number of distinet lines;
whereas if a parts manufacturer, for instanee, limits himsel{
to a few items, he will probably be hetter oft in the end.

The short-wave field, for instance, shows very great activity
today; and those who understand this angle of the radio art
will surely cash in on it, heavily, during the next few years.

The same is trne of television, which is just around the
corner.

Recently a voung man devised a new way of making a
superior radio tube filument and, inside of a year and a
half, he has amassed a small fortune from this single solitary
iten.

Another well-known concern in the business has for many
vears steadfastly refused to attempt to make everything
under the sun. They have limited themselves to a single
automatic resistor and have succeeded to a marked degree;
although the item helongs to a declining group of radio parts.

Another well-known manufacturer, who is just now opening
up a tremendous plant in New FEngland with some 1,500,000
square feet of floor space, has made a huge suecess by selling
kits of short-wave sets in this country and abroad.

The list is long, and many other instances could be given
to show that speeialization in radio today augurs well for
the future:

And let no one think that the hig radio companies are
gobbling np all the sinall ones, or putting them out of husi-
ness; nothing could be further from the truth. As a matter
of fact, there are in this country today any number of
smaller coneerns who are doing very well, simply because
they specialize in one or two items and, for this reason, are
enuabled to eompete with the large concerns, by their smaller
overhead and smalter expenses and their expertness in devot-
ing all of their time and energies to the few items that they
make.

As a matter of fact, it may be said that it is, today, much
casier for the man of small means to hreak into the radio
game than into any other line. Of course, this is trne only
of specialties and does not hold true for such itemis as sets
and radio merchandise selling at higher costs.

There are so many different branches of radin and so many
diffcrent items are required that, today, more than at any
previous time, fortunes ean be made from new radio items
and imprevements on existing ones.

The man who can give his close attention to some hranch
of radio, or to some single iten, and who ean keep up-to-date,
will undoubtedly be able to cash in on his ideas and his energy
during the coming vears.

We have as yet not scratched the surface of the possibili-
ties in radio; and these individuals who do not helieve in
the future of radio as others do should take stock of them-
sclves and get in line or get out.
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i HAT can 1 do with that baltery
set*” is often asked by the dealer
who has taken .it in trade, Also,
a customer has frequently hecone

attached to his old hattery set and the man-

ner in which it brings in stations; and he
wishes to have it made all-electric, rather
than change to an entirelv new receiver,
Comparatively little thought has been
given this by many Service Men. Yel every-
where there are dealers with haserments full
of hattery sets which can be economically
converted into eflicient, full-electric opera-
tion receivers, and thus tinrned into money,
The writer has had a great deal of ex-
perience in this work and has, in fact,
worked up a business in which parts made
to his own speciflications are used extensively.

However, standard components, of the suit-

able values, may be used very satisfactorily.

In this article, the procedure of convert-
ing a six-tube battery receiver of a well-
known Atwater Kent model is shown. The
chassis is illustrated, and the schematic cir-
cuit of the remodeled receiver is given be-
low. (‘The original cirenit will be found in

Data Sheet No. 17, in the May issue of

Ranio-Crarr; so it seems unnecessary to

reprint it here.)

Rewiring the Filaments

The chassis is first taken from the cabinet;
all connections to the “F" terminals of the
sockets are removed, and all the grid returns
are grounded. The detector socket is re-
placed by one of the UY type, to carry a
27 detector: the four-prong sockets will do
for the '26s, to he used in the detector and

RADIO-CRAFT

The chassis of the Atwater Kent
“Model 35, a popular receiver

which many thowsands are
available for remodeling.

first audio stages, and the *71.\ in the power
stage,

The sockets for the "26s are then wired
together in parallel, with No. 18 wire, twisted
in pairs (smaller wire should not be used,
becanse of the heavy current drawn), 'Ihe
leads are then connected to the ends of the
1.5-volt winding of the power transformer,

HE most important thing to the
Service Man, who is in radio for
a living, and not for a hobby, is to
obtain a good return for his skill and
labor. Even the amateur, if he de-
votes spare Lours to work for others,
should consider that time is money.
What Rapio.Crarr and its readers
want is practical articles telling how
money is being made out of radio serv-
ice; for those which bring out really
new ideas, that offer a profit to the
Service Man, an extra rate will be
paid. They should be accompanied by
diagrams and good photos, if possible;
as it is necessary to illustrate them
for publication.

S1, which is to be center-tapped to ground
through the 400-ohm resistor R2, which
biases these stages.

Another twisted pair then connects the
filament terminals of the detector socket to
the 2V,-volt winding 52; the center tap of
this winding, and the ecathode terminal of
the UY socket, are both led directly to

July, 1930

Modernizing the
Old Receivers

The First of a Series of Articles on this
Practical Subject

By R. R. MAYO

ground. The power-stage socket is likewise
connected to one of the 5-volt windings,
S3; the center tap of this is hrought to
ground through a 2000-ohm resistor R3.

Volume control may be effected, in the
new circuit, by the use of a suitable high-
resistance potentiometer® R4 (say 100,000~
olun maximum) across the aerial and grownd,
or of a 10,000-ohm variable resistor across
the primary of the second R.F. transformer
(shown in dotted lines). ‘The use of a
rheostat in series with the filmnent of an
R.F. tube is not recommended, because of
the filament's characteristic of *“thermal
Lig™; though this imethod has been used in
commercial receivers.

The “ABC” power transformer, of one
of the types readily ohtainable, will have
also a suitable high-voltage winding S4 for
the 80 rectifier tube, the filament of whiclh
is lit from the last of the low-voltage sec-
ondarics, 55.

The Plate Supply

The filter may comprise one or two chokes;
hut two are to be recommended, with the
highest voltage tap taken from between
them, as in the diagram. The conventional
condenser bhlock of eleven or twelve micro-
farads capacity, 400-volt working rating,
may be used, adapted as shown in the dia-
gram. The voltage divider should have
about 18,000 ohms resistance; it is important
that the taps should he readily adjustable,
so that the settings giving the proper volt-
ages to the tubes may be made. This is
especially important in the R.F. stages; for,

(Continued en page 1)
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The circuit diagram of the six-tiube Atwater Keut receiver shown above, as it appears after remodeling for electric opevation, withi the addition of a

power pack providing filament as well as plate current.

The chaunges gre simple, and entail o comparatively small cxpenditure for components.

(Com-

pare with Service Duta Sheet No. 17, in May Rapro-Crarr.)
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

REDUCING INTERFERENCE
By Michael Janosko
TATIC reduction by the method which
Mr. Turenne described, on page 295 of
Ramo-Crarr for January, has been found
successful hy scveral Service Men of my
acquaintance. Others have been helped by
the method which I relate below.

A special call took me to a suburb, some
miles away, to service a Victor set which
had heen delivered two weeks ago to a
location which previous Service Men re-
ported good. Despite their efforts, com-
plaints flowed in, and the custoiner had
stopped payments until the set should be
properly serviced. As I knew my prede-
cessors were good men, I had little hope of
success.

The set was located in a two-story frame
house on a hilltop, in a section where electrie
refrigerators and such sources of interfer-
ence were seetningly scarce—ercept for a
street-car harn some few blocks away. 1

i

RUBBER-COVERED
WIRE

macAAAS AAT S

TO GROUND
CLAMP \:LZ"

Fig. 1
One method of dealing with interference prob-
lems which will work in some locations. In
some cases, the simpler methed of grounding
the far end of a long aerial zwill work.

questioned the owner as to the hehavior of
the set and, with her answer ringing in my
ears, attempted to bring in local stations.
Five minutes later I was convinced that
the situation was hopeless; powerful local
signals were mangled by an inecssant fry-
ing, hissing, crashing and jangling noise.
WTAM and WLW could be tuned in; buat
only by listening hard could a word or a
few bhars of music be distinguished above
the noise. Yet the set was in perfect con-
dition and the aerial and ground were no
worse than others that brought in Cuba and
Florida on the same model.

The car barn should not canse all the
noise: hecause I had installed a Philco much
closer to the barn, and the noise level was
very much lower, Still, you never can tell.
I connected a temporary aerial to the set
and, by moving it in different directions,
convinced myself that the aerial was not
at fault.

I sat on the porch in the cold, smoking
and meditating. My experiments had

PICK-_UP ==

Fig. 2A (below)
The antennag dlustrated in Fig. 1 amounts
simply to a coudenser between aerial and
ground. It is highly divectional in the line of
its length.

—
Fig. 2 {above)

showed just one thing: the higher the aerial
was raised, the greater the noise. An un-
derground aerial would seem to he just the
thing; but it was impossible, for various
reasons, to install onc here. As a last
attempt, I decided that, if 1 couldn’t put
the aerial underground, I'd raisc the ground
to the aerial. It worked!

Iere's how T did it: I took sixty feet ot
aerial wire from my kit, then thirty feet
of No. 10 rubber-covered wire. One end
of the latter was connected to the aerial
binding post, and led through the window
in the ordinary way. Over this I wrapped
the aerial wire, spacing the turns ahout two
inches apart. The other end of the aerial
was then grounded, as the diagram (Fig.
1) will show, to a good ground. ‘This re-
sulted in a decrease of hoth signal and
noise, without decreasing the ratio between
them; when the volume control was ad-
vanced, we were back where we started.
One end of the aerial wire must remain
open, and one end of the rubber-covered
wire must remain open; there is no con-
ductive connection between them. The vir-
tual schematic cireuit is Fig. 2.

I have installed at least a score of such
antennas since then; they will not always
work. The best thing to do is to ¢arry ane
already prepared, and experiment with it.
The pick-up with an aerial of this type is
greatest in the direction of the lead-in, thus
reducing static from other directions (Ifig.
2A). Its height may be anywhere from five
to fifty feet above the ground,

A HANDY SERVICE LAMP
By Joseph Leeb, E.E.

TuBE MINIATURE.
SOCKET

FILAMENT AN
PRONGS OF :

Fig. 3
A wery simple method of operating a finy
trouble tamp.

ROUBLE shooting is made easier by

the use of a miniature lamp and socket
and a tew feet of twisted wire, the ends of
which are made into loops and soldered.
‘I'hese eyelets may be slipped over the fila-
ment prongs of the 80, or other tube of
suitable voltage, and current to light the
lamp is thus obtained. This troulle lamp,
being so small, can be dropped down into
places inaceessible to an ordinary flashlight.

(Fig. 3.)

A RADIATOR ORNAMENT
By Marlin H. Thurmond
ESIRING an appropriate novelty for
my radiator cap, I removed the old
one, and (using a tube-base template, which
nearly every Service Man has in his junk
box) 1 drilled the necessary holes in the
cap and inserted a shiny, silvered '01A

Myr. Thirmond ingenionsly displays the sign of

his profession, like this. With burut.ont tubes,
replacements showld be cheap—and disappoint-
ing to thrifty neighbors.

tube. If the holes are re# drilled too neatly,
the tube will press in tightly and require no
other fastening.

It is our belief that periodicals of the
type of Ranio-Crarr are invaluable to Serv-
ice Men who utilize their contents to the
hest advantage.  This organization finds it
advantageous to have a separate file, in
which each service note or schematic circuit
of value is filed under the proper heading.

PUTTING BACK THE LOST CONTROL
By Paul McDonald

ONE of the weakest points in a great
many single-control sets is the method

of coupling the antenna to the grid of the

first tube through an untuned stage. Why

anvone would build a set in this manner is

bevonct me. (That’s easy—Editor.)

In a receciver already constructed, it is
almost impossible to change this without a
great deal of trouble. ‘The method shown
in the diagram (Fig. 5) will work out very
well, and add a kick to reception without
much expense. It will add somewhat to Lhe
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Fig. 5
The series-tuned coil shown in the diagram by-
passes other frequencics, more or less, and
introduces additional selcetivity.

sclectivity of the set and will not make it
critical. It is, roughly speaking, merely a
high-loss tuned antenna circuit, and requires
an additional coil and condenser, as shown
in Fig. 5.

In the ‘M.B. 29” kit a change can be

Service H

F''EN a source of lanm, in the At-
water Nent “836,7 “37," “48," “10,”
42, 1”7 and 52, is a faulty con-
nection hetween the bolts in the
power pack and the terminal strip, especially
that shown hy X in Fig 1. The connection
may have been tight enough originally; but
the heat of the transformer has caused the
hakelite to expand enough to loosen our
formerly good connection. It is advisable
to go over all of them with a pair of pliers.

In the Atwater Kent “Model 37" the filter
condensers, as shown as A and B in Fig.
2, may burn out; a symptor of this is over-
heating of the rectifier tube, due to the
extra load whieh is imposed on it by the
shorted condenser. 1In the new A. K. direct-
current set, andio-feedback howl may occur;
great care should be tuken to sce that the
"I2A tubes in the detector and first audio
sockets are non-microphonic. It is some-
times necessary to install a heavier howl-
arrestor than the one regularly furnished.

When sets have been in use from nine
months to a vear, they may lose their pep.
A few Service Men then resort to the methodl
of lining up the condensers correctly; at the
factory these were purposecly set a bit out
of line so that the set would be easier to
stabilize. ‘I'his is not noticed while the in-
stallation is new and at top-notch effiviency;
but later becomes olvious.

If vou find terrible hum when a station is
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miade which will work wonders. Remove the
radio-frequency choke across the antenna
and ground, and substitute a variometer,
such as the General Radio “I'vpe 268, in
its place. This part may be mounted on
the panel with a knoly to mateh the National
dial supplied with the kit. Then you may
hear a set perform as it should. (Ifig. ¢).

(The reason for the untuned stage and it«
lowered efficiency is to create the ingle-
control selling argument for customers who
know nothing of radio. Then, after a time,
the radio owner who wants distance is will-
ing to pay extra for the added conlrol.)

SHOWMANSHIP IN SERVICING
By Anon
ERVICE calls may require more tact
and psychology than radio knowledge. 1
was called by a complaint of a noisy volume
control in a Stromberg-Carlson with an
external magnetie speaker of the same make.

e ~

REMOVE
-—

Fig. 6
The removal of the aperiodic antenna coupler
is more cffective; if it can be effected. A
variometer is then put acress the anmtenna,

The syster of control was dnal: a potentiom-
eter of about 25000 ohms in the antenna
cirenit and a variable resistor of 25,000 ohms
in the plate eirenit of the third RR.F. stage.
The laiter was by-passed; so 1 turned to
(Continued on page 46)

ints on Some Popular Receivers

By HAROLD WEILER

tuned in, and excessive hum when the set
is not in resonunce, suspect an incorrvect hias
on an audio tube—especially in the Sterling
power pack of a “Radiola 41 ‘The con-
denser A (I'ig. 3) may have broken down,
In an emergency, just clip one lead of the
condenser; from a service standpoint, an-
other must he installed.

The “Radiola 32" power pack has a 65-
volt primary; the other 50 volts are dissi-
pated by the 886-type ballast resistor. In
the “Radiola 50, the grid suppressors are
1000-ohm, as in the *17” and the “41.”

A loss of volnine, and no distance, on the
“Radiela 20," accompanied by lack of re-
sponse to the trimmers, indicates a bad
connection {o the rotors of tlie condensers.
Some good pigtail wire will do the trick.

If a “Radiola 44 or *“46” oscillates, and
changing tubes does not help, sce whether
the stage shiclds are not loose. If they are,
and tightening does not help, take the chas-
sis and puck out of the cabinet, and place
them at the same distance that they usually
are separated.  You will find on the front
of the assembly three flat-head screws to
adjust trimming condensers which may be
used to stabilize the receiver.

Noise in “Model 72" and “92” Majestic
may be due to thumb nuts which have been
tightened only by hand, and have becone
loose on account of vibration caused hy the
fact that the dynamic is on the same shelf
a8 the power pack,

Noise in a 1929 Evercady may be due to
the looseness of the set screws on the vari-
onieter; if the set oscillates, look at the stage
shields. '

If the analyzer shows no plate voltage at
the detector or first AF. socket in a Tem-
ple “Model 8-6G0,” “B-80" or “8-90,” we know
the transformer primary is burnt-out. 'T'his
is the second terminal strip from the left
{with the sct upside down and back facing
us). The same is true of the sereen-grid
models. All of these models with a serial
unmber under 7500 have the pilot light
across the 27 filament leads; if vou will
change it to take current from the *45 leads,
you will stop a noticeable flicker.

The usual call on a D.C. Temple is to
reptace the '71A tubes, whieh burn out very
quickly under excess line-voltage. A cheap
method of overcoming this is te put a 400-
ohm grid suppressor R across the filaments,
which are four in series, as shown in Fig,
4. This will cause a small voltage drop.

In the Colonial “31DC,” the burning out
of the condenser which is in series with
ground will make the “on-and-off” switch
uscless.  As long as the line plug is in the
wall socket, the set will operate if this con-
denser is shorted. ‘To verify this, disconnect
the ground, and the set will stop. Slide
the set out, turn it on its back, and discon-
nect the assembly of three condensers at the
farthest left (with hack of set toward vou.)
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Fig. 1

Fig. 2

At the deft, a view of the teyminal strip attached to many Atwater Kent power pachs.

Fig. 3

Connections here should pe tightened.

Fig. 4

I'n iuter smodels, the

filter condensers 4 and B (Fig. 2) should be checked if an *80 goes out. In the Sterling pack, check the by-passes of the biasing resistors (Fig. 3). In
a D.C., with tube filaments in series, excessive line-voltage conditions cause short tube life. A shunt resistor, as shown at the vight, will safegrard them.



July, 1930

RADIO-CRAFT

13

A Vacuum-Tube Multi-Meter

An instrument for the Service Man or experimenter which meas-
ures current to 100 milliamperes, voltages to 500, amplification
gain, resistances and large inductances

GREAT deal has heen written about
the vacuum-tube voltineter, covering
its theory of operation, usefulness
and  constructional data.  Mueh of
what was written is by the radio engineer
and for the radio engincer; the language is
couched in technicalities, and difticult for
the average radio experimenter and radio set
builder to understand completely.  Suel

By BERYL B. BRYANT

standard.  The latter meuasurcments include
those of the output impedanece of amplificrs,
and the inpnt imipedance of loud speukers,
at any desired frequeney. Nunerous other
measurements mayv be made which are not
listed here.
Material Needed

For the construection of this

the following parts were utilized:

instrument

Fig. B

The panc! of the Multi-
Meter as it appears from
the under side, showing
all the instruments and
wiring, The multi-point
switch ABCD must b
made by tne coustructor
the others are standard
and the workshop will wn-
doubtedly afford most of
them.

knowledge, although desirable, is not neces-
sary in order to construct and use such a
device. ‘The fault with many of the instru-
ments described has been that they are in-
tended for special tests and are not sufli-
ciently versatile and self-contained for the
average experimenter’s use. It is also true
that they ave of great accuracy—and very
costly as well.

Herewith is  presented a  vacuum-tube
voltimeter for the Service Muan, the dyed-in-
wool radio experimenter, and the set builder.
It is casy of eonstruction and is inexpen-
sive, considering the multitude of work that
may be accomplished with it.  Its aceurncy
(within limits of course) depends upon the
accuracy of calibration. It is of such size
that it is casily portable, making it a useful
testing instrument for testing the voltages
of hoth A.C. and battery-operated radio re-
ceivers, as well as “B" power units, within
the range of the instrument.  In this respect
it is intcrcsting to note that, bhecanse of the
very high resistance hetween the elements
of the tube, when the instrument is placed
in shunt with a deviee to he measured, prac-
tically no current is eonsumed.

The instrument will measure cither A.C.
or D.C. voltages from 0 to 10, 0 to 100, or
0 to 500. The mnilliinuneter shunts pro-
vided allow the measurenent of plate cur-
rents hetween 0 and 100 millianmperes. For
this purpose three seales are provided:
to 1, 0 to 10, and 0 o 100. By the proper
arrangement, the anmlification gain of both
R.IF. and A.F. coupling devices may be de-
termined and the amplifieation gain  per
stage, or as a whole, of any R.F, or A.F.
amplifier may be measured. Unknown im-
pedances or resistances may be measured,
or compared against a known resistance

One Weston “Model 3017 0-to-1 seale mil-
liiinmeter (MA) (Many cexperimenters
have on hand a R.F. 0-to-110 scale therimo-
galvanometer whose thermo-element has
heen hurnt out or broken; this wonld make
a snitable meter for use in this device.
This instrument, withont thermo-couple,
has a full seale deflection of 0.75-milliam-
pere.)  Whichever instrmunent is used nay
be provided with a 0-to-10 volt scale, as
shown here, although this is not necessary;

Two Hart-FHegeman ST, snap switches
(1) (K):

Three Hart-Hegeman S.P.S.T. snap switches

(G} (1) ())s

Two Carter filunent switches, Midget tvpe
(F) (E);

One H0-olun potentiometer of rugged con
struction (P);

One Carter Midget 25-olin rheostat (183),
and a 06-ampere lilument ballast, (R2);

One UX-99 tube, and socket (V1) ;

One Electrad 2000-olin “Tvpe B” Truvolt
resistor, (R5);

One Vleetrad 50,000-ohm Tvpe B ‘I'ruvolt
resistor (R4):

Eleven Yaxley cord tip jacks (ACH) (11T77)
(Irrey (V) (VT (M) (N) (1)
(MAL) (MAZ) and (MA3);

Five Pilot plain bakelite binding posts (131)
(B2) (B3) (B6) (B3);

Two Pilot bakelite binding posts with A.C.
designation (B4) (135);

One Sangamo .002-mf, molded
denser (Cl1);

One bakelite or hard-rubber pancl 1314 by
54, by 3/16 inches to {it top of utility
chest or box;

One “Utileo™ pressed steel tool chest 1+ by
6 by G614 inches, outside;

Four 22V5-volt portable “B" batteries;

Four standard 415 volts “C” batteries, one
for filament supply;

One cord tip (CT):

One picee hakelite 2 inches square; fourteen
4-32 brass machine screws; two pieces
heavy spring brass, or phosphor bronze,
strips Vi-inch wide hy 2 inches long, 11~
inch shaft 23, inches long. At onc end
of the rod, 3;-inch shounld be turned down
to tg-ineh ciameter and tapped for 6-32
thread.  One piece copper or hrass 1V -
inch square.  These parts are used for
special switch assembly.  (A-B-C-D.) A
new Yaxley *Bi-Polar® switeh, which has
since become available, may he used in-
stead.

nmiea con-

Fig. A

The Multi-Meter mounted
in a stecl tool chest, used
by AMr. Bryaut for the
furpose, which contains
also the weeessary batter-
ies for its operation,
cirenit diagram and cali-
bration chart. mounted in
the lid are concenient for
reference. They are re.
produced on pages 14 and
1

The heart of the apparatus
s of conrse the meter
MA. The instrument wsed
shonld be one of lknoun
accieracy: its  tyvpe and
seale reading wmay differ
from that shown, zeith
corresponding change in
the calibration.  The et
tering is crplained in the
tert,
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Assembly

The panel is first ent to -exact size, to fit
just inside the flange of the tool chest;
right-angle brackets are soldered to the in-
side of the chest, 3/16-inch below the top
edge. These are to snpport the panel; six
should he used, two at each end and one in
the center on each side. This placement
will insure proper clearance from the in-
strunients mounted on the panclk. The punel
is then laid-out, using the general arrange-
ment shown in the iltustrations.

As a great deal of 3pace was not avail-
able, it was necessary to make the special
switeh as small as possible; the assembly
is seen in Fig. B. The square 2-inch bake-
lite strip is now scribed for a 1%4-inch eir-
cle. 170 degrees of this circle is divided
into divisions for the 1t switch points. The
center of the piece is drilled, to pass the
turned end of the Y-inch shaft; the switch-
point holes are also drilled and tapped for
4-36 screws, After dipping the 4-32 serews
into shellac, they are forced into the 4-36
tapped holes in the bakelite, this procedure
will firmly anchor themn. Before proceed-
ing, the holes for the support pillars should
now Dbe drilled in the rear eorners of the
bakelite switeh plate. The triangular con-
tact plates should be eut to shape, and are
secured in position by the same screws that
fasten the bakelite to the support piilars.
On the side of the bakelite piece which car-
ries heads of the coniact screws, (counting
from the first serew on the right, with the
contact plates held at the bottom) the sec-
ond, fourth, sixth, ninth, eleventh and thir-
teenth screws are cut flush with the bhake-
lite. 'These spacing sercws are used to pre-
vent shorts between live points when the
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switch blades are rotated. ‘The heads of
the remuaining screws serve as soldering con-
tacts. The length of each screw on this
side should be about v;-inch, including the
thickness of thie head.

The switch blades should then be cut to
shape and drilted to take 34-inch insulating
fibre or bakelite washers. DBefore assem-
bling the blades on the shaft, the contact
sides of the screw swilchpoints should be
filed down to an even height of 1/l6-inch.
The burrs should be removed from the edges
of the screws, to prevent scraping the
switeh Dlades.

The brass shaft is then placed through
the switch plate, after placing a thin brass
washer over the threaded shank to prevent
wear of the bakelite. After the shaft is
throngh, a 6-32 nut (not more than 1/16-
inch thick) is run over the threaded part,
but not se tight as to prevent rotation of
the shaft. A large insulating washer, V.-
inch in diameter, is placed over the shank;
then a switch blade and its inner Y -inch
washer insulator; another -inch fiber
washer; the other switch blade and its ;-
inch washer; a final Y-inch fiber washer,
a brass washer and tightening nut. Defore
tightening the switch-blade assembly, set
one switch blade on contact pin No. 1 and
the other on pin No. 8, Then tighten firmly.
Place on an additional nut to prevent loos-
ening of {he assembly. A pin, which pre-
vents tlhe blades rotating past their points,
is necessary. The switeh assembly is then
fastened to the bakelite panel.

The “Short” switeh (“X") is next made.
This is made from the springs of an old
phone jack and is arranged to close contact
until pressed. A knob protrudes throngh

Table I
10 SWITCH ~— POSITIONS JACK POSITIONS|[SAURT CONNECT [ SHORT| REMARKS
el s ia~ TO
MEASURE e E | F | G H 1 J K | L [M N 3" rErminas| SWITCH
Iolglén:s:i. oft | oft ! ofe| max. of? off Bl off [off | off [off {Me) & Wa2Z| opep
:i;fm;“ oft | ott| off | max. of? off Bl off [off | off Joff | ya) & m2| oloaeq
Wallezpa. 1y loee | ooe | ofe off off Bl off |off | off |Ooff | Ma) & wad
0-100 sosle i ouTr) max: open
Volts (A.C. ) sh Bl on oft |off [vr 4 v
0-10 sqale Bjlonm |on [om |max. off mo:: off & 9t} | open
B2 for
;ﬁ;'.i‘:i& B [om [on [on |max. |off teat |Bl [on |off |off |off [Tt & Tt) [open |(Note B)
;oi::;, S:A‘:E;) C [en [on |off |either |olore | off Bl |off [on | off |off & BT |open  |({pote M)
::i;; sg;i;) C len Jon |off |either | for off Bl off [on |ofr |off [HT & BT | open
ggéga 5:5.5..) D lon [on |ore |esther {zere | off BY  foff loff |on [eff [A® 4 AT |coe
Torte M-S Mo fou [on |ofr letener [test [off  |B} |off foff oo |off [F7 4 AT) Jopen
b Bd
;‘:5;:::;:." B lon |on |on [mex. off on o o | oft | ofr :J-%P {Bote C) |open (Rote 1
{Unimewn ) Bl t""tl
T
. B) B2 -
(Ng"‘uinﬂ B lon |en |en [max. of f on s B3 [Op |off |oft %;3‘“""" D} |eper (Note F)
0820 B Fn on lop |max. |otr |om D %len |ort|ors [orr|a $3700e opes | (Moee 1)
(Note B) l ‘Remarke®
Note A, R.F. or A.F, raln Der stage, of entire amplifier, Note F, Multiply meter reading by .701 for efiective volts.
or output of A.C. voltage generator. Note G. Throw “'K'* fe 113 nosition; take reading; throw
Note B. Galn of A F. stage-coupling device, with currcnt “K te B2 positlon. Vary ‘‘decade’’ resistance umiil
in primary. same moter reading is obwained. MNHead value of im-
Note C. Connect unknown to R2-R3; graduated reslstanco pedance of reslstance dlrect from resistance box. In-
hox to B1-B2; A.C. supply of desired frequency to duetance 13 caleulated by the vellage, current and
Al sts. impedance formulas.
Note D. Connect lnput to R1, negatise relarn to R2, out- Note H. Make readings of B1 and R2: subtract difference.
Note |, Refer to N E M A Radio Standard for eircuit

put to 3
Note E. If measuring R.F., close shunt 8" of by-pass
condenser. Multiply meter reading vy 1.414

and external apparatus used in this test.
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the punel. This is a detail casily worked
ont by the constructor.

The instruinent is now wired with bus-
bitr; flexible hook-up wire is not used, De-
ause of the possibility of disturhing cali-
bration. The joints should be well soldered
and, atter the assembly is wired, flexible
leuds for the batteries (which are strapped
to the hottom of the case) are soldered to
their proper terminals.

Calibration

1 the builder does not care to send this
instrument to one of several testing labora-
torvies for calibration, he may calibrate the
instrument in the tollowing manner.

Betfore the batteries are connected, the
shunts are made for the milliampere scales.

MILLIAMPERES | METER voLTS
SCALE
0 ) 0 0 o
T0 «oon 10 T0 10 ] 10100 [TO sool

Lo 500
2
+
1 400
L4
1 300
-5
" 200
1
~7
1 100
{8
1 o
19

Fig. 2

The current readings are simply wmultiplied,
but the voliage readings are reversed. A table

of this kind should be made to calibrate the
Multi-Meter,

The 0 to 10 (RR1) shunt is made first, by
using a 15-inch length of No. 34 or 36 cop-
per (insulated) wire, 'This is soldered be-
tween one side of the “Short” switeh and
the *“— side of the meter; the other side
of the **Short” switch having previously
been connected to the “.” side of the meter
and MA2.  After connecting in series with
the meter to be calibrated an external mil-
linnuneter of suitable scale, a Clarostat or
similar resistance, and a dry cell or storage
battery, the length of the wire shunt is
varied until bhoth meters give a 10-milliam-
pere deflection. The wire is then wound on
a  small  round stick, non-inductivety.
(Double the wire back on itself and wind
as a single strand.) A drop of sealing wax
will anchor the stick, to prolect the wire
joint. ‘T'he multi-point switeh is now placed
on position “A.”

When calibrating or measuring potentials
above 10 volts, it will be noted that the
vacuum tube V'I' is connected up *hack-
wards,” to indicate the “grid current” on
MA. That is, MA is connected in the grid
circuit of V'I' and the voltages to be meas-
ured are applied to the plate of VTI. A
little reflection will show that a positive po-
tential of, perhaps 50 volts, would apply a
difference-potential of about 35 volts, posi-
tive, to the grid of the '99 if the circuit re-
mained as connected for current up to 10
volts; thirty-five volts positive on the grid
of VT would ruin it.

The shunt for the 100-ma. scale should
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be made similarly to R1. This is con-
nected across the “A” points of the multi-
point switch and designated as “R2."
After the shunts are made, the batteries
are connected and the tube inserted in the
socket. The bi-polar switch ABCD is placed
on position *A.” and switeh (1) closed. 'The
rheostat is adjusted nntil the meter, shunted
by RR2 only (switch X pressed “open”), in-
dicates the filament requirements of VT, or
60 ma. This must be done before muking
any future measuremenls, in order to main-
tain a fized standard. Proeeed by rotaling
bi-polar switch to points 13: next close
switches (F), (G), (H on “C—9"), (J),
(K on B1 side); connect cord tip CT' to
“134-90" tip jack, and slrap binding post
(B1) to (l%") Then put MA into eircuit
on the 0-1-ma. scale by pressing (N), and
adjust potentiometer (P) until meter read-
ing drops to .05-ma. On the 10-volt scale
this setting is always taken as the zero point,
and the Multi-Meter will be functioning as
a true vacuuni-tube voltieter, indieating an
increase of plate current from .05-ma. up-
ward; as positive potentials up to 10 volts,
on the grid, counteract the negative bias
necessary for a zero-point plate reading of
05-ma. An A.C. transformer of 12- to 14-
volt secondary is shunted by a 400-olun po-
tentiometer, the arm and one side of which
are connected fo (V1) and (VTI. An
A.C. voltmeter of suitable scale is connected
across the same terminals.  Beginning with
1i-volt on the A.C. instrinnent, vary the ex-
ternal potentiometer in 1j-volt steps, taking
down the reading of MA. This procedure
is earvied out over the entire 10-volt scule.

To calibrate the 0 to 100-volt scale, shift
multi-point switch to position “C>*  Place
the cord-tip lead in “B” battery jack (M).
Close switches (E) and (F). Open switches
(G), (H) and (J) and set (K) at (B1).
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Fig. 1
Schematic eivenih of the Multi-Meter. Jumper S is seldom used, as indicated in Table [. The

two hlades of the bi-polar switch ABCD rotate together.

by-pass condenser, depending upon the test.

Open the Dhypass-condenser shunt (8S).
The tuhe should previously bhave been
set to draw just 60 milliamperes on the
filament, using the multi-point switch posi-
tion “A." Close switch (1) to get the “tull-
scale” deflection of the meter (“X* open);
this establishes the Zero for this scale, Now
open switeh (1); as the calibrating voltage
applied to (V1) and (V1) is increased,
the reter deflection will be downward
or toward the meter zero point. In other
words, for the maximun measured voltage
the meter indication will be near zero. Us-
ing any source of direct-enrrent supply and
a D.C. voltrieter of suitable scale, connected
with its “.1.” to (HT1) and its negative side
to (I1T), the voltage is varied as before,
but in steps of ten velts. The calibration
meter need not be of the 1000-ohm-per-volt

C1 is a D.C. blocking condeuser or @

Filament curvent of VT must akvays be 60 ma,

grade, but it should be remembered that the
accuracy of the multi-meter depends on the
accuracy of the calibrating meter. The
“Short” switch is used in making the read-
ing, as deseribed hefore,

For calibrating the meter to the 0 to
500-volt seale, the positions of the switches
are the same as used for the former scale;
with the exception that the multi-point
switch is placed on position “D” and the
cord tip in jack (N). The high scale may
be used also for measuring high-tension
AL voltages in the same manner, but using
the jaeclks (ACI1) and (HT1) with alternat-
ing current on the terminals. Calibrate in
20-volt steps. Assemhle various calibrations
on a single scale, as in Fig. 2.

The aecompanying table (I} gives the pro-
cedure of taking measurements.

Who Has the Right to the Patent?

A Point of Law Important to the Inventive Service Man

¥ AM an inventor. 1 have devised a
new and useful iinprovement in radio
receiving sets during the course of my
employment with the X Manufactur-

ing Company. Who is entitled to the patent,

they or 1"

The law on this subject is much racked
and little understood.  Violent controversy
has entered into the matter on both sides.
However the legal chaos is resolving itself
at last into the following well-defined poliey:

According to the best authorities, where
the employer does not have an express con-
tract, as a part of the contract to hire, the
patent belongs to the emplovee and to no-
body else; although the emplaver may have
what is Iegally known as a “shop right.”’

In other words, in the ahsence of an ex-
press contract, the X Company, or any other
company, cannot appropriate the patent
rights to that which another person has in-
vented; and this regardless of whether he
is an employee or not. Tlowever, the em-
plover may use the device and this use is
known as the “shop right” The inventor
retains the right to dispose of his patent
as he sees fit. ITe wmay sell the right to
make, use or sell, to any other manufac-

By J. HAROLD BYERS

turer.  Tlis own emnployver simply does not
have to buy the right to use.

From the employer's standpoint it is
clearly good practice to see to it that each
emplovee sign a contract conveving patent
rights for a stated stipulated sum.

In the decision of Hapgood vs. Ilewitt
(119 T S. 226) it was ruled that where the
inventor has heen hired to invent generally,
the employer may have a liecnee.  Accord-
ing to another decision (137 U. 8. 342), in
the absence of an express contract or spe-
cific emplovment to invent, the emplover has
only a “shop right” or an irrevocable right
to use the invention,

Tt is the general rule that an invention
belongs to the man who invented it; this
right is not alienated by the fact that he
happens to be hired. But it is an equally
general rule that the prodnct of employved
labor bhelongs to the emplover. When an
invention is the product of employed labor,
what is the answer?

The courts find themselves in the quandary
of protecting the rights of eapital and labor
in one and the same instant. The result is
a comproniise—albeit a very fair one. Thev
decide that the employver should take his

share—the right to use the {nvention; and
that the inventor should take his-—the right
to sell the patent.

Morcover, under no circumstances can
anvbody but the real fnventer apply for or
fake out a patent. Whatever rights in it
may come atterwards, the original right to
secure a patent is his and his only.

It is helieved that no more adequate il-
lustration of the emplover-employee rela-
tion could be found than that arising in con-
nection with the hiring of F. W. Dunmore
by the U. S. Bureau of Standards. To be
sure the decision relates speeifically andl
particularly to government emplovees; but
it relates with cqual force to the thousands
of employees throughout the country—the
thousands of mechanics, technicians, and
scientists with inventive turns of mind. The
principles are broad.

Adhering to the principle laid down by
the Third Circuit Court of Appeals (Sept.
13, 1927) the United States Court for the
Distriet of Delaware decided that neither
Mr. Dunmore of the radio section of the
Bureau of Standards, nor anv other em-

(Continued on page 48)
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Operating Notes for Service Men

Mpy. Freed follows the excellent idea of keeping a notebook and
jotting down his experiences with sets of this and that model.
Consequently, he has a “line”’ on many of them which saves time

ERVICE MEN experience much
trouble from microphonic sets in which
the condition persists even after all
tubes have heen replaced. It will be
found, usually, that the fault lies in vibra-
tion of the cahinet and chassis. Bracing the
cabinet by meaus of wooden strips, properly
applied, has been successful in reducing the
condition to a minimum (Fig. 1).

In many cases, it will be necessary to float
the chassis on rubber and felt; Radiola and
Brunswick have prevented this trouble by
mounting the receiver and the power pack
on resilient rubber cushions. Sometimes,
mounting the speaker on rubber has cor-
rected microphonic conditions.

However, the annoyance may persist even

P —

- ROTORS
>

VIBRATING
~ STATOR
-~ PLATE

~ - — —FELT WASHERS
Fig. 2

Instead of the tube, the variable condenser

plates may reguire damping, as shown, with
soft material.

after these changes have heen made; in
which case the fault is probably in the plates
of the variable condensers; certain frequen-
cies will set these in vibration, causing
microphoni¢ conditions. The writer has
found this condition in sets on which wmuch
time and money had heen spent. It is not
difficult to locate the condenser; set the set
in operation to obtain the howl, and touch
firmly each plaie with a hard rubber rod.
‘The howl will disappear when the bad one is
reached. The vibration is remedied by in-
serting sma!l felt “piano washers” between
the troublesome plates (Fig. 2).

Many sets, when on the point of reso-
nance, will set up a loud hum in the speaker.
This has almost invariably been cured by in-
serting a condenser of one microfarad, or
higher capacity, between the “B—" of the
set and one side of the light-line (Fig. 3).

110
AC.

é - : __\.MF, CR
-

" MORE
L

Fig. 3
The capacity indicated will often by-pass to
ground an unpleasant him. It should be of
proper rating.

and worries.

By BERTRAM M. FREED

“=~CROSS PIECES

\\
~DYNAMIC

N
~
“SEY CHASSIS

Fig. 1
The use of cross pieces is one way 2o SUPPress
microplionic noises, dwe to wvibration.

Complaints of noise liave often been over-
come by a little experimenting with the
aerial system. The writer has successfully
used two aerials, diverging at an angte from
the lead-in (Fig. 4). 'The best position, in
which noise pick-up is balanced out, must
be found by trial. Up to this writing, this
method has been found very satisfactory in
five installations, all in bad locations.

Radiolas and Brunswick Maodels
In the “Radiola 62,” bad hum may be
traced to the dry-disc rectifier (energizing

TERMINAL STRIP—

COUPLING UNIT——_ ’
CONNEGTIONS ; 'z

2 3

L ¥

_ REGTIFIER . +
CONNE CTIONS h >
AN GREEMN), | 8
CDNDENSERQ:&NS D9T°

——"
BANK CONNECTIO = ity

Fig. 5
High-resistance joints arve a source of trouble
wherever found. They may be suspected at
the points showen (X).

the field coil of the dynamic reproducer)
which works directly from the 110-volt A.C.
line. Failure and weakening of the “stacks,”
of course. will cause this huni; bhut, if the
rectifier tests perfect, look to the soldered
connections in the power pack (Fig 5).
Cold-solder joints here will create abnormal
hum.

In Radiola and DBrunswick radio-phono
sets which have a '7T1A audio stage, there
ave five terminals for phonograph connec-
tion. The phonograph cable is too short to
permit vemoving the chassis for repairs or
balancing; but it may be disconnected and
its terminals shorted in the manner shown
in Fig. 6.

In all Radiola and Brunswick superhetero-
dynes, the black ground wire must never be
connected to the metal frame of the chassis
from which it is led; as this will make the
set inoperative. The correct method of

adjusting the oscillation trimmers and the
R.F. compensating condenser in these re-
ceivers is as follows:

The oscillator trinmumer (at the right, as
vou face the back of the set) should be ad-
justed for loudest response to a station
when the dial is set between 10 and 15; the
trimmer at the left shonld be adjusted for
loudest response with the dial around 80.
In sets equipped with a tuning meter, these
trinuners should be adjusted for greatest
swing on the eter. The R.F. compensator
should be adjusted on a low-wave station,
with the vohune and sensitivity controls full
on. The compensator should be tightened,
and then loosened till just beyond the point
of oscillation.

JUMPERS <.

Fig. 6
On  removing Kadiola-Brunswick chasses for
balancing, short the terminals shown diuring
the operation. (This applies only to models
using a ‘714 stage.)

Other Makes

In earlier Sonora models, using the Loft-
in-White R.F. amplifier and 15-volt tubes,
there is a rheostat connected in one side of
the R.F. tube filament cireuit; it will be
found at the bottom of the R.I'. ehassis,
hehind the tuning dial.

The pitch of Bosch “Model 28" and “29”
speakers may be varied by changing the
value of the resistor {50,000 ohms normally)
which reduces the R.F. voltage to provide
a detector plate tap (Fig. 7). Cases of
motorboating and audio oscillation in this
model have been cured by an added con-
denser between the high-voltage side of this
resistor and “B—."

In the **Zenith 50" series, an evasive bad

{Continued on page 46)

LEAD-IN 1 WMASTS
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Fig. 4
In some localities, a certain local interference
may be overcome by experiments with a double
acrial.
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The Service Man’s Open Forum

SMALL-TOWN SERVICE
NEGLECTED BY
INDUSTRY

Editor, Rapto-Crarr:

I have bheen in serviee work for seven
years in a small town of about a thousand
popuiation; there are others within a radius
of ten miles, and farmers nearby who have
sets. From these sources, I am able to
draw, and 1 usually have plenty of work
on hand.

The point 1 am driving at is, that we
nust consider the difference helween the
city and the smaller towns. ‘There are hun-
dreds of these hamlets to one city; and a
large mnmber of radio sets are owned hy
sl town and fuarm people. 1 think these
people should have more consideration fromn
the manufacturer; though 1 reatize that it
is mnch easier to obtain service and repairs
in the city.

It is amusing to notice that a dealer who
is an antomobile mechanie, druggist or gro-
cer nnmediately becones a first-class radio-
trician as soon as he secures the right to
sl a certain juake of reeeiver; and is
thereby considered thovoughly capable of
niaking any neeessary repairs.

On the other hand, consider the man wiwo
has spent hundreds of dollars and all his
time for years, studving often till midnight
on radio work. The manufactnrer will often
refuse to sell him a single repairv part, for
fear that he is not capable of installing it.
The dealer whe has spent all his life special-
izing in some other trade is, of course, thor-
oughly capable. That is one of the worst
propositions, in a small tows, to secure
necessary replacements.  To e, it is far
more important than to secure service data
and diagrams. A pgood Service Man can
get along without the latter though, we must
admit, he ean work to better advantage and
save time with them. 1 have now ahout
three hinndred, and they come in handy lots
of times; but the replacement parts are
absolutely necessary, and it is best to unse
those designed for a given cirenit.

1 will recount only one incident: about six
months ago, a customer hrought in a mng-
netic speaker of a well-known muke. Iix-
amination showed an open eoil, and he left
the speaker for repaivs. I fimuediately
wrote the ncarest dealer (who was abont
25 miles awny) to send me a new unit
C. 0. D. After thirty days of patient wait-
ing, my letter came hack, with the address
of the distributor in St. louis and the ad-
vice to order from them, serawled across
the hottom. 1 wrote the distributor order-
ing the part C. O. )., and in about a week
received a letter telling me to send then the
speaker, and they would repair it and send
it back.

All this time the customer was waiting
for his favovite speaker: as he thought it
the best he had ever heard.

I then wrote the distributor, telling hin
that there had bheen a nisunderstanding
somewhere; I simply wanted a new unit ang
would pay for it. 1f he would not furnish
replacements for the product he had put
on the market, I would appreciate a reply

to that effect, so that 1 could advise my
customer.

As most Service Men can guess, the let-
ter was never answered. I cannot say
whether or not a similar situation exists in
larger cities; but 1 ean say that the speaker
was repaired, despite the obstructive policy
encountered. T immediately purchased and
installed a unit of & different make; as I
have found that other companies make them

This page is for the expression of
opinions on the customs and conditions
of the radio trade as they affect the
Service Man, Service Men who have
not already done so are invited to en-
roll in the National Radic Service
Men's Association by filling out and
sending in the blank on page 8. The
“Opportunities” column of this month's
issue of Rapio-CRAFT will be found on
page 57 of this issue. The Service Man
who desires to take advantage of this
feature may do so without cost, as ex-
plained there.

and are glad to sell them. 1 selected one
of high grade and well-suited to the output
of the set. 1 told the cistomer to try it
for ten davs and, if satistied, to pay me
$7.50; if not, to return it, and it would cost
i nothing.  Within twentv-fonr hours, to
my surprise, he returned and gave me a
cheek; and said that it was the first time he
had heard a really good speaker,

On another occasion I wrote a manufac-
turer, asking if he would cooperate by fur-
nishing diagrams, ete. In due time, a nice
letter came, informing me that their sets
are of such high-class material and work-
manship that no servicing is necessary, other
than replacement of tubes occasionally!

I belicve that such troubles can be reme-
died by a little thought and cooperation, to
the benefit of all concerned. 1t is a very
expensive procedure for a set owner in a
small town to crate np his set, pay shipping
charges for two or three hundred miles, and
wait a month or so to have a minor trouble
corrected; when he could have it done at
home with mueh less expense. The majority
of the replies by manufaeturers, in the May
issue of Rapio-Cuarr, sound quite fair and
reasanable, and offer all that anvone could
expect; and I helieve that a little more at-
tention to the matters 1 have pointect out
ahove would make it possible to remecy
conditions to the satisfaction of everyone,

K. Perrer,
Thebes, lilinois.

SHEEP VS. GOATS
Editor, Ranio-Crarr:

Every good Service Man knows how many
serewdriver wechanics there are in the busi-
ness. Can le really hlame the manufacturer?
It is true that diagrams would save a lot
of tiine on some jobs; but if vou are going

to be an independent Service Man, you can't
get themn; so why ery about it?

I have u great many customers whomn
I have taken from the dealer, be_cﬂusc he
couldn’t service the set properly. Why not?
He had diagrams and manuals, but he
wouldi’t pay a living wage, and therefore
he gets screwdriver mechanics. Again |
siy, how is the manufacturer to know the
sheep from the goats?

Braine Mawmix,
1933 East 73rd 8t., Cleveland, Ohio.

(Another expression of the sentiment
which is now leading manufacturers to co-
operate with Serviee Men in the founding
of the National Raclio Service Men’s Asso-
ciation—Jditor.)

SERVICING BRY SPECIALISTS
FOR DEALERS
Editor, Rapio-Crarr:

I have to agree with the radio manufac-
turers in all their points IF their respective
deunlers are capable of doing just what is
necessary, and have the shops, the equipment
and the men (and, if they have very pood
men, pay themn very good money to do very
good work). The average dealer coes not
know anything about the radio art; he fig-
ures on getting a cheap Service Man and,
in nine out of ten cases, giving him a 2x4
spiace for a work bench and telling him to
hurry up. Then, if he doesn't find out what
the trouble is, the set goes back to the fac-
tory or wholesaler.  And that hurts every-
body  concerned—the 1anufacturer, the
dealer, the customer, and even the poor
Service Man.

\ lot of the manufacturers think when
they invite dealers to send their Service
Men to the factory for free instruction, that
those men can go through a eondensed train-
ing conrse in a weck or so and then go home
with a handful of service sheets knowing
what it is all about. This can be done in
some cases, for some men can grasp a new
idea and understand it; but mest of them
let it go in one ear and out the other. 'I'he
dealer is paying for their time, and they
are enjoving themselves in new surrvund-
ings. I know some young fellows who went
to the RCA school; when they returned, 1
was anxious to find what they had learned
about the new models. After listening to
their explanation, I didn’t know much about
the *RCA 60,” and neither did they; but
1 know that thev had all had a good tinve.
This, of eourse, will not happen in all cases;
but this is certain, that tlie average dealer
expeets too nmueh from the average Service
Man.

A good Service Man should have had at
icast  three years’ full time experience;
should he equipped with a complete assort-
et of good tools and the very hest test
set obtainable.  And, above all, he should
not be a salesman; he should fix and repair
onlv.

The trouble with some Service Men is
that, once they are praised for some good
work, they quit learning; for they then

(Coutinued on page 47)
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SILVER RADIO MODELS 30 (CHASSIS), 60 LOWBOY, 95
HIGHBOY AND 75 CONCERT GRAND

This chassis utilizes '24 type screen- grid tules
in the first four stages: an aperiodic antenna
coupler feeds V1, which is connected to V2
through the band selector L2-L3-I.4, V3 is the
third R.F. stage, and V4 a power detector which
is followed, however. hy a "27-type first audic

stage V5. In the push-pull power stage, V6
and V7 are "45s.

The wvolume control in this receiver is the
10,000-ohm  potentiometer 1°1; swhile the low

resistance instrument P2 is the hnm balancer.
P1 is a metal-frame component (“I'l* No. 4477
—Yaxley “Type 510,000”) and mnst not, under
any circumstances, he replaced with one of the
earlier bakelite frame type. When inserting a
new unit, drop a fiber washer over the shaft
bushing; the lock-nut should be removed and
a fiber spacing washer used to insulate the
potentiometer shaft from the metal chassis.
After replacing the front panel, which is fast
ened by the lock-nuts of the power switch SWI
and the “overtone switch” Sw2, a second fiber
spacing washer is dropped over the shaft of
P1, and its nut tightened. A test for a ground
to the chassis should he made before soldering
the connecting leads of PL

While the low-note amplification of this re-
ceiver is high, and the normal operating hum
faintly discernable, if this lecomes excessive
try other tulies in the detector and andio sockets.
The power tubes should be selected for matched
characteristics,

In the earlier models of this receiver, the
cathode resistor R8 was connected to the white
lead of the condenser hank CI13, and thus by-
passed by 1 mif. capacity; while hoth red leads
of €12 ran to the cathede of V4.  TIn these
receivers. produced before July 8. 1929, it will
be found desirable, for the reduction of hum,

to rearrange the connections as showwn in the
diagram below.
The receivers with a serial onmber above

12,907 contain the “Type 30 filter”—compris-
ing .12 and C14; in the 25-<cycle models, C14
is conneeted as indicated in detted lines; in
60-cycle receivers, as shown by full lines.

In receivers of a lower number. it may be
desirable to add this unit te reduce hum. With-
out it, plate potential readings taken from these
sets will be found about 10 velts higher than
the figures shown helow: in later models. the re.
sistance of the choke coil 1.12 (**No. 339U7)
causes this drop.

The following figures represent the average
readings obtained on a Jewell “Model 1997 set
analyzer, with the line-voltage at 114 and the
volume control set at maximum:

Piate
Tube Scrcen 47 “B” “C” K Ma.
Vi 60 225 142 1.0 10 26
V2 58 2.25 140 1.4 1.4 2.3
V3 58 225 140 1.2 1.2 32
V4 40 225 55 5.4 10 02
'5 230 176 12 65
Vo 230 205 40 28
N7 - 230 205 40 28
In normal operation, this receiver may he

tested for noise by shorting the antenna and
ground posts, and turning PI to the full “on”
position. P’ractically no background noise should
then be heard at 530 ke.; no appreciable hiss

becoming evident until the *Selector” drum
has been turned to 1500 ke. [Excessive noise
may De due to tubes, wiring. or parts. Tuter-

change the '24s until a quiet one has hcen ob-
tained for V4, and anether for V1 (the right-
hand or first R.F. socket). V2 is the least
critical "24 sposition.

Inahility 1o receive stations Detween 200 and
214 meters (1400 and 1300 Kc.), or crystal-
controlled transmissions below 230 meters (above
1300 Kc.), at their designated positions on the
“Selector” drum, indicates the nced for re-
alignment of the tuning condensers. The cor-
rect procedure is: first, remove the chassis from
the cabinet. and put it in eperation with the
shield-can cover resting over ouly the first three
(R.F.}) compartments. Next, tune in a weak
signal between 240 ind 230 meters (1250 and
1300 Kc.). and start with the aligning condenser
in shunt with C4; then, in succession. align C3,
C2, C1. To align C2 for loudest signal, it will
he necessary to unsolder the red wire from the
rear stator soldering lug of CI. Then re-sokler
the red wire to the stator lug of Cl and un-
solder both wires (but leave them conuected to
each other) from the stator lug of C2; and align
Cl for loudest signal. Re-solder the wires to
stator Ing of C2. When they are properly ad-
justed, the aligning serew of C4 will he prac-
tically all the way in; those of C3 and C2
nearly all in; while that of C! will he necarly
all out and with frame and spring separated
about %é-in. It is absolutely essential that the
drum dial and volume control settings remain
unchanged during the above operations, which
must he carried out in the order specified. If
the receiver will not tune down to 200 meters
(1500 Kc.). the aligning process has been car-
ried out with the aligning condensers screwed
too tight.

If the loud-speaker frame hecomes ungrounded

and “‘floats,” the receiver will usually oscillate;
as, also, if the ground lead is unconnected, poor
tubes are in use, the R.I°. plate leads incor
rectly located, or tube shields not Hrmly in po-
sifion. It is witally important that the three
red K.F. plate leads (leading from lugs of sock-
ets of V1, V2, V3, through and under chassis
partition to their respective induetors) be pushed
down carefully into the angle Letween the chassis
and the partitions, where they run from the
socket lug up to the slot in the partition. If,
during previous servicing, these leads have been
allowed to straggle through the set, and are
not placed exactly as specified, the circuits will
invariably oscillate. An infrequent cause ot
circuit oscillation is a short of L10; or a de-
fective C5 or C8.

If the “overtone”
the timbre of programs,
values of C5, C7 and C8.

A tensign screw on the hub of the dial, which
is held by a lock-nut, permits the drive cord
to be tightened when necessary.

If it becomes mnecessary to replace’ an R.T.
coil, the replacement coil mest have upon its
end the same crayon identifying number as the
defective coil.

The following values are used in the Silver
“NMaodel 30" chassis: C5, €7, .00015-mf.; Cs,
.006-mf.; C8, .00l.mf.; C€9. C19, Cli. C12,
0.1-mf.; I’l, 10,000 ohms; R1, R2, R3, 400
ohms; R4, R5, k6, 2600 ohms: R7, 60,000 ohms
(blue); RS, 2,000 olhwns (white); R9, 10,000
ohms (greeu); R10. 300,000 ohms (yellow);
Rii., 3500 ohms {(brown); R12, R13, one 800-
1500-chm tapped resistor; R14, 2 megs. (red);

switch SW1 f{ails to change
carefully check the

C14, 2 mi. Li, L7, 18, 19, L10 are “Type
27407 R.F. chokes.
A screen anteuna is contained inside the

cabinet top.

To readjust the gang condenser bearings, if
they are too tight, loosen the dial set screws
sufficiently to free the dial. after removing the
chassis. .Adjust the condensecr so that the rotor
turns freely. I7irst release all rotor spring
tension screws. If the condenser is still tight,
or if end-play exists. the thrust screw must be
carefully adjusted. The rotor spring bearings
should be adjusted one by one, so they do not
press the rotor shaft upward. Otherwise, the
screw should be completely removed and the
upper spring so bent as to bear down upon
the rotor shaft (as the screw is tightened) bhe-
fore the lower rotor spring forces the shaft
upward. The proper adjusunent of the rotor
springs is when they are not loose enough to
cause vertical play,

but permit side play.

GREENE V8 NC
-T2

Ba0wn v ‘CENTER TP

58!

c3

VOLTAGE
RtGUtA"O-

RS

L_"’

pez ce, é@ £9 l

@T ,

Circuit and parts layout

(left) of Siher 30"
“60,” “75 " and ‘98"
fl‘t'l‘h’l".!.

cay ST o ut
REUARATOR REGULATOR

RADIO-CRAFT

July, 1930

(b) TO OMIT YOLTAGE




Radio Service Data Sheet

22

EVEREADY SERIES 30, SERIES 30-C AND SERIES 40 RECEIVERS

Changes in the audio chassis and reproducer
are the only things that distinguish the '‘Series
40" circuit from the “Series 30;”" the former
uses type 45 tubes in push-pull, the latter type
'71A.  To supply the power for the ’45s, (54
wound to deliver 2.5 volis and S1, 250 volts)
the No. 2708 unit must replace No. 2460 (P1);
a higher-voltage-rating condenser Dbank, No.
2707, replaces No. 2295 (C19); corrcet “C”
bias is obtained across a 900-ohm resistor No.
2705, instead of No. 2339 (1!8); tube sockets
No. 2704 (designating '45 tubes) replace sock-
ets No. 2252 for V6 and V7; the output trans-
former No. 2463 (T3) used in ‘“Series 30-C”
and ““Series 40" receivers for Eveready dy-
namic reproducers has a ratio of 25-t0-1: while
this dynamic unit has a field resistance of 5,000
ohms. *“Model 30" (table model) has a No.
2293 A.I. transformer unit, T3, with a ratio
of 1-t0-1. Jensen D-5 or Newcombe-llawley
NH.7 reproducers anay he used with the No.
2463 transformer in the *30-C”; the field cur-
rent available from the receiver is 4 watts at
approximately 110 volts D.C.

An unusual feature of the design of these
receivers is the use of a variometer, L1, which
is ganged to the variable condensers €2, C3, C4.

The tubes used in the **30,”” *30-C,” and
“40,” are as follows: V1, V2, V3, V4, V5,
type '27; V6, V7, type 71\ or type 45, as
explained above; V8, type '80; V9 is a 2.5-
volt pilet light.

Additional data on the remaining units is
given below: Condenser Cl, in shunt with L1,
is operated from the panel and serves as an
autenna trimming unit; €2, C3, C4 have a
common shaft and, if the rotoer plates loosen,
it is necessary to remove the R.F. shield, drive
cable, and variometer, and then replace the
three-gang condenser with another No, 2192
assembly; C5, C6, C7, in shunt with C2, C3,
C4, are aligning units, each mounted on one
end of the respective tuning unit; €8 has a
capacity of .00025-mf.; C9, .0001-mf. Cl10,
C11, C12 are neutralizing condensers, mounted
on a hard rubber strip in the R.F. sub-panel
and reached through three holes in the rear of
the chassis; C13, Cl4 are 05-mf.; C15 is 2
mf.; C16, 1 mf., C17, C18, 1 mi.. C19, 2 nf.,
and €20, 4 mf., constitute filter bank No. 2295,
and the capacities are tapped ju this order;
C20 being nearest ta the mounting base of the
bank; The cau is the common, grounded side.
C21 has a capacity of .0002-mf.

Grid leak R1 (red stripe) has a resistance
of 2 meg.; hum-balancing potentiometer R2 is
10 olims; R3, 1,750 ohms; R4 (green stripe)
17,500 ohms; RS, 3.500 ohms; K6, wvolume-
contro! poteutiometer, 600 ochms: R7, 175 ohms;
R8, 1.000 ohms; R9 is the nsnal center-tapped
resistor (which may be 15 or 20 ohms). RI10,
of 2,500 obhms, takes the place of the reproducer’s

Under view of the receiver chassis of the

Evercady 30,” “30C,” and “40” reccivers;

the wvariometer, monted on the top of the

chassis, is on the same shaft with the tun-
ing condensers.

field coil in models in which the
speaker is not used.)

Voltage compensation in PT is obtained by
putting the “plug’” into the hole marked with
the line-voltage figure which is nearest to the
measured valne of the power supply.

To facilitate shop service, Service Part No.
2715, an extension cable with terminals to fit
over the connector strips on the R.IF. and A.F.
chasses, is available for the purpose of making
external substitution of an R.F. or A.F. chas-
sis; which enables checking by the substitution
methad, without removing either cabimet chassis.

Volume coutrol R6 varies the positive poten-
tial of the cathodes of VI, V2. V3, in relation
to ground; inversely, this varies the negative
bias on the grids of these tubes, the grid re-
turns of which are grounded. Defects in this
part of the circuit may oeccur as a short of
the movable arm of Ré6 to groumd (chassis);
broken wire in winding of R6; short leads
to R6.

If, for any rcason, tle braided-copper drive
cable around the toning drum becomes too
loose to grip the drum dial properly, a new
cable (unit No, 2257) or spring should Le in-
stalled.

It is recommended that, to nentralize the
set, a dummy tube be used in conjunction with
au oscillator and an indicating meter; and
adjustment he made for zero iudication, start-
ing with C12 (V3).

To align the circuits, the same oscillator
and meter are recommended; adjnstment heing
made of C5, C6, C7 (in this order). Align
for maximum meter reading of A.F., output.
To adjust the variometer, tune the receiver

dynamic

and oscillator to resonance at about 40 on the
dial; loosen the two screws holding the vari-
gang condeunser cradle,
signal;

ometer hracket to the

and rock variometer for maximum

tighten the two screws. Repeat this procedure
at 75 and 25 on the dial. If the tuning cir-
cuits do not tune as sharply as normal, or
signal strength is not at par, make certain
before aligning that the®condenser plates are not
out of position.

For aligning and neutralizing, an
wrench is required.

The R.F. indnctances are matched in one
group. The voltage drop across the portion
in the secondaries is the nentralizing potential:

Hum often may he eliminated by changing
detector tubes, readjusting R2 for each tube.

The voltages normally found in these Ever-
eady receivers are as given lelow:

Tube “A” “B” “4» “B»” «(C” <« AMa.1 Ma.2

insulated

VI 25109 245 100 60 6.0 25 6.0
V2 25109 2.45 100 6.0 6.0 2.5 6.0
V3 2.5 109 2.45 100 6.0 6.0 2.5 6.0
V4 25109 245 50 0.0 0.0 3.0 3.2
V5 2.5 109 2,45 100 4.5 45 3.0 43
V6 5.2 192 5.10 175 37.5 — 20.0 24.0
V7 5.2 192 5.10 175 38.0 — 20.0 24.0
V8 — — 510 — — 440 —
These tests were made with a line voltage
of 119, *plug” in the 115-volt tap, and the

volume control turned full on. ‘The second
and third columns, ““A” and “B,” asre readings
with the tube not yet placed in tester; Na.l
indicates normal plate current and Ma2, plate
current npon grid test.

The circuit shown in the diagram is an
“R.F.L." (Radio Frequency Laboratories) hook-
up; all Eveready receivers in the “30” series
are identical as respects the chassis.

The response characteristic of a circuit tuned
by a variometer is exactly the reverse of one
tuned by a condenser; that is, the circuit be-
comes more seéusitive as it is tuned to the
higher wavelengths. The two methods arsecom-
bined in the (esign of this receiver to obtain
even amplification throughout the tuning range.

Volume control Ré is a wire-wound unit.

Directly lLelow the field terminal jacks on
the Table Model is a snap switch (8\W3) which
is thrown one way for dynamic, and the other
for maguoetic, speaker operation. The field coil
of the reproducer plugs into pin jacks located
on the rear face of the power plant: and the
voice ¢o0il into two pin jacks mounted Detween
the power tubes.

The insulated terminal board, for adjustment
to compensate line-voltage conditions, is mounted
on top of the power plant bLetween the power
tubes and the rectifier; the removable plug is
to be inserted in one of the three holes in the
top of this hoard.

The '*Maodel 30" chassis is designed for easy
servicing by separate removal of either the set
chassis or the power chassis. When the two
units are reconnected, care should be taken to
see that the busses are tightly bolted.
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Fidelity or Volume in Reproduction?

A study of distortion, with special reference to A.F. transformers

HE question which forms the sub-

jeet of this article has been very

much neglected, yet it is of consider-

able importance. It is a commonly-
known fact that, in nearly all receivers, the
quality of reproduction changes as the vol-
ume control is varied.  Sometimes this
change is very marked; at other times it is
hardly noticeable. Nevertheless, the change
is always there, and it can always he de-
teeted; although, untortunately, it canuot al-
ways be corrected.

In discussing any subject we must have a
condition of reference; that is, one to which
we nuke a comparison at any point in our
discussion. TFor example, we may consider
as a reference condition for this discussion
what we term fdeal! fidelity; which means
that sounds of all frequencies would come
from the loud speaker with amplitudes of
cxactly the same relative ratios as those of
the various sideband components which en-
ter the receiver via the antenna.

Note that we do not consider what is po-
ing on durving transmission from the send-
ing station to the rceceiver. ‘There is a cer-
tain amount of frequency diserimination in
the ether; due to the fact that the attenua-
tion is a funetion of the frequeney, and that,
for the present, it is bevond our econtrol
Then, too, there is initially a certain amount,
of distortion, however little, between the
microphone and the antenna, at the trans-
mitting stition; but this is a matter for the
transmitting engineers to consider, and is
not a problem of the receiver.

I'or these reasons the fidelity character-
istic of a radio receiver should be considered
between the antenna and the ear. l.el us
now classify the varions kinds of distortion
which are created in the recciver. Some
of these items will not be new to the reader:
there are several, however, which are not
generally taken into account, and with which
this article will be mainly concerned.

Causes of Distortion
(A) R.F. Amplifier:
(1) Sideband entting
(2) Cross-modulation

b-
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By SYLVAN HARRIS

l fifth of a series dealing with the
problems of radio engineering in re-
ceiver design, and the methods em-
ploved for their solution, throws some
light on the much-discussed “perfect

i
| R. HARRIS in this article, the \
\ e |

audio reproduction.

(a4) Heterodyning in first stage;
dne to beating topether of
two stations, and tuning of
the following circuits to the
heat frequency.

(b) Mixing of two signals at the
grid of the first tube; the
circuits being tuned to one
signal and the other, a very
strong signal, being forced
upon the grid because of in-
suficient pre-selection.  1Rece-
tification oceurs; due to either
plate-characteristic cuvva-
lure, or the flow of grid cur-
rent.

(13) Detector:
(1) Grid-leak and Condenser c¢iveuit—

(a) Aundio-frequeney attenuation
by grid-condenser and grid-
leak eombination.

() Distortion, due to curvature
of grid charaecteristic.

(¢) Distortion, due to enrvature
of plate characteristic.

(2) “C” bins Deteetor—

(a) Distortion, dne o enrvature
of grid characteristic (Over-
loading).

(b) Distortion, due to curvature
of plate characteristic.

(C) Audio Amplifier:
(1) Tubes—

(a) Distortion, due to curvature
of grid chavacteristic (Over-
load)

(h) Distortion, due to cnrvature
of plate characteristic.

(2) Transformers—

(a) Distortion, due to curvature

of mugnetization curve,

(b) Variation of the inductance
of .transformers with the
strength of signal current.

(¢) Variation of the inductance
with the value of the direct
current flow.

The causes of distortion in the R.F. ampli-
fier are fairly well known. Sideband cut-
ting is un cveryday topic of conversation
in radio ecireles; and the matter of cross-
modulation has been discussed by the writer
in a previous article in the May issue of
Ranmo-Crarr.

Causes of distortion in the detector are
also fauirly well known, Decreasing the grid-
leak resistance or increasing the grid-con-
denser capacity results in improved repro-
duction of the lower audio frequencics. "I'he
grid-leak detector acts by virtue of the cur-
rent which flows between the grid and cath-
ode, and this causes distortion for two
reiasons.

IFirst, the resistance between the grid and
cathode is much less during the positive half
of the cycle of signal voltage than during
the negative half. Therefore, the signal
voltage on the grid is less -cduring the posi-
tive half than it is during the negative halt
of the eycle. This produces amplitude dis?
tortion.

Curvature of the plate characteristic of
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The mannctism of a core alters less and less,

as the exeiting divect curvent approaches saturat-

ing Taluc. This cffect, n the alternating-

citrrent “‘loop,” is translated into the curve
of Fig. 4.

the deteetor causes distortion in the same
way that curvature of the characteristies
of aniplifier tubes causes distortion; that is.
Iy introducing undesired havrmonies into the
signal. This cause of distortion is ecqually
present in both types of detectors; although
it is more serious in the “C” hias detector,
beeause of the necessity of operating at the
bend of the plate-eurrent ecurve.

Distortion due to overloading may oceur
of course, in any tube of the receiver; and
it may be avoided by correct design, or by
correctly operating the receiver.

Actions in AF. Transformers
We now come to the matter with which
this artiele is most concerned; that is, the
distortion which is due to variations in the
characteristics of aundio transformers.
An audio transformer consists of two
windings upon an iron core; its inductance
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=1 Fig. 4 (lett)

The fuductance of a trans-

INDUCTANCE

former rises with the signal
te u eevtain poiut and then
falls off as saturation fis

INCREASING  SIGNAL

depends upon the change in the magnetic
flux whieh a given change of current in the
coil will produce. For exaruple, Fig. 1 shows
the form of the normal magnetization curve
of iron. The magnctizing force I1 is plotted
horvizontally, and is a function of the mun-
ber of turns in the magnetizing coil (in this
case, the primary winding) and the amount
of direct cnrrent passing through it. In
other words, the wmagnetizing force I is
proportional to the awmpere-turns.

'Fhe magnetic flux established in the iron
core, by this magnetizing force, is repre-
sented on the vertical axis, where 13 is the
magnetie density; that is, B is the magnetic
density, or the number of lines of magnetic
flux passing through each square centimeter
of cross-section of the core.

As the magnetizing force is slowly in-
creased the magnetie density increases as
shown by the eurve; until, after a while, a
condition is reached in which further in-
creases of magnetizing force produce only
small inereases of flux density. 'This is the
condition of saturation; which is always to
be avoided, and generally is avoided in
practise.

Now let us see what happens when we
start with the iron completely demagnetized,
and pass through the coil a pure alternating
current; that is, with no direct eurrent flow-
ing in the winding. Suppose the curvent starts
at zero and legins to increase on the posi-
tive half of ils evele, as shown at ¢’ in the
lowest curve of Iig. 2. As the eurvent in-
creases, from o’ to o', the magnelic density
increases along the normal magnetization
curve o«, shown hy the broken curve. Next,
the currvent decreases from o’ to b, and the
density decrcases along the curve ab. At
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| approuched.
‘ Fig. 5 (right)
A push-pull cirewit balances
=0

B+ l out the D.C. magnectization
- i | of the core by pilate currents

in the core, represented hy the distance ob
above. ‘Fhis is called the retentivity of the
iron, and indicates the ability of the iron
to retain its magnetization. Then, as the
current goes through the rest of the evele,
as shown in the lowest eurve, the magnetiza-
tion goes through its cyele as shown above.
A closed curve is formed; which is known
as the hysteresis loop, and which is caused
by the retentivity of the iron, or the capi-
bility it has of vetaining a certain amount
of the magnelism. As the current woes
throngh one cycle after another, the loop
is repeated over and over again.
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The retention of magnetism by a core lessens

the cfiect of an altcrnating component in irans-

former windings, and consequently the effective
induetance,

Now, as we have said before, the indue-
tance of the primary of a transformer is
measured by the change of magnetization
which a given change of magnelizing force
will produee.  This is the sime thing as say-
ing that the induetance of the cuil is pro-
portional to the slope of the line driwn from
the ovigin o through the tips of the hys-
tervesis loop, or the straipht line od. The
slope of this line is called the permeability:
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Effect of Saturation

As the magnetizing current is increased
the hysteresis loop hecomes larger and
larger, the tips of the loops always falling
upon the normal magnetization curve. At
first the slope of the line joining the tips
increases as the current increases, and so
the permeability and induetance increase;
but after a while the slope begins to de-
crease.  Tlis is ndicated by the slopes of
the lines ad, a'd’, a”d”, in Fig. 3. And so,
considering a transformer which has tlowing
in it only an alternating current and no
divect-current component, the permeability
and consequently the indnetance, inereases
as the current increases; and later, as satu-
ration s approached, the induetance begins
to deerease. This effect is illustrated in the
curve of Fig. 4, and shows what is to he
expected in the output transformer of a
push-pull amplifier stage such as that of
Fig. 5. The direet currents flowing in the
two halves of the primiary winding annnt
cach other, so far as ragnetizing cffeets are
concerned, and the transformer acts as if
there were no direct current flowing in It
The inductanee increases as the signal in-
creases.  Cave is always taken in the design,
to avoid operation at or near the condition
of magnetic saturation. The top curve of
Fig. 6 shows ‘actual measurements made on
a transformer in which there was flowing
no direct eurrent, but only an alternating
signal current. As the signal current in-
creases, the inductance inereases steadily.

So, in the case of the push-pull stage, the
transformer unpedanee changes with the sig-
nnl strength and tius of course, influences
the fidelity of reproduetion. The stronger
the signal voltage, the greater the indue-
tance, and the greater will he the ampli-
fication of the lower audio frequencics.

The conditions are quite different when
we ltave a direct or constant enrrent flowing
through the winding, in addition to the alter-
nating signal current. Suppose we start
with a completely demagnetized core, and
simply turn on the switch of the radio set,
without tuning to a signal. Referring to
Fig. A, the magnetization builds up to the

b’ the current is zero: yet we see at b that  and is proportional to the inductance of the point a. Now let us turn off the current.
there is a certain amount of magnetization  coil. (Continned on pagz 41)
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At the lefi, we see how the inductence of a transformer increases with.the alternatin,
At the right, we see hotw distinetiy the flow of divect current reduces the inductance.
tnercased by the stronger signals; thereby impro

g signal; but it is higher as the dircet-current component is lower.
The graph in the ceutcr makes evident that the inductance is
ving low-note reproduction.
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The Latest Developments
in Television Methods

By LAURENCE M. COCKADAY

INCE the days of Greek wnythology,

when the comnion mirror came into

being, there has been somcthing fus-

cinuting about an image or reflection.
This fascination led to the invention of the
canern in 1558 A.DD., and finally to the per-
fection of the motion-picture camera in the
early part of the twentieth century. Al of
these discoveries and inventions are the fore-
runners of a new means of reflecting images,
which is virtually upon us. This new science
is televisivn; the transmission of visible
images by wire and rudio.

Television is now a suceessful labovatory
device. The past yeur has seen many out-
standing improvements and practical labora-
tory perfection of the transmission of mov-
ing images by both wire and radio cirenits.
With some hesitancy (because somne experts
will disagree, who are strongly opposed to
the inception of television) 1 venture to
predict that, within the next two or three
years, home television will assume the same
status with the public that broadeasting
did when it first gained a foothold in 1922.

Television Service Men Soon

Obviously, there is bound to be a demand
for experienced technicians to service com-
mercial television receivers the instant the
public becomes sold on television. This
will create an entirely new hranch of radio
servieing. Fundamentally, television in-
volves basic radio principles, employing to

a large extent identieally the same appa-
ratus, such as tubes, resistances, batteries,
ete. Logically cnough, these who will be
qualified to service television are the radio
experts who have already basic experience
in radio and who, with past technical train-
ing, may apply it to the new science.
The enterprising nmmnicipality of Jersey
Citv, N. J, inangurated early in April the

first television “theater” in the Uinited
States. Less than & week after this event,
the DBell Lahoratories announced demon-

strible two-way television.

These two developiuents, while not marlk-
ing an entire depurture from the laboratory
stages, will have the effect of accelerating
the practical application of this new art.

Perhaps the greatest number of technical
contributions are to be found in the appa-
ratus for two-way television demonstrated
by the Bell Laboratories. 'Two duplicate
sets of apparatus weve set up for this ex-
periment—one in the Bell Laboratories
building at 55 Bethunc Street, New York

TRANSMITTING  WMICROPHONE
Dt

ARC LICHT

Above, a diagram shoiving the ar-
rangement of the acoustical and vis-
ual equipment used in the two-way
television - aud - phone  system. The
photociectric celis are banked arownd
the subject scanned, as in the illus-
trations of Dv. lves’ article in Jan-
tary Rapio-CrarT. 40-kilocycle
band is required for the 74-line
nage transmissions.

Fig. B

At the left, a view behind the scenes
of the *lkonophonc’; the works of
the television pick-up (upper) and re-
producer (lower) seanning discs. At

, the housing of the motor which
drives the scanning dise of the trans-
miticr; this causcs a spot of concen-
trated light from the are lamp at the
back of the cabinet to swecp the
features of the subject before the ap-
paratus. The weon lamp C is a
“monitor,” to enable the opcrator to
sece the oulgeing image, as it is
picked up by the photocicetric cells,
after being scauned by tne light pen-
cil passed by another part of the disc;
note the mask at lower portion of
upper dise, and the lenses at left of
C and E. By the aid of the mirrer
E, the incoming image also is made
visthle (monitorcd) at the side. B
is the driving motor of the scanaing
dise of the receiver. Observe the
tubes Icading from the twater-cooled
neon tube D, and its hydrogen walve
F. (Photos and diagram courtesy

Bell Telephone Laboratories.)
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Fig. A

The two-iway televisor with ifs screen vemoved

to show the microphone (above) and lonud

speaker (below).

City, and the other, about two wmiles away
at 195 Broadway. While transmission was
effceted by wire, the same funcdamentai
principles are involved as those of radio
television.

Two-Way Television

Apparatus at ecach end of the circmt
was housed in a sound-proof room slightly
larger than & standard telephone booth.
This writer was amnong the first to have the
privilege of entering the “television booth”
and to converse with a friend at the other
end of the circuit. The effect of sceing the
other “party” and at the same time know-
ing he was several miles away, was de-
cidedly uncanny.

Upon my entering the room which eon-
tained the televisian booth, an operator gave
full instructions. She told the name of the
party who would be at the other end. In

the booth was a chair. In a small aper-
ture was a sign  reading: **lkonophone.
Watch this space for television image”

Presently the sign was removed by an oper-
ator behind the booth, :and the image of
the person- to whom 1 spoke appeared.
Talking was simplified by the nse of a con-
cealed  microphone  which recorded the
voice, and a lond speaker whieh hrought
the synchronized words of the speaker *‘on
the other end.” 1t appeared almost as if
the animated pink-and-orange image in the
aperture were actually talking.

The use of pure blue light for scanning,
rather than the bright white illumination
which has been emploved in past experi-
ments. contributed largely to- the success
of the affair, Had the bhright light been
used, it would have heen impossible to see
the neon-colored received image. DBlue light
is soft to the eves, hut reacts on the sen-
sitive clement of the special photoelectric

* From the Greek words “Eikon,” an image and
“Chonein,” to speak. Hence, *“‘the speaking image.”



July, 1930

Fig. 2
The ingenions driving and synchronizing
tem of the latest Jenkins radiovisor,

sys-

cells equally as well as white lights (See
page 577 of Namo-Crarr for Mav)., This
blue light is obtained by employing a filter
in front of the are scanning light.

A new type of water-cooled neon tnbe was
used for reproducing the received inmge.
The new tube has a hydrogen valve, and
is much faster in action than previous types
used, giving a mueh clearer image on the
receiving end.  'Uhis lamp reproduces the
imnge satistactorily when the effective value
of the alternating current is of the order of
100 milliamperes.  In order to operate such
neon lamps at such low levels, it is neces-
sary to shield them against clectrical, we-
chanical and acoustical interference.

More Detailed Images

The reason for the excellent image in the
two-way experiment is traced to the use of
a seventy-four hole seanning  dise, which
gives almost double the manber of scan-
ning lines.  (Fortv-cight holes is the num-
ber mest connmionly used.)  When repro-
duced in the aperture of a receiver, the Ti-
line image is comparable to the reproduc-
tion of a halftone cut in a newspaper,

There are two general systems of actu-
ating photoelectric cells. (See Fig. .\, page

4 .|

Fig. C
The neon tube, wwith its shield maslk, adjustable
to either 48-itole spiral of the 12-inch disc. The
two ‘‘motor coils’” are shown.

RADIO-CRAFT

317, Jannary, 1030, issne of Tapto-Crarr.)
One is to use a single cell operating behind
the seanning dise, and flooding the subject
with powertul lights. ‘T'he other is to scan
the subjeet with a light beam in a dark.
ened voom, and to use three or four hanks
of photoelectrie cells in appropriate loea-
lions to record the retlected Light.

For outdoor television {ransmission, ab-
viously, it would be impossible to use the
bank system applied so suedesstully in the
“booth™ set-up.  To sean the image with
natural light, it is also necessary that ex-
tremely sensitive photoeleetric cells be used.

R COCKADAY, well known to
all our readers uas a designer
of famous circnits, and former editor
of Popular Radio, is describing for us
each month the latest applications of
radio engineering to practical problems.

These cells have lieen perfected so that the
light reflected, through the tiny holes of
the scanning dise, into the sensitive clement,
gives rise to an alternating corrent whose
valie is of the order of one ten-thousand-
hillionth of an ampere.

The Jersey City television “theater” al-
ready referred to ntilizes Dr. C. Francis
Jenking’ svstenr. In transmission, the so-
called “camera cve™ systein, with a single
photoelectric cell behind the seanning dise,
is employed: while a total light of 4,000
candlepower is flooded on the snbjeet.  Si.
multaneous sound transmission is accom-
plished through station WRNY, which, -
cidentally, was first used in 1928 hy the edi-
tor of this magazine, Mr. Hugo Gernsback,
for the earliest New York television broad-
casts.

These Jenkins receiving units employ a
standnrd neon glow-lamp, connected directly
with the *“picture-frequencey™ output of the
radio television receiver. The dise hns forty-
cignt holes, ana is driven by a svnchronous
mator, as describecdd previously in Ranio-
Crarr.

A point of particular interest in the Jen-
kins television receiver, as so fur developed
for home use, is the motor unit, shown in
schematic form in these columns (Fig. 2).
T'he seanning dise. of thin aluminnm, carries
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a heavier central copper disc and a small,
toothed iron wheel. “Eddy cnrrents™ are
created in the copper dise by the four “eddy
current  coils.”  This  construction  serves
four purposes: a slarting torque is avail
able to move the toothed iron wheel out ot
dead center relation to the motor coils: a
field current is produeced, which strengthens
the field current of the motor coils; an clee-
trieal load, controlled by the 1:350-ohm re-
sistor, which tends lo maintain even speed,
is given to the spinning dise and, by varyving
the resistance and snapping the switch,
proper speed and framing are obtained. ‘Lhe
motor aetion is that usually found in in-
duction otors; the teeth of the iron wheel
being attracted by the motor coils when the
current through the coils reaches a maxinnm
value.
The Gould System

That the square-plate neon tube has cer-
tain limitations is recognized in engineering
cireles. A departure from this design of
tube is seen in the work of a Bridgeport,
Conn. experimenter, leslie Gould, who has
heen working with spiral neon tubes, and
has obtained some interesting results. He
is also studying color television, by using
different-colored neon tubes to obtain dif-
ferent degrees of tone.

In his television receiver he makes use of
a revolving neon tube and a drum, which
repiace the nsual cireular dise and station-
ey squarve-plate neon tube.  The Gould
neon tube is in the shape of a helix and has
two complete turns; resembling the tobnlar
type now emploved in advertising signs.
This tnbe is surrounded by a eirenlar drim
pertorated with holes which correspond to
those in the usnal dise. Both the neon tube
and the drum are fastened to the hub of a
motor, which revolves in synchronism with
the transmitting dise.

Gould employs a small power oscillator
to excite the neon tube. His method of
obtaining variations in the light, in order to
reprodnee an image, consists of modulating

Fig. D
The commercial radiotisor fram the frout, shotw-
ing the “cddy-current coils” and lews magnify-
fng the reproduced image.
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Fig. E (above)
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two turns of this lamp operates separately;
that is, when the drum inakes one rcevolution
it automatically, by means of a conumu-
tator, disconnects the other portion.

Engineers arve now developing gas tnbes
for Gould which contain a white glowing
gas, and will permit reproduction of images
lilke photographs in actual black and white,
instead of the usual orange and black of the
neon tubes.

Color Television

Gould's television receiver for reception
of images in color is fundamentally the smne
as the regular television receiver, from which
it diflers in that special gas tubes are em-
ployed instead of the usual orange-colored
lamps.

These are mounted on a six-inch drum,

Oue of the modeis of the Gould spiral-

tube television recciver. The tube s

howsed within the wertical drum pro-
jecting above the cabinet.

Fig. F (right)
Lestie Gould reproducing a television
tmage in colors on the screen at the
right, with oune of his latcst experi-
mental models. The suecessive red
and green itmpulses are reflected by
an optical system through the sceuner

in the cender.

the oscillator with a 7TY-watt vacuum tube
through a Heisivg circuit.

This causes a variation in the oscillatory
impulses, which in turn increases and de-
creases the brilliancy of the neon tube. As
the signals arc received, the speed of the
revolving drum is synchronized with that
of the transmitting disc; so that the holes
correspond to the parts of the image which
are being transmitted. The light is pro-
jected through a camera lens, which enlarges
the images and reflects them on a ground-
glass screen about five inches square.

One of the unusual features of this re-
ceiver is the spiral neon lamp. Each of the

Men Who Have Made Radio— Gen.

OLDIER and scientist, in the mind of
the average reader, may well be two
distinct personalities; vet, as the tech-
nical requirements of the military and

naval protessions beeome inereasingly ex-
acting, we find oflicers of both services as-
suring more and more prominence in those
scienees which add to the vietories of peace
even more than to those of war. In ex-
ploration, astronomy, meteorology, niedicine,
enginecring, they have plaved leading roles,
and in radio as well. Outstanding, among
this great array, is the internationally-
famous Frenchman pictured here.

Gustave Auguste Ferrié, born Nov. 19,
1868 at St. Michel de Maurienne, Savoy
(Southern France), graduated in 1887 from
the Ecole Polytechnique; and two years
later, as a sub-lientenant of engineers, was
assigned to the telegraphic service of the
French army. In 1898 the development of
“wircless” caused him to undertake an in-
tensive study of this subject, which was to
become his life work. In Fcbruary of the

which revolves in synchronisim with the dise.
Three red and three green neon tubes are
mounted on the drum, and are excited from
an oscillator, which in turn is modulated
from the received signal. As the drumn and
disc revolve, the colors ave hlended together;
giving the effect of reproducing the image
in true color tones.

The results oltained with any of the
foregoing described systems of television
are such that anyone would he glad to have
a permanent installation for his amusement.
Although these are laboratory set-ups, they
are far enongh developed to be used for
home demonstrations, with satisfactory clear-

THE TENTH OF A SERIES

following vear he was present at Marconi’s
demonstrations of radio conununication be-
tween England and France.
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OSCILLATOR  Green
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Fig. 3
Sclicmatic arrangement of the Gould system of
colored tclevision reproduction.

ness of reproduction to place them rather
farther along than aural radio broadeasting
was in 1922, The time is fast drawing near
when receiving sets for television will be
in vogue, if the vecent improvement in re-
sults is {o be taken into aeccunt; and Serv-
ice Men will do well to follow the develop-
ments with a morve alert eve, in keeping up
with improvements and new methods of
transmission and reception of moving pic-
tures at a distance.

The Service Man who is interested in un-
dertaking the study of television must have
a thorough knowledge of the principles of
reception. In addition to radio, he must
gain a knowledge of synehronous motors,
neon tubes, photoclectric cells and how they
are connected in the circuit. "He must know
how to adjust the machine to synchroniza-
tion, in ovder to keep the image in the
aperture, without “drifting” Such things
are pleaned only from careful study of
devclopments and advances in the art.

Fig. G

A close-up of the neoun_tube drum and scanner
of Fig. F (and Fig. 3); red and green tubes
alternate on the drunt

G. A. Ferrie

ifn 1899 the recurring “Moroccan crisis”
definitely fixed the eareer of Ferrié. Tle
was designated chief of the radio section of
the Freneh signal corps; an organization
then of dimensions not inappropriate to his
grade of lieutenant. Ile has developed it
until it is worthy of a general and, a few
days ago, the Chamber of Deputies and the
Senate of I'rance voted that he should be
exempt from the age limit governing the
service of oftieers; in order that he may con-
tinue to direct the arny’s radio activities.

in 1899, also, appeared the first edition of
“La ‘Telegraphie sans Fil,” a popular work
of which he was co-author, explaining sim-
ply and lneidly the new “wircless” art, which
has run through many editions. ‘The book
awards credit for the conception of radio
to Tesla.

The initiation of French military radio, in
practice, dates to 1900; and Ferrié¢ was called
upon then, and many times subsequently, by
the TFrench navy as well, for technical

(Continued on page 51)
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The Amateur’s Television
Projector

With this equipment and 35-mm. silhouette film, any experi-
menter may work with wired television very conveniently.

By ALEXANDER GORDON HELLER

Chief Engineer, Iusuline Corporation of America

O date the amateur of television has,

usually, been linited to receiving im-

ages sent out by some experimental

transmitter. }is efforts have often
been interfered with by his distance from
the transmitter and poor reception condi-
tions; poor quality of the picture transinis-
sions; infrequent and sometimes inconve-
nient times of picture broadcasting; and too
often svnchronization dithculties, due to the
fact that the broadcaster was not ovn the
saine power line as himself, thus preventing
the siniple expedient of using synchronous
motors.

Because his experiments and attempts at
improvement of picture transmission and
reception have involved so many factors be-
yond his control, his field of activity has
been limited to improving radio reception
and devising amplifiers and special com-
plicated synchronizing equipment in  con-
nection with television.

To overcome this sitnation, the writer re-
cently designed for the market a simple
transmitter which, while no new principles
of operation are invelved, permits amateurs
to investigate television (between two points
connected by wire) as transmitted by a
simple adaptation of a metion-picture pro-
Jector incorporating standard 35-mm. safety
film, and at a low initial cost and upkeep.
Fig. A is a view taken froin one side of the

transinitter; Fig. I3 shows its mechanism
on the other side; while the reeeiver is pie-
tured in Fig. C.

Before proceeding further, the television
investigator is reminded that the picture-
modulated encrgy output of the 1.C.A.
“Amateur's Television Projector” may be
used to modulate the carrvier of an amateur
{ransmitter, in the usual manner.
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Fig. A
Tront vicw of transmitter: A, reduction gear driven from rear end of motor shaft; B, reel housing;
C, cxciter lamp; D, circle-scanner; E, lens Cwithout mask); F, photoelectric cell; G, television-
frequency amplifier; I, phase reverscr.

Fig. C
The simplified design
of the receiver. In
later models, gears
replace the friction
drive shown. The

fone servis e
“mask’” the image.

r—

Fig. B

Transmitter, rear
view: A, reduction
5ULINé CORPORATION gear; B, reels; C,
W0 AMERICR exciter  lamp; D,
o i seanner; E, lens; F,
“PEC”: G, ampii
fier; H, “phascr.”

Special Disc Provided

The method of scanning employed at the
transmitter is worthy of special mention.
The 16-in. aluminum seanning dise has the
holes arranged in a circle for film-picture
projection; horizontal scanning, from left
to right, is thus accomplished, while the ver-
tical scanning is obtained by the continuous
motion of Me fikn in the projector.

The speed of the film downward through
the projector must therefore bear a definite
velation to the speed of the scanning disc.
Fach “frame” must be scamied from left to
right 48 times. Instead of having 18 holcs
in the dise and revolving it once for each
frame, we have a 2t-hole disc and revolve
it twice as fast. TFor a given size of pro-
Jjeeted pieture, this permits the use of a
mneh smaller dise than would be necessiary
if 48 holes were emploved. Silhouettes re-
produce wnch more easily than halftones.

(For “stills,” it is necessary to adopt
spiral scanning; and for this purpose spiral
scanning-holes are provided in another
dise.)

“P.E” Cell and Lamp

Light to actuate the “Insuline” potassium-
magnesium, gas-filled photoelectrie cell is
obtained from a 500-watt, special ribbon-
filament mazda stereopticon lamp. Its rays
are concentrated in a beam on the film by
a concave mirror, as indicated in Fig. 1.
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Rotation of the transmitting scanner is
obtained by mounting it directly on the
shaft of a 1/10-h.p. synelironous motor, ro-
tating at 1800 revolutions per minute. ‘The
film is driven by this motor, through heing
connected to it by an eight-to-one reduction
gear; thus moving the film at the rate of
15 frames per second.

An optieal focusing system is mounted
in the front of the reel housing; a condens-
ing lens focuses the scanned diverging rays,
coming through the scanner, into the photo-
electric cell.

This, a gas-filled cell, is operated at a
hias just below its “glaw point,” for maxi-
mum  sensitivity.  To  boost the energy
picked up by the “PP.E.” eell to a value
sufficiently ljigh to give pood contrust at the
neon lamp, a 4-stage resistance-capacity
coupled amplifier, including three type 40
tubes and a "12A (or "T1A). has been de-
signed; the schematic cireuit is given in
Fig. 2.

It is advisable to have the amplificr near
the transmitter, to prevent extrancous in-
terference from affeeting the *“‘clectricat pat-
tern™; but the output may he wired into
another room where reeeption is obtained by
placing there the receiving scanner and the
neon lawp.

Connections of Amplifier

The amplifier is shielded. There is also
a shielded “phase shitter,” the purpose of
which is to enable film positives (black on
white lhuekground) or negalives (white on
black background) to be “televised.”

The aluminum  “P.L.”  cell house 1s
grounded to the aluminuwm shield can of the
amplifier by the shielding around the leads
of the I>.L. ecell.

Reception of the pictures we have taken
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FILM NEGATWE
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The electrical cirenit of the home television projector and receiver described here; the phase-shifter
is conneeted as shown at the left (B) for wse with negative films; as at the right (A) with positives,
it is the vesistor and condenser shown in the grownded shicld (dotted iiies).

such care to produce is the next and most
interesting part of the prograni.

An 1800 r.p.n. synchronous motor, geared
to the scanning dise by a two-to-one redue-
ing worm gear (superseding the friction
drive shown in Fig. C) is the driving unit
for the reeeiver.

The same A.C. supply must be used for
both motors, in order to obtain the perfect
synchronization that is possible when syn-
chronous motors are used.

Just a few more words about the recciver;
a condensing lens, mounted in front of the
neon lamp, focuses the light on the li-in.
aluminum seanning dise with its two turns
of spiral scanning-holes, rotating at 900
r.pan. The usual mask is used to pass one
perfect picture to the observer. The use
of a two-turn spiral facilitates framing by
the simple process of raising or lowering the
mask, with its 134 in. by 74-in. opening, be-
tween the scamiing dise and the neon lamp.,

CONCAVE () FILM TRANSMITTING
rerLector | © 29T reEL SCANNER
Y
l
‘( I ]
@* 5 4
ExCITER’ -
LAMD (5
ot

REEL, PROJECTOR
LAMP AND LENS-
ASSEMBLY HOUSING.

MOTOR
(\00 RPM)

FIKED  PHOTO
MASK  ELECT. ADJUSTABLE

CELL BOX MASK \

I / NEON LENS) '

(1 :P LAMP ™S |
MOTOR @ 0 i

(1800 R.P.M)

GEAR

RECEIVING .~
SCANNER

Fig. 1

Arrangement of apparatus illustrated in Figs. A, B and U; projector ot left, veceiver at right.

i IIY should I bother with the code?

The radio telephone will eventually
be used exclusively in handling commnni-
cations by radio.” Such is the opinion often
expressed by persons interested in radio,
who feel that mastering the code is just a
wuste of time.

In theory, the telephone should be the
ideal method of ¢ommnmnication. It permits
one person to converse directly with an-
other, withont the double translation process
of the code message. And vet after eight
decades (or sinee Sammel F. B. Morse in-

* President, National Radio Institute.

Why (s Code Used?

By J. E. SMITH*

vented the telegraph or simple method of
making and bhreaking a eircnit as a means
ot flashing intelligenee) nothing has vet ap-
peared to replace the telegraph code. Dots,
daslies and spaces constitute the most ac-
curate means of flashing intelligence over
long distances.

In radio the telegraphi¢ form is preferred
in most instances, except for broadeasting.
The reason is simply explained! The radio
telephone is a far more intrieate necha-
nism, requiring many times as much power
and costing many times move for a given

Details of the Picture

Iet us refer back to our pieture. The
hest way to analyze it seeis to he from
left to right and from top ta botlomn as in
reading a book. ‘Fhen there arvises the ques-
tion of the nwnber of elements into which
we must divide the picture. Suppose we
divide our picture into 48 lines and cach
line into 18 parts, remembering that the lat-
ter 48 eclements are not distinctive dots but
are tied together as string producing a con-
tinvous line of varving shading—that will
give us 2301 clements.

Now, some people will say, “Why, vou
can’t have any kind of picture made up of
Just 48 lines—that wouldn’t be any good
at all.  You should have a picture about
10 inches high and as good in detail as
newspaper pictures—say 50 lines to the
inch.”  Well, that would he 500 lines in all.
I just wunt to say here that 48 lines is all
You will want to handle for a while.

Further, T believe that more good can
be accomplished in the long run by perfect-
ing instruinents, teclmique, and procedure
for a good +8-line picture, than by attempt-
ing pictures of greater detail. A good 18-
line picture is very satisfying and, I assure
vou, softiciently  ditticult of attaimment.
While excellent silhouctte reproduction from
film is now immediately available, half-tone
reproduction requires a bit more perfection
in details—such as suitable film.

With equipment such as that described
above, the amateur can truly investigate and
demonstrate television, Fxperimenting with
it will prove of great value in acquainting
him with inany fundamentals of optics, pro-
jection, mechanies, photo-cells, light sources;
and, lastly, it will give hiin a technique which
will heeome more and more valuable.

distance. Furthermore, the radio telephone
is highly susceptible to static and other in-
terference.  ‘I'he spoken message is rela-
tively inaccurate, becanse of faulty pronun-
ciation, strange words, nervousness and so
on. On the other hand, the radio-telegraph
transmitter is simple, compact, highly efii-
cient, and relatively inexpensive. The tele-
graph messages are precise and accurate.
Telegraphic signals cnt through atmospheric
disturbances with surprising ease. And
there are other features overwhelmingly in
(Continued on page 49)
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New Radio Devices for Shop and Home

In this department are reviewed commercial products of most recent interest. Manufacturers
are requested to suhmit descriptions of forthcoming developments.

HAMMARLUND “MODEL M” GANG
CONDENSER

TME has been the acid test for the

“battleship” type of gung condenser, pre-

sented some time ago by Hammarlund Mfg.

Fig. A
The two-gang ‘‘Model M” Hammarlund battic-
shiptype tuning condenser, designed for light-
ness and compactness.

Co., New York City. lmportant nnprove-
ments in this unit are indicatled in the new
“Model M” construetion here illustrated.

Light weight has been obtained by die-
casting the reinforced ribbed frame and -
in. shaft. The rigid rotor and stator sections
are also aluminum.

Other details are as follows; Rotor con-
nection is made through wiping contacts of
phosphor bronze; power factor is only 0.4;
hakelite insulation; individual or group
shielding ray be used; matching is obtain-
able up to plus or minus Y-mmf. at low ca-
pacity setting and LO punf. at the high;
made in two, three, and four-gang siyles;
maximum capacity, 370 nunf., and minimumn
I8 mmf.; equipped with equalizers having
maximttm of 25 mmf. and mininnun of 2
mmf. Approximate capuacity variation ob-
tainable is indieated in the accompanying
graph.

The designer of airplane and automotive
cquipment should find this econstruction to
have advantages in addition to those that
appeal to the designer of standard broad-
cast equipment.
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DIAL SETTING

THREE NEW TWO-VOLT TUBES
UN’l‘ll, recently, the three-volt ’99-type
tubc has been relied upon for operation
of portable receivers from dry cells, the
carlier 1.1-volt tubes having heen compara-

tively limited in acceptance. In Europe,
however, two-volt tubes have long been
standard (as well as four- and six-volt
types) for even storage-battery operation.

The RCA Radiotron Company has an-
nounced three new *“Radiotrons™ designed
for two-volt supplies; and having certain
features which evidence that they will find
special use in portables for airplane use
and other purposes where lightness and
sturdiness of equipient is essential. They
will interest automotive radio designers.

The three new tubes are:

(1Y A gencrnl-purpose tube, with a plate
current of 2 milliamperes. at the maximym
plate potential of 90 volts and a grid bias
of 4.5 volts, Its plate resistance is 12,500
oluns, amplification factor 8.8 and mutual
conductance 700 micromhos. The grid-plate
capacity is 6 mimf. (Tvpe UX-230).

Fig. B Fig. C

Left, a Type UX-231, the new two-velt poiver

Right, a UX-232, two-volt screen-grid
tube (the envelope removed to show

construction),

(2) A screen-grid tube with a plate cur-
rent of 1.5 milliamperes at a maxinnnn plate
voltage of 135, with a control-grid bias of
three volts (negative) which permits a
larger swing. 'I'he plate resistance is 800000
ohims, amplification 140, and mutual condue-
tance 550 micromhos. The grid-plate ca-
pacity is only one-fiftieth of & miecreomicro-
farad, maxinmm. (1'vpe UX-232))

(3) A power output tube, with a plate
current of 8 milliamperes at a maxiibum
plate voitage of 135, with a 225-volt bias
on the grid. This tube has a plate resist-
ance of +000 ohms, amplification factor
of 3.5, and a mutual conductance of 875
mieromhos. It is rated at 170 niilliwatts un-
distorted output. An ontput unit is not
indispensable for connection to the repro-
ducer. (Tyvpe UX-231.)

tube.

All these tubes fit UX sockets. 'The first
two draw 60 milliinperes of filament cur-
rent at a voltage across the terminals of
2.0—a value which should be strictly main-
tained. 'The power output tube takes a fila-
ment current of 150 milliaiperes.

It is reeommended that the general-pur-
pose tube, though designed especially te
avoid microphonic qualities, should have a
cushioned socket. For its use as a detector,
a plate voltage of 45 is recommended.

A warning is given against obtaining
sereen-grid voltage for the screen-grid tube
by the use of u high resistor in series with
a high-voltage tap; because of the variation
in the eurrent drawn by this element in ditf-
ferent tubes. Complete isolation of various
circuits must be accomplished, as with other
four-clement tubes on the market. Trans-
foriner rather than impedance coupling for
R.F. stuges using this tube is advised.

AUTOMATIC LINE VOLTAGE
REGULATOR CLAROSTAT
H1S is the rather long but explanatory
nmame for a new product of Clarostat
Mig. Co., Brooklyn, N. Y, As shown hy the
illustration (Fig. D), the device is to be
connected betwen the screw-plng (or walt
plate) and the prong-plug halves of the
regular linc-conneetion plug on A.C. sets.
The resistance of the unit (Model A, for
sets rated below 100 watts; Model B, above
100 watts) varies to compensate fluctuations
of the line voltage, and is said to follow these
voltage changes as rapidly as the needle of
a dead-beat meter. With varying line vol-
tnges, the voltage applied to a 100-watt set
through a “Type A” unit will nat plot a
straight line but will be, approximately, as
follows:
Without unit 105 110 115 120 130
With wnit ... 100 104 108 110 118
Over-all dimensions: 2% x 13 in. diam-
eter; bakelite end plates; perforated metal
shell to provide ventilation. The special re-
sistor is a wire winding {the inductance of
whieh acts as a choke coil to high-frequency
disturbances) on a mica form.

Fig. D
A ucw Clarostat device to plug betiveen ‘the
housc socket and the rcceiver, for suppressing
line-voltage fiuctuations in the power supply.
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HE new short-wave receiver illustrated

here has been especially designed for
use where eeonomy of space and weight
are prime factors—as, for instance, in air-
craft, smalt yaehts, police and other cars
and  portable amateur receiver stations,
Comiplete with tuhes, coils and battery cable,
it weighs just 74, pounds; the aluminum
case i§ 5 x 6 x ¥ inches, and carries in a
sl socket-panel on tep the plug-in tun-
ing coil in actual use.

The circuit presents a novelly in its space-
charge screen-grid detector; the aperiodie
screen-grid R.17, stage and the transformer-
coupled audio amplifier are familiar. ‘The
udvantages sought in the design are com-
pactness and simplicity of operation.

The tuning range obtained with four
plug-in coils is from 14 to 195 meters—the
entire band of effeetive short-wave comn-
nnication. A longer coil, however, has
been tested out on the long-wave band,
around 1000 meters, used also in official
aireraft work.  ‘The circuit as shown is
adopted cither to a storage “A” battery,
with 01A and "12A tubes in the andio am-
plifier; or to very economical operation
from dry cells. using the new De Forest
422A and 499 tubes. In the latter case, the
grid Dbiasing resistors of the screen-grid
tubes are shorted out, leing unnecessary
with but 90 volts on the plate; these tubes,
also, draw but 60 milliamperes filament cur-
rent. ‘T'he connections shown at the lower
left in the diagram provide eption in filiiment

[

A Portable Short-Wave Set of
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By CLIFFORD B. HIMOE*

supply from dry cells or storage battery.

The ingenious placement of parts, utiliz-
ing a subpanel 3;-inch below the top of the
case to wount the tubes in an inverted po-
sition, reduces the length of high-frequeney
leads to a minimum and inereases stability
on the low waves.

The larger tuning condenser Cl (.0001-

Fig. B

The top, not the bot-
tom, of the sub
panel of tus ingeni-
ously-designed  port-
ablc short-wave sct.
By mounting the
tubes in an inverted
tosition  from this
panel, the connce-
tions are wmade very
short, und cverything
ts placed very com-
pactiv.  The tuning
coil plugs in on top,
tn the standard
mounting prominent
in the center of the
sub-panel. The whole
thing=—except for the
tuning cotl, goes in-
to a space 5x6x9
inches.

Fig. A

A view of the in-
side of the sct, look-
ing “up’” The tube
sockets are on the
wnder side of the
sub-panc!; the audio
transformers on the
two  sides  of  the
shicld. C1 is a large
midget, set roughly
to choose a band; its
shunt, C2. zoith its
vernier dial, permits
fine tuning. There
are 1o binding posts,
cabic lcads being sol-
dered direct to their
terminals;  but  op-
tional connections for
diffcrent  f il a -
ment  voltages  are
available, as shown
in Fig. 1. on the
opposite  page. The
parts illustrated may
be identified by com-
parison  cwith  that
diagram.

* Communications Engineer, De Forest Radio Co.

New Desigh

mi.) is operated cdirectly by a knob and
serves as a band selector; the vernier-con-
trolled C2 (50-tnumt.) then is used for fine
tuning, Regeneration is controlled by the

500,000-0hm variable high resistor (Claro-
stat) connected in series between the “B+4
457 tap and the fixed-tickler winding 1.2
of the plug-in coil.

The 50,000-ohm resistor,

IR5, across the secondary of the first A.F.
transforimer T1 prevents “fringe howl.”

The 5000-olan resistor R1 in the antenna
circuit provides aperiodic eoupling to any
antenna without affeeting the calibration of
the tuning circuit. A thirty-foot length of
wire has been usec in laboratory tests, lint
other aerials will work equally well,

The interior views show how ingeniously
space is utilized. The aundio transformers,
T1 and T2, are mounted oppaosite each other
on the end plates of the case; the resistors
and by-pass eondensers on the rvear. The
front panel carries the two General Radio
midget tuning condensers and the regenera-
tion control R6. The bhattery-cable lcads
are soldereet to their proper positions in the
circuit, eliminating terminal posts,

The Hammarhind-type plug-in coils are
wound with No. 18 wire for the secondaries
{1.1) and No. 28 for the ticklers (L2} ex-
cept in the 93-195 meter coil, which has a
No. 28 secondary. The windings on the tweo
shortest-wave coils are separated 1j-inch;
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those on the other two, Y;-inch. The nun-
hers of turns are as follows, two inches in
diameter.

Spucing
Meters L1 12 (inch)
1425 3 3 1/6
23-49 7 B 1/11
15-95 18 4 1/11
93-195 20 6 Tight

A 1000-mieter coil has heen made up, ex-
perimentally, having about six inches (100
turns) of No. 28 wirve on a two-inch form,
and a .001-mf. fixed condenser in shunt;
with a tickler of cight turns. The tuning
range, with the small condensers, is not
great, however,

Fig. 1
The schematie circuit of the De Forest short-
wave portable receiver, observe the space-charae
connection of the regencrative detector V2.
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Sereading Short-wave Stations on the Dial

NE of the problems carly encoun-

tered hy the short-wave fan is that

of the apparent narrowness of the

channel oceupied by each station—

unless it is very close by——which gives the

effect of very sharp tuning. 1f the plug-in

coil which we seleet has been designed to

cover a band from 17 to 30 meters with the

tuning condenser employed, there are some

763 ten-kilocvele channels between 0 and 100

on our tuning dial: and we may slide com-

pletely over a station, unsuspectingly, with-

out moving from one division to another on
the scale.

Several means have been proposed to

make more aceurate tuning possible. One

very ingenious device,

the

“Automatic

Tuner,” was described in the May issue of

Ranvro-Crarr:

slow-motion

dials have been

made with redueing gears such that ten or
nore complete revolutions of the knob may
be required to mesh the condenser plates
completely.  The simple method indicated
here was well known to amateurs many
vears ago but it has not been suggested
lately for the benefit of the new short-wave
broadeast fans.  Its purpoese is to reduce
the width of the band covered by a single
coil, and thereby produce an apparent
spreading-out of the stations upon the dial.

The short-wave broadeast bands occupy
a comparatively narrow  portion of the
cnormous frequencey range between 12 and
100 meters. For that reason, the experi-
menter may be interested in the possibility

Lt =
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The series condensers C4 and C5. when thromn

into circuit, cut down the capacity of C1 and

C2; and therefore spread out station settings
on the diol,

of coils, each designed to cover one of
these bands with especially wide station sep-
aration, and wilh less regard o the code
transimissions on either side of it. The
method deseribed below presents an oppor-
tunity to do so.

The number of eapacities unintentionally
introduced into a simple circuit is indieated
in Fig. 1; in contrast to the components ce-

e
DET.

The nmiumerous unintentional capacitics found in

a civeuit are showen here; o short waves their

effect is greater than at lower frequencies. and
the tuning condenser less dominant.

signed for the speeific purpose, the phantom
capacities are shown in dotted lines. At
high frequencies, each of these presents very
little impedance to the flow of alternating
current, and thereby lends to hy-pass and
wealken the effect of the coils and resistors.
At a wavelength below that of its natural
resonint frequeney, a coil becomes a con-
denser rather than an induetance.  All con-
struetors understand the importance of hav-
ing low distributed capacity in a coil; for-
tunately, short-wave coils require few turns,
which may be well-spiced. It is also appre-
ciated that in wiring a set we should avoid
pavallel leads, wherever we can. Yet, no
matter how carefully a receiver is built, it
has invisible capacitics which assume great
importance when the tuning condenser is
approaching its minimum setting; and the
corlenser’s mininmm is appreciably  high,
in short-wave operation. To a certain ex-
tent, these faets cause the effect of the con-
denser’s variation upon the wavelength to
be less marked at the lower end of the scale;

and the crowding of low-wave slations is
mucti less than it would be with true “no-
loss"™ apparatus,

Series-Cuapacity Connections

However, if we place a fixed condenser of
suitable eapacity (C4, in Fig. 2) in series
with our tuning condenser Cl, we shall find
that the capacity range of the latter is very
much limited, in accordance with the funda-
mental law of condenser combinations; that
the combined capacity of two condensers in
serivs is less than that of cither alone, The
result is that we have chopped off the upper
wavelengths which we formerly reached with
the smme coil, and spread the middle wave-
lengths all over the upper part of our tuning
scale.  The stations, therefore, have been
more widely spaced on the dial.

We may, if we like, spread also the
capacity variation of our regeneration con-
denser, which is a delicate adjustuient, and
has considerable effect on our tuning. The
condenser C5 may be put in series with C2;
provided the maxinnun eapacity thus ob-
tained is sufficient to produce regeneration
over our entire waveband. As we have cut
down on the tuning range at the upper end,
it may well do so.

(Continuved on page 49)

Fi16.4

Fi15.3

At the left, a sugacsted circuit using a specially-
tuned plug-in inductance to cover a narrow
short-teave broadeast waveband; at right, ap-
prearance of a coil with its adjusted condenser,
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Short-Wave Stations of

vision.
35,000—W2XCU, Ambere. N, J.

24,000—w6AQ, Syn Mateo, Callf,

(Beveral experlmental stations are authorized
to operate on non-exclusive waves of u geries,
both above Llhis and down to 4 meters.)
23,000—w2X AW, Bchenectady, N. Y,
21,460—~W2XAL, New York.

21,320—D1V. Nauen, Germany.

20,680—LSH, Monte Grande, Argentina, after 10:30

p. . Telephony with Europe.
—FMB, Tamuluve, Madugascar.
—PMB, Bandeeng, Java.

20,300—w9XF, Chicago, IIl. (WENR).

20,140—DGwW,. Nauven, Germany, 2 to 9 p.m.

Teéephony to l3ueuos Alres.

19,950—L8G, Monte Grande, Argentina. From
am to 1 p.m. Telephony to Parls and

Nauen  (1lerlin).
~—0IH, Nauen, Germany.

19,906—....Nonte Grande, x\‘rgcnllna. 8-10 a.m.

19.850—WMIJ, Deal, N.

—SPU, Riv de Janeim. Lrazil.
19,830—FTD, 8t. Asslse, Krance.
19,460—FZU, Tamatave, Madagascar.
10,400—FRO, FRE, St. Asslse, France.
19,350—. ... Nancy, Francd, 4 to 5 p.m.

—-VK2ME Sydney, Australla.

19,300—F TM. =t. Asslse, France. 10 a.m. to noon.

19,220—WNC, Deal,

N. L.
18,920—X DA, Mexico City, Mex. 12:30 to 2:30 p.m.

18,820—PLE, HRandoeng, Juva.  ltrosdeasts

8:40 to 10:10 a.m. Telebhony with Koot-

wiik (Amsterdam).

18,620—GBJ, Bodmin, England. Telephouy
Montreal.

18,610—GBU, ltugby. England.

18,400—PCK, lxoomilk. Holland. Dally from 1}
to 6:30
18,330—-WND, De.nl Beach, N. J. Transatlantic

telephony.
18,310—6GBS, Rugby. England.  Telephony
New

York. General Postoffice, London.

—F28, Satgon, Indv-China, 1 to 3
avs,
18,240—FT0, FTE, Ste. Assize, France.

18,170—CGA, Drummendville, Quebec, Canada.
'(r::lcplmny to England. Canadlan Marconl

18,130--GBW, Rugby, Englund.
18,120—GBK, Rugby, England.
18,050—K QJ, Bolinas, Callf.
17,950-—F ZU, Tumatave, Madagasear.

17,850—PLF, Randoeng, Java (“Radio Malabar'’).

Waorks with Holland.

17.830--PCV, Kootwljk, Holland. 3 to ¢ s.m.
17,770—PHI, Huizen, Holland. Beam statlon

Ly

Dutch colonies.  Droadeasts Mon.,
Thurs., Frl., sal,, 3:40-10:40 a.m.
Phillps Radio. Amsterdaw

17,750—HS1P), Bangkok, Siam. 7-9:30 a.m.,

p.w. Sunda¥s.
17,440--AGC, Naueu, Germany.

17,300--W2X K, Schenectady, N. Y. Tues., Thurs,
Sat. 12 0 & b.m. General Electric Co.

—W2XCU, Ampere, N. J

-—~WIXL, Ancka, Minn, 'and other expeérl-

mental statlons.
16,660—G2GN, =.8. 'OI)mI)l&
—G . 8.8, ""Majestic."
16,300—PCL, Kootwljk, Bnlland. Waorka

Randoeng from 7 a.m. Netherland State

Telegraphs.
—WLO, Lawrence. N. J.
16,150—GBX, Rugby, England
15,990—, . atgon, !ndo-Chlna.
15.850- PLUG. Bandoens, Java.  Afternoons.
15%75—F8BZ. [Prench nhone to G2GN.

15, 310—W2XAD, Schenectady. N. Y. Iroadcasts
Sun. 2:30 to 5:40 p.m.. Tues., Thurs. snd
Sat. noon to 5 p.m., Frl. 2 to 3 pm.;
besides relaying \\G‘n's evening bNgr.ll‘\(l‘ on

Mon, Wed., Fri. and Sat. evenings
eral Elcetrie Comipany.

15,300—-0XY, Lynghy. Denmzrk, Experimental.

15,280—W2X€, Jamaiea, D

15,250—W2XAL, New ‘ork N. Y.

15,220—w8XF (KDKA) littsburgn, Pa
Thu.. Sat., Sun., 8 wm. !0 noon.

15, OOO—CMGXJ. Central Tuinueu, Cuba.

SJ, Monte Grande, Argentlna.
14, BQU—TFZSH. Iceland.
14,420—VPD, Suva, Fiji Islands.

14.340——GQNM. Calcrlmm. England. Sundays 5-6

2:30-2 b

e
20.97-21.26 l-i 300-14 100—A mateur Telephony.

13,890—. .. .Mombasa, Fast Africa.
13.500—. .. ..Vienna, Austrla.

13,400—WND, Deal Beach, N. J. Transatlantie

tetenphony.

13.050—w2XAA, Houlton, Me. Transatlantic

telenhony.

12,850—W2X0, Schenectady, N. Y. Antipodal
program 9 p.m. Mon. to 3 am. Tues.;
noon to 5 p.m. on Tues.. Thurs. and Sat.

General Elecirie Co.

—WBXN, Oakland Czlif. Relays KGO from
& p.ta, Mon., Thu., Sat., to 2:45 ]

Tues., 3 am. Frl.. 4 a.m. Sunday.
c-rnl Eleetric Co.
w2Xx Ampere. N,

3.
—wnXL Anoka. Minh., and otlier experl-

mental telay hmadcns(e

O—GZGN. "Olymple.” GZIV ““Majestle.””

12,5
122 0—GBU, Rugby, England.
12,250—FTN. Ste. assise  (Paris) France.

Ruenos Alres, Indo-Clhina and Java.

am. to 1 pm.. and other hours.
—KIXR, Manila, P. 1.
—GBX, NMugby, England.
12,180—Airplans.

12,150—6GBS. Rugby, England. Transatlantle phone

to Deal, N. J. (New York),
FQE. Ste. Assize. France.

—FQo.
12,045—NAA, Arlington, Va. Time slgnals, B:55-

9 2.m., 9:55-10 p.m

Ail Schedules Eastern Standard i
Time: Add 5 Hours for Greenwich

Chelmsford, Enkland Exnerimental.

Mean Time. l

Kllo-

Meters cycles

12,000—FZG, Saigon, Indo-China. Time Sliuals,
2 2:00 p.n.
.Oporto, 1’ortugal.
11 94.:— KKQ, Isolinas, Calif.
11,940—. .. .Zeesen, Germany. Tests of new Super-
po“‘er broadcasters.
11,840—W2XE, Jamaicy, New York (WARC).
11,880—WBXK (KDKA)  Pittsburgh, Pa, Tues.,
Thu., Sat., Sun., hoon to 5 p.m., und Sat,
plght  Arctic programs.  Telesision  Mon.
and Fri. 2:30 pow., 60 lines, 1200 r.pam
—WIXF, Chicago (WLZ\IU
—W2XAL, New York (WENY).
11,820—KIXR, Maniln, 1 L, T-11 am.
11L.810—13R0, ltmne, Italy (Tests)
ll,sﬂu—UORZ. \lenm Austria. “lues., 9-11 a.n.;
Wed., 3-7 .3 Thurs., 5-7 &.m.
11, uO—GSSW Cllcimnfor(l England. 6:30-7:30 a.m.
nd 1-6 p.n. exeept Naturdays and sumlun
11, GDO—CJRX Winnlpex, Canada.  5:30 m. on
till 8330,  Mon., \Wed., Fri, 10: JU Tu.;
11:00 Thu.; mildnlght Sat. Sundays 11 -30
am to 1 pom 10-11 Do,
11,670—K 10, Kzhuhu, Hawall.
i1.660—IBDK, E.8. “Eiettra,'” Marceni's yuacht.
11,530—CGA, Drummondville, Canada.
11,49%—GBK, Rugby, England.
1L440—KIXR, Manile, P. 1. 11:15-12:15 p. m.,
2-4 am.. 5-10 a..
11,230—WSBN, 85, “Levlathan” and A T, &
‘T, telentione connection.
11,100—EATH, Vienna, Austrla. Mon. snd Thurs.,
5:30 to 7 p.n.
10.800—PLN. Bandoeng. Java.
—GBX. Rugby, England
10,760—PLR, Bandoeng, Java. Works with Hol-
land and KFrunce weekdays from 7 a.m.;
sometimes after 8:30,
10,710~VAS, Glace Bay, N. 8, Canada 5 am,
to 2 p.m. Canudlan Marconi Co.

{(NOTE: This list is compiled from many sources,
all of which are not in agreement. and which show
greater or less discrepancies; in view of the fact that
maost sthedules and many wavelenaths are stiil in an
experimental stage; that daylight time introduces con-
fusion and that wavelengths are calculated differently
in many schedules. In additioh to this. one exmeri~
mental station may operate on any of several wave-
lengths which are assigned to a group of stations In
common. We shall be alad to receive later and more
aceurate Information from broadcasters and other tranas-
mitting grdanizations, and from listeners who have
authentic information as to calls, exact wavelengths and
schedutes. We cannot undertake to answer readers who
nquire as to the identity of unknown stations heard,
as that is a matter of guesswork; in add
the harmonies of many local long-wave stations can be
hegrd in a short-wave receiver.—EDITOR.)

on to this,

10,510 HDRL. Lenlngrad, U.S.8.R. {Russla)
—Y K2 Sydney, Australla.
10410—VK2ME‘ Syiney, Australla, Irregular. On
Wed. after 6 a.m. Amalgamated Wireless
of Australla, I’enngnt Hills, N. 8. W.
—KES, Bolinas, Caiif.

10,340—....1'arls, FKrance. 1:30-3 pm. daily: 9

a.n. Sundays,
10.390—GBX, Rugby. England.

10,160- —:?%PJ. Iiangkok, Stam. Sun., Tues., Fri,
10,000—CM2LA, Havang, Cuba.

BS{O—GBU. Rugby. England.
9930—W2XU Loug 1slund Cily, New Yozk.
.Tosen, Poland,
.BD-—GBW ltugby, England.
9,¢50—4 Agen, France. Tues. and Frl., 3 to
5 pom.
9,700—NRH, Heredia. Costa Rica. 10:00 to 11:00
!D m Amando Cespedes Marln, Apartado 40.
XAZ. springfield, Mass. Relays WBZ.
9640—~7L0. Nairobl, Ken¥ya, Afrlca. 11:086 am.
to 2 nnl Relays G58W,. Chelmsford, fre-
quently from 2 to 3 p.m.
—....Monte Grande. ..\rxent(na, works Nauen
Irregularly after 10::30 p.m
9.600—LGN, Bergen, Norway.
9.590—PCJ, Hilversum (Hndl\nron) Holland. Thu
-3 p.m.. 6-16 p.m., Friday 1-3 p
pm. to | am. Saturday. N. V. I‘hliln:

Railio.
9,580—VK2FC. Bydney, Australia. Irreuuhrly
afrer 4 am. N 8 W. Broadeasting
—wW3XAU. Byherry, IPa.. relays WCAU Ialls
VPO, Suva, Fijl Islands.
9 570—wIXAZ, Springfield, Mass. (WRBZ).
9,550—. .. .Konlgswusterhausen, Germapy. 10 to
11 gonr. 11:30 am, to 2:30 pm.. and 3 to
7:30 or 8:30 p.m. itelays lerlin.
9,530—w2XAF, Schenectady. New York. Mon.,
Tues., Thurs. and Sat. nights, relays WGY
from 6 n.m. General Electrie Co.
-——W9X A, Denver. colorndn Relays KOA.
_Helsingfors, Flnlanid
9400—VK3L0. Melbourne, Australla, {rregular.
Broadcasting Co. of Australla,
-0 'iRL. Conenhagen. Denmark.  Around

9!‘)0~0XY. "Lynghy, Denmark. Noon to 3 pm,
9. 4%0—. Paris, France, 4 p.m. weekdays.
9.430—XDA, Mexico City, Mex.
- . *ogen, l'ulnnd. Tues. 1:45-4:45 p.m.;
Thu. 1 :30-8 P
9,375—EH90C, Berna. " Switzerland. 3-5:30 p.m.
—0Z7M K. Oonen'hnzen, Denmark. Irregular-

aftel
9,35 0——CM2MK. Ilnnna, Cuba.
9.330—CGA, Drummondsille, Canada.

July, 1930

the World

Kilo-
cyeles
9,25—GBK, Rugby, England.
9.930—FL, [arls. France (Elffel Tower) Tine
slgnals 4:56 am. and 1 ab p.m.
—VK2BL. Sydney, Australi
9,200—GBS, Rugby, Lm:lnnd l‘ransallanllc phone.
.01y—GBS, Rugby, Engla
‘812—NPO, Cavite (‘\l.mlln) Phitipnine Isiands.
Thne signals 9:55-10 p.m.
L690—W2XAC, Sclhenectady. New York,
,650—w2XCU, Ampere, 13 —W3IXL, Chicago.
—W3XE, mhhnam, )l\l. 12:15-1:15 p.w.,
10:15-11:15 p.n
—WEXAG, Daylon. Ohio.
—WGEXN, Odklund
8,630—w00, Deal, N. J.
B.onl)——HKCJ Manizales, Colombia. 3
-RA97, Khabarovsk, Biberia. 5-7230 a.m.
ﬂabO—GZGN. BEA I)mplc
—G21V, 88, “Majestic.”
8 HO—-GZAA. shore-to-ship phone.
8,450-WSBN, SS. "Leviathan.”
8.330--3KAA, Leningrad, ltussia. 2-¢ a.m., Mon.,
hurs., Fri.
Tombasa, East Afrlca.
smu—: TH, Vienna, Austrla, Mon. and Thurs.
5:30 lo 7 p.an.
—HS4P, Bangkok, Siam. _Tues. and Fri.
8-11 a.m., 2-4 p.n. Tuesdays.
8,030—NAA, Arllngton, Va, Time slgnals 8:55-9
am., 9:55-10 p.m.
8,015—Airplanes.
7,930—DO0A, Docberltz. Germany. I to 3 p.m.
Relehpostzentralamt, erlin.
1.890—VPD, Suva, I'lil Islands.
7°830—PCV, Kootwljk, Halland. after 9 a.m.
1,770—FTF, Sie. Assize, France.
— CK. Koo!wijk. "l)ll.ll‘lll. 9 a.m. t0o 7 p.m.
7,550, ...88. “Bremen.’
.660—FTL Bte. Assize.
7.500—TFZSH,. iteykiavik, Tceland.
—EK4222, Danzlg (Free State).
.,mowvn. Lyons, Fumce Daily except Sun..

.

l-.l)ersw.llde. Germany. Mo., Thu. 1-

.

arle. France (‘'Radio Vitus") Tests.

foscow, USSR, 7-7:45 a.m.

Doeberitz, Germany.

72"0—HBQD. Zurich, B\\ilzn-rl.md 1st and 3rd
Sundays at 7

1,190 VKGAG. Perth, \\‘eﬂt Auslmlia. Between
5:30 and 10 a.m.

7,120—0Z7RL, Copentiagen, Denmark. Irregular,
Around 7 b.m.

7.000—F8KR, Constaniin, Algerla.

6,980—EAR 110, Madrid, Spain. Tues. and Sat..
5:30 to 7 pm., Fri. 7 to & p.m.

—CTIAA, Santos, Portugai, ¥Friday. 4-3 p.m.
6.000—1MA, Rome, Ftaly, Sun., noon to 2:30 p.m.
8,825—F8MG, Casablanca, Moroceo. Sun., Tues.,

Wed., Sat.
—D4AFF, Coethen. Gennany, Sunduys 1-8
a.m ; Tuesdays, Fridays, noun-2 p.a.;

Thursdays 4-4 pom
8"0——)(0 .xl San Lazare, Mexico, 3 a.m. and

as.m—vnv, "Georgetown, Uritlsh Quiana, Wed.
and Sun., 7:15 to 10:15
6,600—. . Jter]in. Gernany.
6.635-—WSBN. S8, Leriathan.”
6,515—w00, Deal. X. J.
6,425—W2XCU, Ampere, N. J.;—W9XL, Anoka,
Minn. and others.
6,380--CT3AG, Funchal, Madelra Island. Sat.
after 10 p.m.
—~VAS. Glace Itay, Canada. Tests,
6.335—WI0X2Z, Airplane Television.
VESAP, Prummonaviile, Canada.
6.215—FRT, Fort de France. Martinlque.
. 205— L(lN Buenos Alres, Argentlna.
6.200—HKC, Logota, Columbla
8.155—WIXAL, Chicago, 111 (WMAC) and Air-

planes.
6,140— KIXR Manila, P, I 3-4:30, 5-9 or 10
2.3 a.m. Sundave.
GHD—KDKA Esat Dittsbwig, Pa. Tu., Thu.,
Sat., Sun., 5 p.m. to midnlght,
6,120—. .. .Motala, Sweden, ~Rundradio.”” 6:30-7
a.m.. 11-4:30 p.m. Holidays, 5 am.-5 b.m.
—ARI, Hongkong, China
6,120—wW2XE, New York City. Relays WABC.
Atlantic Rroadcasting Co.
—FL, FElirel Tower, Parls, 5:30-5:45 a.m.,
5:45-12:30, 4:15-4:45 b
6.100—W3xL, Bound Broak, N. I, (WJZ, New
rk). 12 mldnlght on.
‘-HRB Teguelgaipa, Honduras.  9:15 p.am.-
mltln;gh!. Mon., Wed., Fridays.
£,090—, . ..("openharen. Denm.ark
6080—W2XCX Newark, N. Relays WOR.
—w9XAA, Chicago, 11L l\ CFIL).
6,070—UOR2, Vienna, Austrla. 5-7 am., 37
p.m. Tues. and Sat., 8-10 a.m. Thu.
SM.:—SAJ. \Iomla, SBweden, 6:30-7 am., 11 an. -

SOGO—WBXAL. Cim:lnmll Ohlo. Belays WLW,
—wIXU, Counell Blutts, Zowa. Relays KOIL.
—W3XAU, Byberry, Pa.. relays WCAU.

HKC. RoRota. Cﬂlombl.i 9:15-11:30 p.m.,
ex. Sun. and ;

6.010—WIXAD, Chica;zo. TIL (WMAQ).

6,020—W9XF, Chicago, IlL
—W2XAL, New York.

—W2XBR. New York. N. Y. (WBNY),

6.000—ZL3ZC, Christehurch. New Zealand. 11

p.m,-midnight.

—EAR25, Barcelona, Spaln. Sat. 3 to 4 p.m.

—RFN, Moscow, Rusgla. Tues.,, Thurs., Sat.
8 to & am,

—EIffel Tower, Paris, France Testing ¢:3¢
to 6:45 am., 1:15 to 1:30. 5:15 to 5:45
p.mi., around this wave.

EBOO—HK‘I. Rarranquilla, Celombia, 8:30 to

exc. Sun.

5770— FL lihrnederf Germany,

2.72-54. -M 5,690-5.510—Aircraft.

3,550—w2XBH. Brosklyn, N. Y. (WCGU).
wgX ), Columbus, Ohlo.
LlOO—WZXBH Brooklyn, New York City (WBBC,
WCGH).

(Continued on page 58)
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Modern Sound Projection

Keeping extraneous noise out of sound-on-film, with tips on
trouble shooting and patching sound film

IIE results obtained by a projec-

tionist, who has sufficient inteyest in

his job to do more than act as a

mere machine attendant, will not only
show noticeably in the hox office but ulti-
mately in his emplover's satisfaction and
finally in the pay envelope itself. A pro-
jectionist will always do well to study his
particular equipment; and master all its lit-
tle tricks and problems before he has to
meet them, rather than be bewildered when
the emergency faces him.  One of the things
a projectionist can do, to keep his sound of
the highest quality possible, is to remove,
and Leep removed, ull extraneous noise from
his reproducing equipment.

Eiectrical Connections

Corrosion is one of the cormmon perpe-
trators of unwanted sound. Soldered joints
which have not been wiped clean of flux will
become ecorreded. and covered by a flaky
insulating substanee. (It might be said here
that, though flux is permissible for solder-
ing many of the conncctions incidental to
sound projectors, it should never bhe used
in the construction or repair of any ampli-
fier cireuit. This in itself will constitute a
smiree of noise, no matter how carefully the
joint is cleaned.) Corrosion will occur also
on socket prongs, filament switches, fuse
hlocks, jacks, sliding contacts, such as rheo-
stats. This may be removed by using a cloth
moistened with a light oil; the oil heing re-
moved with another eloth and aleohol.

l.oose connections also prove unwanted
guests.  ‘Tube-socket prongs may not be
making positive contact; and vibration will
cause a sputtering noise or, perhaps. the
sound will die away altogether or ecome on
intermittently. Cleaning these eontaets and
carefully bending the socket prongs to their
norinal positions will eliminate this trouble.

Fuses loose in their blocks, contacts lvose
on switches, gain controls, fader rheostats,
cte, may also cause trouble; and the little
time required to clean and adjust them
will never be missed.

Storage batteries that do not receive the
proper attention will produce a varietv of
unwelcome noise. Keep vour batterics seru-
pulously clean and constantly charged; and
maintain the liguid at the proper level by
regular replacement of distilled water. Keep
hattery eonnections tight. Tt is a good plan
to smear a small amount of vaseline over
storage-battery contacts. “B” and “C” bat-
teries will canse a peculiar fryving noise when
they start to deteriorate; and even a new,
but defeetive, battery may act in the same
manner. Replacement is usually necessary.

The Tubes and “PEC”

Somme method of testing tubes should be
adopted, to sce that they are functioning in
the proper manner at their normal voltages.
Occasionally we run across a “microphonic”

By E. C. BRINKMEYER

tube, whieh usnally produees w howling or
ringing noise, when Subjected to physical
movenent such as vibration or tapping on
the glass of the tube. Sometines, however,
there is no external source of vibration dis-
cernable, and the tube produces the noise
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Fig. 1
The most satisfactory way of patching sound
#im to avoid introducing noise is shown above.
Directions and dimensions are given in the text.

apparently on its own. Soyietimes you may
he relieved of the trouble by switching the
tube to another position. In the Western
Electrie equipment, a microphonie “W. E.
239-A” tube, which cannot be used in the
photocleetric cell amplifier, may be success-
fully used in the “41-A” anmplifier.

The photoelectric ccll, sometimes referred
to as the “PEC,” is the “eye” of the sound-
on-filmm reproduction. It -is necessary, of
course, to have the PIKC enclosed in a light-
proof housing containing a window; so that
the cell may collect the light variations made
by the sound record on the film without
interference from any other source what-
soever. If there are any holes in the hous-
ing, or if light is entering throngh the door
glass of the sound-head, find some means
to prevent the light from passing these parts.

The new Western Electric universal-base
equipment is provided with a separate PLC
housing (instead of the PILC being installed
inside the amplifier housing, as was the
practice hefore). ‘The new PEC compart-
ment contains a positive binding-post con-
nection with a set-screw; a small round
hole is left in the housing, so that a screw-
driver may be inserted to tighten or loosen
this set-serew. If there is any chance that
any light is entering here, it would he a
wise plan to insert a cork in this hole or
provide other suitable means of preventing
light from entering the eompartinent.

Misceilaneous Troubles

If you have an A.C. hum in vour set and
vou have traced out evervthing else, sec if
some light from your bhooth lamps is not
finding its way into the PEC.

The sound track must be perfeetly in line
with the optical train of vour sound system,
to prevent extraneous noise coming fromn
frame lines or sprocket holes,

In some localities the voltage supply to
the theatre varies and, at times, there is an
excess of voltage which will affect the equip-
went, cansing tubes (especially the A.C.
heater type) to hecome noisy and causing a
strain in general and perhaps breakdown.
If you have no means of controlling such
circummstances, your only alternuative is to
keep spave tubes and critical parts handy
in case of trouble.

Grid leaks and fixed resistors arc some-
times noisy. Replace defective units.

All wiring in sound reproducers should
be so run that it will be impossible for cur-
rent to be transferred by induction hetween
wires running near or parallel io one an-
olher.

Patching Film

Last, but not least, of all are the patches,
in sound on tilm. A patch an a sound filn
will introduce extraneons noise into the
reproduced sound, unless the pateh has been
treated in some manner that will obseure
it.  'The greatest of care should be exer-
cised in the making of a *“Movietone” splice.
Cement smears, fingerprints, dirt spots, mu-
tilated emulsion, poor alignment, provide ef-
fective sources of objectionable noise.

It is possible to elitminate splice noises by
applying some opaque coating over the
splice, in such a manner that it shuts off,
and turns back on, gradually, the light en-
tering the PEC. This requires, however,
extreme care and patience as well as tine;
as it is nsual to “‘paint out™ with an opaqgue
lacquer ov india ink. This method worked

(Continued on page 51)

Fig. A
The Western Electric universal-base equipment
m.t‘lrtiom'd.‘ 1, “PEC” louse; 2, sound-film feed
Cimproved type); 3, lamp louse, with meter;
4, amplifier for “PEC” pick-up.

(Plioto Courtesy Bell Telephone Iaboratories)
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for Motor-Car Use

The circuit and layout of a sensitive set designed for
the constructor who wishes to build his own touring
companion

By H. G. CISIN

HE “Auntomobile Portable” sketched

here is a model which the writer de-

signed in response to the widespread

demand for a successful receiver of
this type, for which a great nuuber of “ra-
dio-minded” car owners have bheen seeking.
The schematic circuit is Fig. 15 and Fig. 2
shows one very convenient method of mount-
ing the receiver chassis under the instru-
ment board of a ear. Whether the automo-
bile installation is to follow this plan must
be determined by the design of the car it-
self and the convenience of the owner. Fig.
3 is the layout of components.
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Fig. 2
The receiver may be locaied stherever
desired; but standard practice favors this

VIEW FROM INSIDE

- SUGGESTED INSTALLATION OF AN AUTOMOBILE
SCREEN-GRIO PORTABLE RECEIVER -

SECTIONAL SIDE VIEW

arraugemeint.

(In this connection, the subjcet of igni-
tion interference and shielding and car an-
tenna installation has heen discussed at some
length in artictes appearing in the February
and Mareh issues of Ranio-Crarr.—Editor.)

The Circuit Arrangement
The c¢ircuit, as will he seen from Fig. 1,
is a superheterodyne with two tuning dials,
controlling condensers 4 and 9, and a volume
control 14 comprising also a fitament switch

This receiver is one of

high sensitivity and con-
sequently for distant re-
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ception which calls for .
maximumn amplification, it A
will generally he foungd 6°
necessary to stop the mo- e

Fig. 3 90 =
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The layout given here is cspe- P I-
ciglly compact and iutroduces 1o :
no complications. Wiring s Jle
rin on tep of the bascboyrd Y =
in the most direct fashion. a&zgl)s‘o:\:p

Each stage is surrounded by
its shield can.

e
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TOP VIEW

tor of the car. For DX work, therefore, it is
desirable to consider this set principally
as a high-quality portable recciver, service-
able during halts. l.ocal operation, how-
ever, may be available during the run; and
this is a matter in wiiich the thoroughness
of installation is important. The reeciver
itself is completely shielded; the interfer-
ence to be guarded against being that picked
up by the antenna.

40. Following this are three stages of
screen-gridd intermediate frequency amplifi-
ention, a second detector, and a semi-power
stage of audio giving suitable volume for a
car’s interior, or ordinary reom.

The input circuit of the first detector 7
is tuned to the broadcast station’s frequencey
tube 10 is the oscillator. Both are 01\’s.
15, 20, 25 are 115-ke,, intermediate-frequency
screen-grid (type '22) amplifiers. 33 is the
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This receiver, with three stages of intermediatefrequency, sereen-grid amplification, will build up
any signal to the point necessary to give volume suitable to the *12.4 output tube (36) which is
favored in the latest antomotive radio designs.

*

second detector, also an 01A; while 36 is
the only A.I'. amplifier, for which a ’12A
tube is recommended.

Each stage of the AF.
shielded by a copper can.

The intermediate-frequency output of tuhg
7 1s coupled through the R.F. transformer
13 to the first intermediate-frequency am-
plifier 15; the secondary of unit 13 is tuned,
through a limited frequency-range, by the
small (screw-adjustable) variable condenser
built into the unit and shown in the diagram.
Tuned-impedance coupling is used in the
remaining stages of LE. amplification.  All
the inductances used in this set are of the
“interchangeable” tvpe and plug into re-
ceptacles (standard tube sockets). Tuning
and oscillator variahle coudensers are of
.00035-mf. capacity with *“Midline” plates.

The input circuit of oscillator 10 is tuned
from 180 to 160 meters, to heterodyne the
desired signal to an intermediate frequency
of 115 ke, ‘The selectivity obtained by this
cireuit arrangenent is not suffieient to give
interference-free performance in some lo-
calities, where a regutar outdoor antenna is
to be used in conjunction with a home in-
stallation. However, exceptlionally satisfac-
tory results may be obtained when a short
wire or a metal screen in the car consti-
tutes the pick-up.

Volume is eontrolled by adjusting the re-
sistor 14, thus varying the screen-grid po-
tential of tuhes 15, 20 and 25 from 0 to 45
volts. Resistors 16, 21, 26 reduce the fila-
ment current and develop the negative hias-
ing potential required for the control-grids.
To incrcase the wmmplification obtainable
from them, and to prevent circuit oscilla-
tion, flexihle resisiors 27, 28, 29 are inserted
in the plate circuits of these tubes as “cir-
euit isolators.”

amplifier is

Construction of the Set

Condensers 4 and 9 are mounted svm-
metrically on either side of a vertical line
scribed on the back of the panel. The con-
denser-shaft holes are drilled on the hori-
zontal center line: two additional mounting
holes must be drilled for each condenser.
The combination volume eontrol and switch
is located on the vertical center line, about
two inches from the hottom of the panel.
Five holes should be drilled for fastening
the panel to the haseboard, with the aid of
right-angle hrackets.

The six tube sockets are mounted on pieces
of sponge rubber to prevent tube vibration.
(The rubber pads are cut to the shape of
the sockets, and two holes are punched
through each for the mounting screws. The
fastening nut should not he drawn up too
tight, and should be soldered in place after
the correct adjustment has bheen made.)

Where the wiring is run through the



July, 1930

shields, spaghetti tuwwing should be used to
prevent short-cireuits, Conirol-grid leads
must be kept as short as possible.

An Amplion “Lion” speaker, type *“AC-
21" has been used by the writer in the ear
installations he has made.

Coil Data

Coil No. 2 eonsists of 17 primary turns of
No. 36 or 38 enumeled wire and 110 second-
ary turns of No. 30 enameled wire on a tnbe
114 inches in diameter and 23§ inches long.
The outer leads of this coil unit are the
aerial and grid leads; as hoth coils are to
he wound in the same direction. Primary
and secondary are spaced 1/16 inch. Coil
No. 13 is wound on a tube 2 inches in diam-
eter and 3% inches long. 'The primary con-
sists of 85 turns of No. #0 D.S.C. wire
wound on top of, and at the filament end
of, the secondary. Details for this second-
ary are the same as for coils 17, 22, 32, it
is 850 turns of No. 40 DD.SC. on a tube
2 inches in diamneter and 31, inches long.

Coil No. 8, wound with No. 30 D.S.C.
wire, has a grid winding of 80 turns and a
plate winding of 54 turns, separated 1/16
inch, on a tube 114 inches in diameter and
3 1716 inches long. Over the grid coil is
wound the 10-turn pickup coil. Coil 2 is
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shunted by a variable eapacity 4 of .00035-
mi.; coil 13 is shunted by a “Type G X-L
Variodenser (with a maszimum capacity of
0005-mf.), to tilne the circuit to the inter-
mediate frequency of 115 ke; coils 17, 22,
32, are shunted by “I'vpe G Variodensers;
condenser 9, a variable unit, has a capacity
of .00035-mf.

List of Parts

Two .00035 mf. Famnarlund
variable condensers (4, 9);
One Remler antenna coupler, interchange-

able inductance No. 550 (2);

One Remler interchangeable inductance, No.
612 (13);

Three Remler interchangeable inductances
No. 614 (17, 22, 32);

One Remler oscillator inductinee, No. 570
(8);

Six Reinler shielding eases, No. 720;

Three 1000-ohm FEleetrad “Truvolt” flexible
wire resistors (27, 28, 29);

One Electrad “Royalty™ type “B” poten-
tiometer, (14) with filament switch at-
tached (40) or one Fleectrad “Super-
Tonatrol” type No. 5 (14) and separate
filament switch (40);

Two Silver-Marshall R.F. chokes, tvpe 276
(12, 14A);

“Midline”

Solving Automotive Antenna

N the May issue of Ranio-Crarr appeared

a description of the circuit and peneral
mechanical details of the Bosch antomotive
radio installation. Furiher information on
the manner of placing the equipment in the
car is given below.

Fig. 1 is a skeleton view of the car chassis,
giving a clear detail of the placement of the
units that comprise the receiver equipruent.

Probably the first thing to draw the atten-
tion of the reader will be the use of shield-
ing. The four, $5-volt, dry *“B” batteries
are placed in a shield box, with a separate
cover, that is conveniently slung on the
right side of the car chassis, in most cuases,
behind the car's storage bhattery, whieh is
contained in &t strong iron shield ean. As
previously mentioned, the entire receiver
chassis is thoronghly shielded. 'I'he power
leads from the set on the dash to the bat-
teries under the car floor are run in shield-
ing (BX cable). The low-impedance R.F.
transmission line from capacitor-plate to
set (what is normally called the lead-in) is
run in a shielding tube. Also, the shart
volume-control leads from the set to the
panel-mounted control unit are shielded. to
prevent pick-np from the ignition equip-
ment of the car.

The most convenient place for mounting
the control unit is at the extreme right of
the instrument panel, as shown in Fig. 1
(and in Fig. A in the May issue), as neces-
sitated by the tuning control; which is a
steel shaft enclosed hyv a tube. Universal
joints at each cnd of the shaft permit the
twisting motion of the tuning knob to be
transferred up or down, right or left; and
a “splined” or slotted sleeve permits the
shaft to ride back and forth, without hind-
ing, as the dash and instrument hoard twist
and turn slightly as the car rolls along.
Because different cars will necessitate vary-

ing lengths for the driving shatt, it is
shipped “oversize,” and cut to the desired
dength,

Although the reproducer is shown in Fig.
1 mounted directly on the steel case of the
receiver chassis, it is possible to place this
unit in any other part of the car. This is
a late development in design; many car
owners consider it better to have the repro-
ducer mounted on the inside of the roof, and

33

One .001-mf. Polymet small molded bake-
lite condenser, type SM-1258 (34);

Ten .006-mf. Polymet molded fixed mica
condensers, tvpe MC-1219 (11, 17A, 18,
19, 22 A, 23, 24, 80, 31, 82 A);

One Thordarson audio transformer, type R-
3000 (35);

Thirteen Eby sockets, UX-tvpe (2, 7, 8,
10, 13, 15, 17, 20, 22, 25, 82, 33, 36);

Eight Eby binding posts (1, 3) and others
not numbered) ;

One .00025 mf. Polymet grid condenser
(tvpe SM-123) (6);

One 2 meg. Durham metallized resistor prid
leak with vertical single mounting (5);

‘Three 2 meg. Durham metallized resistors,
type MI*+-2 with tinned-wire pigtail leads
(178, 22B, 32B);

Three Amperites, No. 1-A with mountings
(7A, 10A, 337A);

Six Amperites, No. 120 with mountings (16,
16A, 21, 21A, 26, 26A);

One Amperite, No. 112, with mounting (39);

Two Electrad tip jacks (37, 38);

Two vernier dials;

One roll Corwieo “hraidite” stranded-core
hook-up wire;

One can Kester rosin-core radio solder;

One “Insuline” panel, 7 x 18 x 3/16 inches;

One wooden basehoard, 81, x 18 x 1, inches.

Problems

at the rear. For this purpose, there is avail-
able a mounting bracket which fastens to
the overhead bows. That there may be con-
siderahle point in so plaeing the reproducer
to keep it ont of earshot of the driver is
evident when we consider that (as Mr.
H. Gernshack has pointed out in his edi-
torial in the previous issne) a few state
authorities offer objections to automotive
(Continved on page 51)

CAPACITOR

Fig. 1 b
The Bosch system of

automotive radio installa-
tion, shown at the right,
mounts the convenient
tuning control Dox
(illustrated in the BAlay
issuc) at the right of
the iustrument panel,
and the receiver behind
rt. The capacitor-plate,

COUPLER

wwhose position is shown
nhere, serves as an acrial
and the ecar frame as
counterpoise. The pick-
up is small, but the am-
plification is high,; end
this method minimizes
interference.
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“B” Power from a Storage Battery

A practical and inexpensive method of obtaining 110-volt alter-

nating current, with which to operate electric sets or other

equipment requiring an A.C. input, is described here. The prin-
ciple is a familiar one in electrical practice.

HE following idea is admirably
adapted to localities not provided
with electric power, sueh as canips,
under conditions where “IB7 hatteries
are considered too expensive. It will pro-
vide A.C. eurrent at 110 volts, snitable for
feeding the input to a =B eliminator, and

By L. B. ROBBINS

transformers and a variable input from the
battery, high-voltage enrrents can be built
up for operating amatenr transmitlers using
10 or 50 tubes: voltages as high as 500
have heen reached.

T'he idea (as shown in Figs. 1 and 2) is
shuply that of taking 6-volt direet current

Fig.

Operating arrangement of the rotary converter.

transformer probably has the wrong constants.

take it all from an ordinary 6G-volt radio
storage battery or the starting battery from
the car or power hoat,

Altogether, this converter should not cost
nmore than ten dollars and, with a little care
in building, it will give fluetnation-free
alternating current, drawing approximately
4 amperes from the battery. By suitable

MOTOR BRUSHES  LAMP SDCKET
AND COMMUTATOR A 6-110 VOLTS
swten | W TRANSFORMER
~ ,I 4 SEGMENT
COMMUTATOR i
\‘ /" ﬁ/BRUSH ‘m
; 6V STORAGE BRUSH 6V, i
aaITERY (o) AT (o) NPUT = o v.
; ; . | OUTPUT
' RHEOSTAT BRUSH [ ==~ S= ;I-Tﬂ_QKUSH i!!:
J 6V. D.C. MOTOR, sw”c"“'_\ FIBREL Y
. . - Ry
ABOUT 2000.R.PM. SHATH BRQ?:GEL"’
- _ |

2
If the output supply is incorveet, the wmeotor or
Test output with an operating lood,

from the hattery and. by means of o rotary
converter, converting it into alternating cur-
vent slightly less than 6 volts; and then
stepping it up to the desired voltage.
Vthough the diagrams may at first ap-
prar complicated, the cireuit is really simple
and good results depend only upon caveful
worlimanship and eareful adjustinent.  T'his

deviee has heen tested out and is now passed
along for the benefit of these who have heen
waiting for just such a feature.

Mount the motor on one end of a picee
af heavy plank as the base (Fig. 1). Any
good G-volt D.C. motor will doe so long as it
will turn up to at least 2,000 r.p.ni, is
shunt-wound, draws about 15 watts and will
run steadily for two or three hours at a
time, without henting. New and rvebuilt
motors of similar specificalions can be pur-
chased tor around five dollars.

Arrange at one side of the ator a
rheostat ; to which wire the “A—" lead from
the battery. Also lead this to a S.PST.
switeh near the pulley end of the motor.
Wire the other side of rheostat to one motor
terminal. ‘Ihen wire the other motor ter-
minal hack to the battery “A4" with a
swileh in the line as shown. On the opposite
side of the motor place a miniature lanp
soclcel with one side also wired to the “A 4"
motor terminal.  Remove the pulley from
the moter shaft and vou are now ready to
construct the converter.

Commutator Construction

This consists of a second comnntator re-
moved from an old motor or generator and
contnining an even nmmnber of segments;
preferably four, for this purpose. 1t should
be abont 11 inches in dimueter and 3-inch
wide. The shaft hole will in all probability
be 9/16-inch in dinmeter, the usual size for

MOTOR

SWITCH 6V D-C.

_~ MOTOR

TO OV. STORAGE
BATTERY

CONVERTER SWITCH

TRANSFORMER
{ ’/SECONDARY

PRIMARY

6V. |\

1o Vv

CONVERTER
COMMUTATOR

CONVERTER BRUSH

STEADYING SUPPORT

TO SET

Picture diagram of the rotary converter, designed to change 6-volt dircct current into 110wwolt alternating eurrent.
A high-resistance voitmeter, desigued for use with “B” climinators, should be used to test

be recithed and filtered as with any other A.C.

Fig. 1
supply.

The output of this unit vuist

the output voltage with all apparatus in operating condition.
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this size commutator, Solder a jumper wire
to the front face of each two opposite seg-
ments (as shown at the Ieft of Fig. 3); 1 to
3 and 2 to £ If the commutator containg
8, 16 or 32 segments, hand enough together
so that four segments result, and then
Jumper these (as shown at lower left, Fig.
4) as just described. In any event you
should have four distinet sections of the
comumutator, with opposite sections  con-
neeted by jumper wires.

Next, get a 3-inch piece of round fiber
rod, %4-ineh in diameter.  Turn down one
end on a lathe carefully for a distance one-
half inch longer than the width of the com-
mutator, so that it will make a driving fit
into the latter. Then drill a hole in the
center of the rod to make a snug fit over the
motor shaft with a tapped set-screw hole
down into it near the end. Press the com-
mutator over this fiber shaft and test for
trueness in running.  No wabble should be
evident (center, Fig. 3).

At the opposite end of the fiber shaft fit
two slip vings, turned ont of brass V-inch
wide.  ‘These may be 7-inch outside diani-
eter; the inside diameter should be a 34-inch
drive fit, as indieated in Fig. 3. Space themn
about Y-inch apart. Then connect ring
1o one cominutator jumper with an insulated
wire and ring 13 to the other jumper. This
nay be done by drilling a small hole or slot
throngh the thickness of the ring parallel
and next to the shaft, running the wire
through, and soldering to the ring.  The
wire to ring I3 must of course be insulated
from ring .1, so that no eontaet is possible.
Snap a rubber band about the wires and the
shatt to prevent them from flying off when
the shaft is revolving. Lastly, drill a sinall
center hole in the extreme end of the shaft.
If all holes are drilled aceuvately and the
shaft is straight it should run steady, even
when it is fitted over the motor shatt and
the set screw turned down. A slightly
flattened spot on the motor shaft will assist
the set screw in holding.

RADIO-CRAFT

Brush Details
Get four “third” brushes and holders from

Ford generators and tite off the lugs on
back of the holders and drill two holes in
each where indicated in detail sketch, Fig. 4.
The two conmutator brushes mnst he sup-
ported at a 90° angle to the center of the
commutator; so muake two supports of
heavy, stift flat brass after the pattern
shown.  No height can be given, hecianse of
the variation in the heights from the base

hase.  Brush pressure can then be read-
Justed by altering the spring tension.

The other two brushes hear horizontally
aganinst the slip rings at opposite sides and
must be fastened te their supports, shown
in detail, in a similar manner. ‘The bolt
slots allow slight raising or lowering. The
destred eleetrienl eirenit is clearly shown in
Fig. 2.

The steadying support (upper right, Fig.
4) is of heavy brass, similar to the other
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Detail of the commutator of the rotury converter,

This performs the same function as the com-

mutator on a D.C. dynamo,

of shafts of various motors. The slot holes
allow the bolts holding the holders to the

supports to be raised or lowercd, so the
brushes can be arranged at the precise
points to obtain the correct angle. Arrange

the brushes at opposite sides of the com-
mutator, so that the brushes will bear
against the latter at as near a 90° angle as
possible and in the center of segments of
opposite polarity. This is fully shown in
the center, lower center, and lower right
sketches in Fig. 4. When the desired posi-
tion is secured and the brush pressure is
considered right, serew the supports to the
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Additional detail sketches of the small fittings wecessary to complete the converter.

4
A toy or bell

ringing transformer, connected “backwards,” is also a vilal part of the constructipn.

four; but with a tapped hole in the top, to
center exaetly with the small hole in the end
of the fiber shaft. File a machioe serew
town to a point to it the hole and then turn
it in so just a steadying pressure is exerted
without binding and held with a lock nut.
A drop of oil here now and then will pre-
vent wearing the fiber.  ‘Phis support pre-
venis ibration at high speed.
The Step-up Transformer

Next, wire from the open end of the
switeh on the base to the nearest converter
brush and from the remaining lamp-socket
terminal to the other converter brush. The
two “slip ring™ brushes go direct to the

(bell-ringing type) tronsformer primary.
Leadd  the high resistance transformer

secondury (which normally would connect
to the 110-volt lighting circuit) to the input
of any good “I3” climinator.

A suitable transformer can be wound in
the home workshop; but, for sets using not
over five tuhes, a 4-6-8-volt bell-ringing
transformer of 50- or 75-watt capacity will
do. Use the 0" and “G-volt” taps for the
input from the slip ring leads and the 110-
volt énput of the bell-vinging transformer
for the output. When the converter is put-
ting 6 volts A.C. into the transformer the
outpnt should be approximately 110 volts.
If it falls short, hecanse of battery voltage
drop through resistance of leads, then put
the input leads to the “07 and “4-volt” taps
of transformer.

Ordinarily, a 2-amp,, 6-voit bulb in the
lamp socket will be large enough. It passes
2 amps. to the transformer which, when
stepped np to 110 volis, delivers slightly
over 100 mils., sufficient for any average re-
ceiver,  If more current is needed, insert
a 3= or t-amp. bulb; and the output of the
“B” eliminator will ris¢ accordingly.

For a low-pmver transmitter, a trans-
former may be wound that will deliver up
to 500 volts at 100 mils.; but the input must

(Coutinved on page 52)
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The Broad Freauency-Acceptor

This article describes the development and final design of a
device which increases the selectivity and, therefore, the distance
range of a receiver, while maintaining quality of reproduction

By HENRI FRANCOIS DALPAYRAT

T has always been the opinion of the
writer that the greatest loss of etliciency,
in the average commercial radio re-
ceiver, is to be found in the radio-fre-
quency  system. Power  detectors, power
amplifiers and super-dynamic speakers are
being developed and exploited as never
before; while the radio-frequeney system of
the usnal reeeiver, though it has changed
considerably since the advent of the screen-
grid tube, has not heen hmproved propor-
lionately. It is the purpose of this article
to show not only what ¢an be, hut what
actually has Leen, achieved in this field.

Factors of Tone

The antenna eircuit, or the first stage of
tuned racdio frequency, in the manufactured
receiver, is perhaps the most ineficient unit
of the whole system. This is due largely to
excessive damping cffeet.  ‘To begin with,
there is the damping eflect of the antenna
primary  upon the tuned sccondary—the
effect of a large conducting body in close
proximity to a tuned eivcuit.  (The closer
the primary conduetor to the tuned second-
ary eircuit, the more magnetic lines of force
are cult and, consequently, the greater the
current induced in the conductor hody.)
The grounding of the condnclor results in
a path of lower resistance for the induced
currents  which, of <¢ourse, means much
greater losses. It will be readily appre-
ciated that these factors are present in the
average antenna primary system. The effect
of the capaeity hetween antenna and ground,
acting as a closed absorption circuit, is
negligible; since the eapacity is of very low
value. The losses due to the grounded-con-
ductor effeet, however, are great, and be-
come inereasingly apparent as stations are
tuned in on the lower wavelengths from 350
to 200 meters. When a (relatively) high-
frequency signal is impressed upon the
primary and creates a voltage varviation in
thie secondary, the tuning will appear to he

inconsistent. Decause of the losses eaused
by the aerial, on one side, and the resistance
of the tube connceted across the other, the
seceondary  will {tune broadly on a strong
signal andd sharply on a wealk one.  This
disparity is simply an illusion created hy
the fact that the secondary does not tune
sharply at all.  Only a civeuil incorporating
a minimum of resistance, and tuned to exact
resomanee with the incoming signal, ean have
a maxinmon voltage variation indueed inta it,

An obvious solution, and one fregnently
resorted to, is to increase the over-all ampli-
fication of the receiver; this, however, is o
questionable vemedy and in no way achieves
the cliwmination of the tronble at its source.
A rveeeiver including wrore stages of tuned
radio trequeney, and working nearer to the
point of eoscillation, will tune too sharply;
thus cutting off the invaluable sidehuands.
In addition to this, more power means more

L1 11 €1
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Fig. 1

The first of the author's cxperimental cirvcuits.

statie and local interference, hence an in-
ferior quality of reproduction; particularly
on distant and low-wavelength stations.
There are several commmercial receivers on
the macket to-day that will bear out my
assertions.  In  these high-power, sharp-
tuning sets, the high notes predominate and,
since they operate close to the point of oscil-
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With the old familiar regenerotive receiver, high selectivity may be obtained without impaired qualily

or radiated fecd-back, in this mauner.

The frequemcv-acceptor and dretector must be shielded from

cach other, and condenser C1 conncceted only in the mamier shown.

Fig. 2
The ring R makes a ““wwave-resonance’ coupling
device here (see Decomber Rapio-Crart) whose
sharpuess depends o the width of the ring and
its spacing from the coil.

Iation, considerahle distortion is present. In
an eftort to compensate for these character-
istics, the aundio mnplifier and loud speaker
have been designed to accentnate the low
notes; the result is considerable “barrel”
effect and, to a diseriminating musical ear,
the realization that the musical scale is being
artificially produced.  Aside from the set
owner's point of view, many lower-wave
stations, good in themselves, have suffered
from this cffect; since owners will generally
tune to higher wavelength stations where
experience has taught them that tuning is
broader and less power is required for ade-
quate reproduction, Briefly, an increase in
the nmnber of tuned stages of radio fre-
quency, while it undoubtedly increases the
sensitivity of the reeciver, may In no wise
improve the quality of the final output.

A Band-Pass Selector

The logical solution to the problem would
be a reeciver so designed that there would
he equal transfer of energy at all fre-
quencies, and with tuned coupling stages
having  “band-pass” characteristies.  In-
cidentally, the ideal receiver would incor-
porate as few of these stages as possible,
in order to retain the facility of tuning.
The conelusion was reached that no more
worthy ohjective ean be found than the
achievement of a  qguality receiver, incor-
porating as few tuned stages as reasonably
possible, and o wood band-selector assuring
10-kilocyele selectivity at any  position of
the tuning dial. Before analyzing the vari-
ous stages of the quest. let us brietly revert
to the shortcomings of the antenna (pri-
mary) cireuit.

The first step in attempting to improve
upon the conventional, was to increase the
size of Lthe antenna primary, 1.1, of a special
input unit (L1, L2, C2 in Fig. 1) in order
to obtain a stronger impulse and a letter
transfer of energy to the sccondary. From
12 to 20 turns of No. 24 S.C.C. magnet wire,
wound on two-inch tubing, proved best for
the purpose; the secondary was wound on
a tube of the same size, and a space of
14-inch was left between the primary and
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Here, coil L4 replaces the ring shown in
Fig. 2 as R.

secondary, so that the circuit would not
tune too broadly, or the coupling be too
tight, for good low-wave response.  Subse-
quent developments proved that lovsening
this coupling for short-wave reception in-
creased the rvesponse enormously, by the
previously-mentioncd daniping eflect.  Be-
fore going any further, it should be pointed
out that the cirenit 1o be deseribed was not
primarily intended to supplant the antenna
tunting circuit of the average receiver, but
rather to work in conjunction with it.

The secondary civeuit (in the test set-up
used by the author) is tuned by a .00035-nf.
condenser, Cl. This circuit has no ground
connection, and is somewhat similar to an
faeeeptor” wave-trap.  Reference to Fig. 1
will show how this coil, 1.2, was conneeted
to the acvial binding post of the receiving
set through a swall tixed condenser, C2,
preferably of .00025- to .0001-uf. capacity,
The ground binding post of the receiver was
connectect to the grounded end of the spe-
cial antenna eoil, LI.  When the completed
acceptor cireuit was enclosed in a shielded
box and grounded, the timing was found to
be very sharp and selective. The receiver
fimctioned well, and only on the station to
which the acceptor was tuned.

An Improved Arrangement

While this aceeptor was a step in the right
direction, it had shortcomings; chict among
these was the same tendeney to tnne sharply
on the low wavelengths and broadly on the
high, that was exhibited by the receiver
itselt.  Increasing the capacity of the
conpling eondenser and loosening the coup-
ling of the primary did not help a great
deal.

RADIO-CRAFT

It was felt that little success eould be
expeeted with this type of coupling; so it
wis decided to try inductance-to-capacity
coupling instead. The circuit evolved is
shown in Fig. 2. For the capacitative plate,
or eollector, in this cirenit, there was used
a copper ring, R, 2y, inches in dinmeter,
leaving o Y, -inch space between the coil and
the ring. In this type of cirenit the width
of the ring determines the broadness of the
tuning; using a sensitive set and a fairly
long aerial, the best resnlts were obtained
with a ring 1Y inches wide. In experiment-
ing with a ecircuit of this nature, however,
the width of the ring should he clunged
until the proper value is found, depending

upon - set  design and  loeal  reception
conditions.

With a medium antenna and a conven-
tional  6-tube receiver, a wider ring of

smaller diameter is sugpested. One 2 inches
wide, spaced Ys-ineh from the coil, would
be about right. ‘The ring mayv then he re-
duced, thinner and thinner, until the selee-
tivity band is the same at all frequencies.

i —
-
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Fig. 5
A later development. best adapted to ueww ve-
ceivers; since L4 must be tapped. L3 main.
tains the desived width of the band at all points
in the tuning range.

In addition to its eflicicncy, this circuit is
unique, as none of its conuterparts have
ever been treated in quite the saine manner.

The Fixed-Ring Primary

To analvze the aetion of Fig. 2, let us
suppose that the ring is removed and the
cnergy eollected as in Fig. 1. The aceeptor
will tune very sharply at all frequencies,
since it has no Inad or resistance across it
Wlhien the metal ring is replaced, the tuning
of the acceptor will be proportionately

ot

Fig. 4
Cascading treo filter units and ganging the tari-
able condensers to increase selectivity further.

broader at all frequencies; beeause absorp-
tion losses have Dbeen introduced into the
circuit.  T'he principal advantage, however,
is that these losses apply to all frequencics
exeept that to which the aceeptor circuit is
tuned. The desired signal passes witheut
any rednetion in strength, while all others
are effectively blocked out. This, of course,
is due to the fact that the energy induced
froni the coil into the low-resistance ring is
reduced in voltage but increased in current.

Thus the “turn ratio” is very high; and
only the signal that is tuned to maximum
resonance in the coil will produce sufficient
vollage varintion across it to actuate the
single-turn ring.  (The writer did not find
aln improveent in conditions when using a
ring that had been split to reduce eddy
currents.)

As previonsly stated, since the losses due
to absorption increase proportionately with
the frequencey, the tuning on the short waves
will be mareh broader; whereas on the long
waves it will remain normal as before.

The termt “broad tuning” is not used in
the same sense as “less selective”; what is
meant is that the maxinunn point of volume
on the dial will be extended over three or
four degrees, instead of one-half to one de-
gree, as before. Sharp tuning and selective
timing are two different things.

Continuing the analysis of the circuit, it
will be scen that it acts as an aceeptor wave-
Lrap; “absorbing” from the aerial only the
frequeney to which it is tuned and passing
all others to the ground. ‘The maximum sig-
nal energy thus *“absorbed” is applied di-
rectly to the primary of the reeeiving sef
before it reaches the ground. This is a feat
that cannot be acconrplished with the con-
ventional antenna tuning svsten of the aver-
age broadeast receiver.

(Continned on page 53)
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A complete schematie cireuit for a screen-qrid receiver, incorporating the fundasmental connections sher
be connected and insulated us shown above and deseribed in the text,

Fig. 7

wu in Fig. 5. Condensers Cl, C2 and C3 muss
Full shielding is recommended. I
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The Radio Craftsman’s Own Page

This page is reserved for the readers of RADIO-CRAFT; we
shall be glad to hear what they are doing in the construction line—
especially when it contains the element of novelty

ROTOR ~- =7
SHAFT P :

< ouT Py,
.;i_- 0‘{‘55 ‘Bt
Fig. 1

The method shown above, of insulating two
tuning condensers which have a commoun metal
shaft, will duterest a good many craftsmen.

-

TWO IDEAS FOR THE CONSTRUCTOR
Pditor, Rapio-Crarr:

= There are many circuits in which a gang
condenser could be used, if only the rotors
were insulated. But, since the two rotors
are connected hv a comnmmon metallic shaft,
if the condenser were hooked up in the or-
dinary way, there would be a short-circuit.
The problem of insulating the two shafts
would seemn insurmountable but, by using a
hy-pass condenser with a capacity of one
wicrofarad or over (as shown in Fig. 1),
the trouble may he completely avoided. Note
that the connections ordinarily made to the
rotor of the second tuning condenser are
made instead to the bypass condenser C3.
Because the capacitv of the bypass is so
high, the eflective capacity of C2 will be
changed less than half of one per cent,, and
the ganging of the condensers will be hut
slightly affected. The saime idea may be car-
ried out with a three-gang condenser,

I have found that the reason why many
new circnits fail to achive the popularity
they deserve is that the designers fail to pay
enough attention to explaining the control of
oscillation. ‘They helieve that a simple no-
tation about “adjusting this or that balanc-
ing condenser” is sufficient to enable anyone
to build the set successfully. Many set
builders, therefore, will welcome the follow-
ing positive control of oscillation, which I

PHOMES
>

-0 'A'-l A

o
‘REFLEX” +B{ amp—"

Fig. 2
Many constructors still cling to the reflex cir-
enit and will welcome Mr. Lindberg’s sugges-
tion, above.

have found to give remarkable results in
certain cases where all other methods fail.

A variable resistor R (Fig. 2) such as the
Volumgrad, is placed across the secondary
of the first or second A.F. transformer,
whichever gives the best results (the second
stage, of course, in a reflex circuit like that
shown). This makes an excellent volume
control.

C. Epwarp Lixpnere, WBCIL,
RFD, 2, Sherman, N. Y,

THE MODERN BEN FRANKLIN
I2ditor, Rapo-Crarr:

A neen lamp, of the kind used for tele-
vision, will light up during static storms, if
connected in series with an adjustable spark
gap between the aerial and the ground; the
gap shoutd be about 1/32 inch, the adjust-
ment depending on the wnount of “static”
present. With a Raytheon “Kino-Lamp,” it

Fig. 3
Try it if you want to! [t is not the lightuing
stroke, howcver, whicl lights the tube, but

stray ‘‘static.””

wns possible to obtain light enough to read
the print of a book held six inches from the
glow.
It is Lest to have the spark gap between
the aerial and the lamp.
Paryer Stanca,
Box 6%, Baker, North Dakota.

SLIDING SHIELD COVERS
Editor, Ranio-Crasr:
Tiring of removing
screws each time he
wished to change coils
in his “New York
Times” short-wave re-
ceiver, the writer has
for some time bheen
using the arrangement
shown, and finds it
very convenient,

and replacing eight

Fig. A
The problem of changing
piug-in  coils is greatly .

simplified in this manner.

7 TuRNS

Fig. 4
Mr. Luebbers® unusual circuit ts described on
another page. What would you call it, anyway?

The box shields used in this set are of the
Tammarlund  two-compartinent type. The
two extra corner picees and partition, which
1re unused in the original arrangement, are
utilized in constructing the sliding covers.

The corner pieces are screwed to the sides
of the shields, grooves inward, as shown in
the picture reproduced here. From one of
the original shield tops are cut two pieces,
3%, X 7% inches, which are screwed per-
manently across the fronts of, the shields.
Four bhrackets, formed from 21 x 1, inch
ahnuinum strips, are used to brace the rear
corners of the shields. The sliding covers,
cut from the partitions inentioned above, are
514, x 8 inches.

Ihe most satisfactory method of cutting
the aluminum for the stationarv and sliding
tops is by means of a sharp-pointed instru-
ment and a straightedge, scoring the metal
deeply on hoth sides; after wlhich, bending
it two or three times will gnap it cleanly
across. If tinner’s snips are used for this
operation, considerable work with a file will
be necessary hefore the covers can be made
to slide easilv. The strips from which the
brackets are formed may, of course, be cut
with snips.

It may prove neccssary to widen the
grooves, in which the covers slide, by prying
with a serewdriver; in this case, their inner
surtaces should afterwards be smoothed with
the tip of a knife blade. Some sort of

{Continued on puge 54)
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The Cooperative Radio Laboratory

A discussion of some facts and some fallacies about push-pull
amplification, and a direct-coupling push-pull system of the di-

HE two preceding installinents of

the Cooperative Luboratory section

(in the May and June issues of

Ramo-Crarr) have dealt with the
“direct-coupled” amplificr-—more  properly
“direct-resistance  coupled®—at  present  so
much in the public eve. ‘They have brought
out the fact that, hitherto, resistance eoup-
ling in its usual form, employing a conpling
condenser, has given the best quality 1or
the money,

The two principal obhstacles to a more
general acceptance of this circuit have heen
considered, nnd are here recapitulated. They
are: firsl, the use of a resistance-conpling
deviee in the plate cireuit of a tube necessi-
tates the application of a ligher plate volt-
age, in order that the sane actnal potential
may be impressed across the tube itself.
Secondly, the grid of the last andio tube
“chokes np™ on the least little overlowd.

With the advent of the “B" soeket-power
wnit, it became an casy matter to obtain the
needed higher plate voltage; but the chok-
ing eflect cansed the idea of resistance
conpling to renrtin nich in the hackground.
There scemed to be no way to escape this
undesirable grid choking, other than the
direct-resistance couplting svstem of ampli-
fication; which has forced its wav to the
fore for this very reason. This subject has
been fully eovered before; so, for further
details yon dre referred lo the two previons
issues,

‘4 BHIBOV. ‘45
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Fig. 1
Showing the enormons voltage demand of the
direct-coupled amplifics. requiring special power
supply,

The proposition whieh we wish to set
forth is, that the present direct-coupling
system has certain liniitations which pre-
clude its ready adoption hy the general ex-
perimenter. One of these is in the fuct that
a special power pack is required for its
proper operation; while many fans have
been led to understand that the supreme
quality obtained by the cirenit arrangement
is due primarily to the direct coupling, and
not to the mere fact that it is resistance
coupling. So the cost and trouble of the
extra pack has been tolerated.

Now, ‘realizing that the real quality of
the contraption is the natural result of the
resistance-coupling prineiple, and bearing
i mind that the only limitation is grid
choking in the last audio stage, it would

rector's own design

By DAVID GRIMES

Ml(. GRIMES has for many vears |
been well known not only to the |
engineering profession, but also to con-
structors and experimenters. In these
pages, each month, he describes the
latest circuit developments in simple |
language. |
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seemn best to proceed along the proper sci-
entific lines to overcome the grid choking
limitation. so that the regular, standard re-
sistance systein could be adopted—thus util-
izing the average power pack and eseaping
the extra expense.

Demands on Rectifier System

First, let us see just why the special
power pack is required.  Reference is here
nide to Fig, 15 if we start with the first
tube V1, a 24 type, we will note that it
should have a plate voltage of 180, accord-
ing to the best tube practice.  Then the
grid Dbias for the power tube is obtained
fromm the plate voltage drop across R2;
which represents another fifty volts which
has 1o he supplied to the low end of the
plate eircuit of VI Sinee this plate supply
comes entirely from R3, the eathode resistor
in the power stage, it is necessary for the
filament of the 45 1o he so nmeh above
ground potential.  Ienee, the plate source
for V2 must supply voltage cqual to that
needed for the 45, plus that across the
eathode resistor supplying the plate cirenit
of the *24

A little arithmetic reveuals the rather
startling fact that the “B® wnit must have
an output of about 500 volts—when we connt
the drop which always oceurs across the
output transformer T in the plate circuit
of the power tube. Such a strain on the
rectifving tube is severe; and the only
reason for its somewhat peaceful operation
is the low eurrent which it is ealled npon
to supply at that pressure.  This very re-
dicament climinates it as a source of “B»
current for the vest of the radio receiver:
it rnust be, truly, an extra pack. The cir-
cuit details of Fig. 1 are sel f-explanatory;

There is no need to use space ta point out
the obvious circuit connections.

Since grid choking caused by excessive
grid swing is the only stumbling-block in
the way of using standard resistance coup-
ling, and standard resistance coupling re-
quires only the normal voltages for the
tubes (since cach tube oblains its plate
vollage dircet from the source of supply,
withont grabbing it from another part of
circnit) it should he obvions that we must
seck some cirenit which eases the grid swing
without sacrificing signal strength,  Push-
pull coupting suggests itselt immediately.

Push-Pull Peculiarities

Sinee push-pnll coupling is more or less
familiar to you, we will merely point out
the factor with which we are at present
concerned. It will be noted that the see-
ondary of TI is cut in halt (Fig. 2), and
that the grid swing or signal is really di-
vided into two equal parts. ‘The center tap
being grounded, the upper portion of the
signal is applied to the grid of V2, while
the lower half of the signal is applicd to
the grid of V30, ‘The important thing to
note is the opposite polarities of the twe
alf-signals. At the instant under considera-
tion, the signal is positive on the upper grid
and negative on the lower grid; this is the
prime requisite for push-pull amplifieation.
Unless the two applied signals are of oppo-
site polarity at any given instant, the sys-
tem will not funetion.

But, if push-pull is the obvious answer,
why has it not been incorporated, long he-
fore now, in the resistance-conpling circuit?
Well, it is casy to see that the arrangement
of Fig. 2 is a transformer cireuit of a tvpe
in use for several vears. DBut transformer
circuits ave not resistance-coupling combi-
nations, and therefore arc costhy, if real
tone quality is demanded. The real problem
is lo devise some push-pull arrangement for
a  resistancc-coupled amplifier.  This las
proved to be the sticker.

Many, many ideas have been presented
but most of them are erroneous in concep-
tion; to illustrate this, Fig. 3 is presented.
The inventive novice starts in by tapping

—r
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Fig. 2
The standard push-pull sanng cuts in two the
grid swing on each tube; note the ehposite grid
relaritics,
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The introduction of the phase-shifting tube 1°3 between the plate of 1 end the grid of 1’4 makes
possible push-pull operation with resistance coupling. The problem is to balance the push-puil
signalis.

the plate coupling resistor R2, in a similar
manner to the tap on the input winding of
the push-pull transformer. A graver error
could not possibly he made; he has forgot-
ten that, at any given instant, the signal
at the tap is in the same direction as the
signal at the top of the resistor. If the
grid of V2 is plus, then the grid of V3 will
be plus—only the signal will be of reduced
magnitude at the tap. The same signal po-
larity on the two push-pull grids will re-
sult in opposing currents, in the push-pull
plate circuits: and these will practically
wipe out the signal response in the speaker,
if the two *45s have similar characteristics.

An Ingenious Device

No, it is necessary to secure some sort of
“phase reversal”; so that the lower portion
of the signal input, on V3, will be “out of
phase” with the upper portion of the im-
pressed signal on V2. The split primary
on a transtormer will do this, but a tapped
resistor will not.

Fig. 4 is next furnished to aid in our
development progress. It shows a very
ingenious stunt which has attracted consid-
erable attention in this country and abroad.
Only recently we noticed an English pub-
lication, Ezperimental Wireless aud the
Wireless Engineer, had in 1929 extolled the
possibilities of this “extra-tube” resistance-
push-pull circuit. Keeping in mind the need
for reversal of phase in the lower channel
in the push-pull system, the use of the
extra tube beeomes rather apparent; it is
employed only for ihis phase-shifting. ‘The
suceess of the arrangement depends on the
simple principle of polarity turn-over, which
oceurs in a resistance-coupled tube.  When
the grid of V3 is positive (velatively posi-
tive by the impression of the incoming sig-
nal) the plate curvent increases, resulting
in a drop of plate voltage at the top of the
resistor 5. Such a change in the potential
at this point is equivalent to a negative im-
pression, which is then applied to the grid
of V4. We thus have plus on the grid of
the phase-changing tube V3 and minus on
the grid of the subsequent tube Vi which.
in this case, is made the lower channcl of
the push-pull tube circuit.

There is still another vequirement for
satisfactory push-pull operation—the signals
on the twe channels must be not only com-
pletely aut of phase. but of practically equal
potential for all frequencies. The extra tube
thus introduces added difficulty while per-
forming its duties as phase or polarity

shifter. There is no easy way to prevent
the tube from amplifying, according to its
wont; so, if we are not careful, the reversed
signal will arrive at Vit with more “pep”
than the upper-channel signal at V2, which
has not been placed through an additional
tube.  (This is particularly likely to occur
at onc extreme or the other of the audio
band.) The trouble is partially remedied
by tapping off only a small portion of the
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A very ingenious method of obtaining push-pull
resistance coupling; the trouble is, it doesn't
work. Obscrve the opposing grid polaritics.

output energy of the first tube V1, which
feeds into the push-pull combination. 'The
amoeunt of tapping is adjusted to bhalance
exactly the gain from the exira amplifica-
tion. It should be clear, if the gain of the
tube is about five (considering its normal
“mu” as somewhat reduced by the high plate
resistance ancd the consequent lowered plate

July, 1930

voltage), that the reduction of energy
through the tap should be in the same pro-
portion.  This accounts for the tap being
located four-fifths down on the plate re-
sistor RI1-R2.

Such a scheme as that of Fig. 4 has the
disadvantage of introducing an extra tube,
which adds little in the way of efficiency and
nmch in the way of complications. For this
reason it lhas never proved very popular
amony the engiucering profession, though
it has been known for some time.

Push-Pull Resistance Coupling

We therefore are bound to offer the sug-
pestion outlined in Fig. 5. The 24 input
tube operates in the regular fashion, and
the departure lies wholly in the method of
obtaining the equal, and 180° out-of-phase,
potentials for the following push-pull tnbes.

The simplest manner of following the cir-
cuit is to proceed with the upper channel,
for this functions exactly like the standard
resistance-conpled circuit. In this respect
there is no difference. The onc-half megohm
resistor R1 acts as the plate coupling unit,
while the four meg. resistor R3 in the
screen circuit merely acts as the voltage re-
ducer to allow the proper potential to reach
the screen-grid. ‘The by-passing 0.2-nf.
condenser serves to keep the screen-grid at
the cathode potential, so far as alternating
currents are concerned. Even the 10,000-
ohm resistor R+ in the immediate cathode
circuit, by-passed by the 1.0-mf. capacity
Cl1, is nothing unusual; since it furnishes
the grid bias for the tube.

But from here on, the innovation starts!
The cathode circuit of V2 does not then
return to ground, but passes on through a
resistor RR2, with a vatlue about twice as
high as that of the plate vesistor R1. The
voltage drop across this unit furnishes the
impressed signal for the lower push-pull
channel. A short study will reveal the un-
usual result. As a relatively positive swing
of the incoming signal is impressed on the
grid of the *2¢ tube V2, the plate current
increases according to Hovle (or any other
authority in whom you have confidence).
As previously explained, this results in im-
pressing a negative potential on the grid of
the following push-pull tube V3. Simul-
taneously with this action, another is taking
place hecause of this same increased plate
enrrent.  ‘The drop in potential across the
lowest cathode resistor 182 has been in-
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Fig. 5

The method illistrated above, devised and tested by Mr. Grimes, obtains divect push-pull resistance

conpleng.

The reason for the diferent values of R1 aud RZ 1s shewn in Fig. 6.

ny
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creased, and such an inercase effects a posi-
tive potential on its associated push-pull
tube, V4. Hence, we have plus on the top
channel and minus on the bottom channel,
by one and the same change in plate cur-
rent, Of course, the reverse action takes
place in each cireuit, when the impressed
grid signal on the "2t tnhe V2 is reversed.

The additional requirement of equal volt-
age on both ehannels is governed entirely by
the relative values of the plate and cathode
coupling vesistors RI and R2 and, in this
rase, you will note the ditference in the two
values. The plate unit 1 is only one-half
megohim, while the cathode coupling unit R2
is double this value. This was worked out
first purely hy experiment, and the values
were chosen to give equal gain through the
parallel paths. The reason for the apparent
nnbalance is not so ohvious on the surface.
It was some time before the true cause was
unearthed,

Internal Tube Action

To go further into this particular rami-
fication of the subject, the reader should re-
fer to Fig. 6, where the cathode and heater
of the 24 tube are shiown on a little larger
scale. Little thought has been expended on
the action between heater and cathode is
the heater-type tubes. Few circuits are
concerned with this phenomenon; a  fact
which perhaps explains the dearth of in-
formation on the subject. Nevertheless, we
are quite vitally concerned with this action.
It seems that the heater acts in evervy re-
spect like the filmnent of an ordinary tube,
in that it is a prolific source of electrons.
This is not serious except where the cathode
is operated at a considerable positive poten-
tial (above ground); as in the case we are
considering.  Under the circuinstances, the

Review

PRACTICAL RADIO CONSTRUCTION
AND REPAIRING, by James A. Moyer
and John I. Wostrel.  (Second Edition.)
Cloth, 5 by 71, inches; ix, 353 pages.
Hlustrated with diagrmins and  tables.
Published by McGraw-11ill Book Co., New
Yark Citv. Price, $2.50.

This work is uniform in appearance with two
others, Practical Radio and Radio Recciving Tubes,
by the same well-known authors; and the three
form a “ra’lio construction library” for the cou-
striuctor and the student, as weil as a convenient
reference set for the Service Mau. All are of an
excecdingly practical nature, and this work espe-
cially so. It was first issued three years ago, and
the amplified edition described here is forthcoming
in answer to an urgent demand for the extension
of the scope of the work to cover the new prin-
ciples of commercial receiver design.

Practical Radie Construction assumes an ele-
mentary knowledge of radio. such as that contained
in its companion book, Practical Radio. It avoids
theoretical considerations, as much as possible, and
shuns formulas, going straight to the point.  Be-
ginnming with the first necessity, the antenna installa-
tion, it reviews successively: tools and test equip-
ment; sources of electricity for operation; amplifiers,
hoth radio- and audio-frequeucy; receiver construc-
tion; resistance and impedance coupling methods:
the huilding of sets of several types, including the
supcrheterodytic and the short-wave receiver; loud-
speaker construction; eliminators and chargers, and,
finally, a 76-page chapter on trouble shooting hrought
up to the present styles in receivers. A few of the
late sets are diagrammed; but the natitre of the
work i8 to educate the reader to understanding
diagrams and circuits, rather than to compile them.
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cathode hecomes a miniature plate, drawing
clectrons from the heater. ‘The path be-
tween the two elements thus becomes a re-
sistance, similar to that to which we are
accustoied in the three-element tube. Then,
if you study the layout carefully vou will
sce that this resistive cirenit is in parallel
with the cathode coupling resistance—hence
the need for making this value higher than
the plate resistance. It so happens that the
resistunce of the heater leakage path just
described is about one mmegohm—so the two
parallel paths together eonstitute a total re-
sistanee of half this value, or about equal
to that of the one-half megohm in the plate
cireuit.

And, by the way, the leakage path re-
mains at that high one-meg. value only &f
the potential of the heater itself is around
fifty volts, positive. For instance, if the
heater of this tube should merely be
grounded, so that the total voltage between
the cathode and heater would be around 60
(the potential of the cathode, ahove ground),
then the flow of etectrons would he appre-
ciable and this path would be ahuost a short

O many entries, most of them ac-

companied by letters in long hand,
have been received in the Prize Slogan
Contest just ended, that it has been
impossible for the Editor to read and
pass upon all of them- in the short
time hefore the forms of this issue go
to press, nearly a month before pub-
lication, The announcement of the
winning entry, and of others meriting
honorable mention, will be made in
the August issue of Ranio-CraFr,
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23V X" 8480V.
Fig. 6
Showing lhow a current betwween heater and

cathode of a 24 tube introdnces parallel con-
ductance into the plate circuit,

circuit. No, the voltage of the heater to
ground must be about equal to the voltage
of the cathode to ground, to reduce or pre-
vent this flow. The best practical solution
Lies in running the 24 heater off the-same
heater windinig as the push-pull ’45 tubes
Vi and V4 You will recall that these fila-
ments are run at a potential of fifty volts
puositive ahove ground, in order to provide
the proper grid bias on these tubes. This
gives us a very convenient source of a fifty-
volt heater circuit.

It is not possible o run the "2¢ heater
from an ungrounded or insulated winding—
that is, to leave open the connection at “X*
in Fig. 6. Hum is introduced by sueh an
attempt. The push-pull scheine which we
have outlined in this article is quite new and
well worth some experimenting.  Perhaps
you will be the one to unearth some of its
still hidden possibilities.

of Recent Radio Literature

Publishers of radio books, and manufacturers issuing wmaterial of intercst to the industry, the trade, the
Service Man or the crperimenter, are invited to sabmit them for review.

A systematic guide to set diagnosis, as well as 3
radio vecabulary. is included.

The style is clear, and the hook may be com-
mended for the practical constructor who wishes
only that side of radio; while with its companions
it provides a sound hasis for the acquirement of a
more thorough and scientific grasp of the whole
subject. Since the vogue of short-wave broadcasting
and reception is reviving the listener-constructer
who studies his entire receiver as well as 1he dial.
we may anticipate increased demand for works of
this nature; as well as among serious students of
servicing preblems.

IR. T. A, SERVICE MANUAIL. Published
by the Radio Training Association of
Americi, Ine, Chicaga, 111, Intraduction
by Arthur G. Mohaupt.  Flexible lcather
loose-leaf binder, 51, by 8y, inches. 64
pages. 19 illustrations. Sheets printed
on one side only. (Not sold.)

The facility with which a small. flexihle loose-
leaf hooklet of this type can be carried in 1he
pocket makes it especially useful to a busy Service
Man. Its loose-leaf form enables it to he kept
up-to-date, more and more complete as additional
pages are published,

The first 26 pages cover general servicing in-
formation; the important phases of installing, serv-
icing, and repairing commercial radio receivers are
covered in a hrief and concise mammer. While no
illustrations accompany this text. it is so written
as to he easily understocod by all who have a fair
grounding in radio theory and practice. Special
emphasis is made on the importance of ethical con-
siderations to the Service Man, and many valuable
hints are given as to personal appearance and con-

duct in dealing with the customer. TFor those who
need it. these tips will no doubt Le of wvalue;
although it may be queried whether a hook on
ethies will materially ajter any reader’s character.

Pages 27 to 50 inclusive were omitted from the
copy which we have in our hands for review: but
are to he furnished later.

The remaining part of the beok, pages 51 to 88
inclusive. gives service Jdata of commereial radio
receivers; comprising. together with the diagrams,
hrief descriptions of the set, type of circnit, tubes,
resistance values, and voltage values; in fact, all
the usual information required by the Service Nan
for making a quick analysis of the particular set,

Data and schematic diagrams of the following
sets are given, in the pages already issued: Phileo
Models 65, 76, 87 and 95; Majestic Maodels 71, 72,
91 and 92; Bosch Models 28, 48 and 49; Kennedy
Models 10 and 20: Kolster Medels K-43 and Kk-44;
Atwater Kent Madels 55 and 60; Amrad Model 81;
Stromberg-Carlson  Models 641 and 642; Edison
Models R:4 and R-5; Victor Models R-32, R-52
and RE-45: Fria Model 224,

This manual, together with a set analyzer, is
furnished only 19 students of the radio service
course conducted hy the puhlisher. (C. 1. )

RESISTOR REPLACEMENT GUIDE.
Loose-leat folder, containing 16 sheets of
diagrams and tahles, 83, by 103, inches.
Published and distributed tree to service
stations by the International Resistance
Co., Philadelphia,, .

This is what a good many Service Men have been
asking for; it is 2 compactly-arranged tabulation
of the data about each resistor, in each of a great

(Continwed on page 55)
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SPECIAL NOTICE TO CORRESPONDENTS:
pleuse observe these rules:
Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use

only one side of the paper.

Those questions twhick are fownd to.represcnt the greatest general interest will be published lhere, to the

¥ extent that space permits. fue weeks must elapse between the reccipt of a question and the ?J
appearance of its answer here.

Inquiries can be answered by mail only when accompanicd by 25 cents (stamps) for each separate question. F

Other inguiries should be marked “For Publication,’

List cach question.

At least

’

Keplies, magazines, ctc., cannot be sent C. O. D.

“AERODYNE SIX"—TROUBLE
SHOOTING

(69) Mr. A, B. Schoonover,

Ohio.

(Q) I have an *Aerodyne Six” that T bhuilt
two years ago. 1 could never get over 1200 miles
with it; and now it is good for only about thirty-
five. When the second R.F. tuber is removed, the
volume is increased, but not the distance; some-
times, removing the first R.F. tube has the same
effect. \What is wrong and how can 1 correct the
fault? For vour convenignce, the diagram las been
forwarded te you.

Cuyahoga Talls,

(A.)  We believe the major cause of the trouble
lies in the old-fashioned design of the receiver; the
tubes used and climatic conditions may ¢ause a
considerable variation in the performance of the set.
It may lLe presumed that the ganged stages have
lost their alignment. Trinuning condensers should
be placed in shunt to the tuning condensers, as
shown in dotted lines (Fig. Q69). These may be
of the type adjusted by a screwdriver, or of the
knoli-control type suitable for mounting on the front
panel. If the parts have been placed symmetrically.
as regards the electric fields of the instruments, it
will he convenient 1o use the former type of bal.
ancing tondensers. Otherwise, the circuits will not
tune exactly the same at all points in the tnning
range;: some will require re-balancing. In the latter
case. the pauel-controlled instruments are to be
recommended.

If the individual stages are not sufficiently isol-
ated, circuit oscillation may result lefore the maxi.
mum signal amplification possible has been obtained
through the tube. The remedy here is to carefully
check the possible feed-back conditions existing in
the set. A successfnl means of mitigating the effect
of feed-hack coupling 1s the use of series grid
resistors, each of 500 to 1000 ohms. They are placed
between the tuned circuit and the grid of each tube,
(VI1, V2, V3) at the points marked X in the dia-
gram. This will necessitate moving the potentiometer
arm more toward the negative end; resulting in
greater signal amplification and less “B” battery
consumption.

Remove all fixed condensers and test them for
leakage.

Improved tone quality and Detter control of de-
tector sensitivity will result if the detector tube V4 is
“parallel-plate-feed” connected to the first A.F.
transformer. 1°l. (This change is shown in detail
at lower left of complete diagram.) A .001-mf. con-
denser shoulil be connected as shown at C10, and
the capacity of C6 should be changed from .006-
mf. to 2.0-mf.

Remove tubes V1 and V2, and tune in a powerful
local station, using only V3. \'4, V5 and V6. Now,
try several tubes in the third R.F. position (V3),
noting the setting for the trimming condenser in
shunt with C3. Ilest results will e obtained (the
circuits will be less likely to go out of balance at
one extreme or the other of the tuning band) 1t a
set of four tubes (for the tlirce R.F. and detector)
can be obtained which Jdo net necessitate any change
of the trimming condenser.

Details of the parts used in this kit set arc as
follows: L1, L2, L3, L4, Aero coil kit No. U-16;
Ci, Hammarhwd, .0005.nf.; C2, C3, C4, Hammar-
lund, .0005-mf. (ganged); C5, Carter, .00025-mf.;
C7. C8. Tobe, 1.0-mf.; R1, Yaxler ypotentiometer,
200 ohms; R2, Yaxley 6 ohm rheostat-switch; R3,
Yaxley 1l.ohm fixed resistor; R4, Tobe 2-meg. leak
with Polymet mounting; TI1, T2, Silver-Marshall
No. 220 A5, transformers. Except for a ’12A
power tube at V6, type '01.\ tubes are used. C9
(in the lower sketch) should he 0.25-mf.. and I3
a variable resistor with 100,000-ohm maximum.

(0.) After the power is turned on, it is neces-
sary to jar a certain 1929-model .Atwater Kent to
start it playing; and the volume must be constantly
controlled by hand. \What is the cause and how can
it be overcome?

{A.) The trouble is almost certainly due to a
poor connection, either in one of the instruments or
at a juncture. However, the tronble may be ex-
ternal to the set; check the condition of the aerial,
lead-in, and ground. With a voltmeter, test the
filament supply with a voltmeter to determine
whether the source is a steady one. Make sure there
is no break in the reproducer leads.

NFORMATION

Ask as many questions as you like, but
1
|

to avoid misunderstanding.

“'—T

FIELD COILS OF
E—F GENERATOR

TO CyTOUT
RELAY

IRD BRUSH
{ADJUSTABLE FOR
DIFFERENT CHARG-
ING RATES AT
VARYING SPEEDS)

(Fig. Q70) Since the fidld coils of an auto:

mobile geuerator ave cxcited by the battery,

reversing the battery connections arntomatically

reverses the polarity of the generator. so that

the battery will be properly ¢harged <with either
connection.

AUTOMOTIVE RADIO CONNECTIONS

(70) Mr. W. A, R, Miner, Mildred, Pa.

(Q.) In the article “Simplified Automotive Radio
lustallation,” in last month’s Rapto-Crarr. M.
Egert states: “If the ‘A—" is grounded, the re-
ceiver is connected up as shown. If the "M+ s
grounded to the car frame, reverse the hattery
commections and make the car frame a negative
ground, instead. This will change nothing except
that it reverses the reading of the ammeter on the
instrument board; accordingly, reverse the con-
nections to the meter and everything will then be
in proper shape.” I beg to differ with him.

If he does mot reversc the connections on the
generator he will have the finest case of run-down
auto bhattery he ever heard tell of. You see. when
the positive terminal of the bhattery is connected
to the frame, the positive side of the generator is
also grounded; so that when the battery terminals
are reversed those on the generator should alse he
reversed. I may also say that those of the gen-
erator are inside the generator case and, in mwost

(Continucd on page 36)
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(Fig. Q69) The “Acrodyne Six’ was in its day o very good receiver; wwith certain refinements inty
A few simple changes are shown by the dotted
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oduced, it will serve those whose weeds are satisfied
ines and Xs in the origing! circuit, above; and the recommended “paralic.

plate feed’ detector eireuit is given at the lower left; the plate showld be by-passcd to grownd by C10 fu cither case.
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Modernizing the Old
Receivers

{Continued from page 10)

in many cases, it will be found desirable to
reduce the plate voltages helow the rating
of the 26 tubes, to prevent oscillation.

1t should be noted that the power chokes,
of the usual 30-henry, 60-t0-100 rilliauup,
rating, are shown here connected in the
negutive lead of the power unit. However,
they may be connected in the positive lead,
at the points marked X, with practieally ne
change in performance; the latter connec-
tion is the more usual one. Both methods
are nsed in commercial sets.

Taking Out “Bugs”

It there is any variation from normal
operation when the conversion is completed,
it is advisable to check the tubes, either by
substitntion or by test. Both methods, in
fact, should be followed because, very often,
tubes will give perfect readings when the
ordinary test instruments arve used, but do
not function well in the receiver.

Special attention should be given to plac-
ing the power supply unit, when the job is
ready for installation. If care is not taken
to keep the pack at o suflicient distance
from the converted set, induective coupling
between the two units may eause consider-
able hum. TIf the power transformer is not
well-designed, hum may result, due to the
elcetrical center being different fromm the
mechanical center. A defective center-
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tapped filanent resistor, in which the elec-
trical center is not the mechanical center or
tap, will eause a certain amount of hum.
For this reason it may be desivable to nse
center-tapped units in which the tap posi-
tion is variable; there are several wakes of
these. The grid leak and detector, in the
remodeled eireuit, have been changed from
the standard Atwater Kent conneetion (leak
directly to filament) to the more conven-
tional shunt eircuit shown in the schematic
diagrain.

{(\.C. tubes have a tendency to cause o
greater degree of  feedback than  battery
tubes of the smme general charaeteristics
and, for this reason, some ofher plan than
reducing the “B” potential applied to the
ILF. tubes may be advisable. For example,
the values of It5 and R6 may be increased:
cither changing the resistor or adding a re-
sistor in series with each one; the former
is preferable as it keeps the grid leads short

Fditor))

The parts used, and values, to make the
changes shown, are: one UY socket. for V4,
one ADBC transtormer, with five secondaries
of the voltages shown at T1'; one condenser
bank, with values as follows—Cl1, C2 3-f.;

C3-C4, 2-mt.; C5-C6-C7, 1-mt.: the tirst
three should he able to stand o 600-volt
I)C. test. The voltage divider L1 may

be up to 20,000 oliis with movable hands,
and shonld be able to carry 100 millimnperes.
IR2 is 400 ohms, B3 2,000 ohins: and 114 may
he any suitable volmne-eontrol resistor. Cht,
Ch2, as used by the writer, is a dual choke
in one housing. The center-tapped resistors
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7, R8 and RY are 20 olins each. R3 and
R6, found in the original circuit, are 800
ohmis. Any standard kit for a 71 power pack
is usable. The entire cost, for parts of the
best  quality, shonld not run over fifteen
dollars to the dealer or Service Man, The
method deseribed enn be very easily applied
to any ol the popular five- or six-tube
bhattery receivers.

{(Further improvement in these Atwater
INent receivers along the lines of audio
quality may be effected by replacing the
audio transtormers T1 and T2 with more
modern units; it is recommended that the
builder change, at least, Il articnlar
makes are not named, for everv radio ran
has his personal preferences. The primary
of this transformer, also, should he by-
passed to ground hy 006-mf.—Editor.}

In a subsequent article, the necessary de-
tails of renovating another old-time favorite
receiver will e explained.

Fidelity or Volume?

(Continued from page 21)

The magnetizing force of course now be-
comes zero; but beeause of the retentivity
of the iron, the magnetie density is not zero,
but has the value indicated by ob, Now
lIet us turn on the eurrent again. 'The mag-
netization returns again to the value it had
hetore, but by a different path on the graph.
It returns by the path bda: whereas before
it dropped by thie path acb. ‘There is thus
formed a minor loop which, of course, has
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no particular significance, (because we al-
ways operate with the switch on) but leads
to ideas of what happens under operating
conditions.

Why Inductance Decreases

The curve aeb is part of the hysteresis
loop, indicated by the hroken line. Now let
us turn the set on, and leave it on. We
are operating at the point e of IMig. 7D,
which is a lip of the hysteresis loop shown
as a broken curve. Now let us tune in a
signal which is, of course, alternating cur-
rent.  During half the cycle the signal cur-
rent adds to the magnetization, and during
the other half it subtracts. So a minor loop
is formed with the point a at its center. Ac-
cording to our definition of induetance, and
since we are only interested in the change
of flux which the alternating component
produces, the effective or apparent perine-
ability is the slope of the line joining the
tips of the minor loop; that is, the slope of
the line ed. Tt is clear that this is much
less than the slope of the major hysteresis
loops. Furthermore, it varies with the size
of the minor loop and its location on the
major loop. The effective indnctance varies
proportionally with the effeetive permeahil-
ity. ‘The further the minor loop is from
the origin o, the less is its slope; the greater
the minor loop, the greater is its slope.

So, the greater the D.C. component in the
transformer, the less is the ceffective indue-
tance for a given signal strength.  Also,
the greater the signal strength for a given
value of D.C. component, the greater will
he the effective inductance. Of course, we
arc assuming that the operaling point is not
too near the condition of saturatlion,

The curves of Figs. 6. 8 and 9 show these
effects as measured experimentally on a
commerceial transformer. In Figure 6 the
indnctance is seen 1o increase with the alter-
naling signal current, as also in Fig. 8 with
the alternating signal voltage applied to the
transformer terminals. Also. the greater
the direct-current component in the wind-
ing, the lower is the inductance curve. The
ctfect ot the D.C. component on the induc-
tance is shown verv clemly by the curves
of Figure 9, 'The lower curves of Figs. G
and 8 becomes flattened as the signal com-
ponent is increased; because the D.C. com-
ponent is so great that saturalion is being
approached.

Effect of Strong Signals

It is inleresting lo note what happens in
a transformer which is eonneeted in the
plate circnit of the “C™ bias detector. As
the signal strength applied to the grid of
the detector increases, it is well known, the
constant current in the plate eircuit of the
deteclor increases; so that we should expect
the effective inductance of the lransformer
to decrease. On the other hand the in-
creasedd  alternating  (signal)  component
tends to nphold the effective induetance; so
that we should expect the inductance of the
transformer connected to the detector to
remain suhstantinlly unchanged. What ac-
tually happens is shown by the hreken curves
of Figs. 8 and 9. 'The tendency of the in-
ductance to remain unchanged is clearly in-
dicated; actually the change is not great,
being hardly more than ten per cent.

Fortunately, the changes of inductance
due Yo changes of signal slrength ave not
great, but they must be horne in mind when
designing transformers and chokes; and due

1
provision must be made to avoid saturation, | 5o DS e o e e T e
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loss of & patent. So lose no time. Get in touch with me at once by mailing
the coupon helow.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention
to patent and trademark cases. Onr offices are directly across the street
from the (1. 8. Putent Office. We understand the
techinicalities of patent luw. We know the rules
and requirements of the Patent Office. We can
procecd in the quiekest, safest and best ways in
preparing an application for a patent covering yolir
idea. Qur success has been built on the strength
of carciul, efficient, satisfactery service to in-
ventors and trademark owners loeated in cvery
state in the Union.

Strict Secrecy Preserved—
Write Me in Confidence

All ecommuntcalions, fketches. drawings. efe., are
lield in strictest confidence in strong, steel, fire-
proof files, which are accessihle only to authorized
memhers of my stalf.  Feel free to write me fully
and frankly. It is probiable that I can help von.
llizhest refercnces. But FIRST—clip the coupon
and get. my free book. Do THAT right now.

No Charges for Information

on How to Proceed

The booklet shown here contains valuable informa-
tion relating to patent procedure that every in-
ventor should have. And with it I will also send
you my “Record of Invention” form, on which vou
can sketeh vour idea and estahblish its dale hefore
a witness. Such evidence may iater prove valnable
to vou. Simply mail the coupon and 1 will semnd
you the looklet and the “Record of Invention”
form. together with detailed information on how

Ir CLARENCE A. O'BRIEN
|
|
|
|
|
to proceed and the costs involved. De this NOW. I
|
|
|
|
|
|
|
|

Registered Patent Attorney

3504 Security Snvinucs and Comm’l Bank Blda.,

Washingten, D. C.
S
Suite 1106, Woolworth Bide., New York City

Please send me your free hovk., “*How to Obtaln
) o I'utent,”” and your ‘"Record of Invention’ form
No need to lose a minute’s time. The conpon will wilhout any cost or cbilgation on my part,
bring you complete informuation entirely without

charge or obligution.

Clarence A. O'Brien

Regisrered Parent Arrorney
Member of Bar of Supreme Court of the United
States: Court of Appeals, District of Columbia;
Supreme Court, District of Columbia; United
States Court of Claims.
Practice confined exclusively to Patents, Trade-
marks, and Copyrights

Name ..... D L G

Address ...

B T T PP P

(Important: Print or Write name clearly
and address office nearest you)
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10 Toolsin One

SMALL but handy article which
serves for every possible need of the
all-round mechanic. Invaluable i any
emergency.
An excellent combination of utilities for
the household—every necessity featured:

HAMMER KNIFE-SITARPENER NAIL
PULLER — BOTTLEOPENER — SCREW-
DRIVER — CORK-SCREW — CAN-OPENER —
WEIGH-SCALL RULER TABLE OF

WEI (:HTS AND MEASURES

RADIO-CRAFT

Tempered Steel
Screw Driver

High Carbon
Khnife Sharpener

Just glance at the illustration and you will Cork
see how really useful this article is. The Screw
“Ten in One Tool” is 10 inches high and
finely nickel-plated. .
The new too! is not only handy in the Ad’""'bl_e
household, hut every TOURIST, AUTO- Screw Weigh
1ST, CAMPER, PICKNICKER, BOY- Scale
SCOUT, FISHERMAN, CANOEIST, 15 Pounds
etc., should carry in his bag one of these in- ‘
((l)isi?}gn%all‘:nle §%8binatio(|}1 tools(.} No ?E]OP' Table of
ICE, RE, GARAGE, FARM, | Pl o it

BOAT, should be without one. PRICE > inch £11 M
$1.00, POSTAGE PAID. Steel Rulef | | N e ecircs
Be the first one to own the “Ten Tools in ¢
One” in your own town.
Send your order today, pin a dollar bill to y
coupont helow and the shipment will go R

forward to vou the same day order is 3§ Can
received. ‘:% : Opener

GRENPARK COMPANY 5

245 Greenwich Strect
New York, N. Y.

| Grenpark Company, FG7 | Only
| 245 Greenwich Strect, -
| New York, N. Y. I ‘Weigh Scale 10 Inches
| Enclosed find $1.00 for which please send | Hook High
| me prepaid your “Ten Tools in One.” |
1 |
(] (e e o - P | .
I | Mail Coupon

Address sodmasmst o aminde -
fiaddces } Send for Yours
P TN i miremmsie i 4 it - o Stalte.anssdnmes | TO-DAY

== ———

EMBASSY

BROADWAY AT 70™ST.
NEW YORK

OO IARGE LIGHT ROMS

AlL WITH BATH

$ 250 A DAY FOR ONE PERSON
$350A DAY AND UP FORTWO

Special Rates for Permanent
Guests

FINE RESTAURANT
REASONABLE PRICES

Club Breakfast, 30¢ to 50¢
Luncheon, 75¢
Table d'Hote Dinner, $1.00

EDMUND P. MOLONY
ﬂhmager

and Mailing List Catalog

Gives counts and prices on over 8.000

dierent lines of business.
what your business, in this book you
wlll find the number of Your prospec-
tive customers llsted.

Valuable infermation showing how to
use the mails to secure orders and in-
qlulrles for your products or services Is
given.

'Lnrﬁest City  Directory  Publishers _in the
Mnlllnz Tast Combpilers—Business Statistics

No matter

Write for FREE Copy
R. L. POLK & CO., Detroit, Mich.

nches in Princtoal Clties

Producers of Diret Mall Advertising
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which would cause more trouble, by lower-
ing the inductance, than the advantage of
keeping the inductance at a constant value.

| For, as indicated hy the curves, large D.C.

components tend to keep the effective in-
duetance econstant for large signal eompo-
nents; but the genceral level of the curve has
been greatly redueed, especially for small
signal components.

Variations of inductance in transfermers
and chokes may be interpreted in terms of
fidelity of reprociuction as mentioned before.
The greater the inductance (or impedance)
the Dbetter will be the response to lower
andio frequencies. In voltage amplifiers,
the gain will be increased as the inductance
is increased; while, in power amplifiers, the
inductance may he varied considerahly with-
out producing any material change in gain.

Operatme Notes

(Continved from page 16)
hum has been traced to a bad se(-tmn of the
Mershon eondenser; while “fading” which
was blamed on bad screen-grid tubes has
been found due to cold-solder connections
to the tuning condensers.

Feed-hack and “peannt whistles” in “Kol-
ster K” models are often cured by reversing
the primary conneetions of the first andio
transformer. Other cases require shielding
the power fnbe—not tlie detector tube. In
the console sets, the speaker cord will cause
feed-hack when too near the deteetor.

& P

VARICMETER

I«hlllnlmmuulrh|u|||.|lu|

DRUH DlaL

GRID \.:Aktﬁ OHMS
1T RF  2N0 !F 3RD RF DET. IST AF
Fig. 7

Changing the value of R2 will change the tone
of a Bosch 28" or %297,

Leaves from
Service Men’s Notebooks

(Contivued from paye 12)
the antenna resistor, which was not making
perfect contact hecause of a rough :md
worn resistance strip.  Luckilv, T had a
similar one with me.

With the new resistor in place, I tem-
porarily hooked up the set out of the cabi
net to see how it worked; it was perfect.
In wmy trivmph, I called the owner and asked
himm to try it To my amazement, he said
that the volume control was hetter now bnt
that there was something unusual about the
set; and he suddenly decided that 1 had
changed the tone of it. Since he knew noth-
ing about radio. I couldn’t explain that re-
placing the antenna resistor would not
change the tone, and I was about stuek.
The set was a table maodel, and the speaker
was at the end of the roon; so that the
removal of the chassis did not alter the
acoustic conditions. T checked my work
over and over and found nothing wrong.
As it was late, I put the set back into the
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cabinet and hooked it up, expecting to tackle
it the next day. )

But, before 1 puacked up, I asked the
owner to try it again and see if he could
find the exact difterence. Suddenly a smile
beamed on his face; and he turned to me
nndl said that it was perfect. 1 could hardly
talk; and almost forgot wmy service fee, and
quite forgot my customary good-night,

On my way home I came to this conelu-
sion: In radio reception, the front of the
receiver takes the place of the expression

RADIO-CRAFT

of the face which is talking to vou. What
I had forgotten was to give the vibrations
a face. With that restored, the set lost its
strangeness to the eve of the owner, and
once more became a friend of the family.

The moral is: a set may look like a mil
lion dollars in a cabinet; but ont of the
cabinet it is, to a person ignorant of radio,
nmierely a piece of junk. When vou finish
vour repairs, make a short test and then put
the chassis back in the cabinet hefore let-
ting the owner try it

The Service Man’s Open Forum

(Continued from page 17)

“know it all.” 1 will never make that mis-
take; T had my tesson four vears ago, and
[ am still studving.

Don‘t misunderstand me: | am not sore,
and [ do not feel that the poor ofd manu-
facturers should supply every Tom, Dick
and Havry with information; for that hurts
the mannfacturer, the dealer, and the Serv-
ice Man who has a real shop. Dut 1 do
think that the manufacturer should get out
ot his head the idea that every dealer is
or has a good Service Man.

Not long ago the chief Service Man of
the Sinunons lardware Co., which is 1lhe
Philadelphia distributor of the Apex, came
to our shop and gave my boss (a young
fellow like myselt) a contract to take care
of every Apex in this territory sonth of
Camden, at a tlat rate. (We do only deal-
ers’ work and thzt for the distributors, and
do not advertise te the public.)  Now, it
I do say it, Apex dealers here get service.
If other manufacturers and distributors
looked areound their territories, they could
find real Service Men equipped to do up-
to-the-minute work. 1 hope the manutac-
turers will give up the idea that anyone is
an Al Service Man, and give the indepen-
dent Service Men a chance to show them
something.

Janns Covir,
Unsworth Redia Laboratory,
Vinelund, New Jersey.

A SET FOR THE CAR
isditor, Ramo-Crarr:

| have been experimenting with aatomo-
tive radio for the past seven months, and
I think it is the hest thing ever started. for
pleasure in a ear. With a volume control
on my set, which ean be (orned from a
whisper to enough volume to hurt vour ears,
I eannot see why it should he called unsafe
to drive with the radio turned on. Several
people have driven my car, two of themn
women, and they say it does nol intertere
with their watching the road—any more
than listening lo the radio interferes with
one's playing cavds. 1 think automotive ra-
dio is here to stav; and I an for more of
it, since I am in the sales and service de-
partiment, and think it will be a very profit-
able business.

I have tested several factoryv-bnilt models
in different ears, and for the past three
months have psed a special receiver, devel-
oped in my own laboratory, for a Ford
“Model A” sport coupe. It is installed in
the cowmpartinent behind the seat, on the
right-hand side of the car, willi the tuning
dial, velume control and switch toward the

driver. It can also be tunect from the rumn-
hle svat.

It uses three 24s (one the detector) with
filaments wired in series, and a resistance-
coupled amplifier with two 01 As and a4 *71A,
working into a4 magnetic cone which is
mounted in the side of the top, hehind the
receiver.  The current drain is 23; amperes
from the storage battery, and 26 mills from
the 3" battery. ‘The dry cells (135 volts
“BY” and 221, volts “C”) arve carried in a
metal box in the rumible seat, and lhe cable
is shielded. The chassis is bnilt on a steel
frame, 12x8x8 inches; and completely
shielded. A square yard of copper screen,
tucked into the iop of the car, serves for
the acrial.  With proper chokes and by-pass
condensers and this resistance eoupling, |
find that about 609 of th. ignition noise is
climinated.  With one 25000-0lun, 5-wutt
carbon vesistor in series with the high-ten-
sion lead of the distributor, and a 2-mf,
condenser across the generator, noise can
hierdly ever be heard, even as high as 1,500
kiloeveles.

Frovn A. 7uunen,

Chief of Radio Dept.,.Keithiey Bros.,

Michigan City, Indiana.

SERVICE MEN SHOULD STUDY

Iiditer, Ravio-Cuarr:

I speeialize in clectric power contracting;
however, for the past six vears | have sold
and serviced radios of all descriptions, and
I feel that 1 can understand both sides of
the service situation.

First, the manafacturer has ne reason
to he enthusiastic about the average inde-
pendent Service Man; who has usuaily, in
the past, sold custom-built radio and bheen
prone to knock most any factory job. Sec-
ondly, a competent Service Man with the
proper testing equipiment shoild not be com
pelled to write to the factory for prints.

Now, as to the Service Man. e should
first be a licensed eleetrician.  Proof of this
is the electrical fire hazavd report for 1928
(ns given in The Klectrical Contractor).
which assigns radie as the third eause of
fires in New York City: and estinmtes the
damage eaused, mostly by improper installa-
tion. at about eighteen million dotlars.

I helieve that investigution would prove
that the wman who bewails the small pay is
of the tvpe who knows that "I divided hy
b egnals R, and thinks that he understands
everything eleetrical. Again, he mav he
the gradnate of a three- or six-month course,
and believes that he shonld get the salary
usually advertised by the school. A Jittle

Successful
Servicing
Demands Good

Instruments

» » »

I “
Pattern 199 Set Analyzer
i YOU can’t afford to waste vour time

and endanger your success with
inferior testing equipment when
Jewell Pattern 199 Set Analyzers
cost so little.

Here is the most popular set ana-
lyzer on the market —endorsed by
1 leading radio manufaeturers and en-
gineers—the choice of the largest
service organizations—proven by
[ vears of suecessful service — Jewell
Pattern 199 is the logical choice of

every alert radio service man.

The two large, easy to-read meters
are the best that can be made in this
size. The selective type push button
switches afford unequalled speed and
convenience in testing,.

The Pattern 199 is so simple to
operate that service men of even lim-
ited experience can accurately and
rapidiy analyze set troubles when it
is used 1n connection with Jewell Set
Analysis Charts and a Jewell Instruc-
tion and Data Book.

It is false economy to handicap
yourself with inferior testing equip-
ment. You owe to yourself the ad-
vantages provided by Jewell Pattern
199. Mail the coupon for a 16-page
bulletin that tells the complete story.

L
--—-----1

Jewell Electrical Instrumem Company
1642.K Walnut Street, Chicago. Minois

Mail yonur bulleiin describing the Jewell Pattern
199 and other raidio scrvice insiruments. I

I Name. —_—— = — I

".-lddre:s
‘--------J
e s e —————
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ALLERTON HOUSES

NEW YORK CITY, N.Y.

O located they offer the social

value of a distinctive address

with the air and service of the

select club; lounge, library,

billiards, squash courts and hand-
ball courts.

e

" $15 to $25 Weekly

38th St., corner Madison Ave.
39th St., near Lexington Ave,
55th St., corner Madison Ave.

57th St., cor. Lexington Ave.

for women only

Chicago Cleveland
Allerton Houses, for Men and Women

Prepare for BIG PAY Jobs!

Learn Radio and Television

Organized Labor—owner of Station WCFL, Chicago, the first station to broadcast television
on an aural wavelength—Is conducting a nation-wide good-will campaign and suggests the
study of Radlo and Televisien as a happy and profitable way of getting better acquainted, and
makes this astounding offer:

Complete Radio and Television Course @ ALL FOR
Handy Loose-leaf Lesson Folder $
Radio and Television Dictionary 2

Large Schematic of Federation Four
WCFL Radio Magazine for One Year ONLY

You Assume No Moral Obligation in Accepting This Offer. 1t is a Good-will Project.
The WCFL Radio and Television Course is used as standard text in more than four hundred
high schoels and is also being studied by nearly 50,000 adult students. It has helped thousands
to increase their earnings.

OPENS THE DOOR OF GREATER OPPORTUNITY IN RADIO FIELD.

e ————————————————————————q  Tighting for the
WCFL, 623 So. Wabash Ave., Chicago. Freedom of the Air

For the attached %2 enroll me for the WCFL NRadio and Telerision ' }”ffl‘oRna?m M:%?izcl:ﬁols
Course, also_sxend me Taoosc-leaf lesson DBinder. Hadio and Telerision I . Y B e
Dictionary, Larce Schematic of Federation Four WCFL  Radio | fighting for the freedom
Augazine for one year. of the air—the gravest
| question now before the

public. Whoever monopo-
| lizes broadcasting will
| control the Nation. The
| air MUST remain FREE.

Name ..

N interesting announcement of the OFFICIAL RADIO
SERVICE MANUAL is to be found on page 6 of this issue.

This Manual has been especially prepared for the Radio
Service Man. It is a complete directory of commercial wiring
diagrams of receivers.

A special pre-publication offer has been made—be svre to
read it.
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reasoning would show that, if radio and elec-
trical engineers could be made in six months,
it would not be necessary to pay high salar-
wes to them.

If vou are the man whe thinks you are

| not getting enough and should be advanced
| to the high-saluried class, be honest and ask

vourselt: "o } know my algebra, geon-
ctry, trigonmuetry; can I work problems
in caleulusy™ It vou cannel answer yes,
then perhaps yon are getting just about the
amount for which vour employer ean pget
another man or boy of equal ability.
W. J. SAUNDERS,
Merom, Indiana.

Whose Patent?

(Continued from page 15)

ployee, is required to forego legal protec-
tion on the processes, discoveries, or ap-
paratus, which he devises or makes during
the course of his employment at the bureau;
either by reason of any alleged adminis-
trative policy of the bureau or by reason
of any supposed implicit duty which an
euiplovee owes to his employer with respect
to the service in which he is engaged, or by
anvy necessity of dedieating the patent to
the public.

On the contrary, the court held, every
commiercially useful hnprovement devised
by a bureanr emplovee during the course
and as a result of his employment on gov-
ernment thue and money, using government

! tools, equipment, and facilities, is the right-

ful legal property of the employvee (pro-
vided he patents it) and not the property
of the public.

Mr. Duniore was alive to the facts. Ile
took out three patents for improvement in
radio receiving sets which, it has not heen
denied, he made in the capacity of em-
plovee, ns a part of the day’s work, and
at the direction and expense of the Bureau
of Standards in the role of employer. The
results of his work were duly published in
the Bureau of Standards RBulletin No. 450,
read with approval and (as usual) appro-
priated by a comrercial firm for profit.

Mr. Dunmore saw no reason why part of
the profits were not his. No doubt he was
rielieuled for his *unprofessional” attitude.

| However, he may have been irked by high

standards and low pay; for he brought suit,
won a fortune figuring in willions, and ob-
tained a decision which merits the atten-
tion of every scientific man.

Mr. Dunmore is entitled to respect. le
has shown the way whereby every employee,
every scientifie and technieal man may se-
cure a fair return for his effort and ability.
Patent protection has been provided for the
express purpose of securing compensation
to the man who promotes technical science
and the useful arts. It merely remains for
lim to avail himself of the opportunity.

(/lowever, ax a great jurizi obrerved,
“the luw is the lust queéss of the last judge”
Since Mr. Byers’ article was put in lype,
a news dispaich informa us that the gov-

| ernment has reopened the case by suing in

1

the zsupreme court of the District of Colum-
bia and the federal court for the Eastern
distriet of New York, to obtain a convey-
ance of the Dunmore patents, held valid in
a recent suit aguinst the . €. A. It is also
forecast that legislation by Congress will
be urged, (o elorify the law.—Foiror.)

L]




Why Is Code Used?

(Contsnued from page 26)

favor ot the radio telegraph; exeept where
lay operation is indispensable, as in radio
broadeasting. Obviously, an entertaimment
program cannot be sent by code,

True, notable progress has been made in
radio telephony, quite aside fromn its best-
known use, for broadcasting. Compaet ra-
dio telephones are now employed aboard
aircraft. Radio-telephone connnunication is
being emploved between ship and shore.
The tacsimile system is being constantly im-
proved, eventually to be employed in han-
dling radio messages direct in  taesimile
form. Nevertheless, these methods are niore
intricate, costly, and less positive for long-
distance communication, 1t should be noted
that the telephone was introduced many
vears ago Ly railroads tor train dispatching
and trafic orders; neverthcless, the tele-
graph has continued in use for such pur-
poses.

For one interested in a radio career, the
code is essential and will continue so for
vears to come, if not forever. Irrespective
of what branch a man may be aiming for,
the code will be found usetul if not in-
valuable. Since no one can operate any
formy of radio transmitter, even facsimile
and radio-telephone transmitters, without
an operator’s license (which calls for the
ntastery of the code) a redio man is indeed
handicapped without code experience.

Most laymen fear cven the mention of
code, and yet the code mav be readily mas-
tered; the average man can learn it within
six or eight months. There are many in-
stances of boys mastering the code in three
or four months, provided they follow a sci-
entific iethod of instruction rather than the
crude procedure of listening in on amateur
and commereial traffic from the start. Dur-
ing fifteen years or more of training tens
of thousands of men and bovs for radio ca-
reers, radio instructors have developed in-
genious shorteuts whereby the code may be
mastered in a simple and rapid manner.

Sereading Stations on
the Dial

(Continued from page 29)

Without completely rebuilding a set, it
would scem, it is possible to use hoth coils
to cover wide bands, as hefore, and coils
to cover the specialized broadeast bands, as
described. We may introduce a shorting
switch around C4, so that it may be ecut
out, wlien desired; this method was much in
use in the old days. Or we may wind our
special coils on forms wupon which are
mounted small fixed or, preferably, semi-
adjustable condensers, such that they may
be set to optimum values for the broadcast
band desired. (A five-prong socket would
be required for this purpose, as in Fig. 3,
unless a clip counncctor were used instead.
In the case of a screen-grid first stage of
R.F. "amplification, before the detector, the
familiar control-grid conneetor would be
attached to C4 instead of Cl.)

The following tables show the extent to
which a series capacity spreads the readings
of a tuning condenser from the middle to

POLYMET PRODUCTS

The HEART of
Things
Electrical

Strong Hearts win the
industrial race, too! As
compared with the ways
of nature, clectrical
manufacturers have a
tremendous advantage:
they can determine
heart-strength in ad-
vance! They can incor-
porate units, at the
birth of equipment,
which insurc long life,

stamina, leadership!

Polymet produces tested essential parts for many suceessful
radio receivers, metors, ignition devices, clocks, telegraph
and signal systems—where clectricity actuates or controls.
Such wide aceeptance proves these earefully made Polymet
Products are Strong Hearts, too!

Polymet
B3l-a E. 134k Sa.

PAPER, MICA, AND
ELECTROLYTIC -+ -
CONDENSERS,
ELECTRICAL COIL
WINDINGS » » ~
TRANSFORMERS
ENAMELED COPPER
WIRE, RESISTORS,
RADIO ESSENTIALS

1 4 4 7

F

Hlusirated catalog of

Polymet Products
isavailable on request

Manufacturing Corporation

New York Clty

interested in radio.

improved on.

number of years.

fet, ""Why the Radio Doctor."””
well known manufaciured eupcrheterodvne)

E. W. PARKER, Pres. RADIO DOCTORS,

$3,000 to $5,000 per year

The professional “Radio Doctor” receives $2.00 or $3.00 per visit and is
welcomed in the best of homes—may I tel! you more about this new,
fascinating md cxtrem(-]y rofitable business?
(Early nquiries will receive a blueprint of a recent

Write now for free book-

INC., Dept. €12, 131 Essex Street, Salem, Mass.

Radio servicing offers the biggest opportunity for the man
About 10,000,000 receivers need service
some time or other, many are naturally inefficient and can he

The Radio Doctors, Inc., is the only institution teaching exclu-
sively radio repairs, having specialized on this phase of radio for a

: No Wind SOMETHING DIFFERENT
No Flint. Nu Fru:tmn
MAKE U

$40 A DAY

Showing My Mystery Lighter (o

Men. What Makes It Lizht?
All Guaranteed. No Flint or Frictlon.
New  Princlple of Ignition,  Samble

Sample Gold er
Agents write for

with 8ales Plun. 2%c.
Silver Plated. $1.00.
proposition. NEW METHOO MFG. CO.,
Oesk SF.7, New Method Bide..

Bradford, Pa. |

Write for Information about the NEW

H-F-L MASTERTONE

LABORATORY MADE RECEIVER
The Year's Qutstanding
Radio Achievement

HIGH FREQUENCY LABORATORIES
28 N. Shelden St. Chlcage. Il

Voltage Contrels
highest standards.
and serve well.

them for all
purposes.
Write Dept. RC7 for Com-
piete  Literature  on  all
Electrad Products

that PAYS

ELECTRAD Resistances

and
are built to
They serve—
5 That is why
experienced service men prefer
replacement

175 variok 5t. New York, N.Y,

ELECTRAD
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Here at last-

is the one and only REAL big magazine on short waves vou have wished for so long.

Chock full with short-wave aope for the “ham,” the amateur, the experimenter,
the professional.

Over 250 illustrations, hook-ups, charts, circuit-diagrams and actual photos of
receivers, transmitters and practical stuff.

Filled to the brim with honest-to-goodness “meat”—not a picture book, no mathe-
matics, no theories that are over your hcad—PRACTICAL dope, live meat-—that’s
what you want—and get.

100 big pages, 9 by
12 inches, printed
on a heavy grade

/ ‘.AI’(!" IMYENTIONS
ard DEVELOPMENTS
inSHoRT wavEs. T

On All / How rosuite

—Newesrwoonwa  Of book paper,
Large =2 Havovmsas, with  a  Deautiful
cover in four col-
Newsstands ors that's
SHORT WAVE

CRAFT.

Contains more ma-
terial than a $2.50
book, vet the price
is but 50c. a copy.

anviCLrn wY
Dr.Lee de Foresi
Lourence M, Cochedey

Robért Kruse \
ok L m...m\_ 3

50c¢

The Copy

David Grimes
"Bk Wertrborg
Srtvan Marris
W. G, Cisim

PUBLISHED ON THE 15th OF EVERY OTHER MONTH

Edited by Hugo Gerusback, originator of the world's hest radio magazines, such
as MODERN ELECTRICS, RADIO NEWS, RADIO-CRAFT, cic.

Mr. Gernshack has marshalled together the greatest short-wave experts, and they
will write right along for SHORT WAVE CRAFT

Not only that, but he has imported articles by German and French short-wave
authorities. Most of this material has never appeared in print in America.

Just glance at the contents of the first issue and be convinced.

Robert Kruse
John L. Reinartz

A Few of the Many Other Articles:

Hertzian and Infra-red as a Means of Communication, by Dr. Fritz Schroter (trans-
lated from the German)

Ten Centimeter Waves, by Dr. Ernst Gerhard (fromi the German)

A Treatise on Short \Waves, by Dr. Bley (from the German)

Bringing Old Short \Wave Receivers Up to Date, by “Bolh” Hertzherg

Importance of Smooth Regeneration and How to Obtain It in the Short Wave Receiver

Short Wave Reccivers—Simple as \Vell as Elahorate Receiving Sets

Short Wave Transmitters—How to Build Them for Various \Wave Lengths

Short Wave Converters for Broadcast Receiving Sets

“Bob” Hertzberg
David Grimes

Sylvan Harris
H. G. Cisin

Laurence M, Cockaday
Dr. Lee de Forest

. Regular Departments in Stiort Wave CrarT
A3 . . . .
g Photographic Section—npictures of latest short wave sets and stations
40\ /e‘ Transmilters for Short Waves—Iow to huild them
NS Shert Wave Receivers—Construction data for all types and kinls
‘:‘9 \;7, The Short Wave Ex]l)erimemcr
% “'1 (N { The Short Wave leginner
N o Y o pLh Y E

o Sele te S Television on Short Waves
RN C“\O Short Waves for the liroadeast listener

ot %@, LGS @) Uhra Short Waves

T AN I N ) O Aireraft Short Wave Sets |

v, ot S A llow to Iuild Short Wave \erials

% ’.‘,' % « O How to Tell the Time in Various Parts of the World
A :."fn’_ﬁ,‘;,. “ Short \Wave Question Dox

) o Jot S

o, %, e Ny SPECIAL OFFER!
R ¥ ‘\QJ During the month of JULY ONLY,
"‘7_»1 % . % }*, we are accepting Charter Subscriptions

2 - 4 at a specially reduced rate of 409%,.
€_‘ ‘a0, A Y . » » @
‘. o . This offer is void after July 30th. Take
Sy advantage of this money-saving oppor-
m bl QuNy tunity and fill out the coupon.

July, 1930

the top of the scale, while shortening its

| capacity vaviation from 60 to 75 per cent
at the upper end. (It must be remembered
that the wavelength varies as the square root

| of the capaeity in a cireuit, if the inductance
remaing fixed; consequentty the reduction in
the tuning range would be only, sayv, 40 per
cent,, at the upper end.)

With .00005-mf. (50 mmi.) at C4
| Capacity of C1 Capacity of Combination

10 munf. (minimun) 8.3 nunf,
5 & 166
Bid = 213
50 ¢ 250
62 ¢ L AL
5 B 300
90 « 321
102 ¢ 336 ¢
115 348 ¢
128 « 360
10 “ 368

With .0002-mf. (200 mmf.) at C5
Capacity of {2 Capacity of Combination

10 1f. 9.5 mmf.
35 0« 208
G0 - W2 "
85 « 5.6 ¢
110 * 714 0
135 806 ¢
160 * 88.9
180 * 0.7 ¢
200 ¢ 100.0 *
220 ¢ 1048 *
240 0« 108.6 *

TELEVISION NOVELTIES

OHN L. BAIRD, the Scotch television
J experimenter, recently  bronght out a
novelty which may be expected to appeal
to his countrymen; it is the simultancous
use of the same dise tor scanning and as
the  reproducing  diaphragm of a loud
speaker, through magnets ranged aronnd its
rimi which set up vibrations in the metal,
even while it is spinning.

Another invention of his, which seeius
more practical, is the use of larger rec-

I tangular holes (oblong, instead of square)
| to scun the edges of the image, thus giving

it a finer grain in the central portion. T'his
corresponds to a similar central sensitivity
of the eve. The image is also high and
narrow, in the proportion of 7 to 8. Since
March 31, speech and images have been
hroadcast together on the Baird systenr by
the B. B, C. al l.ondon.

An interesting element in recent demon-
strations is said to he the fact that a hlack-
and-white effect, in the televised image, is
prodnced by lighting the reeeption romn
with red lamps. 'This counteracts the pink-
ness of the neon glow-lamp, and prodnces a
more natureal effect on the screen.

EXTENSIVE SCHOOL RADIO

N South Dakota plans have heen an-
I nounced to install radie equipment in ull
the five thousand schools of the State within
the next two vears, with a vegular semi-
weekly broadeast by the State Departinent
of Fducation as part of the regular educa-
tional program. This should mean consider-

able husiness for some service organization
| or companies: and be suggestive to Service
| Men outside South Dakota.




Men Who Have Made Radio

(Continved from page 24)

advice and assistance. In this vear, as the
result of his experiments, he brought out
the electrolytie detector, superior to any
previous form of receiving device.

The new art was in a highly experimental
condition. It had speedily become apparent,
as soon as radio moved out of the lubora-
tory, that its waves were capricious—or
subjeet at least to capricious intluences.
What cirvection did the waves of a trans-
mitter take? Ferrié obtained a military bal-
loon, put a recciver in it, and moved it
around and avound a transmitter to measure
the strength of the signal at every angle.
The practical results of this work are still
bearing fruit in our short-wave develop-
ments.

In 1902 the destruction of St. Pierre, in
Martinique, by the ecruption of Mt. Pelee
ruptured connnunications to the neighbor-
ing French island of Guadeloupe. Ferrié
restored them by installing radio equipment
on the islands—the forerunver of wany an
emergeney use of radio in great disasters.

His work of experiment was steadily
prosceuted along the line of directional ra-
dio and the use of the loop, to study the
nuumer of wave propagation.  In 1904 he
was awarded a prize offered for scientific
rescareh, and in 1912 another; while a doc-
torate of science from Oxford University
and a laureateship trom the 'rench Acad-
emy of Science bear witness to the recog-
nition of his work by other savants.

In 1909 the great Eiffel Tower station in
Paris was installed, under his direction; and
he turned it to account by the transmission
ot time signals, which serve not merely to
regulate clocks, hut alse to deternine posi-
tions on the earth’s surface tor more accu-
rate surveying. lle later served as secre-

tary of the international time conference.

In 1911 he organized the radio scetion of
the Ecole Supericnre; and later bis influ-
ence led to the foundation of the national
radio laboratory of Irance.

In 1908, when JMoroceo broke out into
actual war, Captain Ferrié had hrought
portable radio equipment into the field of
actual warfare. In the following year, he
installed transmitters on a dirigible and on
airplanes. In 1914, having reached the rank
of colonel, he was called upon to meet such
problenis as never before had been put upon
a radio technician. e et the demands of
four years of war, expanding his organization
to neet the nceds of war, and the develop-
ment of practical radio under the exigencies
of the unusual conditions encountered. In
1915 he introduced the use of ground tcle-
graphy with equipment of low power, for
short-distance commnnication without aerials.
The development to a high degree of the
vacnum-tube receiver, also, marked this
periocl.

Since the war General I'errié, Commander
of the l.egion of llonor, and with the Dis-
tingnished Service Medal of the American
military forces among his almost innumer-
able decorations, has devoted his principal
efforts to practical application of those prin-
ciples of radiv which he has done so much
to develop, in the extension of the great net-
work of radio conununications whieh links
I'rance to her colonial possessions and to the
rest of the world. lle has, however, taken
time often to write for the radio press, in
France and abroad, in the interests ot fur-
thering radio science and encouraging the
solidarity among radio devotees throughout
the world which he hails as one of the
strongest forces working for the furtherance
of international understanding and peace.

Keering Extraneous Noise Out of
Sound-on-Film

(Continued from page 31)

out niecely in the studios, where the splicer
made Inndreds of patches per day and be-
came very adept in his work. In the booth,
however, it has not been so successful be-
canse, in most cases, the film must neces-
sarily be patched in a minimum of time
Then, too, the number of experiences eould
not be ecompared to those of the professional
patcher and therefore the degree .of skill
was lacking.

A new method, devised by the research
laboratories of the Lastinan Kodak Com-
pany, to block out the splices in sound filin,
is very effective and easy to follow. It con-
sists of cutling a picce of black (opaque)
filn: as shown in Fig. 1 and cementing it
directly over the splice, as at A. The di-
mensions found most suitable for the patch
are indicated at B; here A4 should be stightly
under Y -inch; B, 5/16-inch; C, Y-inch;
and D 1 inch. These patches inay be made
in quantity, for use when needed, and easily
and quickly applied. Tt will be morc con-
venient to handle them if a small eloth fin-
ger tab is attached to each by means of
adhesive tape, as shown at C. The patch
should cover the splice at its widest point;

it is best when the sound truck is completely
obscured for a distance of .098-inch each
wiy from the center line of the perfora-
tion. This allows for a standard “full-hole’
splice. It is advisable to have the patch
extend inward almost to the picture frame.
Then there is no danger of leaving part of
the splice uncovered, by inaccuracy in mount-
ing the pateh,

Automotive [nstallation

(Continued from page 33)

radio, on the ground that it may distract
the attention of the driver of the automo-
hile.  However, cerlain investigators have
offered figures which would indicate that «
car wilth a radio ix driven more alertly and
carefully than one without.

To return a mement to the tuning mech-
anism—attention should he given to the suc-
cessful manner in which a major problem
has been mastered.  All set owners are
familiar with the difficulty which may be
experienced in trying {o tune in stations,
due to inexpertness, or to vibration of the

Let RCA

INSTITUTES

siart you on
the road to

Suceess in Radio

Radio Mechanic and
Inspeceor, $1800¢t0
$4000 a Ycar.

BADI O needs you
... That's why the
entire Radio industry
is calling for trained
men...That’s why
thousands of men who
answered these adver-
tisementsare nowearn-
ing from $2,000 and up
a year. Manufacturers,

broadcasting stations, aviation and radio are
now cagerly seeking trained RCA Institutes
men ... Never before was there an oppor-
tunity like this in Radio.

This Is the Only Course Sponsored by
the Radio Corporution of America

The RCA Institutes’

Home Laboratory
Training Course en-
ablesyoutolearnRadio
in your spare time. In
onlyan hiour aday, you
canobtain a thorough,
practical education in
Radio...You study
right at RCA, the

Broadcast Station
Mechanic, $1800 to
$3600 a Year.

world’s largest Radio organization. You
learnRadio by actual experience with the re-
markable outlay of apparatus given to every

student. That's why
cvery graduate of RCA
Institutes has the ex-
perience,theabilityand

theconfidencetoholda
worthwhile Radio job.
i Graduates of RCA
Lo son by Institutes Find It Easier
e WBar. to Get Good Jobs

SEND FOR THIS FREE BOOK ., .. Read about these
practical RCA methods of training that have prepared

hundreds of men for success
in Radio. Everything you
want to know about Radio.
Forty fascinating pages,
packed with pictures and
descriptions of che brilliant
opportunities in this world-
wide profession, RCA Insti.
rutes will back you up to the
limit. OQur catalogue is
yours, free...SEND FOR
IT TODAY!

Broadcast Operator,
$1800 to $4800
a Ycar,

RCA INSTITUTES, INC.

A Division of Radio Corporation of America

Clip this Coupon NOW!

RCA Institutes, Inc., Dept. SRA-7

75 Varick St., New York, N. Y.

Gentlemen: Please send me your FREE 40.page
book which illustrates the opportunities in
Radio and describes your home laboratory-

method of instruction.

Name.
Address....

Occupation ...................o.........

Seoncesvetocccncnnana



52

PATENTS

Protect Your ldeas

|

\

|
Write for Instructions, ‘
Jree on request - - or
send drawing or model
for preliminary exami-
nation of Patent Office l
| records |

Promptness Assured with
| Best Results

Miller & Miller

PATENT ATTORNEYS

Fermer Members Evamining Corps,
U. S. Patent Ofice
265 McGILL Building, Washingten, D. C, |
|

PATENTS

TRADE-MARKS

DO_NOT LOSE YOUR RIGHTS

TO PATENT PROTECTION

Before disclosing }your invention to
anyone send fer blank form *Evi-
pExce_oF CoNcCeEpTION to he signed
and witnessed,

LANCASTER. ALLWINE & ROMMEL

(Tteglstered Patent Attorneys)
475 Ouray Bldn, Washington, D. C.

Orlginaters of forms **Evldence of Conteption™

Radio’s Greatest
Value

1930 MODEL—LICENSED BY RCA

NATIONALLY KNOWN
SCREEN GRID
DYNAMIC WALNUT CONSOLE
€ ELECTRIC RADIO

Complete with s

eight R C A Ii-

censed tubes. \I.T
Write for Our Bargain Cataleg

DIXON RADIO & ELECTRIC CORP.
110 E. 23rd St.. N. Y. C.. New York

An announcemént of unusual
interest to every Radio Service
Man is to be found on page 8.
Be sure to turn to it now and
read it.

QuUIT
TOBAGGO

No men or woman can escape
the harmful cffects of tobacco.
Don't try to banish unsided
the hold tobaceo has upon you.
Join the thousands of mvc!er-
ate tobacco uszers that have

found it easy toquit wlththcaidonhaKeeleyTrentment

TreatmentFor

K E E L EY et tar
Successful For
Over 50 Years

Quickly bamshes all eraving for tobacco. Write today
for Free Book telling how toquickly Free yourself from
the tobacco habit and our Money Back Guarantes.

THE KEELEY INSTITUTE
Dept, L-703 Dwight, lllinois §

® @

RADIO-CRAFT

receiver if it is portable. By applying a
worm gear to the mechanism the problem is
solved; motion of the tuning knob may he
transterred to the shatt controlling the
tuning condensers, perfectly, hut the con-
denser shatt cannot move against the worin
gear (a sort of antomatic locking efect is
obtained for all positions of the tuning con-
dencers). This worm gear construction re-
sults in & “vernier” action which makes tun-
ing very casy under all conditions; and,
careful machine work, backlash is made no
longer a problem.  ‘The pinion shaft pro-
jects through the rvight end of the chassis
ont the dash and terminates in a small hous-
ing containing two small spiral gears serving
to bring the shaft in proper relation lo Lhe
conirol unit on the instrument board. (This
is referred to in the caption at the right of
Fig. B, in the May issue of Rapmo-Crarr.)

By this time the technician has prohably
realized that everything throughout this de-
sign  has heen developed with the first
thoughl for rigidity. YFurther details will
heir out such an ohservation. For instance,
the old idea of using a loose wire for the

by |

acrial has heen dismissed; and in its stead |

we find a capacitative aerial of the inost
solid possible construction. Two sheets of
steel constitute the “condenser aerial,” when
mounted underneath the car chassis;
plates being the “high,” or aerial’ side of the
pick-up syvstern and the chassis acling as
the “ground.” 'These two plates are, elec-
trically, one after they have heen holted to-
gether to obtain the greatest possible lenglh
permitted by the available space underneath
the chassis. It will measure approximately
30 inches in length and 8 inches in width,
The greater the area of the capacitor plate,
and the closer it is to the ground (yet keep-
ing sufticient ground clearance), the londer
will be the signals. Such an aerial minimizes
possible signal fading due to its motion; and
concentration of the signal pick-up in this

the |

manner reduces the chances tor ignition in- |

terference,

“B” Power from a
Storage Battery

(Continsted from page 35)

be adequate to the high requirements.
With both switches open. connect tllc
motor leads divect to the storage hattery.

Then close the motor switch and. when speed
has built up near maxinunn, throw in the
converter switeh.  Test with a speed indi-
cator, removing the center
so: and then adjust the speed with the
vheostat untit it stands at not less than
2,000 v.pa. Replace the center support,
slightlv open the rheostat; vour A.C. from
the slip rings will prove to be slightly less
than 6 volts and (using a four-seginent com-
miutator) it will be 60 cyveles. Currents of
high frequeney ean be obtained but enll for
G, 8 and 10 segients and higher specds.
With a true-rimning shatt, constant-speed
motar, and smooth conmutator and brushes,
vou will be surprised at the even flow of
cnrrent. Using a good elinlinator vou will
put practically pure D.C. into the set and
get as good results as from the lighting
mains. A fully charged 150-ampere hour
hattery shonld run this converter for 30
hours before having to be recharged.

support to do |
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The Broad Freauency-Acceptor

(Continued from puge 37)

T'he results obtained with Fig. 2, as con-
pared with Fig. 1, were superior indeed.
It was not long, hewever, before a fly in
the ointment was found. While the response
of low-wave stations had been increased
about 100 per cent., something had appar-
ently  happened to the high-wave broad-
casters. In fact, a certain station was
almost entirely prevented from reaching the
receiving set, as if the acceptor offered a
dead spot to this particular station. Investi-
gation showed this to be almost the case.

It seems that the inductance and eapacity
hetween the receiver and the aerial were
resonant te a partienlar frequency which,
as luck would have it, was exactly that of
the station in question. ‘T'his eflect was pro-
duced by too great a capacily between ring
and coil; the complete cirenit, in other
words, was acting as a scries rejector to
its own particular frequency.

To overcome this, there was at last
cvolved the cireuit shown in Fig. 3; it was
this, incidentally, that the author has named
the “Broad Frequeney-Acecptor.” In addi-
tion to eliminating the previousiy mentioned
disadvantages of the other circuits, it actu-
ally possesses volmue-inereasing properties.

In the development of eircuit nmuber
three, the siune secondary used in the pre-
vious experiments was retained; but the col-
leetor “ring,” R, in this asseinbly, however,
was changed in favor of a collector “coil,”
[.4, made of No. 3t enameled wire. The
proper coil design was obtained by winding
the enameled wire befween the turns of 1.2
for the full length of the “sccondary” coil.
The length of the ecollector coil may vary in
some cases, depending upon the sensitivity
of the reeciver with whieh it is to be nsed.
It may be found, for instance, that the rve-
moval of a half a dozen turns from cach
end will improve the characteristies of the
aceeptor.  Once the proper value has been
determined, it is advisable to apply several
brush strokes of collodion, to hold the turns
in place.

The theory of the broad frequency-
acceplor is different from that of the two
preceding experiments.  While all the ad-
vantages of Fig. 2 are retained, its main
drawback is done awayv with, namely, the
step-down transformer action of the coil-
to-ring assembly. Instead of step-down ae-
tion and resistanee losses introduced to
hroaden the band of desired frequencies. an

open winding achieves the same end. ‘Fhe
mutual  eapacity between windings heing

cornparatively well distributed, the tuning is
hroader at all frequencics.

In this circeuit the collector does not cre-
ate losses, but acts rather as the thivd wind-
ing of a step-up transtforiner. The voltage
impressed upon the collector coil is, of
course, very niuch higher than that secured
with either of the other circuits. The faet
that the transfer medinn is still eapacitative,
as well as inductive, ncconnts for this su-
perioritv.  The wavetvap action of the ae-
ceptor, absorbing a maximum quantity of
energy from the antenna, also makes a vast
difference.

In comparison tests the broad frequency-
acceptor has been used in conjunction with

some half o dozen popular makes of re-
ceivers, operating nnder the most diverse
cowdlitions.  In every ease very gratifving
results were obtained, and distant stations,
barely audible hefore, canie in with splendid
volume, after the addition of the acceptor.
On local stations the results were equally
remarkable;  since the broad frequency-
acceptor brings in a desired signal alinost
100 per cent. louder, it was possible to oper-
ate the receiver with its sensitivity set nearly
at miniimun, and still reproduee the program
with nermal velume. (In some sets this is
a desirable feature))  The anmplification of

the receiver being so pgreatly redueed, at- I

mospherie static was at a nininn, and
Jocal “commercial” statie was, in Lhe test
cases, enlirely climinated.

The advantages of this device, when oper-
ating in conjunction with any standard re-
ceiver, may be smmned np in a general way
as follows; about twice the distance pre-
viously possible; extreme sclectivity and
freedom  from
duced setting of the “volume control™ at all
times: receplion of locals with a mininm
of static and a total absence of industrial
interfercnce; and the reception of low- as
well as high-wavelength stations, in nornal
proportion to each other. In this cirenit,
as in those preceding it, the 10-kiloeyvele
hand-seleetion  remains  unchanged  at  qll
frequencies.

A Tandem Band Selector

Fig. 4+ shows two acceptors in “landem’;
this circuit gives unusually fine results, but
the shafts must be insulated fromn each other
for good results.  The coils also should he
shielded from each other, and the whole
assembly incorporated in as large a shield
box as possible.

Perhaps the most interesting varintion of
this cirenit is that of Fig. 5. While it is
not, strictly speaking, a variation of I'ig. 4,
it was found slightlv more eflicient.  The

station-heterodyning;  re- |

antenna caily, 1.1, in this eirenit is consider- |

ably larger, having 24 turns instecad of 2.
Ihe secondary, 1.2, consists of 86 turns on
a 2-inch tube; while coil L3 is composed of
only 3 turns of wire, wrapped around the
sceondary near the antenna end of the eoil.
The frame and shaft of the condenser in
Fig. 5 must be very ecarefully insulated trom
the ground, as in Fig. 4.

Three-Circuit Regenerative Set

For those desiving to conslrnet o com-
plete receiver, possessing high amplification
md a good mnount of selectivity, and re-
taining the advantages of band-pass action,
the cirenit in Fig, 6 is reconnnended.

The antenna primary, L1, consists of 20
turns of No. 28 D.C.C. wire; the sceondary,
12, of 86 turns of the same wire. Coil L3
imay be made by winding 20 turns of No. 3+
cnnneled  wive tightly around one end of
the sccondary, as shown in the diagran.
The coil forins ave 2 inches in diameter;
except for the primary which is wonnd on
a form whieh just fits inside the secondary
ind is placed at the low-potential end of it.
Coil L5 is the secondary of a standard
three-circuit tuner. In this case the num-

I
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ILLINOIS AVENUE

Overlooking Boardwalk and Ocean

“A Hotel Distinctively

Different”
JUST COMPLETED IN

Atlantic City

Unexcelled Colonial
Hospitality

Now Ready for YOU

Fireproof — Showers and Baths

Throughout
From $4.00 daily
European Plan

From $7.00 daily

American Plan

Ferter & HoLLINGER, INC.

Eugene C. Fetter
Managing Director

S52VEAVIVAVAL S PR BBV VAN

For years as the hotel where
courteous service, unexcelled
food and comfortable rooms
make a visit to Chicago a memo-
rable event. The atmosphere pre-
vailing is surprisingly homelike.
Directly adjoining principal of-
fice buildings, shops and theatres.

Rooms, $2.50 up—
with bath $3.50 up

4+

BIZJMARCK

HOTEL CHICAGO

Wtite for Booklet with city map
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ber of primary turns on the primary coil
will be reduced to six; a tap being taken
at the third turn, and groimded.

The rest of the constinetion is standard;
as in the use of a plate-circuit R.I. choke
(11 and its by-puss condenser C3, which nay
have a value of .00025- to .0005-mf. (de-
pending upon the smoothness of regenera-
tion desired). C4 is the usual plate-supply
hy-pass capacity, of one to six mf. Trans-
formers ‘I'1 and 'I'2 are A.F. units of any
convenient tvpe, and tubes V1, V2 and V3
are the usual 01A’s.  Condensers Cl and
C2 are .00035-mf.

A Screen-Grid Receiver

The constants of the inductances shown
in Fig. 7, in which a screen-grid tube is
used, are the same as in the preceding cir-
cuits; as indicated by the designating num-
hers.  ‘The condensers used in the experi-
mental model  were Hammarlund  “Mid-
lines” of .00035-mf. capacity; Cl, C2 and C3.
1t was decided to “gang” all of these and
this was dane by the nse of a triple-section
rodl which was run through the three con-
densers.  Although the circuits appear, from
the diagrans, to he vadically different in all
respects, this is not true so far as the tuning
is concerned; for the associated inductance
and eapacity values which resulted were
such as practically to eliminate the need
for a “trimming” condenser (although C#,
a Hammarlund *Midget” of 5-plate size was
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incorporated in the design). It will he ob-
sevved that the special filter cireuit requives
special treatment of the condenser-gang
conneclions. The vequired insulation of the
cireuits is obtained hy use of insulating
couplings between two of the rod-sections
of the tuning condensers, Cl1 and C2, and
also, because of the positive grid return of
the detector grid ecircuit, between C2
and Ci.

The rest of the circuit is standard and
little comment on this portion of the re-
ceiver is required. Any standard screen-
grid (*22-tvpe) tube may be used for VL
Resistor k3 is a fixed unit of 15 ohms;
while 132 is a G-ohm rheostat, which acts,
not as a volinne control, but as a “sen-
sitivity” control.

Volune control is obtained through the
use of the 500,000-chmy resistor 1t4, con-
neeted in shunt to the secondary of T2.

Since 1.6 is in the plate cireunit of the
sereen-grid tube, its inductance must be
higher than the ordinary primary coil. The
design was as follows: 90 turns of No. 30
S.C.C. wire, on a tube 11, ineh in diamn-
eter, placed insicde and at the low potential
end of L7, which has the same dimensions
as 1.5 (90 turns of No. 28 D.C.C. wire on
a 2-inch tube).

All R.F. coils must be carefully shielded,
to prevent the slightest feedback; the shield
should not approach any coil closer than
two inches. and the spacing must be iden-
tical in every shield.

The Radio Craftsman’s Own Page

(Continwed from page 38)

handles should be fastened to the completed
covers, to fuacilitate their removal; such as
the small binding posts shown in the picture,
Encar R. Sorrxsox,
825 Wext 49th Streel
Los Angeles, Culif.

A TRICKY CIRCUIT
Editor, Ravio-Crarr:

The circuit shown (Fig. 4) is an improve-
ment on my single-tube short-wave set, which
I operate without plug-in coils. I believe
that it would be impossible to operate up to
550 meters, or higher, with hut two coils. |
consider that it is a super-regenerative DX
petter. With a 10-megohm grid lealk, 2,000-
ohmn phones, and the parallel condenser C3
to throw into cirenit for longer waves, 1 have
received W2NAF, CIRX, WSDBN, WiXK,
NDA, WCK, W6XNXN, and a London phone
station,

I"he ratio is always in favor of grid turns:
i.e., more turns on the grid coil in the ratio
of eight to seven for these on the plate coil.
‘This set, with n wider tuning range than
plug-in sets, has a range from 20 to 30
meters when adjusted as shown, I have a
sensitive set, and, I think, a good location.

Marr LLuenuens,
3950 Page, St. Louis, Mo.

(This is the kind of circuit that requires
mueh ingenuity and unlimited patience, vet
may give remarkable results in a good lo-
cation. It is one which the experimenter
must work out for himself; for it is im-
possible to lay down definite rules for a
construction which ean he expected to work
anywhere, as with a standard circuit em-

ploying more apparatus. lmluiries as to
further details should he addressed 1o the
construetor, as all constructional inforima-
tion furnished by him has been printed
here.—/liditor.)

LOW.LOSS HOME-MADE COILS
Fditor, Ranio-Crarr:

I am sending by parcel post a sample of
the short-wave coils T use, and from which
I get better rvesults than from any other
stvle. ‘I'hey are inexpensive and easy to
make and will, T hope, he of interest to
other short-wave fans.

S. Tnomex,
Sidell, llinois.
(Mr. Thonen's evil, here illustrated, is

Fig. 5
Mr. Thomen's piua-
in coil uses an oid
tube-base in  the
manwer shown.
Construction re-
duces self-capacity.
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The R.F, unit of Mr. Sherrell's receiver,

mounted on the bottom of a UNX tube base,
into the prongs ot which its leads have been
soldered.  The secondary, 314 turns, No. It
enaneled wive, is 214 inches in dimmeter and
connected across the G and “P  ‘Tied
to this with thread, so that it is held firmly
in the approximate eenter, and at the “plate’
side is a four-turn primary or tickler of
No. 26 D. €. C. wire, 13, inches in dinni-
eter. 'The turns of the heavier coil are
spaced about 1/16-inch by interwoven cord;
those of the simaller wire are doped together
so that thevy hold their shape with three-
point support.  The pin in the shortened
tube base has been inserted by the con-
structor.—/iditer.)

AN OLD CIRCUIT REVAMPED
Editer, 1tamo-Crarr:

Please find enclosed one of Ihe old-time
cireuits that 1 have put the juice to; and
believe me it will certainly shoot the ether.
I thought perhaps some of the hovs had
forgotten the old set, and it might be well
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to call their attention to it again. With
proper shielding around home-made coils,
this will compare tavorably with any fac-
tory set.  With only a 30-foot antenna, I
can pull in the coast stations like a ton of
briels.

Ravio-Crarr is all right too: 1 mailed vou
my cheek vesterday.  Yon know every bahe
knows its mother.  With all hest wishes for
success.

A B, Siereetr,
Shamrock, Qklahoma.

(Mr. Sherrell's receiver, the tuner of whieh
is reprodueed here, uses a 26 first audio
stage with 135 volls on the plate, and a '50
with 450 volts, all transformer coupled. It
will be seen that he omits the hy-pass usualty
deemed necessary from screen-grid to fila-
ment; and it s presumable that he has in
creased the impedanee of 1"2 in the output
of the first R.I*. stage to suit the 24 tube,
Liditor.)

A CHANGE OF MIND
Editor, Ramo-Cuarr:

Amending  my  article  on “Installing
Talkies in a Smiall Town,” which appeared
in the April issne of Ramo-Cuare, I wish to
say that a good modern dvnamic is much
superior to the air-chrome speakers used at
first,

Remove  from  the speaker the output
trangforimer, and install it in the booth, in
a standard  manner; get a phonograph
volunte control and put it in the anditorinm,
using the fader as a switen.

Rouenr avinaxn,
Warrenton, Missouri.

Review of Recent Radio Literature

(Continued from page 41)

number of popular receiver models. The symptotns
of a fanlt in the resistor, the purpose of the re-
sistor, its connections, the color code used by the
manufacturer, the value of the resistor and finally,
the type of the “Durham™ resisior (made by the
publisher) recommended as a replacemnent, are are
ranged in successive columns. A page of diagrams
gives fundamenial resistor circuits and is backed
by simple formulas.

It is hard to think of a more useful piece of
advertising matter. or one which is more certain
to be treasnred and well thumbed. Scventeen well-
knowi makes of receivers gare listed;: and the
announcement is made that, as new receivers appear,
additional sheets will Le sent for incorpoistion in
the book. ‘I'he publishers offer the aid of -eir
Service Department in supplyving “information thai
you may desire on resistor applications or in con.
nection  with  resistors required for receivers not
included in this guide hecause of their relatively
small distrihution.”  This will be welcomed by the
Service Man appreciatively—even though he may
wonder whether Kadiolas. \iwater RKent. Crosley
and Majestic receivers are ‘‘not included, because
of their relatively small distribution.”

We think that this. Replacement Guide las sct
a fashion. Now, if a condenser wmanufacturer
will de likewise, there will he a goud deal tless
unnecessary trouble for the Service Man.

POLYMET ENGINEERING MANUAL.
l.oose-leaf folder, 27 sheets, with diagrams,
illustrations and tables. 8t by 11 inches.

Published by Polyiet Manufacturing
Corp, New York City. Distributed to
the radio industry,

This interesting compilation covers condenser

specifications. design, application, tests and neasure-
ments: resistor construction and charvacteristics for
both fixed and variable types; coil constants and
formulas, and constructional descriptions of choke

coils, awdio and power transformers, reproducer field
coils, ignition and magnet coils, etc, Sizes are
illustrated by detail diagrams for those who have
to figure layouts of commercigl apparatus.  Graphs,
wite tahles, etc., give the book permanent reference
as well as commercial valne. Since this expensive
work is intended for manufacturers and engineers,
any radio executive desiring to receive 2a copy
should use the letterhead of his company.

SUGGESTIONS AS TO HOW  CoM-
MUNITEES  MAY ANTTACK  T'H
PROBLEM O MINIMIZING RADIO
INTERFERENCE. 8-page folder, 6 by
9%, inclies.  Published by ‘l'obe Deutsel-
mann Co.. Canton, Mass. Price. 10 cents.
The lengthy title of this small,

duction. sufficiently indicales jts scope.  Tn the

campaign gzgainst unnecessary noise, those who are
nost familiar with the technical problems are un.
able, alone, to caris on lhe campaign. In order to
compel the owners of nuisances to muzzle them, the
Service Man must be able to enlist the organized
support of the set owners of a community. A suit-
able organization can defray the cost of detecting
the canses of interference and bring moral, legal
or other suasion as uceded. to hear npon those
responsible; while a single crusader would merely
Come to grief.

The hooklet contains specimens of the forms
necded in the organization of such a radio listeners”
club. a typical anti-noise ordinance, and other prac-
tical information. During the past few months the
Tohe Deutschmann Co. has heen sending into the
field. where requested, a trained interference en-
gineer to cooperate with niinicipalities and lecal
organizations who wish to make a thorough jobh of
noise suppression. A typical report of this kind,
which is hefore us. is quite interesting, and will
form the basis of a future article in Rap1o-Crarr.

but meaty. pro- |

When AMPERITE Confrolled

Radio tubes perform at their best, when con-
trolled by AMPERITE. AMPERITE automat-
ically regulates tube voltage more aceurately
than ia possible with hand rheostats or tixed
resistances. For all tubes—A.C, or D.C,

£1.10, rwith mounting
(in U.S. A.) 4¢ all dealers,

AMPERITE (grporation
561 BROADWAY, NEW YORK

FREE—"Amperite Tube
Chart.”W¥rite Dept. RC?

This symbal
8

in a radio
diagram

MORE MONEY DAILY ..o
W WEARTIES

Men and Women—
Industry's leader offers you direct.
to-wearer agency, Pays big, Happy
work, Thousands successful. Sample
outfit free. Start at once. Write today,
DEPT, CARLTON MILLS, INC,
597.M 79 Fitth Ave,,New York, N.Y,

Do YoUu
WANT TO

= STOPTOBACCO?

Banish the eraving for tobaceo as
thousandshave. Make yourself frea
and hnpgy with Tobacco Redeemer,
Not asubstitute, not habit forming.
Write for free booklet telling of in-
juriouseffectof tobaccoanddepend-
able, easy way to relicve

the craving many men have. FREE
Nowoell Pharmacal Co. BOOK
Oept.92g Clayton, Mo.

. .
Aluminum Box Shields
Beautiful silver dip finish, 5 x 9 x 6 inches, $1.89.
16 x 6 x 14 inches, $3.95
We make any size to order in 24 hours.
Genuine Baldwin Type '“C"” Phones, a necessity
for short-wave reception, $3.65 a pair.
Test Leads, 3 ft. long, hard rubber sleeves, 59c.
Bakelite neutralizing screwdrivers, 50c.
BLAN THE RADIO MAN, Inc

89] CORTLANDT ST, NEW YORK

Low Power Transmltter adaptable for phone or code.
15 .

With nlug-in coils R o508 . .75
hort wave Sets, one tube complete with 5

tn 530 meters e LT | e 0 45
B Eflminater, Itone Dry with 280 fuhe. 180 volts, wilt
operate up lo ten tube ser, fully guaranteed...... 6.75
A B C Power Pack$ ........................... - 8.75
Power and Filament Transformers ... Lol .. 4.00
Tubes: "X type, 30-clay replacement guarantee. No. 210,
$2.25: X 25 35; No. 281, S1.85: No. 245, §1.25:

No. 224, §1.25; No. 227, 75¢; No. 2oh, 75¢.
Chas. Hoodwin Co.. 4240 Lincoin Ave., Depl. G- 5. Chitago

ATENT Write for Free Guide Book.
“HOW TO OBTAIN A
PATENT” and Record of

Invention Blank. Send model or sketch and descrip-
tion of vour inventien for our Free Opinion whether it
comes within Patent Office ltules. RADIO and ELFC-
TRICAL Cases p Specialty. fvompt. 2 Miciont Service.

PAYMENT OF FEES N INSTALLMENTS

VICTOR J. EVANS & CO., 923-- 9th, Washington, D. C.

'MAKE BIG MONEY

S 7 ‘ Just out.  Lichts gas instantly without

sparks or flame -— Rells ke wildfire
whererer gas i3 used—Retalls for 25¢.

«l MYSTERY GAS LIGHTER

Ll

16
PACI\[D‘CN INDIVIDUAL CARDS WITH 1M STRICTIONS

Sample free or rush $9.00 fer gross or $1.00
ger (dozen. NEW METHOD MFG. €O0., Desk
FG-7, New Method Bldg., Bradford, Pa.

_




56

When Your
Tubes Have
Three Lives

Like the proverbial cat, your tubes can
have several lives. It's just a question of
treatment. If your A.C. tubes last less
than six months, you are throwing away
six to twelve months of full normat life.
Charge it to EXCESSIVE line voltage.

Ii your set sours early in the evening,
when folks turn on lights and radios,
tiame it on LOW line voltage.

In either event, it now becomes your
fault. Because, by investing the small
sum of $1.75, you can overcome the
effects of high and low line voltages for-
ever. Here's how:

Automatic

Line Voltage Regulator
Clarostat

its name tells the story. Compensates for
all line voltage Auctuations. Applied to
attachment plug of usual A.C. set—no
tools, fussing, experience, AUTOMATIC
—provides immediate change in compen-
sating resistance for all voltages. No taps,
switches, worry. Neat. Compact. DIF-
FERENT.

Install it—forget it—and save the price of
two or three sets of A.C, tubes per year—
and perhaps a costly power pack failure.

ASK your dealer
to show you the
greatest  invest-
ment in radio to-
day—the AUTO-
MATIC Line
Voltage Regulator
Clarostat. But be-

- ! ware of substi-
tutes! Watch out for switching! Demand
what you ask for.

CLAROSTAT MFG. CO., Ixc.

Specialisis in Aids to Better Radio

285-7 N. 6th St. :: Brooklyn, N. Y.

IF you are a Service Man,
then surely you will be in-
terested in qualifying for mem-
bership in the National Radio
Service Men’s Association.
Complete details will be found
in the announcement on the
page facing the editorial in

this issue.

| power tube (**34") in the

RADIO-CRAFT

July, 1930

Radio Craft’s Information Bureau
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cases, the generator will have to be removed in
order to make the change of connections. This
pointer may save some Service Man needless work
checking through a cireuit that is apparently 0. K.

(A.) The solution of this problem lies in the
fact that the polarity of the output of the gen-
erator is dependent upon the polarity of the exciter
current through the field coils of the generator of
practically every car on the market (as we are
advised by the Chief Engineer of the Continental
Wireless Supply Co., which has developed the re-
ceiver here described); and this polarity, in turn,
is dependent upon the polarity of the battery to
which it is eonuected.

Installation procedure would he as follows? 1f
the car battery has “A+4" grounded 1o the frame
of the car, the next step is to lift the battery out
of the hattery box and turn it half-way around
(if, as may be found in a few insiances. the leads
are “polarized,” it will he necessary to resolder the
lead-ends aecordingly), and then reverse the con-
nections to the ammeter. If the meter now reads
“discharge” with only the car lights turned on,
all is well; if it doesn’t icave the zcro mark, “flash®’
the field coils for a couple of seconds, to kill the
residual magnetism, by pressing dowu the cutout
relay arm. The connections to a standard gene
erator are indicated in Fig. Q70. To overcome
the residual magnetism of the core, the battery
must, of conrse, he well charged; and all the con-
nections must he tight.

THE “PERIDYNE" CIRCUIT
(71) Mr. Ed. Young, Long Island City, N. Y.

(Q.1) Please advise why the (" bhias for the
“a L. Screen-Grid Peri-
dyne” receiver (as illusirated in the September,
1929, issue of Rap10-CrAFT) reads positive, instead
of negative. in polarity?

(A.1) The polarity of this potential was appare
ently reversed in drawing the original schemati¢
circuit, as von state. To correct this, follow the
changes indicated in the accompanying diagram
(Fig. Q.71). Instead of gronnding the grid return
lead of tube 34, where it leaves transiormer 48,
remove this wire from ground and comnect 1t to the
“—" side of resistor 44\, as indicated by the
dotted line. Then, instead of ruuning the center:
tap connection of the 5-volt filament winding to the
- side of resistor 44.\, remove this lead, as
shown; and instead connect it to the “C4+" or
grounded tap on the voltage divider (at the point
marked 4413).

((2.2) On page 556 of the May, 1930, issue, in
the article, “Zenith 16LE,” the detector plate circuit

resistor is sl as 1.0 megohim, but the text
refers to a plate potential of 50 volts, Is this
correct?

(A1) Although Zenith Bulletin No. 15 shows

this value. too, we are advised by the author of the
article, Mr. Cook, that this resistor bas a value of
0.1-meg., as mcasured.

GEQ. C. MILLER'S “PORTABLE
LABORATORY”
(72) Mr. Fred C. Nicholls, Cle Elum, \Vash.
(Q.) T started to build a test set in accordance
with the instructions given Ly Mr. Geo. C. Miller,
in the January and February issues of Rapro-
Cravrt (*A Complete Portable Testing Laboratory™).

| The D.C. meter came equipped with an external

resistor for the 200-volt range. I ordered alse the
120,000-0hm resistor 1KkS5, the 72,000-ohm resistor
R4, and everything else listed. Now, I want to
ask this: why get a fellow to spend a lot of money
buying somcthing he cdoes not need? Why the
192,000-0hm resistor with the bi-polar switch if
RS and R4 are to be used; and why RS and R4
if an external resistor is furnished with a \Weston
“D.C. 301" 0-8-200 voltmeter? In plain Lnglish,
I have three sets of resistors for the same job. I
am ready to soak up any radio knowledge that comes
my way, but I guess T will have to get an expert to
interpret  RaAp10-CrarT diagrams. If my criticism
is in error, please let me know where I am wrong.

(A.) Mr. Miller (who is a resident of Seattle,
Washington) advises us as follows: “The trouble
Mr., Nicholls experienced was due to the fact that
he did not read the article with sufficient care and
order his parts exactly as specified; he missed that
word “or” in the text.

“\We built our first testers without R2 and R3 in

Fig. Q71.

The corrected diagram of the poseer-
tube biasing connection of the A.C. Sereen-Grid
Peridyne.

them; and we burned out our DN.C. voltmeter the
first day by accidentally swinging the bi-polar switch
to the high-voltage contacts hefore we set swiich 8
in the proper position. In fact, switch 8 will per-
mit a reading of only 200 volts, maximum; and this
is not nearly enough for most testing. Therefore,
instead of adding a rotafy switch to cut in addi-
tional resistors (which still would not selve the
burn-out problem). we finally conceived the idea of
splitting the track and inserting the 200-volt-scale
resistor. This made it possible to swing the bi-
polar switch into any position without danger ot
burn-out.

“as for leaving out R4 or RS, that is impossilile.
TTow else would it be possible to measure voltages
above 87 They are there to increase the range of
the first seven positions of the bi-polar switch, when
needed; R2 and R3 automatically increase the range
for the last twe positions.”

As this point in the construction of the ‘“‘Complete
Tortahble Radio Testing Lahoratory™ was not clearly
nnderstood by several other readers, we provide here
a diagram (Fig. Q72) which should elarify this
detail.

MORE QUESTIONS ABOUT THE
“PORTABLE LABORATORY"”
(73) Mr. A. E. Ellison, Ilwaco, \Washingion.

(Q.1) Referring to Mr. Miller's article, permit
me to ask the following questions:

(A) I‘rom the \Weston catalog for 1930 T note
that the bi-polar switch does not contain any re-
sistance, Therefore, I am led to suppose that I
must use 15, 120,000-chms and R4. 72,000-chms,
external to the swiich, as per diagram on page 304.

(B) Should not switch 11 be S.P.S.T. and not
S.IPNLT, as listed?

(C) Trom whom are resistors R4 and RS obtain-
able, and what is the current-carrying capacity?

(D) In the January issne R? is shown as 0.14
and also 1.14 ohms—which is correct?

REVERSING
SWITCH

Y )
'Icyﬁ. : Oﬁg

REV K

2 A
GTOK™® 056 10 FIL.
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Fig. Q72. A part of the diagram of tie Port-
able Testing Laboratory, showing the positjons
of resistors mentioned in the queries.
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(L) In the February issue there is shown an in-
struwent marked VCN-—what is this?

(I} For what is the manganin wire, mentioned in
the artiele, used?

(A.) The answer to the inquivy of Mr. Nicholls,
given above, should answer section A of this query.
In addition, Mr. Miller writes: *“It is cheaper to
order R2 separate, althouglh it is more convenient
to order this unit direct from Weston: order as
‘one Weston bi-polar switch complete with 192,000
ohm internal resistor.” Please note this resistor is
for a 1000-olims-per-volt meter only; and of course
the internal track of the hi-polar switch must be
changed, as described, to permit the insertion of
this resistor at the proper potnt in the arrcumit, It
will 110t be necessary to split the track in the switch,
if R2 is connected in one side of the {3-200 circuit,
at the point marked ‘X’ in the accompanying dia-

gram, and R3 is changed to 792,000 ohms.” (Con-
sult Fig. Q72).
(B) “Switeh 11 may be either S.P.S.T. or

S.P.D.T, as only oue side is used; the latter was
handy.”

(C) “Resistors may be obtained from any firm
gunaranteeing an accuracy of about 1%. Wire-wound
units are used; the nearest higher value is ordered
and the wire unwound until exactly the right value
is obtained. This may he done by nsing an ohm-
meter; Ly using a tested veltage supply and watch-
ing the needle until correct reading is ohtained; by
taking the resistors to a local high school laboratory;
or by stating your needs to a reliable meter maker,
who can then make the resistors to the values
specified.”

(D) “The correct value fnr R7 is 0.14 ohms.

(F) “VCN is a variable condenser wi*h a maxi-
mum capacity of about 125 mmi.”

(F) “Manganin holds its resistance calibration
well; nichronie may be used; even copper will do,
if the spool holds sufficient to give proper deflec-
tion.”

RADIO-CRAFT

FROM AN ENGLISH SERVICE MAN
Lditer, Rap1o-CrafT:
I enclose the form from the April issue of

Rap10-Crart, duly filled in with my gqualifications.
I may add to the information therein that | have a
woud experience of mains receivers, especially D.C.,
having recently left a small manufacturer. My
reason for sending this in is that | contemplate
coming to the U. 8. A. at some future date, and
this may be a useful introduction.

Rap1o-CraFr is by far the most interesting book
I have ever struck, and it is a real treat after the
amateur papers we have to put up with here, In
this country radio Service Men are almost unknown.
and everybody potters areund with their own gear.
And what beautiful receivers yon have there! I'm
afraid anything appreaching their price-class would
have a very small market here, though. What
would you think of our two- and three-valve (tube)
receivers which are universal here?

[lowever, yon might be surprised with what they
can do. I have handled a few American receivers,
and must say they are clever jobs: but I'm sure our
“valves” can leat your “tubes.” It’s very strange
1o us that you do not publish characteristics with
your tubes; as amateurs here scarcely buy a valve
without working ount its exact grid-swing, plate cur-
rent and impedance beforchand.

I should he glad to communicate with any Rapio-
Crart reader in the U. 8. A, as ['m sure we could
interest each other.

L. P. Dismore.
80 Iiitegate Road,
Southend-on-Sca, Eungland.

(The “amateur,” on the other side of the water,
is a set builder. or even a mere hroadeast listener.
The range of battery-operated valves or tubes is
much wider there, also. As for prices, without
knowing the discounts, we notice list prices on
three-tube sets in England comparing with those

”

of six- and seven-tube outfits here.—Lditor.)

Radio-Craft’s Opportunity Column

O make this magazine of additional benefit to

Service Men, Rap1o-Crart has instituted a new
feature, of which advantage may be taken, free
of charge, by any Service Man who has enrolled
himself in the NaTionar List oF Rapto Sgrvice
Men (by filling out in full the hlank which is
printed in every issue of this magazine). We will
‘print short notices of the same nature as those
which follow; and ‘will forward to the writer of
any of thew the replies which may he allressed to
him (by the number given) in care of Rap1o-CraFT.
We can undertake to publish the same notice only
once.

We must reserve the right to condense all let-
ters into their most essential details; and we urge
all our correspondents who use this service to bLe
as concise, though thorough, as they would he in
the composition of a paid advertisement which would
cost them several dellars.

Service Men seeking employment sholild give,
at the Dbeginning, the important details which an
employer will first ask; and anyone offering em-
plovment to a Service Man should be equally
specific.

It is desirable that references he given in all
Jetters seeking employment, etc.—not for publica-
tion, but in order that Rapio-CRAFT may verify
the statements made, if requested to do so, by
parties interested in replying to the advertisement.

Please give all information for publication on a
sheet of paper separate from the questionnaire,
which is filed by us. Age, years’ experience, do-
mestic affairs, etc.; and do not forget to put your
name and address on each sheet. e have several
requests lacking these important details, whicl we
cannot publish as yet. A period of at least one
month must elapse hetween receipt of letters and
publication; as the forms of Rapio-Crart close
several weeks ahead.

We cannot publish under this heading any ad-
vertising of a comnrercial nature—for the sale of
goods, or instruction, etc.; or for an employment
agency. We cammot publish offers of general serv-
icing for the public, or service representation of
a manufacturer in a district. For the former, local
advertising mediums are available, and as to the
latter, 2 manufacturer requesting such infermation
will be given ‘it directly from the files of the
NarionaL List or Rapio Service Men.  An-
nouncements seeking or offering regular employ-
ment, however, will be accepted under the condi-
tions stated above.

The writers of any of these requests may be

addressed as Opportunity No. ... (number
given below), in care of l{.\mo-CNF'r 98 DPark
P’lace, New York City.

(Opportunity 68) Service Man, four years’ ex-
perience on all makes of sets. has also office ex-
perience, wishes position with jobber or dealer,
Chicago or Northern Indiana, (Indiana)

(Opportunity 69) Young man, N. R. 1. student,
wishes to make connection with radio laboratory
where he can work under experienced direction.
(Kansas.)

(Opportunity 70)  Service Man, working for self
at present, wishes to secure position in New York
City or traveling. Married. (New York.)

(Opportunity 71) Service Man, specialist in
short-wave set huilding, wounld like to make perma-
nent connection with Latin-American or South
African firm interested in the short-wave field.
(Texas.)

(Opportunity 72) Service Man, naval radie and
amateur operator, stenographer (railrcad service),
custom builder, eight years’ experience, has testing
equipment, would like to make connection with
dealer or manufacturer. Will move if worth while.
(Georgia.)

(Opportunity 73)  Graduate electrical construe-
tion course, five yvears' radio study and custom
building, seeks servicing position at close of school
year. Age 20. (Massachusetts.)

(Opportunity 74) Service aml sales manager,
eight years in automotive accessory and six years in
radio, high school. two years® college and N. R. 1.
course, desires position with manufacturer, as ter-
ritorial Service Man, preferably. Age 34. Mar-
ricd.  (kentucky.)

(Opportunity 75) Radio Service Company in-
vites manufacturers to send price and iiscounts on
merchandise of interest to the radio and electrical
trade. (Daltimore.)

(Opportunity 76) Service manager. six years’
service experience, graduate School of Engineering,
has equipment, desires position as field Service Man
for manufacturer. \ill pay expenses to factory
for special training if necessary. Asso. 1. R. E.
Age 22, Marrvied. (5t Louis.)

(Opportunity 77) Service Man, (esirous to ar-
range with manufacturer for servicing in territory,
will take special training at factory. (Northwest
Pennsylvania.)
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RADIO
DATA

For

BUILDERS
and EXPERIMENTERS

CUSTOM

Contains valuable information on
Band Filters, Screen-Grid Ampli-
fiers, Push-Pull Audio Amplifiers,
Power Packs, Unit Construction,
Shielding, Cabinets, Installation and
Servicing, as used in the famous
“HiQ-30" Custom-Built Radio:
Fully illustrated, including Gravure
Insert of cabinet designs.

SEND 10 CENTS TO
COVER MAILING

Write for it today.
Use the conven-
ient coupon.

Send now for this
new free radio eatalog
whith saves you many dollars on
radio outfits, kits, parts. mbes and accessories! Also
TIME CONVERSION CHART FREE. Te!ls you in-
stantly what time it is In any part of the world!
Given free if your request for catalog reaches us
this month.

Atembership in the ELECTRAD
FORUM open: to you the world of
radfo research and experiment. It is
un eranlzation of earnest radie work-
ers who exehangse Ideas and experi-
enres.  Dues. 85 per year. include
unfaue monthly mnuuzlne of inestl-
mauble valwe. Write Oept. RC7 for
details and agplication hlank

DlREC‘l'OR

ELECTRAD FORUM
1440 Broadway - - . New York

An interesting announcement of the new
scientific-mechanical-technical magazine is to

- be found on page 59 of this issue.



ACON

PRODUCTS

Famed Throughout the World
for most Natural Sound
Rabpio
THEATRE
PusLic ADDRESS
AEROPLANE REPRODUCTION

New Racon
Junior

Electro-
e Hern

The Racen
Dymamic T
Unit for radio com-
bines the rich full
tones of the dynamic
type with the clear-
ness and distinctness,
without distortion, of
the horn type.

New Racon Junior
Electro-Dynamic Type
Horn Unit

Racon

AEROPLANE HORN

Through the Hacan Ar-
nlane Speaker the liroad-
caster’s volce can be heard
for miles. Even though
the plane may he hldden
in the clouds. the volee—
or wusle—ean _be heard

above the din of chy
fir.  During the Ci
tests musle I
from a phon

and  heard ¢

1 record
miles

Bat_:ry Elcctro Dynamic
ype Horn Unut

List Pnce. $35.00

The New
L
Unit
This revelutionary change
in the 1ype speaker for
radio use 1s but sllehtly
hikher priced than  the
afdlinary neaker, Tt
marvelonsly Letter. Tesis

nit prove 1t.  Mrite tor de-
1929 seriptlve eatalog.

Giant Electro-Dynamic
yoe Horn
Patented May 7.

The ng(’st Horn Speaker

Manufacturers in the Weorld

RACON Elec. Co., Inc.

FACTORIES:
18 WASHINGTON PLACE
NEW YORK

England, and 3 Mutual Strect
T

h, Bucks,
Sloud Res oronto. Canada

Don’t Forget!

Visit our Booth A-39 and Dem-
onstration Room C.C. 19 at
RMA Trade Show at Civic
Auditorium, Atlantic Gity,
New Jersey, Week of June
2nd to 6th.
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Letters from Short- Wave Fans

FOREIGN STATIONS
Editer, Rap10-CrarT:

A letter from Motala, Sweden, states: “Our short-
wave transmissions are not regular but, usually,
weckdays 1130 to 1200 GMT, weather reports and
time signals; 1600 to 2130, speech and music; holi-
days, 1000 t¢ 2200, sometimes with a pause from
1200 to 1400. The wave is 49.46 meters (6062
kilocycles) and. the output oue-third kilowatt.”

I suppgse vou have heard from faus on the
Llcttra, Marconi’s ship, on 25.70 meters. KIXK,
Manila, is now on 25.36 also.

Just hefore typing this, [ heard CFA, Drummond-
ville, on 22,70 calling *“Alamo, .\meric, bound
from Southampton to New York.” I suppose that
is a new ship going omn the air. DDDX en the
E'nrora.

Artnur J. GreEs,
International Short Wave Club,
Bor 713, Klondykd, Qhio.

Editor, Rap1o-Crarrt:

1 have received from PCJ, Eindhoven, Helland,
their schedule: it is now 1800 to 2000 and 2300 to
0000GMT Thursday; 0000 to 0300 and 1800 to
2000 GMT Friday; and 0000 to 0600 GMT Sat-
urday. Their frequency is 9,590 kilocycles (31.26
meters).

DoxaLp ITaurT.
646 East 62 St., Indianapolis, Ind.

(Nore: Greenwich Mean Time [GMT] is written
without a space hetween hours and minutes: it runs
from 0000 [midnight] and numhers the hours from
noon on, consecntively; that is, 2359 is one minute
Lefore midnight. It is five hours faster than East
ern Standard Time: six hours faster than Lastern
Daylight Time or Central Standard Time; and so
on for the different time zones.

For example, to convert 1950 GMT to Eastern
Standard Time, subtract 500. Since the result is
greater than 1200 [noon] subtract again 1200 to
obtain the lour of the afternoon. Then point off the
hour and minute.

1950 — 500 = 1450
1450 — 1200 = 250

Answer, 2:50 pem. E. S. T.

I'or Mountain Standard, first subtract
for Pacific Standard. subtract 800.
therefore 11:50 a.m., PST.—£Editor.)

700; and
1950 GMT is

CORRESPONDENTS WANTED

Editor, Rap1o-CrarT:
One of the leading theatres here has iustalled a
radio, and every night they bhroadcast Ames

Andy through the theatre's sound system; this at-
tracts fans who would eotherwise stay home to listen
to them. Of course, there are other good things on
the air; and it is good for radio sales.

Is it necessary to enclose return postage
writing for verifications?

(It is desivable to eénclose an International reply
conpon, which may be obtained at the postoffice,
when seriting to forcign countries. Some of the
larger stations haté discontinved the practice of
acknowledging ordinary reports, becausc of the in-
creasing number of short-wave listeners.—Editor.)

I would like to correspond with other short-wave

fans. 1 am sixteen.

when

Tnomas PuiLetes. [x.,
1021 St. George St.,
East Liverpool, Ohio.

I am going to build a short-wave transmitter, and
would be glad to hear from hams about construc-
tion, and a good transmitting antenna,

S. Lonicro,
1969 First Ave., New York, N. Y

I would like td correspond with other short-wave
fans. especially in foreign counsries, and’ will answer
all letters.

Druce” GrEEx,
1355 Caroline Ave., Clinton, [owa.

I would like to correspond wish other experi-
menters and radio Service Men; also fereign radio
fans.

WaLTER Hawgivs,
Boxr 50, Route 1, Il akarusa, [nd.

MARCONI'S EXPERIMENTS

1IF. recent telephone experiments of Marelese

(Marqnis) Marconi in communicating from his
vacht, wow cruising along the Italian coast, with
different parts of the world on comparatively low
power have heen heard directly by short-wave lis.
teners, and a few days ago a conversation hetween
Marconi and station W2XAD, Schemectady, was re-
broadeast through the N.D.C. chain. Remarkably
clear reception was obtained. Marconi stated that
his power is but 750 watts, supplied by storage hat
teries. This is the transmitter by which he recently
sent & signal to Australia which turned on the
lights of an exposition.

Marconi also anneunced that a short-wave trans-
mitter is being constructed under his personal di-
rection for use in Vatican City (Rome) by the
anthorities of the Cathelic church, and possibly for
world broadcasts by Pope I'ius XI.

Short-Wave Stations of the World

(Continved from page 30)

Ix1lo-
Meters c}cles
170 Jw—-AGJ. Nauen, Germany. Occaslonally after
55.00 5170 OKIMPT Prague. Czechoslovakia,  Tnes.
and Fri, 2:30-34:0 p
60.90 4,920—-LL, Paris, France.
61.22 to 62.30 meters—4.800 10 4.900 ke, Televislon.
—WBXK, Plitshurgh. I"n ;—WIXAY, Lex
Ington,  Mass.; W2XBU, lteacon, N. Y.:
—WENR, Chicago. 11
62.56 4,785—WIXAM, EIgln, 111
-WIXL. Chicago. 1L
£2.60  4,785—Aircraft.
65.22 to 66.67 meters—4.500 to 4,600 ke,  Television.
—WBXC, los Anreles, Callf.
87.65 !430——DOA. Doeverttz. Gernany, 6 to p-ne
3 ., Mon,.. Wed. Pri.
70.00 4.280—0HK2. Vienna. Austrla. _Sun.,  flrst
miloytes of honr from 1 10 7V & n
-RA97, Kbhabarovsk, Slberla. -7:30 aam
8 4.180-4,100—Aircraft,
.116—W00. Deal, N, J.
105- ~NAA, Arllngton. Va.  Time slgnals 8:53-9
m. 9:65-1 nom.
i U—F&K:‘ IComlnnllne Tunls. Afriea.  Mon
and I'r
12RO, Rome. Italy, (Testing)
82.00 3.600—DOA, Docheritz. Germany.
81.24 3,560 -0Z7RL. Copenhagen. Denmark. Tuc¢sday
anil Frl, aftex & p.m.
B 3.550-3.700-—Amateur Tclephony.
.00 3.300-7 160 Aireraft,
3.256--W9XL, Chicage, I
3.166—WCK. Detrait, Mich. {(Pollce Dept.)
. 3.142-3.070 Alrcrnlt

1 WOO. Peal, N. ),
q—w10X2, Airplans’ Telcvnsmn

3,U30—i .Motala. Sweden. 11:30 am.-noon. #-

¢ pm

101.7 to 105.3 metcrs—2.850 to 2950 ke _ Television.
-W3X silver Springs, Md. 8 to 9 P,
exeent | Sunday; WPY. Allwood, N
W2XR., New York, N. Y.—W3XL, Bound
Itrook. N, P

1044 2. RTO—GWF t'erth, Australla,

Milan. Ttaly.  After 2 pom
103.3 to 1001 Television.

“neters—2.750 to "8.';0 ke

W2XBA, Newark, N Twes.  and Frl
12 tg 1 a.m. =—W2ZXCL, ltmnkhn N W
—WwaBXAU, Plitsburgh, I'a.;(—WIXB, Som-

Kilo-
Meters cycles
erville. Mass ;—W7XAQO, Tortland, Ore.:
—w P. Chic .m? 11
—w2XCR, Jlersey City. N. J.  §:5

9 pm.
—W2XBO, Long Island Clty. N, Y
to 113.1 mnreters—2.650 to 2,750 ke. Television—
WIXR, Chicago, III.
— Aircraft.
5—W2XBO,
(Exp.)

aml

2,72
2,64 New York Central R R.
Wash., Polfee and Fire Depts,

Chlcage, 1IL;—W2XCU, Amnere,

traln,

2,116—Seattle,
2,304 WEOXIL.
0.0 Aireraft.
] 325—wWI0X2. Airpiane Teievision.
-Nw--wzxao. NoOY. COle (Bxp)
tv 1429 meterz—2.100 to 2,200 ke
WEXAU, ||lt€hl"§!h
er\ille h w2
n -—--WIXAU.
mcror-
XCL.

.
lll - -w2XBS,

Television.
I’a, i—WIXB. Som-
X Schenectady,

Bo-tan,
1429 to 1.:0 100 ke, Television.
Y.. Mon., Wed,
_ Chirago.
.. frame
1617 ML

-W
New \ork N
80 lnes deep. T2 whie. 1,200
WIXAE. \Dringﬂelll Mass. ;—WBXAU,
T'ittsbirreh. T'a . Los  Angelex:
—WZXBU. 'Be'tmn \ Y. i—W3XAK, Bound

W3XK, Washington. D, ('

Sun.. R to 9 .t i—WPY,
1. —WI0XU, Alrplane.
Lonn Island Clty, N, Y,
2.000—RA72. Slmolensk, USSKIK.
«171.822.000-1.715~ -Amalour Telephony

1.712- WKDU. Clnelnn-ﬂl Ohlo (Police Dept.}
WRBH, Cleveland, Polire Dept.
-KGJX- -T*asadena, Callf » (PPolice Dept.)}
... Rt Quentin, Pranee.
-F8FY. Cannes. l‘ranu
1 1lABL—=WDKX, New York. N. ¥
.6 1.608—wW9IXAL. Chleago, ]Il
craft Television.
W2ZXY, Newark. N.
1004-~w2xcu Wired Radio, Ampere, N, T
—W2XCD, DeForest Kadle Co.. I"assale, N, J,
810 b.m.
198 1,530—. .. . Warlskrona.
187.0 1.594-—-WKDT, Detrolt,
(Standard  Televislon

and  Tele-

{Pollee Tient. )
(WMAC) and Air-

Sweden.
Mich.

(Fire Dent
scanhing. 48

Unes, o0 KK.I%M.)



N O WE on all newsstands

Remember that EVERY-
DAY MECHANICS
stands for practical me-
chanics in all its phases.
And still more important,
this magazine is the only
one ever published where
nearly all of the ma-
terial published is edited
with the view that its
readers can cash in on

the ideas.
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ERE is the latest and most up-to-date magazine of its kind that

H has ever been published. Edited by Mr. Hugo Gernshack
veteran publisher of radio and scientific magazines for over

20 years.

The new magazine is chock-full of the latest inventions, new devel-
opments, how-to-make-it material, home mechanics, woodworkine, metal
craft, radio experimentation, etc.

But the important point about this new magazine is that it is thor-
oughly practical from beginning to end. No theories. no scientific
accomplishments, no reading material that is not 100% practical in
everyday life.

The magazine contains cozens of wvaluable articles showing how
you can make things not only for yourself hut how you can make
money out of them immediately—that’s the big thing.

The first issue of this magazine is now on all newsstands. Or if you
wish to take advantage of scveral fine offers for a year or two-years’
subscription, fill in the coupon at the right.

EVERYDAY MECHANICS PUBLICATIONS, INc.
96-98 Park Place New York, N. Y.

The Copy

VIV

A Special Offer

and saving are made for readers of this magazine.
EVERYDAY MECHANICS will be sent to you
for one year at $1.00; two years at $1.90; and three
years at $2.70. Remember each issue bought on
the newsstand costs fifteen cents the copy.

Mail Coupon Today

EVERYDAY MECHANICS PUBLICATIONS, Inc.
96-98 Park Place, New York, N. Y. RC.7

I wish to take advantage of your special offer.
Enclosed find. .+....for which send me EVERY-
DAY MECHANICS for... years. Check one
of the following.

( ) 1 year for $1.00 ( ) 2 years for $1.90
( ) 3 years for $2.70




If You Want a Job with a Future, Get into Chemistry

were the advisors of kings.

fortune, as hundreds of chemists have done before him.

It remained for someone to experiment and do it.
solved. Mr. Hall died a few years ago leaving an estate of many nullions
of dollars.

WE CAN TEACH YOU AT HOME

In neder to become a chemical expert yow must have the proper training under experienced teachers.
Qur faculty knows just how to molpd you into a skilful laberatory worker. The head of our staff is
Dr. T. O'Conor Sloane. scientist, engineer and author of wide repute. He has had wore than fifty years
of teaching experience. Our course fits you for an immediate position in a chemical laboratory. and
vou do not have to give up what you are doing now to learu it. During evenings and week-ends you
can work at home on the fascinating experiments and the delightfully simple hut comprehensive lessons,
A personal tutor is always ready to help you over difficulties and to answer all your questions. Maost
important of all—the teaching you receive is practical. You can actually use this knowledge to make
money, ac thousands have done before you.

SPECIAL ADDED EQUIPMENT

At no extra charge every student is given a complete cahinet of chemicals and apparatus for his own
use. The illnstration gives some idea of what it contains. There are over fifty distinet chemical
reagents in the ser, But in addition there is something which we have never offered before.  The
chemical expert needs sharp eves. For much of his work no human ef'cs are keen enough. Every

modern scientist resorts to the micrascope, whigh is ene of the wost valuable
instruments i1 home or laboratory.

We Are Now Sending to Each New Student
ABSOLUTELY WITHOUT CHARGE
THIS VALUABLE MICROSCOPE

It is a beautiful instrument of fine German make and e¢xtremely sensitive.
Any person not a student of our course may precure one through us at $25.00,
which is somewhat less than the usual price, but to those who envoll the
microscope will be given ABSOLUTELY WITHOUT CIHARGE. With it you
will receive a special lesson on its construction and use. The microscope is
not loaned 1o you. [t becomes your permanent possession along with al‘ the
other equipment and the lessons.

TUITION PRICE REDUCED

No advance in tuition price is occasioned by this newest adilition te the
apparatus we supply. In fact we have even reduced the fee, so that this
splendid course and equipment are within the means of every individual who
is interested in following Chemistry, whether as a career or merely as a hobbhy.
Fee can be paid on EASY MONTIILY TERMS. The one price covers every-
thing. There are no extras to buy,

MAIL THE COUPON TODAY FOR FREE BOOK

CHEMICAL INSTITUTE OF NEW YORK, Inc.
16-18 East 30th Street New York, N. Y.

1.0
A.B., A.M., Ph.D.,
LL.D

Chemistry is one of the most ancient and honorahle callings known to man.

During the Middle Ages its adepts

Then it was called a black art and its followers were believed to have supernatural powers.

The chemist of today with his modernized kuowledge has secrets a thousandiold more potent at his cominand. He
is the brains behind hundreds of rich industries, which could not exist without his skill. Yet the field of Applied Chem-
istry has spread so widely that it is difficult to get enough good men to fll the available posts. i
alwayvs sure of a good income, a respected and confidential position and a guaranteed future.
Did vou ever hear of C. M. Hall?
ist who at the age of twenty-one discoveredt how to extract aluminum from clay.

A chemical expert is
He may also make himself a
He was an American chem-
It was known that this could be done.

There are innumerable other chemical problems today waiting to be

We pive to every siudent. swithout addiilonal charge
this chemleal equipment, ineluding fAfty-two pleces ol
laboratory apparalus and supplles. and fihy-two different
chembrals and reagents. These comprise the apparatus
amd chemlcals used for the experimental work of the
course. ‘I'he fitied heavy wooden box serres not only as a
case for the outtit but xlso as a useful laborstory acces-
sory for perforulng countless experiments.

Diploma Awarded When You Graduate

Upon graduaiion every studem is awarded our Diploma
in Chemigtry, rei-lir)'lps: that he has successfully cam-
pleted hls sindies.  Your name on this certiticate will
be it sourre of pride to you all your lfe, as well as’ an
ald in otaining a pesltion

I CHEMICAL INSTITUTE OF NEW YORK, INC.
Home Exlensien Division
16-18-R. East 30th Street, New York, N. Y.

|

I"lease send me at once, withont any oblipation on I
wmy part. your fIree ook °"Opportunitles for Chem- |
Ists,” and full partienlars about the KExperimental
Equipment given to every student.  Also please teli l
me about your plan of payment and the reductlon In I
the tultion price.

NAME T R GooUET T LTS = TRt

ADDRISS) s Voo T e i ok |
CITY 5 - s B e (IR~ Do) T STATE. ... |
FG-1-30 |
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Telion Te—levis:’on
Tube

5-Prong 201A

Never before has there been such an amazing tube sale as
the present one which is being conducted

JUST AS LONG AS THE SUPPLY LASTS

All tubes are warranted to be perfect and all tubes that are
returned within five (5) days will be exchanged for new oncs
frce of charge.

This sale has been arranged especially for service men,
radiotricians and radio dealers and no further sales will be held
once this supply is sold.

These tubes represent over-production by one of the largest
Eastern tube manufacturers and are sacrificed for ready cash.

This is a chance that you will
never have again.

Order from this page and note
particularly the following terms:

NO ORDERS ACCEPTED
FOR LESS THAN $5.00

NO REPLACEMENTS
AFTER FIVE (5) DAYS.

IT IS NOT NECESSARY TO
SEND THE FULL AMOUNT
OF CASH WITH THE ORDER
AS LONG AS YOUR ORDER IS
ACCOMPANIED BY 209 OF
THE VALUE.

SHIPMENT WILL GO FOR-
WARD TO YOU BY EXPRESS
OR PARCEL POST C. O. D.

ALL PRICES ARE F. O. B.
NEWARK.

IMMEDIATE SHIPMENTS

Shielded 201A Tube,
entirely covered with
Bakelite shield—does
away with micro-
phonic noises.

High Grade (Hi Mu)

201A Type—better

vacuum — works and
fits in any set.

TYPE ANY QUANTITY
UX-201 $ .30
UX-226 ... .30
Uy-227 .30
UX-240 .30
UN-121 .30
Switch Tube Liglaax 0
Switch is used when  UIN.190 40
ene filament burns uv-199 . .40
out, tube therefore U\V-199 Stamlard 40
1 has twice normal life. UX-210 ... .40
With switch on acts T N.280 . .40
as 171 or 112 Power [UN.28)1 . 40
Tube—with switch off [°'N.j12 . .40
it is 201A Tube. X 1127 40
UN-200\ .40
UY.229 | .40
UN-245 ... .40
UX-250 ... 40
Special Detector Tube \.. .60
Special Audio IFrequeney 201\ .60
Special 171 A.C. Y:-am, extra coated filament .60
Special Radio l'requency 201 .\, .60
T-14 (2015 Tligh Mu) .75
Switeh Tube ... . 1.00
Adapter Tube 226-227-171.\. each 1.00
Quadrode 3-prong 201.\, 1.00
All Lakelite Shield Tube 201.\... 1.00
UXN.222 ) s e 5 8 9 e e REAL A 8RR e e e e e RS et 1.10
Telion . 2.85
RECTIFIER AND CHARGER BULRBS
125 Mil Tube Rectifying e. e — 1.40
2 amp. old and new type (list $3.00) OUR PRICE. " e e DN ()
5 and 6 amp. old type (List $8.00) OUR I'RICE...o — e d— 3.75

DISCOUNTS:

50 tubes and over 109%
500 tubes and over 109 & 107

ARCO TUBE COMPANY

38-40 PARK PLACE - . ; 5

GREATEST Tube Sale of 1930

All  tubes come in
this attractive carton.

A.C. Adapter Tubes
to convert battery
sets inte A.C. Elec-
tric sets — furnished
for 226, 227, 171A.

(A)‘ o )
=

2-Amp. Charger
Bulbs.

S and 6-Amp. Charger
Bulbs.

NEWARK, N. J.




Replacement Parts at a Big Saving

for leading commercial receivers

RCA
VICTOR
EDISON

biggest that

DEALERS -

Numerous radie bargains have often been given to you.
All merchandise is of the finest material

you have ever read of.
and manufactured by well-known set manufacturers.

SERVICEMEN

But here are the

FREED
A K.
MAJESTIC

ent Condenser

BLOCK FOR

)

Nos. 17, 18, 33 Sets

R.C.A. Replacem

Special
PART No. 8333 $1.50
LIST $7.40 cach

RCA
By-Pass Condenser

Part No. 5996

Comprising one Y2 and three
.1 mfd. condensers.

LIST $3.00
Our Price Bore@

e

CHOKE COILS
15 HENRYS—35 MILS
Impregnated in Rosin
Jdeal choke for B Llimi-
nators and C.  Sets.
D.C. Resistance 500 O1IMS.

Special, BB €

VICTOR

ARBC
POWER
TRANSFORMERS

Voltages for

Q

v

Supplies
6—226 tubes.
1—227 tube.
1—280 tube.
2245 tubes.

Can be used in
Loftin-White Circuit.

Price, $2.7-D

As used in
Victor sets

VICTOR
Audio

Transformer

Our Price,

93¢

VICTOR

Push Pull
Transformers
Our Price.

82.50

per pair

Grid S\:ppressors
750 OHM
$1.00 Per Doz.

RCA
Double Filter
Chokes

R CA Replace-
ment Part No.
8336 Contains
Two 30 Henry
80 Mil Chokes
Special $1.70
each

Each choke insu-
lated for 1,000
volts.

YAXLEY
2,000 Ohm
_ Volume Control

RCA Replacement
P'art No. 5091

TFor Radiola 17, 18. 32,

42, ¥4 and l]\rauicnlly

all sets. nsulating

strip {easily removed)

for metal panels.
ach 45¢

Twin Volume

Control
3000—3800 Ohms
Will stand up. No
more burned out vol-
B unie controls.  Stan
dard for Vietor but
can be used on all

i r sets.
List price $2.50 Our price 5he

Dozen $5.50
Fixed Pigtail Resistors
OHMS

500 10,000 25.000

2000 15000 50,000

5700 20000 250,000

500,000

A GENUINE
5{;. \ NEW TYPE
B \V"t Y ELKON M-16
e ~=7 RECTIFIER

Officlally recognized by Grigsby-Grunow as the proper
replacement unit for the Majestic “*A'" eliminator,
May be used on the following *A’*  eliminators:
Majestic, Mayollan, Ilkon, [’hileo, Webster, Knapp,
Gen. Inst.. Metro, Fada, Bernard, Sentinel. Eilkon,
and Briges and Stratten.

FIRST TIME AT THESE PRICES
With Base—$:'o45
U-20 Without Base —%2.35

Hart-&—Hegemnn
Toggle Switch

TFor Battery and Electric
Sets Approved by
Underwriters
20c ecach—$2.15 per doz.
Gen. Elec. Switch 20c.

$2.15 per dozen

L ——

Polymet
3 ) BY-PASS TUBULAR
i CONDENSER

.1 MFD.
200 VOLTS

%1 00 Per Doz.

Can be used across Choke Terminals in Victor
Sets to reduce hum

Polymet

HI-VOLT
1 MFD. FILTER
CONDENSER
300 VOLTS D.C.

:353¢ Each

$1.00 Per Dozen

$3.65 Per Doz.

All Brand Xew and Fully Guaranteed.

A replacement
block for  Ma-
Jestle ellminator
guarauteed for
a perlod of one
year. The con-
densers  in this
Dlock are all eom-
posed of high-
oltage con-
densers.  and  you
can assured
that once this
block Is installed,
it will Jast In-
detinltety.

%2.95%

BAL-RAD Replacement Blocks

Products of an old reliable Manufacturer.

For Atwater Kent
Electric  Set  Maodel
No. 37. This unit
contalns the Drober
chokes and high volt-
Al flexiblo
wites colored leads
identical to origlnal.
Fully guaruntced,

aKges.

%4.95

cach.

e

This “Bal-Rad”
throughout the country.

carry a few dozen in stock.

Hy.V

1, mid. 300 V 25c.
1 1 mfd. 600 V 30c.
Condenser is the result of many suggestions from service men
It js small and compact, impregnated in pitch with long

flexible leads to facilitate quick connections.
guarantee these Condensers for 100% Free Replacement.

The “BAL-RAD”

oltage Uncased Surge-Proof Condensers
For General Repair and Power-Pack Work

2 mfd. 600 V 40c.
4 mid. 600 V 60c.

Can be placed outside of Pack. We
Repair men should

SEND FOR

OUR LATEST BARGAIN CATALOGUE—NO OBLIGATION, OF COURSE

TERMS:—20% with order,
MAIL ORDERS AT TIMORE RADIO CO.  Grifnhil

47R MURRAY ST., NEW YORK CITY




BARGAINS unheard of before!

DEALERS — RADIO SERVICE MEN:

presented on this page for merchandise are rarely found anywhere.

Astounding prices such as

Advantage of these

wonderful buys should be taken NOW. Even stocking them will save you considerable

money.

Radiola 44

Regularly listed at $110.00.
and one U X-280.

Radiola 33 - .

-

$3 750 with

This popular model, operated
by A.C. lighting circuit, uses three UY-224's, one UX-245,
It is single-dial control and encased in a
walnut cabinet. Packed in original factory sealed cartons.

$32.00 with tubes
Legs for “33” at $4.50

The

craftsmen.

— tubes

MELODONIC
speaker, with a dynamic 10"
cone, is enshrined in a beauti-
ful cabinet designed by master
Operates from 110
volts, 60 cycles, A.C. current.

PRICE

$2495

Peerless Speaker

and Sonora Cabinet

loud

Cabinet only $13.50

Powertone “B” Eliminator

Operates on 110 g
volts A .C. 180
volts — “B” [
Eliminator with
3 taps — vari- SENSG
able detector, B€35"
45, 90 and 200
volts — with&s
tube

Readrite No. 245

A handy
tester for all
circuits, and
tubes — for
accurate test-
ing. Espe-
cially de-
signed for
sets using 245
power tube,

PRICE
$1150

FARRAND

INDUCTOR DYNAMIC CHASSIS

Here is not only
true Dynamic op-
eration and per-
formance at a
popular price, but
opportunity to en-
joy Dynamic re-
seption from every
type of radio re-
ceiver,

77 Cone  §
10 Cone !

5849

ALLEN ROTOR

Turn Table for A.C.

The ROTOR is the one silent electric
phonograph motor that is favored by
the majority. Motor is 14" thick—it
is a marvel of engineering.

PRICE $445

POWERTONE

“A” ELIMINATOR

Bone Dry
with Tube

$10.95

This popular model designed to give
only the finer qualities that are to be
gotten from your receiver. Unusually
clear reception.

PRICE $375

All merchandise purchased must
be accompanied by a remittance
of 200.. Balance C.0.D. with
order. F.O.B. New York City.
2% discount for full remittance
with order.

Radio Surplus Corp.

S6R VESEY ST. - -

Dealers are requested to send
for our latest bulletin showing
real bargains in excellent radio
merchandise.

NEW YORK,N. Y.
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Complete
d Champion Tubes
Specially selected wals

40 1n. high, 25 in. wide, 14+

CHASSIS

quoo

@
=
o
-
>

Mr. Service Man, here is your oppor-
tunity—CASH IN ON IT! .

An unusual combination of circumstances
makes it possible for us to offer you the
most astonnding har%ain in the history of
radio. We are distributing a limited num-
ber of the most thoroughly medern and
efficient radios ever developed at a fraction
of their value. Not trade-ins or demon-
strators but brand new, GUARANTEED
PERFECT receivers incorporating every
feature and refinement to be found in the
latest 1931 jobs. They have Screen-Grid
R.F. tubes; 245 push-pull audio amplifica-
tion; full shielded rust-proof chassis and
appearance that will sell them on sight.

Your customers will be immediately fas-
cinated by their tremendous power and
quiet, humless perfermance. They will
reach out and bring in DX’ that you will
be proud to demonstrate and at the attrae-
tive price you can place on them they will
positively sell themselves.

Two console models are available, both
of which are a gem of the cabinet maker’s
art. All are supplied with quality dynamic

eaker and a complete set of First Quality

hampion tubes NOTIHING ELSE 1O
BUY! o

In view of the limited supply to meet
the demand that this amazing bargain will
undoubtedly create; the foresight of your

prompt action is evident.
Hi-Boy

Rare and carefully

Low-Boy chosen veneers are

combined in this con-
One of the smartest sole to make a piece

models ever designed. of furniture of un-
veneers: gorgeous burl panels and overlay. usual ¢harm. A fine
Highest Tmlity lacquer finish, Harmonizes with any surroundings. radio that anyone will

g in. deep. Former list price, $160.00. be proud to own.

Former  list  price,

$192.00.
gy v
5 2
H \u i i: .
— -
o —

..ul““

Complete with
Champion Tubes

AMAZING VALUES IN
CHASSIS AND SPEAKERS

Replace chsolete chassis with this
modern screen-grid job. Easily installed
in any standard console. Size: 20 in.
long, 11 in. deep, 7% in. high. Tubes
used: two '24s, two '27s, two '4§s and
one '80.

MODEL 30 SG CHASSIS, now net
to you, without tubes ...........
HIGH QUALITY DYNAMIC

SPEAKER for use with this

chassis, only i - s il

HOW TO ORDER: You may place
your order with us by simply writing us
a letter, or if you prefer tear out this
page and, indicating your selections, en-
close it with your remittance. ghip—
ments are made promptly upon receipt
of your order.

$29.00

“



o

...........

TN X O

s sem e

xact Information

from A to.t.:Z.'

We take pleasure in announcing: ¢AUDELS NEW ELECTRIC LIBRARY"

o i
Latest information,
fully illustrated,
covering:—

Fundamental Principles and
Rules of Electricity, Magnetism,
Armature Winding, Repairs, Dy.
namos,D.C Motors,Conatruction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing Instruments, Storage
Battery, Construction and Re.
pairs, Alternating Current Prin.
ciples and Diagrams, Power Fac.
dor, Alternators, Transformers,
A-C Motors, Windings, Recon.
necting, Converters, Switches &

uses, Circuit Breakers, Relays,
Condensers, Regulators, Recti-
fiers, Meters, Switchboards,
Power Station Practice, House
Light & Power Wiring, Circuits,
High Tension, Transmission,
Plans, Calculations, Code, Elec-
tric Railways,Signals, Elevators,
Hoists & Cranes, Gas Engines,
Auto & Aero lgnition, Starters,
Radio, Telephone, Telegraph,
Bells & Signals, Motion Pictures,
Talkies, Lighting, Hlumination,
Electric Refrigeration, Heating,
X.Ray,Plating, Welding, Pum ps,
Compressors, Domestic & Farm
Appliances, An Electric Calcu-
lator for Engineers and Mechan-
ics, Practical Mathematics for

Ready Reference. A New Elec- | 10 Pass up this opportunity. Ex"emely low
tric Dictionary & Encyclopedia| price; buy on your own terms.

of Words.

Beautiful,
Timely Books

Resad fer Prefit

latest modern

NowonSale
in Preparation

The Library contains 12
books—the first 7 books
containing 3600 pages with
thousands of diagrams and il-
lustrations are now ready; the
remaining 5 books are in prepara-
tion. A pocket-size, flexibly bound
series that is valuable wherever
electricity is used.

Beautiful, timely books for service—
pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. Noelectrical man can afford

New and More Uses for Electricity offer great opportunities to men who can

handle this power correctly. Modern electrification of industrycallsfor trained

men who know how to handle electricity accurately.

Simple as A. B. C.—“Audels New Electric Library” gives latest,
exact information from foundations of electrical practice to

applications. This is a NEW practical and

theoretical course in electricity for home study and
ready reference.

Here are the answers to your questions,
giving you the real dope thatevery electrician
must know. They chart your knowledge,
- { taking away the uncertainty of

NEW!

SATISFACTION GUARANTEED!
‘AudelsNewElectricLibrary’’
is backed by our 50-year record
as helping hand publishers. Satis-
faction always guaranteed.

IBUY ON YOUR OWN TERMS | 'HEO_ AUDEL &

] PLAN 1—ONE BOOK A MONTH
Please enter my subaeription to ** Audels New Eleet e Library' to
Iron.‘ist of twelve volumes, price £1.60 a volume (310.50 for the seven
volumes now ready). Mail one volume each month nnd as they are re~
ceived, 1 will mail you $1.50 promptly.

[l PLAN 2—PAY 50C OR MORE A WEEK
Please ship me for one week’'s free trinl the first seven volumes of
"*Audels New Electric Library,” $1.60 each (§10.50 for the seven vol-
umes now ready). The remsining live Yolumes to be mailed as issued
at $1.50 a volume. If satisfied, I will mail you 50c or mare each week as
Ig:yment for the first seven hooks and 1 will pay for the last five num-
t8 a8 1 receive them at $1.60 each.

|l PLAN 3—cAsH PRicE $9.98
Please ship me postpaid " Audeis New Eicctric Lidrary’’ for which I
eneloseremittance$9.98in full payment for the seven volumesnow ready.
You are toship me onone week's trial the remaining five volumes
a8 they are issued for which 1 will either pay $1.50 eaeh a8 reccived or
l return to you. This price is based on 6% cash discount,

CO.,
65 West 23rd St., New York, N. Y.

Please ship me the NEW “Audels Electric Library™ on the
plan marked (X).

NAME.

ADDRESS ...

OCCUPATION..............

) EMPLOYED BY
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Dealers' Net Price, (.0.h.,

Miss. Size 7¥%x12x1615 ... rCt-':\W(N’d- $ 139 -50

Sup,

AV,

Also available in a stnaller cuse for
radio-man who does nnt care 1o carry
spare parts, tubes, erc., in same unir.

Supreme Features

The SUPRENME oscillation test gives the
only, easily made, dependable test on tubes:
tubes tested under radio frequency dynamic
o~~rating conditions.

I'ests all types of tubes, including screen-
grid and overhead heater types.

Affords a mutual conductancz test of tuhes.

Tests both plates of '80 type full-wave
_rectifier tubes.

All tubes tested independent of radio.

Locates unbalanced transformer second-
aries.

Reads either positive or negative cuthode
biass

Furnishes modulated sfgnal for testing,
synchronizing, neutralizing, ¢tc.

Provides means for aligning of condensers
by Thermo-couple meter or A-C meter.

Neutralizing with tubes used in the set
only accurate method.

Tests gain of audio amplifiers.

Provides D-C continuity tests without
batteries.

Indicates resistances. without the use of
batteries, in four ranges. .1 to 25 ohms. 10 to
200 ohms, 150 to 30,000 ohms (calibration
curve furnished), 5000 chms to 5 megohms.

High resistunce continuity for checking
voltage dividers, insulation leakages, by-pass
and hiter condenser leakages, bias resistors.
grid leaks, etc.

Low resistance continuity for checking
rosin joints, shorted variable condensers
(without disconnecting R-F Coil), center
tapped filament resistors, etc.

hree precision meters: one four-scale D-C
voltmzter, 0/750°250/100/10 volts, resistance
10600 ohmsg‘er volt. One four-scale A-C volt-
meter 0/750/150/16/4 volts. One three-scale
mil-ammeter 0/125/25 mils. 0,'2-% amps.

External connections to all apparatus.

Universal analyzer plug.

Screen-grid socket analysis,

Makes all analysis readings. Provides
simultaneous plate current and plate voltage
readingsand the customaryreadingsof A-Cand
D-C filament voltage, grid voltage, cathode
bias, scrzen-grid voltage, line voltage, etc.

Measures capacity of condensers from .1
mfd. to 9. mfd.

Tests trickle charger by meter.

Bridges open stages of audio for testing.

Contains 500,000-obm variable resistor, 30-
ohm rheostat and .001 mfd., .002 mfd. and 1
mid. condensers for testing.

The lahoratory test panel is equipped with
a variable condenser for controlling the
frequency of the oscillator.

Pentode Testing and Analysis.

Servicing Auto Receivers.

Provides many other tests, readings and
functions.

SUPREME

Testing Instruments
“SUPREME BY COMPARISON®

include Trube Teseers, Tube Checkers,
Ohmmeters, Megohiminerers

ainatthe RMA Show!

the spotlight plays on the

SUPREME DIAGNOMETER
Model 400B

conceivable
Makes every rtest on any Radio Set—

UNIVERSALLY recognized as the undisputed
leader of radio testing equipment, the SUPREME DIAG-
NOMETER enters a new season of unusual service to RADIO
DEALERS, TECHNICIANS, MANUFACTURERS AND SERV-
ICE MEN—

Unapproached! Unchallenged!

additi Pentod

Unchang ed— o i st tnitioss
servicing functions!

Supreme Diagnometer Will Continue to
Occupy Its Present Envious Position Because,

It is designed and manufactured on a Quality basis
. . . . for permanency. New sets and circuits mean
only added sources of revenue.

It gives the service man MORE for his investment,
providing endless testing and servicing combinations

. and
It enables him to handle a GREATER amount of
servicing in LESS tinmie . . . . at a greater PROFIT

It creates SATISFIED CUSTOMERS and thus es-
tablishes PRESTIGE
It offers an equal facility for EITHER PORTABLE
OR LABORATORY WORK
It will admirably handle servicing of AUTO RE-
CEIVERS, and is designed for PENTODE testing and
analysis.
It pays to insist on ?I"IIIIIIIIIIIlllIlllIIIII----Il-'lIIll'll'“nllllllll-ll:
the BEST .. .. espe-
cially in purchasing
radio testing equip-
ment. INVEST
WISELY in a SU-
PREME D1AGNOM-
ETER and clip the
coupons of regular
dependable PROF-
ITS FROM YOUR
RADIO SERVICING!

Most good dis-
tributors carry the
SUPREME DIAG-
NOMETER in stock.
If yours cannot
supply you, send
order direct on ac-
companying form.

SUPREME
INSTRUMENTS
CORPORATION

GREENWOOD, MISS.

Supreme Instruments Corp.
366 Supreme Bldg.
Greenwood, Miss.

Please ship SUPREME DIAGNONM-
ETER Model 400-B on basis
checked below.

Net cash $139.50.
Time payment plan—3§33.50 cash

and 8 monthly payments of
$15.00 each.

All prices are F. O. B. Greenwood,
Miss. No dealer's discount.

Date shipment desired.
Signed. .

Firm Name

Street Address.

NN IRERSE I ST onnEnu s r IS AEINTRTNI R IR aceda0ETIIRRINPESRAORESIAOPRSIISRFTISITRSS
‘Illlllll..ll‘ saaSesEEEdEEERESREssesnASUSSBASESARASNEFRASuCSEPEEfi¢RsuSsRaAsESsRRCaARnasAREE

Distributors in all City
rincipal cities
P ) P State. -
New S\e(l":ll‘ce De‘;}::;‘:‘ur h Please give three or more !)unk or rrade refer-
CERas Kansas C“i[‘, ences and names of distributors from whom
Seu::’lf- Sa:Franciscg most purchases are made,
Toronto SANANSNASARAANNNANSARNNANARANANSANSRARARRARSARNRRARAREEE
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