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| VALV EDEL Wi SEALE PRIGE,
MODERN UP-TO-THE MINUTE RADIO ‘/CH EC K
AT TREMENDOUS PRICE REDUCTIONS
Now, as never before, are you able to buy real radio values at astoundingly
low prices. Never before in our many years of experience in radio mer-
chandising, have we been able to offer such real values—on such quality
radio merchandise as you will find presented in this catalog. No matter
what your radio requirements may be, you will find them offered in this
large 168 page catalog in large variety. Dealers—set builders, and radio
enthusiasts of every nature should have a copy of this remarkable catalog. g
receivers shown, you will find just what you have been looking for—sets, FREE C ATALOG
accessories, kits or parts at lowest prices. )
EVERYTHING ; 4
AN IADAS WA Vol 7ol e B THE NEW 8 TUBE
BEmOTE u:lm = —
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New Midget T wm- s

BUY NOW AND SAVE—PRICES ARE DOWN
Radlo E o~ /" &\

If you have planned on buying a new radio set—or if you contemplate
A modern screen

replacing your old receiver with one of the new screen grid types, send for
this catalog immediately. It will show you the way to substantial savings.
Prices are down to a new all time record. In the large assortment of

Moderntriple
Screen Grid

PN, e !

grid Midget Re- e o E‘:cmyferls in

¥ . ceiver with ap- 7 autifu con.
M proved five tube Loartecy mon soles equip-

~=AEEIAL ped with gen-

uine Oxford
Dynamice
speakers at
sensaticnally
low prices,
Values that
will astound
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circuit. Now, you can enjoy

your favorite radio

rograms as youdrive. 1100% RETAIL

his new Roamer Auto radio
blazes a new trail in its ap- JA{elV]: B2 11d3
proach to perfection in circuit
design.

Music as You Drive
No need to miss your favorite
program while youdrive. Spor-

one of the seasan's ting events, news flashes, symphony, dance or | gA{%Y
receivers.  Houstd in a beautiful walnut | opera—all are available to ‘you with this new
midget cabinet, complete with five tube | Roamer Auto Radio. Concealed installation with
chassis and speaker, it is an outstanding | remote control. R. C. A. licensed chassis. Uni-
value at the low price guoted. versal brackets simplify installation in any car.
Its many special features make it an outstand-
ing value.

Here you are offered R SO RETAIL
The receiverillustrated
al Ye 18 a representas
tive value from our
eatalog. Beautiful wal-
nut conscle, dynamic
speaker with R, C. A.
licensed Screen Grid
cight tube chassis. A
splendid value,

WRITE FOR YOUR COPY TODAY
Write for your copy of this remarkablecatalog today.
See for yourself the unusual values that are offered.
It lists over a thousand bargains, including such popu-
lar items as battery-operated receivers, super-heter-
odynes, remote control, electric time-switch receivers,
phonograph-combinations, coin operated receivers,
along with a remarkable variety of consoles, dynamic
speakers, tubes, accessories, etc. No matter what
your requirements may be in radio, you will find

EVERYTHING
NEW IN RADIO

Dealers, service men. set
builders and radio enthusi-
asts cverywhere should
have a copy of this catalog.
It is a veritable eneyclope~
dia of everything that’s
new and worthwhile in
radio. Send for your
copy today.

them listed in this catalog. Don’t delay. Clip the
Y p
711 W. Lake St., Dept. R-3
i is underst r oHliss
bfm..‘l'ofr r:;.‘if.:gsml: n;:ullmz to me, neither will
g::tnhe:ed by personal calls.

coupon and send for your copy today. .
FREE CATALOG COUPON
Chicagoe .
< me your 168-page FREE radio
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We Could Have Placed 5000 More Qualified
Men Last Year in Good Pay RADIO Positions

ET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full time work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R.T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Mail Coupon for No-

Memberships that need not—should not—cost
you a cent are available right now. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T.A.
has done for thousands — and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Dept. KUA-l 4513 Ravenswood Ave., Chicago, Ill.

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T.A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the top.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That's why our members are in such
demand—why vou will find enrolling in R. T. A.
the quickest, most profitable route to Radio.

385

.jadio Training Association of America

Cost Training Offer

VG DB VLR

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept.pca ) 4513 Ravenswood Ave., Chicago, Ill.

Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in
Radio quick.

Name
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In Forthcoming Issues

TELEVISION AND SIHORT-WAVE RECEFIVERS FROM
THE SERVICE STANDPOIN'T, by John F, Rider. From
the experimenters who made their owh apparatus, and learned
its peculiarities from the baseboard up, we are coming to
the point where the publie wants to look and listen in. It
will add another problem to those which the Serviee Man
nimst meets and this article will deal with the subject in a
practical manner.

A LONG-WAVE CONVERTER, by Clyde J. Fiteh.  Short-
wive adapters have introduced a new world to set owners.
At the same time, it mnst be remembered, most of the
world's really high-powered stations are above 600 meters.
A deviee which will render them available to the enterprising
listener, at litthe expense, will be deseribed.

RADIO-CRAFT {s published monthly. on the fifih of the month preceding that of
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A HOME-MADE SLIDE-WIRE BRIDGE, by AL W, Bonser,
‘This deviee, which applies familiar deviees to the measnre.
ment of resistanee, is very shaples and the labor of ealibea-
tion and computation has heen very much shortened by the
provision of a proportional seale,  Such equipment, with a
few standard resistors—which may be calibrated from one
known value—should be on every radio man's workbenel,

CITARACTERISTICS OF TUBES, A graphic study of tube
propertics—cspeciatly  that important one of mfual con-
dnetanee—showing different tnbe types. In addition to this,
much priactical information on the constants required in tube
operation will appear.

And many other practienl articles for the Service Man, the
Set Builder and the Fxperimenter.
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Get Into One Of These

BIG PAY FIELDS

All practical work on real
Electrical machinery

Am gl y
Way to Get Into

ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull,
hopeless job! Let me show you how to make up to
$60, $70 and even $200 a week, in Electricity—NOT
by CORRESPONDENCE, butby an amazing way to
teach that makes you a practical Expert in90days!

Learn Without Books in 90 Days

No Books! No Lessons! You learn by doing actual electrical
work right here in the Coyne Shops. You are trained on
huge motors, generators, switchboards, transmitting sta-
tions, power plants, auto and airplane engines, ete. You
don’t need advanced education or previous experience.
You qualify for real electrical work in 90 days!

Earn While You Learn

Don’t worry about a job! You get FREE life-time Employ-
ment Service. And don’t let lack of money stop you. {f
you need part-time work to help pay living expenses, 1’1l help
vou gret it. Covneis 31 years old. Coyne training is tested.
You can find out everything FREE. Just mail coupon below
and I'll send you my B1G FREE ELECTRICAL BOOK, teli-
ing all about jobs— salaries, etc. This does not obligate
you. Juat send the coupon below!

MAIL THIS COUPON FOR BIG
FREE ELECTRICAL BOOK--

H. C. LEWIS. PRESIDENT
COYNE ELECTRICAL SCHOOL, Dept. 11-81
500 South Paulina Street, Chicago, Illinois

Gentlemen: Please send me vour big Free Electrical Book with 151
illustrations. This does not obligate me.

Y

Student working on Television
transmitter in

}

TELEVISION
TALKING PICTURES

Every branch of Radio is calling for trained men! 6,000 Serv-
ice Men needed at once. Big call for Wireless Operators,
both at Sea and in the Air. Many jobs open in Broadcasting
Stations. Talking Pictureand Sound Expertsingreat demand.
And now Television is on the way! Soon there’ll be a de-
mand for thousands of Trained Men in this one branch alone.

Say ‘‘good-bye” to $25 and $35 a week —get into Radio,
where thousands of jobsare open, paying $60a weekand up.

NOT BY CORRESPONDENCE

By Actual Work — in 8 Weehs

Come to Coyne and learn Radio in 8 weeks! NOT BY BOOKS
OR CORRESPONDENCE, but by actual Radio work on
actual Radio equipment—on scores of Radio receivers, huge
Broadcastinir equipment, the ver%‘latest Television transmit-
ters, Code Practice apparatus, Talking Picture and Sound
equipment, etc. No experience needed. Youlearn all
branches of Radio in 8 wceks.

Free Employment Service

After you graduate, I'll help you get the Radio Job you want—and if you
need part-time work while at school. 11l hely you get that, too. Coyne hus
been training men since 1899, Let Coyne train you for a Big Pay Radio
Jol! Mail coupon below for a copy of my BIG FREE RADIO BOOK, telling
all about Radio, Television. Talking Pictures, Wireless, etc. This costs you
nothiny. Just mail coubon below.

MAIL THIS COUPON FOR BIG
FREE RADIO AND TELEVISION BOOK

H. C. LEWIS, PRESIDENY

RADIO DIVISION, COYNE ELECTRICAL SCHOOL

600 S. Paulina St., Dept. 11-8H, Chicago, I

Gentlemen: Send me your Big Free Radio Baok and all details of your
Special Introductory Offer. This does not obligate me in any way.

Name. . .

Address...... ....
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¥@ Wanted

You have seen how the men aml yoaumg men

who got inte the antomobile, motion picture

and other industries when they were  started

had the first chance at the key johs—are now
the $5.000, $10,000 $15,000 a
Radio offers you the same chance that made men
Its

and year men.

rich in those businesses. gruwth has al-

ready made men  independent and  will make

nrany more wealthy in the future. Its amazing

growth can put you abead too. Don’t pass

up this oppertunity for a good job and future

financial  independence.

Hundreds of $50 to $100 a week
Jobs Opening Every Year

more  trained men  badly,

Why

slave your life away for $235 to $40 a week in

Radio veeds

a nofuture joh when yon can get ready in a
short time for Rilio where the good jobs pay
$50, $60, $75 and £100 a week?
these jobs can quickly lead te $150 to $200 a

And many of
week,  lundreds of fine jubs are apening every
year for men with the right training—the kind

of training I'll give you.

I Am Doubling and Tripling
Salaries

Where you find big growth you always find

many DLig opportunities. I am doubling and

tripling the salaries of many men every year,
After training with me only a short time they
arc able to make $1.000 to $3,000 a year more

than they were getting before,  Fignre out for

Take your pick of these
fine Big Pay Radio Jobs

yourseii what an increase like this would mean
to you—the many things that mean se much in
happiness and comfort that you could Ly with
an additional $1,000 to $3,000 a year.

Many Make $10 to $25 a week

Extra Almost at Once

The day yuu start I'll show you how to do

neighborhood
'l show
makes of

ten common  in most

that

johs every
you can do in your spare time.
service all
all

I'll give yon the plans and ideas that

you how to repair and

sets aml do many other johs through my
course,
are nuking $200 to $1,000 for my students while
W, 107

Tenn.,

they are taking my course. G. Page,

Raleigh  Apts., Nashville, writes:  “I
nile $935 in my spare time while taking your

course.”

You Have Many Jobs to
Choose From
troarleasting stations use engiueers, operators,
Radio

ally need testers, inspectors, foremen, engineers,

station  managers. manufacturers continu-

service men. buyers and managers.  Shipping

companies use lmmlreds of operators and give

them  world-wide travel with practically no ex-
pense aml a good salary besides. There are
Imundreds of opportunities for you to have a

spare time or full time Radio business of your
ewn. I'll show you how to start one with prac-
tically no capital, My look tells you of other

opportunities.  Dle sure to fet it at once.

U ;-{ 7:)

Seldom Under 100

$400 & Month 8800 in Spare Time a week
i spent fifteen  years as “Maoney could not pay for “My earnings in Radio are
traveling salesman and was what T got out of your course. many times greater than |

making good money but could
sce the opportunities in Radio.
Believe me I am not sorry, for
I have made more money than
ever hiefore. I have made more
than $0 each month and it
really was your course that
brought me to this. I can’t say
too much for your school.”

J. G. Dahilstead,

1484 South 15th St.,
Salt Lake City, Utah.

keeps  me

your course

true.”

I did not know a single thing
about Radio before I enrolled,
but I have made $R00 in my
spare time although my work
away
from 6.00 A\, M. to 7.00 . AL N, R L
Every wonl I ever read about

Milton I. Leiby, Jr.,

ever cxpected them to be. In
November ¥ made $577, Decem-

ber $645, January $365, My
earnings seldom  fall  under
from  hame $100 a weck. I'lIl say the

course is thorough
aml complete. You give a man
moare for iis money than any-
hody else.”

found

have

E. E. Winborne,

Topton, Pa. 1267 W, 48th St., Norfolk, Va.
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I Will Train You at Home in
Your Spare Time

Holl vour job. ‘There is no need for
ou to leave home. T will train you
qguickly  an inexpensively during vour
spare time You sdon't have to be a
high school graduate. My course is
written  in clear, interesting  style
that most anyone €3t grasp. 'l give

ven practical cxperience under my M-350
method of training—one-half  from  les

son hooks amd onehalf from practical

experiments \WWhen you gr ate
won't have to take amy kind of a jnl
get experience—you will e tramec ul
experienced ready 1o take your place
beside men who lave been in the field
for vears.

Television and Talking
Movies Included

My course not only gives vou a thor
ongh training in Radie—all yo eed 10
know to get and fheld a good job—hmt
also vour choice without extra Charge.
of any one of these special Courscs: Tele
vision Aireraft Radio. sroadcasting.
Commercial @ Ship Radio  Stations.

Wd Pictares and Publie Address Sys
tems. and advanced Radio Servicing and

Merchandising You won't he a ‘“one
man when you timsh my course

You'll know how to handle a1 job

anvy one of Radio's 20 diferent branches

of opportunity.

Lifetime Employment Serv-
ice to All Graduates

When vou finish my course you won't
loose

le tnrned to shift for yonrself.

Salary Three Times

Larger
Refor | completed your
course | went to work for a
kadio dealer Now |

assistant
1he  Spar

1
Service Manager of
s-Withington  Ca

an, fv salary is three
tintes what i1 was hefore tak-
I YOUr COUTse I con not
ve ohtuined this  positien
ithout I ow cess
10 N. R. I. training

H. A. Wilmoth,
Sparks-Withington Co.,
Jackson, Mich.

RADIO-CRAFT

Bighay

Iwill train

Then s

Yo

when [ will step in and help
a job through my Employment
I'his F Nervice
is free of extra charge both t you and
the employer. My FEmployment Depast-
ment is getting three times as many calls

for gradnates this year as last year.

Iepartment. npluyment

Y our Money Back if Not
Satisfied

You do not

peany when vou
euroll with me. [ w give vou m
HTY, it writing, legal m ng

won the institute. to refund every per
maney  upon  completing  my
course if you are not satisfied with my
lessans amd Instimction Service.
resounrces of the N, R, |, Piower
World's lLargest llome Study NKadio
training organization, stand hack of this
agreement

of  your

I'he

Find Out What Radio Offers
You—Get My Book at Once

One copy of my valuable hook “Rich
Kewards in Radie” 1s free to anyone
mierested making more money It

tells yon where the good johs are. wl
they pay. how yon can yuickly and easily
fit yourself to get one. The coupon helow
will bring von a copy. Send it at onc
Your request does not obligate you
Act NOAW

any wa

J. E. SMITH, President
Dept. 1AX
National Radio Institute
Washington, D. C.

you AT HOME
free book gives facts and proof

Radio
Job

give You 8 Big Oulfits
of Radiepaxtsfoxa
home Experimental [ahoralory

You can Imild over 100 circnits
with the ontfit= 1 give vou You
Te fr actual  experience
about ALC. Screen Grid Circuns,
>
1sh amplification  and  the {

moderi sets.
You work ont with your hawls

other features 1
the principles. diagrams and
circuits vou learn from my
lessun bouks, Yo ger as
much practical experience

mrder  this  unequaled
method of home train
n a few months

1= the averape fellow
gets two e four
vear n the he

Clip and mail NOW for
FREE INFORMATION

J. E. SMITH. President
National Radie Institute, Dept. TAX
16th & U Streets, N. W., Washington, D. C.
I Dear Mr. Smith:—Send me “Rich Rewards in
R Tell me more about Radio’s opportimities
ior good jobs and quick promotion: also ubout
vour practical mcthod of Home traiming. 1 mm
derstand this request does not obligate me and that
no awent will eall on me.

Cit . Siate
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THE BIGGEST RADIO VALUE IN AMERICA TODAY !

Official

RADIO SERVICE MANUAL

and Complete Dz'rectory of all

Commercial Wz’rz’ng Dz'czgmms
IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER

a manual, so complete as this new

EVER in the history of radio has there ever heen ~ . TP
N biished HUGO GERNSBACK, Editor

OFFICIAL RADIO SERVICE MANUAL. It CLYDE FITCH, Managing Editor

is a veritable encyclopedia of service information — worth
several times its regular price. It is invaluable not only to
the Service Man, but to everyone interested in radio,

For this Manual there has been collected available wiring
diagrams and data of nearly every commercial set, of which

there is any record, manufactured since 1627, and many
carlier ones.

Additional service data for new receivers. as they appear
on the market, will be supplied at a trifling cost so that the
Manual might he kept up-to-date at all times. But that
1s not all,

Service Information
The OFFICIAL RADIO SERVICE MANUAL contains

a_comprehensive instruction course for the Service Man,
giving practical information from every angle on how to
service the sct. Here are only a small number of the
articles mentioned :

Antennas Eliminators Radfo-Phonograph
Amplifiers Meters Equipment
Automotive Radio Power Supply Resistors
Condensers Systems Short Wave Sets

Detectors Tubes Speakers

You simply cannot realize what a tremendous
work this is until you have held a copy in your
hands and have gome through the 352 pages.

What They Say

NOTHING CAN COMPARE WITH IT

I have recelved my copy of the OFFICIAL RADIO SERVICE
MANUAL, 1 oexpected It would he  good fur | rhink you
know as mnch as any of (hem what the average radly man
wants, but Il wager not  very many  expected  ta Fecelie a
bk comparabile to thls one. I think you «deserve a lot of
credlt for Dbelng the fiest 1 Mt it a real gepviee  manaal
that the amatenr ur profes<lonal can make goml evervday ime
of, s a good practleal book and ane thal every service man
will be proud of.—E. 1. HANYN, Haslet(. Mleh,

BEST BOOK IN THE FIELD
I reeelved yvour book OFFICIAL RADIO SERVICE MANT AL
and 1 flnd Ir i3 as set the hest book [ Dave found in thlx
fleldl of ralio, You are well justitied In that thie Is the
peer of riice mannals T wilsh son all the suevess passible
in the shlng of futnre boaks on ralio whiech are <nre of
®reat STV CWTLLIAM R BROWN. Brown Radlg Sernee,
o Bueklngham  Sireet, Toledo, Ohlo,
. WORTH A GREAT DEAL MORE
Recelved your copy of OFFTCIAT, RADIO NERVICE MANT AL
and am greatly pleased whth same. It |« wortl a great deyl
more han It eass, —HARDLD ATGUTER. 40 Rl Ave,,
Arlington, N. L

“SHE 18 A BIRD™
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“Midget”’ Radio Sets

By Bugo Gernsback

NOTHER minor revolution in the radio industry
has occurred, during the past few months, on the
appearance of the so-called “midget”™ or mantel
radio sets. We started out with rather small

sets during the years 1923 and 1924, when the table
model was popular, and hefore the console had arrived.
We are now going back to old times; but going the old
style set one hetter by making one still smaller. Curiously
enough, the first table model was of the five-tube vari-
ety, while the present mantel sets are mostly of the hve-
tube variety as well.  History, it seems, is repeating
itseli.

Many people, in the trade and elsewhere, are of the
opinion that the popularity of the mantel set is due to
present cconomic conditions; hecause it seems that, at
the present time, the mantel sets are far outselling the
more  expensive models.  One manufacturer alone,
within a short season, has sold over 150,000 of these
mantel sets : and there are a number of others who are
doing as well and even better. This seems to prove the
popularity of the midget type. But, so far the economic
point is concerned. 1 do not think that we should stress
this 100 much. Either a family wishes to get a radio
set or it doesn't. If they do. the great majority buy on
the installment plan, anyway : and. inasmuch as the pay-
ments are reasonable, the chances are that the tempta-
tion to buy the bigger and more claborate sct. rather
than the smaller one. will prevail—always provided that
the family wishes a picce of furniture. And herein
lies the whole crux of the question.

Madern living conditions are such that space in the
average apartment is at a premium.  Houses and apart-
ments are becoming smaller all the time: and apart-
ments. particularly, tend to shrink in not only the
number of rooms. but the size of the rooms as well.
Families who used to live in eight and ten-room apart-
ments now live in four or five rooms; and so on, in
proportion.  Consequently, room is at a premium and
this fact., I believe, is a direct cause of the success of
mantel sets. rather than the price.

Furthermore. we scem to be heading towards the
average of two and three radio sets per family. There
was a time when any family could get along with a single
car: but statistics show that today many own two or
more cars.  The case of radio is similar: there are so
many programs in the air, and of such wide variety,
that it is impossible to satisfy all tastes with a single set.
The old people wish to listen to serious music. lectures,
ete.. while the younger element prefers lively dance
music and what-not: and, as a rule. there is a clash in
the average family when the radio is turned on. So,

here the mantel set steps in and solves the problem. It
is no longer a novelty to find two radio sets in an apart-
ment ; 1 have seen as many as four in a home. although
this may be an extreme case.  The well-to-do family
will wish to have a “furniture-tyvpe™ receiver in the liv-
ing room: whereas Junior or the daughter will have scts
for themselves in their respective rooms and—with
domestic help what it is today—it has been found that
a midget set in the maid's or the cook’s room will do a
Jot towards keeping them satistied.

Make no mistake. the midget sets are here to stay;
and the chances are that, during the next few years. they
will grow in popularity. I venture to predict that we
will have excellent sets even smaller than those which
are in such vogue at present.  Practically all of the
present mantel sets are equipped with dynamic speakers,
and have as much pover as the large sets.  Practically
all of the small sets have entirely too much power for
city use: and it is my opinion that still smaller sets.
using magnetic speakers and fewer tubes. and selling
for considerably less than the present mantel sets. will
come into use.  Such “Tom Thumb™ “sub-midget”™ sets
will be desirable; particularly for those owners who do
not wish to be annoved with too much power and who
desire a type of receiver that can be used i a stall
room. It would seem that such sets should be particu-
larly attractive for hotel installations. hospitals and other
institutions ; since the user would be able to tune in any
program he wants. rather than take a choice of one or
two—which is now the case with many hotel and hos-
pital installations.

What midget set users require most, today. is a
built-in antenna connection that will do away with an
outside acrial.  One or two such maodels have already
appeared. and it is to be hoped that soon they will he
universal.  Such sets will hecome still more popular at
the moment when all you are required to do is to plug
into the light socket. which will supply also the aerial
and ground comnections automatically. (1t is true that
such comnections are usually undesirable except in con-
gested centers, where there are many hroadcast stations;
an ontside aerial is. of course. preferable.)

From the service angle. the midget sets are almost
iddeal s for it is much casier to service them than sets of
the large furniture type.  The components of the
miidgets are far more accessible to the Service Man and,
consequently. they can be serviced nuch more quickly
and efficieutly than other sets.

In my opinion. the chances are that these sets will
ultimately outsell all others and that. numerically, they
will he far in the lead within the next few years.
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Service Men’s Department

This department is about the Service Man, for the Service Man,
and largely by the Service Man. Its contributors are practical
men, and we invite every Service Man in the country to tell about

THE TIME ELEMENT IN SERVICING
By John F. Rider

INCE the publication of the much-dis-

cussed article  entitled “The  Flying

Service Man™ in the November issue of

Rap1o-Crarr, the writer has heen carrying

on o an - experiment to determine  jnst how

muele time is necessary to satisfactorily re-
pair a defeetive receiver, Some observations
have been made  hut, unfortunately, the

nature of the experiment is such that a
final conclusion is impossihle,

At the same time, it has been shown
that just one type of tronble may he remn-
cdied within 15 minutes.  Fhis is the de-
fective tube, which is evident by o visual
inspections in other words, that in which the
filunent or the heater is damaged.

Close observation and timing, of several
experienced  Service Men, shows that  in-
spection of the modern radio receiver by
means of a conventional set analyzer con-
suntes at least 2 minutes per tubes and this
means rapid operation with guick  decision
as to what is good or bhad.

Any defeet within a receiver, particularly
in the underside of the reguires
a period of tinwe from at least twenty min-
utes to an Lour, The uost advantageons
conditions, such as repairing by 4 man who
has specialized wpon the model in question
and whe is familiar with the most vulner-
alle parts of the receiver, are not condu-
cive to repair within 15 mimirtes,

After all is said and done, the item of
primary importance is the correction of the
defect and not the breaking of shectt ree-
ords.  One of the nujor reasons for repeat
calls is previons hurricd repairing of a de-
fective anit, smd acceptanee of the sub-
sequent  performance  of the reeeiver as
normal,

In this eonncction we can cite a very ex-
cellent example. A man was called in to
examine a power amplificr afticted with fit-
ful performance, A checknp showed that
one of the voltage divider's terminal con-
nections was very poor, and open-cirenited
every  so o often,

The repair was eompleted and the voltages
were nortmal once more,  Ilowever, the an-
plifier  was neisy  and, furthermore, each
time the unit was placed into operation a
few ares were noted, within the reetifier
tubes, which disappeared after a fow mo-
ments.  The Service Man noted this condi-
tion, yet left with the statement that it
was “quite alright.,”  Within thirty minutes
of his departure, the rectifier tubes de-
parted this life with a beautiful clectrical
display from both tubes,

Subscquent inspection showed that the in-
put filter condenser had ruptured, and the
consequent load ruined the tubes. Now,
the crackling and noise, accotupanied by

Chassis,

his own experiences of all kinds.

Edited by JOHN F. RIDER

] R. JOHN F, RIDER, who passes
upon all the material submitted
for publication here, in the Service
Men's Department, is a radio engineer
of the first rank who has devoted much
energy to the popularization of tech-
/ nical knowledge. None excel him in
the art of making difficulties clear; he
| is a practical instructor, and the author
of books known by all Service Men as
useful guides. Letters, stories, re-
quests and suggestions for this depart-
ment may be addressed to him in care

of Ranio-Crarr,

the momentary arcing subsquent to the re-
pair, proved that something was wrong and
that a further check was in order.  ‘That
Serviee Man should have vealized that the
location of the open in the voltage divider
wils snel as to open the conmplete Joad and,
therefore, apply fairly high voltages to the
input fiter condenser. We shoudd have re-
alized that suel a condition is apt to dan-
age that condenser.  The initial arcing was
cvidence of such a defeet.  Unfortunately,
the repair was mot permanent aind the two
tibes st be replaced,

Here is an illustration of a case, which
proves the point broached by the writey
some time ago.  Renedying o defeet is not
i itself suflicient,  With the conplex stroe-
ture of a modern radio receiving or ampli-
fying system, an investigation of the com-
plete system s necessary when the original
defeet was such that it was apt to cause
injury to some other part. This is partien-
farly true when the test, subsequent to the
repair, shows a condition wimisial to normal
operation.

It is indeed unfortunate that some de-
feets are not evident by visual inspection. It
is also unfortunate that it is quite difficult
to differentiate hetween fault which is pro-
ductive of noise, and electrieal disturbance
originating from an external source.  Be-
cause of these limitations, it beomes impera-

tive to make a thorough test if the slight-
est irregularity is noted after the original
defeet is remedied.

Entirely too much stress is placed upon
timme, and too little stress upon service.  If
it is necessary to charge for the time spent,
do so and make that fact known Dbefore
the serviee work is started.  All of us ap-
preciate the need for bnsiness amnd realize
that cistomers do not part with their money
very readily. Yet, in the long nim, in work
of this nature, repeat ealls are more in-
furious than a normal charge necessitated
by the work at hand.

At the same time, one should not imagine
that every defect will cause injury to some
other wnit in that receiver or wmuplifier,
Time and again, the repaired system will
function in normat manner; but the Serviee
Man should prepare for the emergeney and
stipulate the possibility of more than one
defect, and  the  consequent  increase  in
charges,

In this conneetion we cannot help but
wonder if the radie service bnsiness s
unlike all other service operations. From
the technieal angle, the cfticient Serviee Man
should be in a position to repair any type
of radio receiver, From the monetary angle,
specialization appears mueh more profitable,
We realize that sueh specialization is im-
possible in certain parts of the country,
where Service Men are few and far he-
tween, and types of radio receivers are
many,  But, in large cities, where large
nmumbers of reccivers of similar manufac-
ture ave available, the specialist tinds things
more to his advantage,

There can be no denial of the fact that
knowledge pertaining to the wiring of sys-
tems, the locations of the units which ave
known to fail most frequently, and sundry
other items vf this nature, tends to expedite
service without undue hurry,  Supplemen-
tary to this is the realization that one man
cannot he familiar with the location of the
vilnerable units in all veecivers,  He ean-
not be familiar with the possible locations
of the various parts so that he can test
continnity withont muelr delay,  As a mat-
ter of tuct, a great deal of time is lost de-
terruining the thnctions of the tubes in the
respective sockets, when placing the  set-
analyzer pligs into the tube sockets.

As to specialization, we do not mean con-
tinual attendance upon just one make of
reeciver.  With the trend townrds a single
chassis for a group of models, it is possible
to speeialize in at least half a dozen manu-
facturers’ receivers.

As to the time lost, prior to the aetual
service work, we wonder if it is not more
sensible to remove the chassis right at the

(Continued on page 427)
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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

TESTS WITH SIMPLE EQUIPMENT
By Duncan Salmond

I first thought of the average radio

owner is to call the Serviee Man hefore
he stops to eonsider whether the noise (or
ek of noise) is the fanlt of the receiver,
However, when the Serviee Man arrives, he
will find as a rale, if any tronble is evident,
that it is in the accessories; these, there-
fore, are first to be checked,  If, however,
the trouble is in the chassis, it is hest to
take evervtling to the shop for repairsg

F16.2

o

S 10VAC

A Fere guick contimuity tests zehich  requive

only aw fncxpensive voltmeter: at the right,

g point te seatch cehen testing a 726 tube
cirenit,

for the customer, whether he will admit it
or not, dislikes to see the set pulled apart,
and usually feels that it never sounds the
same again,

Suppose an ordinary six-tibe battery set
is placed on the shop beneh,  1look it up;
if o hy-pass condenser is shorted, this will
be shown at once by the spark as soon as
the connection is made,  Take an ordinary
voltineter, with a scale of at least a hundred
voltss it is not necessary that it he a pre-
cision instrinuent. Put the negative lead
of the voltineter on the ®A—" bidling post,
and touch cach plate contact in turm, The
detector and two audio readings should e
partial (in the latter case because of the
drop throngh the  transformer  primary)
while the readings on the R plates shouled
he full; no reading at all indicates an open
plate cirenit, or that the by-pass condenser
(U2, Fig 1) is shorted to gronnd, 1€, how-
ever, this  condenser  only  by-passes  the
primary winding (C3), we have instead a
full readding when it is shorted.

To check grid continnities, a low-range
meter is hest. It will give a reading on the
coil side of the grid condenser (C1 at \,
Fig. 1y but none on the socket side hecanse
the grid leak has too high a resistanee to
permit a reading on the meter. 1 these
tests show no lack of continuity, test the
audio asscrubly hy tonching the grid of the
detector tubes a buzz shows that the adio
assembly is O, K.

Apply the acrial to the plate of the last
R.EF, tube, with a local or vour osecillator
tuned in.  If nothing is heard, the plates
of the detector tuning condenser are shorted

Test backwards to the aerial. This com-
pletes the test: it is assumed that good
have used and that they all
light, showing switeh and rheostats to be
ood,

With the all-electric receiver, we test
from the gronnd.  However, correet volt-
age may be read from the plate of a tube
to gronnd when the plate cirenit is open,
{(See Fig. 2))  That is, with a "26 tube, for
instance, if the grid-binsing  resistor s
open, there is no reading hetween grownd
and filainents bot there is a return to B
from the plate through the ground.  Short-
ing the grid to the filament with o piece
of wire will give a loud hura and distorted
signals, if the trouble is «ne to an open re-
sistor, (Do not confuse the hiasing resistor
with the grid-suppressing resistor, which is
nsed in the R stages of many receivers.)
The “B” supply is conveniently tested tor
opens or shorts where the power cable is
connected to the chassis,

If a short-circunited tube is found, look
for an open primary or grid suppressor
resistory and if one of these is burnt, loolk
for a shorted tube. A tube may test O K.,
and  vet weak which are
shorted readity by a jar or shock.  This
shonkd be borne in mind when testing,  If
the first tube is shorted, examine the an-
tenna coupling  choke.  Opening this may
canse oscillation, or hum in eleetrie sets.

tubes Twen

have elements

I o T ]
HAT have you found a handy
tool in servicing; what points

do you find it best to inspect first on
a certain receiver model?  QOther
Service Men will profit by your ex-
periences, as you do by theirs; the
simplest things are often the most
valuable. Tell your story in a few
I lines to the Service Men's department.

ATWATER KENT DYNAMICS
By Ray Lampson

FRITADPS o 1ot of expert Serviee Men

have encountered the condition deseribed:
hut this way help some Ravio-Crarr read-
ers, First, determine that the tromble is
in the speakers then make o continaity test
of the voice eoil with a 0-10-volt neter
and a $15-volt battery. The reading should
e fully if not, there is most probubiy a
hreak in the eonnection hetween the .x]n":lk-
er’s binding post and the winding.

The fickd enil should show o reading of
2 to 215 voltss o full reading indicates that
the winding is shorted to the speaker frame
internally,

Take the speaker apart, by unsoldering
the conmections and taking out the center
serew.  The whole diaphragm must e taken
ont; it is then easy to disassemble  the
speaker and wind  tape around the bare
spots on the coil

Then assemble the speaker, but do not
tighten the serews that hold the diaphragm
nntil vou have centered the latter, Take
thiree brass or tin strips, about Vi-ineh wide
and 24 inches long—they st be thin—
and place these along the edge of the spider
at cqual intervals. Push them ttown  he-
tween the magnet core and field coil hous-
ing; then tighten the center serew, and the
serews that hold the rim of the speaker.

A VACUUM-TUBE VOLTMETER
FOR SERVICING

By Michael Yanosko

F all the vacuum-tube voltmeters the
writer has seen, nene were portable
Most of themr were of the laboratory type,
requiring high ©B3" and “C™ voltages and
consequently bMocks of batteries; and most

of them were  fragile and  delicate, and
not in the least suitable for work in the
field.

With this in mind, a series of experiments
was starteds; to make, it possible, a com-
paet, portable, reasonably accurate and sub-
stantial meter.  Neither “A” “B” nor large
»C" hatteries were allowable. The  final
result is expressed in the diagram (Fig. 3).

The parts required are low in cost; ex-
cept for the meter, they may be found in
alnost every Service Man's junk box.  In
addition to the 0-1-seale millinmmeter, there
is a 122 vacuum tube and o sub-panel
socket; a 25-watt lamp and socket; two
fixedd condensers of 2- and I-mf, eapacity;
o H0-ohw potentiometer, shown as the cen-
ter-tapped resistor: a grid leak with its
mounting: and, if desired, wultiplicr  re-
sistors to be used with o switeh, as shown
by the dotted lines. The hattery is of the
d-volt flashlight type; there are no others
to by,

The condensers serve to keep the fre-
gqueney error of the voltmeter very smallg
that is, if the meter is calibrated to sero
at 60 eveles, and the frequeney is then in-
creased while the other tactors ave kept

(Cuntinned on poge $27)
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Fig. 3
The simplicity of this rcally portable unit may be
seen: it is @ useful companion of the sct ana-
Iyzes. The shunte R2, R3, cte., must be cali-
brated for the milliammeter wscd.
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Operating Notes for Service Men

As a rule a commenrcial set, however well built, must have some
point weaker than the rest at which trouble may be first experi-
enced. Here are a few suggestions on where to look for trouble

ANY  ununecessary  culls an the
Boseh 487 (167 *177) series can
be avoided if the Serviee Man, at
the time of installation, carefully
checks the variometer shield can (Figo 1)
to make sure that it is scenvely held, and

well grounded. Faihire to observe  this
may  result  in undesired  oscillation  and
noise,

1t takes Dbut little additional time to be
certain that the wiping ground contaet on
the variometer is properly bent, and makes
a positive contact with the shaft. When
removing the shicld, care anst be taken to
avoid throwing the variometer rotor ont of
phase: which will canse Tack of volmne and
sensitivity.

A common canse of noisy  reeeption, in
this series, is found in apparentty perfect
deteetor plate by-pass condensers. There
are two of these, in parallel; diseonnecting
them,  alternately, will show  which is  at
fault, “Fhey are 001 capacity,  (Fig, 2).

When pilot lights on the Majestie vo0”
series take to burning ont, substitute a flash-
light bull vated at 38 volts.  AHhough in
a 25-volt ecirenit, this will throw suflicient
light on the dial plate, and will last much
longer.  1If pulling the first AF, 27 tohe
out of the socket makes no apparent differ-
ence in the vohune, it is ahnost certain that
the hiasing resistor is open. This is nsually
i wire-wound, flexible emmponent, connected
from the under hyr of the "$#07-1," hy-pass

condenser to the metal frame of the first
audio transforer.,
In Fada AC moedels 10" 16" 15"

and 35" the leads from the R, eoil leads
are sobdered to Ings, which are fastened to
the coil These logs protrude from
the shiclds, for convenienee in making con-
nections; hrushing against them, and vibra-
tion, cause them to shift, and result in
shorts.  This results in complaints of low
volue and, somnetimes, no reception,

lum in o Zenith 42, which uses three
stages of andio—the last a *30—has
found dne to the center-tapped  resistor
across the filunent of the second ALF, stage,

Diises,

heen

DET. ,.W
Fic 2 LS
(‘(42
R9 —] —
Cie | C23
"‘.—;ﬂtﬁﬁc.! N :

Left, the variometer of the Rosch 48, schich
must be properiy shiclded and connceted; right,
the detector by-passes,

in certain commercial models.

By BERTRAM M. FREED

This resistor, which is wound on an insu-
Lating form and riveted to the chassis, some-
times shorts to the chassis through its lugs.

In the same model, after the shield cans
have been raneved, it is necessary to replice
the leads in the small grooves, provided for
them in the shields, with earve to avoid ent-
ting the insulation when the cans are re-
placed.

Kolster Models

It is possible that several readers have
heen experimenting to determine the eanse
of microphonic conditions in Kolster =k=z20"
which have heen marketed in large
numbers. A number of Serviee Men mnong
whom was the writer, considered the prob-
lem froan varions angles—sueh, for instance,
as proper enshioning of the chassis to pre-
vent vibration being transmitted from the
speaker,  Several makes of 27 tuhes were
tried, to find ont whether any were less
affected hy vibration,

It became evident that the microphonie
conclition was duoe, at least partially, to the
faet that the recciver was too near oseil-
lation: and wmethods of redueing the am-

sels,

plification were tried,  The first was to
inercase the value of the grid suppressors
CS.6 R{,2,0R5
OR 7~ ad

A

Fig. 3
Kolster K20 grid suppressors are by-passed
by wery small condensers, as at A: the posi.
tion of the parts is shown at B,

in" this set (which is shown completely in

Radio Serviee Data Sheet Noo 27, which
appeared  in the October, 1930, issne of
Ranto-Crarr)  However, while this ade

the set less sensitive to microphonic noises,
it also rednecd sensitivity,

Howas fomnd that by removing cither the
second or the third of the small by-pass
condensers which are across the grid sup-
pressors, the set was thrown farther away
from oscilkation, without scriously affecting
the sensitivity; these condensers are factory-
adjusted and sealed with wax, and attached
to the grid suppressars in the manner shown
in Fig. 3. Placing weighted caps npon the
tubes is also o helpful procedure to stop
microphonies,

Another complaint, in this model, was of
noise which conld not be traced except by
removing all RF. tubes, indicating that the
fanlt was in the deteetor, the audio end,
or the pack. In some eases, the voltage di-
vider was found defective; this component
is enamel-coated, and eracks or irregular
distritmtion of the enmmel are followed by

moisture, corrosion  and
changing values.  In other cases, more com-
mon, the audio  transformers are to be
blamed.  To obtain compactness, hoth the
first- and the second-stage transformers are
honsed together; and often the entire unit
nist he replaced.
high voltage upon each primary (after dis-
connecting  the leads) sometimes effeets o

trouble due to

cure of the neise,

~ CONDENSER RESISTOR UNITS
5 > .

Fig. 4
Fositton, iu the Phileo “87" of R.F. plaw
yesistors el fude theiv tubular by-pass

condensers,

Colonial Sets

With its novelty, the Colonial “33A(™ also
recently stimped o number of Serviee Men:
the complaint was in all cases, oscillation
on the highest waves.  This was finally
traced to an open condenser, in the donlle
unit which cantains the hy-passes from plate
and sereen-grid of the second "24 R tube,
This component is found on the under side
of the chassis, near the left front corners
it is metal-clad, and the value of each ea-
paity is 0.2-mf,

Low  volume and poor quality on  the
EACT may he doe to any of a numhber of
causes: one which may be readily overlaoked
is open fickd widing in the dynamice repro-
ducer.  Usnally, the dyvnanic used  with
an ALC, set obtains the necessary field enr-
rent from a series connection with the power
pack, in which it serves also as a filter
choke.  In this Celouial medel, however, the
field coil is connected acress the entire ont-
put of the puck: and tests for continuity
must be made with the ficld leacs  discon-
nected from the set. By turning the chas-
sis on its side, and placing a metallie ob-
Jueet (snch as a serewdriver) near the field,
it way be readily determined whether the
coil is open or fanlty.

When installing a new volime control in
this receiver, it is neeessary to remove all
the hardware from the old umit to replace
it on the new.  This volume controf is of
dual type: the two parts being held together
by a single long serew and nnt. When it
is placed in position, be eareful that the
serew and nut do not short to the echassis
anywhere.  The serew wakes contact with
the arm of the outer control, which is the
antenna resistors and will short the aerial
to the chassis if it makes contact with the
Intter.

Another cause of fading in this model may

(Continued on poge ¥28)
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The Service Man’s Open Forum

His Opinions on Conditions and Practices in the Radio Business

CAN THIS BE SARCASM?
Iditor, Ramo-Crarr:

[ have just vead the article on page 267
of November Ranto-Crare, entitled  “The
Flying Serviee Man™ T hope you weve not
being sarcastic when vou wrote that head-
ing.  What 1 wint to know is this, what
did he do with the rest of his tiwe? TIf
he had been making calls out in the country
where he had to drive ten or twelve miles
hetween calls, it might have done very well;
but he sayvs himself that he only drove 43.3
miles in all

The way some of these young chaps waste
the boss™ time is nothing short of a crime.
Just two instances trom Mro Clerk’™s log:

“10235 % * huarnt-out ‘80 tube.  Replaced
it and ran complete test, Al OK” Bt
he did not arrive at the next call until

10:45!

Another: »11:25 * * Visual inspeetion and
complete test showed everything OK, In-
spected aerialy it was 200 feet long, and
parallel to car-line feeders, Shifted it to
right angles with line, and shortened it to
90 feet, including lead-ine * *7 And it was
11:10 before he reached the next job! [low
has a man the nerve to write to a nagazine
about his work and admit that he fools
away his time like that?  Is it any wonder
that an owner of a scrviee shop does not
want to pay more than ®75 or 80 per week,
when the help lay down on him like that?
Some folks have no sense of shame; they
will loaf on the boss’ time and then brag
about it.

R. L. Hasrmixes,
Stratton, Muaine.

TOO MANY TRAFFIC LIGHTS

diter, Rapto-Crarr:

“The Flving Service Man” was very in-
teresting reading. T was very much im-
pressed with Mr. Clerk’s account of his
methods, but T think you mnst have made
a slight omission, as yon showed the times
of these 25 calls, by leaving out the dates.

I have been in the game for several years,
but Mr. Clerk can have all my marbles and
my  glass-cyved shooter. T have plenty of
trouble getting by traflie signals, and the
cops seem to be looking ey way most of
the time; nevertheless, more power to you,
Clerk, but the question hefore the gang is
“how™?

C. A. Coxknx,
Madrid, Towa,

WHAT A SKEPTICAL BUNCH!
~Am wondering if yon dido't head it
that way intentionally to give ns an oppor-
tunity to wonder if your printer didn't use
too many letters in the title.  Tlowever,
don’t try to print this; he wight be o lot
bigger than 1 ani
Grorae Osox,
Carrington, North Dukota.
(You arve far enongh away from Montreal
to be safe, Mr. Olson—FEditor.)
—This is the most absurd article 've ever
_read in a Gernsback publication.  If any

wan tries to tell me that he can make an
intelligent test of a Vietor “RE5," Majestic
02" etey, in 13 mimirtes, 1 dispate his state-
ment. It ean't be done—that is, rightly.
e must have done his checking with one
of those analyzers which tells you that the
voltages to the grid, plate and filament are
within the #04 limit of being correct; and
then all there is left to do is to press the
little red button—and the difference in mills
tells vou that the tube is OK., weyhe!
Anyway, [ like the vest of the mageine.
C. W, Lewrs, Jn,
Service Man, Roger Putnam Co,,
St Lonis, Miscouri,

THE “FREE” SERVICE CALL
Editor, Rapio-Crarr:

1 have read the letter of Mr. Louis Mina-
tel, of this city, in the November issue of
Ramo-Cuarr: and 1 think the answer to his
ingniry is to be found in *Questions and
Answers,” in the radio section of the 7n-
ditmapolis Star for Sunday, Oct, 19,

A set owner relates that a man called
and offered to test his tubes free of charge,
After testing, the owner was informed that
he necded a complete new set of tnhes; he
believes that his radio is working satisfac-
torily now, and asks if there is any way to
check up on this test,

The editor of this radio colmin gives a
verv intelligent answer; advising the set
owner to have the “Service Man” (probably
just a tube salesman) install bis new tubes
and sce whether the resnlts are an improve-
ment.  (Ten to one, this se-called “Service
Man™ won't do it).

Take heart, Mr. Minatel, T have heen
servicing  radios  with o R2L50 ininnn
charge, in your home town, since a time
whent most  of  these  “S0-cent™  and  *“no
charge” Serviee Men did not know  grid
fronn plate; and 1 have plenty of husiness.

After ally the publie is today pretty skep-
tical of anything that is offered for noth-
ing; and the man who is willing to give
away his serviees  evidently  doesn't, bim-
sctf, consider them very valuable, “the ob-
ject is to sell tubes, whether necded or nots
and thank heaven, the majority of set own-
ers realize it

I do not sell tubes unless the customer
can note the improvement when they arve
put in his sety and he is glad to pay $1.50
service fee and know that he won't be Joaded
up with fifteen or twenty dollars” worth of
tnbes he does not need. My consciencee is
clear—and my old customers et e new
ones,

Risserr R Byrens,

1036 Fugene Streei, Dndicnapolis, Tnd.

SERVICE ADVERTISEMENTS
Editor, Ramio-Ciearr:

T have been in the same fix that Mr, Mina-
tel talles about; and T found the only way
to disconrage sneh prices is to step on thenn,
I have been in the serviee business eight
vear, and found it increasingly harder cach
yvear hecanse of this price entting,

My old customers wounld eall somehody

clse to do their serviee work, because they
did it cheaper. T am not atraid of fair
competitions 1 lowered my prices to a dot-
Ler o call and, for a short time, had pretiy

good  results. The companies advertising
in the Detroit newspapers soon cut their

prices to 50 cents, and then offered free
service.  This knocked my business cold; bat
1 refused to advertise tree serviee,

The newspapers kept calling me to solicit
my advertisenent in their columns daily:

but T refused and told them the reason
why, 1t came to the point where the local
Better Business Burean took a0 hand in

the situation, and reguested the newspapers
to refuse to accept advertisements giving
a price or offering free service.

The result  Fewer calls trom each ad:
but a nmeh hetter class of trade. 1 think
that, if this syvstem were tried in other
cities, there wonld be fewer starving Serv-
ice Men, and all wounld have a fair chance,
Hoping this will help others,

Sipxey CrLARK,

5355 Pucific Avenne, Detroit, Michigan,

ATTENTION, CLEVELAND B.B.B.
—We Lere in Cleveland, who try to run
an independent  service, ave out of Inck.
Ihere are organizations here that have a
50-cent serviee charge, and give yearly eon-
tracts for monthly inspections,  We're no
longer men of a profession, to have to ac-
cept so low a fee for onr services.  Neither
can the independent Service Man get parts
disconnts, cxcept in riare cases.
Shaker [leights, Ohio,

GOOD BUSINESS METHODS
IZditor, Ravio-Crarr:

I think that Mr. Minatel did not (uite
get the idea of the meaning of “Nervice
Charge”

1 think it wonld be a good thing to pub-
lish a few facts about this phase of the
game. e quotes an article or ad, that
was clipped out of an Indianapolis publica-
tion which reads *30¢ per call—lxpert serv-
ice, Why pay more?™ Did it occur to him
that, in radio service, the service call price
is for the call onlyr  This customary fee
does not include any work whatsoever, out-
side of checking the set and locating the
trouble.

Althongh T charge one dollar for my calls,
there are several large service concerns in
this city that check radios free of charge.
This does not hurt my elientele in the leasts
heeanse, if a radio man knows his onions,
he is bound to get enough to keep him busy
if he is o hostler,

The serviee charge is used more or less
as an entrée; as very tew peopte call for
ridio serviee that do not need it As a rule
there is very ammeh the matter with sets
when yon ave called for serviee,  (Ontside
of free dealer service))

When a call is made, and a major repair
is neeessary, it will be found that often-
times the customer will not be able to ineet

(Continued on page 132)
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MODELS “R-35,” “R-39,

VICTOR
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These T.R.F, receivers are manufactured
hy the Victor Division of RCA Vietor Co.,
Ine.,, Camden, N. |, ‘The schematic cirenit
shows  the  multiple-contact  switch  designed
s changing the connections to  “radio,”
phonograph,” “*home- qmnc:_.:ﬂ or “raliu-
recording.”  The parts used in this Victor
chussis are itemized bhelow:

Condensers €2, €4, C12, eack 5 mmi,
(cach capacity is formed Dby 2 single turn
of wire); 3, €6, C7, U9, C13, C14, C15,

0.1-mi.; C10, 10 mmf.; Ci2, 25-mf.;
18, u.75-mf.; C20, (€21, 50 mmf.; P..J
100 somf.; C24, 0.01-mf.; C23, €29, LU

mf.; €26, C27, (2
C31, 0.2-mf.; C32, ,0012-mf.; C33, 4.5 mf.

The resistors in these maodels have the
following  values: R1, 50,000 ohms; R2,
130 ohmsy R3, 1,000 ohms; R4, 2 megohms;
183, 1.5 megohms; Ro, 28,000 ohms; R7,
1.0 megohm, RE, R9, i.5.megohm, R10, 2,800
ohms; R11, R15, 55 ohms; R12, R13, 8,000
ohms; R4, 70,000 ohms; Ri6, 730 ohms
117, 9000 ohms; RI18, 60 ohms; R, 230
ohins; R21, 140 ohms,  The twe volume.
control resistors R1 and R3 are operated by
the same knob,

The hand microphone connects to the pin-
jacks J. Unit 1.20 is the recurd microphone
input transformer.

The portion enclosed by the dotted line
Dl is used only on the comhination models,
The links are to be closed, on radig models.

The strips in the enclosure DL, marked
R, KRR, I'G, and K\ are used to segregate
the little rectangles which denote the con-
tacts on the transfer switch, The four posi.
tions of these rectangles, and the wires they
then connect, are thus clearly indicated.

Following are the voltage readings at the
tuhe sockets of the receiver.  Filament po-
teatials: V1, V2, V3, V35, 2.1 volts; V4,
2.0; Vo6, V7, 2.25; V8, 4.9, IMate poten-
NVILoV2, V3173 voltsy V4, 50; V3

C30, C34, 2 mf.;

\rr||I|||Ic|IIJI _—— e e e - e e e m— - s s ey

67; Vo6, V7, 222
V3 O3 may VY, O
plate, 40 mu. Grid potentials: V1, V2
V3, 31 wolts; V4, L5 V3, 025 Ve, V7,
37, Nereensgrid potentials: V1, V2, V3,
89 volts; V4, 3.4,

The power consumption of the **Maodels
R-353" and "R-39™ is 120 watt~; the URIJE-
57,7 170 watts for the combination.

Microphoniec howl in a set of these types
may hbe due to the reproducer’s being not
properly insuluted from the cabinet front;
wljnst the felt.  In home-recording, an open
in R20 or R21 may cause a howl,

Plate currents: V1, V2,
Vi3, 13 V8, cach

A good gromw]l connection is  essential,
and must be used at all times,
If the line voltage is high, a *Typec 9-

V10" Amperite may be used to limit the
line supply.

Oscillation may be due to an ungrounded,
or puorly-grounded chassis; or toe shickling
for condensers, coils, or tubes, being out of
place; too much exposure of the green lead
Letween control grid of o '24 and the coil
(the unshielded portion of this wire should
Lhe as short as possible). .\n open circuit
i any of the 0.1-mf. by-pass condensers,
or poor grounding of one of these con-
densers (due to loose contact at the rivets),
may cause this trouble.  Faulty grenmling
of the shiclding of a lead in the rudio am-
plificr may cause the same effect.

Following is the color code of the main
cable: 1, 2, light brown; 3, yellow (in most
cases); 4, yelluw-red tracer, in one cable,

wml red-yellow tracer, in the other; green-
red; 6, blue, 7, rved; & green-red,
(Note: when replacing a coil, or tube-

shield caps, always be sure that the slots
are aligned with the green wire hefore the
cap is forced into position.  To aveid dam-
age to the wire or cuil, never turn the cup
after it is once in place.)

Fuilure of the home-recording section of

the receiver may be due to the following
causes: poor contacts in microphone pin jack
terminals; a lusse or broken wire or connee-
tion; an open or i short in the microphone;
a short in cither of the resistors R20, R21,

un reactor unity a shorted wr open reconl-
microphone  input  transformer  on maotor
bourd; a faulty contuct in control swiich;

an wpen coil L. reactor unit; o weak may-
net in the clectric pick-up,

Faulty  vecord  reproduction with  notices
able  Dlasting, particularly  on hass  notes,
may be cansed by warn records or neadles,
or by improper centering of the  pick-up
armature.  If such a comdition is  traced
to the pick-up, ecenter the armature in the
following muanner: remove pick-up from the
pick-up arm, and remove the cover.  (Note:
It is highly importaut that the magonet be
in contact with the pole picces, or with a
small iron or steel “keeper,” at all times,
Even a momentary hreak in the magnetic
path of the pick-up magnet will prcluce a
noticeable toss of magnetism, which is re-
flected in decreased efficiency of the pick-up,
particularly in home reconling.) DPlace a
steel keeper, 150 x x !%-in, across the
two ends of the :..:,.:2 aml carcfully slide
the magnet frum the pole picces onto the
keeper,  Next, slisde the magnet back onto
the underside of the pole picces.  Then,
Joosen both round-heml screws in the arma-
ture adjusting plate.

Insert a pick-up gawge etween the arma-
ture and the pole pieces, and retighten the
round-head  serews in the adjusting  plate,
Mter properly  eemtering the armature, re-
place all parts of the pick-up assembly

In some models C33 has a capacity of
A8 mi; it is not in circuit for electric
phonograph or radio reproduction, but serves
to increase the power of the motor, during
hime-recording with  either  microphone  or
padie, 10 wvoid dncrease of speed on play-

back. It is out of circuit for radio repro-
duction, to prevent the motor running at
high speed and becoming excessively hot as
it might if left runming after moving the
change-over  switch  friom Urecording”™  to
Cradio.”

Following  are the uscillutor  frequencics
at which the varialle condensers are to be
aligneds 330, 71K 100G, 1300, 1300 ke,

If it lecomes nivcessary to enter the
cme of the dynamic reproduc A strong
oll-cyele hum may be obtained by removing
one of the R, tubes and running a el
from its cathode to one of the filument ter-
minals of a screcu-grid tulw’s socket,

Should the tuning lever fail to operate
freely, or should the vernier roller fail to
track when turned, adjust the tension of
the lever on its track, by means of the ud-
justing vty which will be fonnd on the
lever midway Detween the cam wheel and
the dinl. A small amount of greise shonhl
e placed on both the top and the buttom
of the roller track, to free muve-
ment of the lever,

When replacing or repairing the sclector
scale, slide the scale to right and left unitil
the indicator is in line with the frequency
marking which is correct for a station then
Ieing received,  Check this at severad dif-
ferent points on the scale.  Jf the pilot lamp
is mounted off center, the dial readings at
certain sections of the seale will he in-
currect,  Check the location of lamyp, which
shoulil he exuactly in the rear of the center
of the dial; while the hair-line station in-
dicator should be vertical at the center and
at the extreme ends of the dial.

The tone control is etfective on Loth radio
aml record  reproduction,

To prevent a twisting action the length
of the pickup during recording, the heud
is splused. This weight on the sides serves
by its inertia to maintain a *level keel.”
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SILVER-MARSHALL SUPERHETERODYNE,

WITH “MODEL 36A” CHASSIS AND

“32A” POWER PACK
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[f { Wanted to Make Money in Radio, [I’d—

And an authority suggests a few ideas that may be valuable to the

ST, I'd get a0 fundimmental knowl-

cidge of radio and, not until T was

thoroughly satistied in my own nind

that 1 was capable, wonld 1 go after
radio work. 1T wonld never be satistied o
be one of those “E-think-1-know-it™  radio
men—=EPd want a real insight into the under-
lving prineiples of radio and correet radio
practice. With knowledge of this kind, “the
sky s the Timit™  Without it, 1'd realize
that T wouldn't have a chanee to attain real
sueeess. Besides taking o recognized vadio
course, T wonld subseribe to good inagazines
which, T know, would help to keep iy knowl-
cdge up-to-date. The radio field changes so
rapidly  that what is the last word today
may be entively obselete three months from
now,

Assaming that 1 have developed my knowl-
edge and miy ability, 1 would make definite
plans o get iy share of the Toeal business,
1 would make a thorough survey of my
tervitory, taking inte consideration sneh face-
tors as general bsiness conditions, number
of sct owners and the average income of
my prospeets. Withe  this  inforination, 1
would be able to gauge accurately iy pros-
pects and the business T ocould get. Then
I would be ready to go after radio work
in earnest.

T'd distvibute business cards ameng  the
radio stores and  those concerns handling
radios as o side line,  The business eards
wonld earry o simple, “straight-from-the-
shoulder™ story, and that is all.  In inter-
viewing the managers of these concerns |
would do all T could to prove te them that
P owas capable of doing radio service and
installation wovk, and urge them to ket me
handle their sevvicing on a plece weork or
thne hasiy,

I'd go after those stores, in partienlar,
that sell rvacios on the side. and areange
special prices for installing and  servicing
their receivers over a period of ahout three

Cougultant eclinioal I7asn
Pugtatite, Washingion, D, €

1, National Radio

dealer and Service Man
By J. B. STRAUGHN"
wemths, T wouldn't worry abeut how much
money I made in this deals for T wonld
know that, when the time period was up, 1
would have a customner worth every effort
I had made, 1 would he very eareful, in
making comments when servicing a vadio
dealor's receiver, not to say anything de-
rogatory. 1 owould keep in mind that it is
Just as necessary for the cnstomer to think
well of the dealer who sold i a0 reeciver
as it is that he think well of me.
Then, houses with antennas visible
inhabited by people who own radios.  1f
there was any way that I could get their
nanies, 1 wonld do so and either call on
them personally or write te them 111
couldi't get their nanes, T would drop hand-
bills or business cards inte their mail hoxes,
I would run an “ad™ in my daily or weekly
newspaper and 1owould see that it was
placed next to the radio programs, if pos-
sible,  In this way T could bring to the
attention of  radio owners that 1 was o
qualificd vadio-trician in o pesition to ren-
der satisfactory service. .\ small ad is just
as valuable as o large one—one or twe
inches, one colunim, with a bold horder—
and a very simple story is all that is necded,
I would clinge my story from week to
week to show that 1 was alive and that 1
was giving thought to my prospeets, talk-
ing to them throngh ay little space in the
]lilll(']'.
I wonld particularly keep posted on gen-
eval happenings of bnportance and the hig
hroadeasts which usually go with them. Oue

e

or two weeks before o particular event, 1
would word wmy ad to read something like
this: »Get yvour radio working 100, hefore
the hig tight (the President’s speechs o the
Army and Navy game, ete) by telephoning
me at Noo iy telephone number)  etel”
Many o wide-awake  Service  Man Tas
“cleamed up™ putting sets in shape for o
feature broadeast,

1 would put a sign on my porch or fenee,
advertising that 1 was a trained  Radio-
Triciian and, to show that T was an
trical anan, T would have it illnminated so
that it would be visible at night, A sign
like this wouldn't cost mueh and it wouhd
he a real beacon for distressed radio own-
ers. 1 would pnt signs or display enrds in
windows of husiness houses that would give
their econsent; always bhearing in mind that
it is necessary to maintain o dignified and
conventional front,

But T would always remember that poed
husiness cards constitute the best and eheap-
est advertising possible. These can tell iy
story simply bt completely, Tt isn't neees-
sary to come rvight ont and ask my friends
andl acquaintances to ket e fix their sets
aoword about ability will put them “wise”

Uncle sam™s postal system is always a
good business medinm, I'd get up a snappy
form-letter or circular, have it nmltigraphed
and mail it to set owners whose nanes and
addresses 1 had, 1 would give a great deal
of attention to the appearance and  con-
tents of this civeular letter—that is, make
it ook as if it contained a personal message,

As an alternative

elee-

or “follow-up,” 1
conld  send  out
double post cards
with perforations
between, one side
carryving a short
advertising  mes-

.

The exteraal appear:
ance of ail attractive
radio store in o« e
troit, Mich,, wei

borhood. Obscrve the
windoie score board,
This is the shop of
Fred L. DeMoerse,

sage and the de-
tachable  portion
a stamped, return

The  sanctum  of
the Community Ra
dio  Store showen
aboier the work
beuch s cquipped
with the Jatest
festiig cqmipmeit
with wehich @
. trained  radrio
[ trician can afve the
kind of service that
brings more  brsi-
ness

card, self-
addressed to e,
of that, I'd

“Please

On  the back
thing like this:

have some-

call and inspect

my receiver, T understand that you will
render  this  service  without  any  obliga-

tiom on my part,”  After that, T would leave
two lines for the mane, address and phane
nunther of the set owner.  In the advertis-
ing portion of my cireular eard, T would
Hst some of the many things that make for
hetter radio reception, such as having o
proper antenna, the addition of a tone con-
trol, ete. 1 would point out the neeessity
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HE two articles printed here to-

gether were received separately,
one from an adviser of Service Men,
and one from a Service Man, There
are many suggestions in each,

What we ask the numerous radio |
dealers and Service Men among our
readers to send in is their profitable
experience, in husiness no less than
technical methods., Novel ideas are
what count, Such articles will he re-
written, if necessary; illustrations are
desirable if clear.

of having the tubes checked regularly, 1
would stress the importance of a periodie
check-up of the entire receiver and mention
the convenience of having extra speakers.

On every job, no matter how small or how
large, 1 would see to it that my customers
were thoronghly satisficd with my work., My
guarantee of satisfaction must be more than
a meaningless lot of words.  In one or two
cases, 1 might actually Jose money on a
Job becanse of oy pnarantec; but  that
shonld be charged up to advertising and
good-will cost.  In building up any business,
customer confidenee is essentialy and  this
applies to all customers, not just to a select
few. 1t should be apparent to my customer
that 1 have confidence in my own ability.
A real gnarantee will uake him willing to
pay as muceh, if not more, than he would
pay the other fellow who does not guaran-
tee his work,

I would not overlook the fact that my
custoniers have opinions of their own and
I wonld never foree my opinions on them,
I would merely suggest what 1 helieved to
be right and, if the, still insisted, 1 would
do as they desired v technically possible;
even in spite of my better judgment.  In
other words, I would remember that the cns-
tomer is always pight and I would carry
this motto in my mind in big black letters.

I'd be prompt and conrteous. T would
handle every call on the “dot.,” If 1 were
rushed, 1 would frankly tell the enstomer,
and make no engagements which there was
the slightest doubt of 1y being able to fill
Nothing annoys a customer so much as to
he kept waiting for a promised serviee eall,

If 1 had a big job that would take con-
siderable time, 1| would lend the ceustomer
one of my own reeeivers—it might be a
custom-huilt st or one of those special
mantel jobs that are being sold as second
reecivers for every honschold. Tt is a well-
known fact that, when a set owner wants
his set put in shape, even thongh it has not
heen working for months, he wants it “now.”
He doesn't want to wait. He wants radio
reception and that is why I was ealled. A
set left “on toan™ usuatly results in good
“word of tmonth” advertising,

If 1 lud specialized ability to handle diffi-
enlt  serviee  jobs  that  required  expert
knowledge and special equipment, T would
caquip oy laboratory beneh with the most
up-to-chite deviees for testing radio receiv-
ers and public-address systems, and T would
nse thenn My dingnosis of receiver troubles
wonld be based on facts—not on guess work,
1 would wateh radio magazines for speeial
testing eircuits and  devices and, if they
would fit my needs, adopt them for my
own use.

RADIO-CRAFT

If T were definitely interested in radio
servicing only and not in radio sales, 1
would stick to it 100¢g; but T wouldn’t
overlook the fact that the average dealer
doesn't  sell automotive  receivers, doesn’t
make or sell eustom-built receivers, has no
inclination to he bothered with short-wave
ontfits and  television cquipment, and  has
ne interest in special installations sueh as
reeciver chasses in book cases, i staireases
or walls,  I'd pick up as many of these
specinllies as might be profitable in my lo-
cality and push them to the limit.

Insice leads for new receivers, developed
through my service work, conld be followed
by an arrangement to sell complete radio
reecivers on a commission basis for the deal-
ers for whom 1 do extra work., On iy own
ook, 1 would sell accessories and build
receivers to order as requested, even thongh
they might not be those T specialized in.

I would secure a phonograph pickup and
buy or build a power amplifier with two
channels; so that 1 could furnish music for
parrties, plays and church events,  Of course,
I'd give considerable thonght to the sclee-
tion of records, including the latest dance
records, symphonic numbers and popular
music. A small ad in my loeal paper would
book me up, months in advance, for business
of this kind which flourishes all the year
rouncl,
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Lastly, I would never forget that earning
money is like making a garden—the ground
must be prepared, the seed be planted, the
sprouts cared for and the plants protected
in order that a rich harvest may be reaped.
Promptness, courtesy and ahility build up
a good reputation; and profitahle business
naturally flows to the man who can be de-
pended upon for real service.

“BREAKING IN” TO THE SERVICE
BUSINESS

By Ralph Mellon

ANY young men, who have taken a

correspoiddence or other  technical
course in radio, would like to cash in on
the knowledge thus gained, and, at the same
titne, acquire the nreessary experience for
advancement in the ficld. It is for those
men that this is written; and my advice to
them is, “Go into the service business,.™

Now vou are no donbt asking: “Just what
opportunities does the radio service busi-
ness affords” Well, T'lL tell you:

(1) You may start with very little eapi-
tal; about one hundred dollars should make
i nice start.

(2) You may do the work right in your
own home, making the overhead small.

(3) The pay is good, about $i5 to ¥100

(Continwed on puge ¥29)

Radio-Trician

e u o oan sess

Blanchester, Ohio
_____!’hone 3647

EXPERT

RADIO

SERVICE

I install, repair, service
all makes of Radio Sets;
also build sets to order
and guarantee my work.

HOMER F. SAVILLE

503 West Main Streot

Small local adver-
tisements  backed
by the national ad-
vertising  build up
trade for the rodio-
trician Displax
cards. properly dis.
tributed helt
greatly,
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New Radio Applications—Great and Small

 A— _—
o

Fig. A {lefu

This transmitter - tele
Phone prxchange is the
central” used for in
tereontincutal radio
telephony.  The long-
distance wires, which
run i to the operator's
rancl,  are  connected f
by him into the traus-
nmitter's amplifier,
(Photo Rell Telephone
Laboratories
Fig. B (right)
The tube shown here
futended  to  amplifv
tneonccivably small
currents, is described
on the opposite page.
(Photo General Elee-
tric Co)

AR T oo

g

Fig. C (left
This, dear readers. is ¢ minia-
ture Coney Island for radio
sets twhich iike to bump the
bumps. The motor mehes the
table top shimuy, for 1he pur.
fosc of testing the wesistance
to vibratious of the joints and
connections.

Fig. D (righty
This big power plaut is uot
Muscle Shoals, but a rmt of
KDKA’s new plant. . how
that ¢clild has grawu. wc re-
member it as a $500-watter.
(Photos Westinghouse Llec. &
Mfg. Co.)

Fig. E (left)

A A part of the grounds
of KDKA's weie Saron
burg station. This is one
of the shorticare spray
antenntas  (the  long-tweave e
spraxy ainicuna, deseribed BI10 A AR

in last mouth’s Ranio

Crart, is too big to get |
tite ouc phictograph). ‘-)
of H. :
carrics @ pcrptndr'tular

acrial and  connterpoise; ¥
and the eight work to I >~
pether  directionally.

(Photo \Westinghouse Elec. ll‘ 1
& Mfg. Co.) < Q‘t -

Fig. F {right) pc
The antomatic alarm for §
ships: this <will send out
or pick up, a distress sig. |
ul: i il h i

mat (T"ll

(P‘hoto The ‘I i
.Q.- :

e r———
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Some of the Ingenious Things Which Radio Laboratories and Engineers Have Produced

ADIO telephone work, as all short-
R winve fans know, is inereasing. 1e-

tween New York City (or rather

its outlving transmitters) and the
prineipal cities of Farope and South Awer-
ici, there are radio lanes devoted to ecode
work, and some to telephone  operation;
England is linked to Canada, South Africa
and Anstralia; France and Holland to their
colonies and Germany to hoth cast and west;
while the largest ocean liners carry tele-
phones, too.  The result is that conversa-
tions meet the ear over a large part of the
tuning dial,

In late weeks, too, sounds that resemhle
no known language have been heard by the
listeners,  This is the “serambled” or “in-
verted™ speech, produced by inversion of
andio sidelands, which changes the quality
of speech completely; since the piteh of
the voice creates the “consonants™ of speech,
The signal is antomatically restored, at the
receiving end, to its nornnal frequencies and
intelligibility, by reversing the process of
*seramhling.”

1t is possible, from any station in the
telephone system of the United States, to
talk to the Buropeans, South  Anericans,
Anstralians, or any one who can be
reached by wire fram any radio station on
the other end. Naturally, of eourse, a “cen-
tral” is required at each end of the radio
link: and in Fig. A, on the opposite page,
we  see him with his  rather  complieated
switchboard, where radie and wires meet,

The fact that radio applianees have been
increasing  in power has been often jm-
pressed upon ws. Fig, D, for instance. shows
a penerator room with power enough to
light a good-sized eity; yvet all this is merely
part of the equipment of one radio trans-
mitter, the new super-power KDRKA.D Tt is
only ten vears sinee that station started
regular transmissions, on the night of the
clection in 19203 and it had then the un-
vivalled power of 560 watts. 1t eelebrated
its tenth anniversary with a broadeast on
500000 watts; and the station just erected,
with au authorized testing power of 400
kilowatts, is built so that nearly four times
that power can be utilized when the oeca-
sion comes.

clse

F16.2 i —

1 circuit wsing the low-ugrid current tube to
produce a mcasurable ortput from a vory small
direet-curreit Dipit,

Get Your Figuring Pad

On the other land, it is perhaps not read-
ily realized how radio has heen inereasing
in ddicaey.  The tube Fig., 13,
with its inlernal arvangement ontlined in
shadow in the backgronnd  (and explained
in Fig 1) is a new development for the
purpose of amplitying direet cwrrents so
tiny that the inagination fails to grasp them
It is sensitive to a flow of current ot
ing to ten one-guintillionths of an mupere,

shown in

or 63 cleetrons a second. These figures are
not impressive, until we consider that ene
ampere represents the flow past a given
point every seeond of G,277,000,000,000,000,-
000 cleetrons—plus or minus o few odd tril-
lions, ete. The reader who is good at arith-
metic may anmse himself by comparing this
namber with the grains of sand in the
earth, or drops of water in the sea,

CONTROL-
GRID LEAD——_
SPACE-CHARGE __QUARTZ GRID
RO INSULATORS
PLATE /
CONTROL. /
GRID ——
] . GLASS
,// FPETTICOAT
FILAMENT
SUPPORT

The clemenis of the inconecivably  seusitive

tube ure designated herc, for comparison zeith

the photographic reproduction iu Fig. B, on
the opposite pagc.

Leaving this aside. it may be said that
this tube is a hundred tines as sensitive
as those “pliotrons™ previously obtained. In
order to aceomplish this, it was necessary
to climinate as far as possible tube noises™
or, rather, the variations in current due te
irregalar  atomie and moleerlar  activities
hetween its clements,  The vacoum in the
tube was rareficd to a trillionth of the nov-
mat atmospherie pressure; thongh even this
leaves millions  of gascons atoms iu the
Iuib,  Hoewever, on the average an cleetron
can travel sixty miles in osueh o vacuum
without striking a particle of gas, aceard-
ing to physicists.  In addition to this, a
space-charge grid was placed hetween the
control grid and the filnnent.

The result is, that the effective resistance
of this tube Detween grid and  filament
mounted to 10,000,000,000 wmegohms; and the
current between this grid and the filament
fell to ouc Dbillionth of a microampere.
Against this almost infinite input resist-
ance, the ineredibly small variations in in-
put current conld be deteeted. A cireuit
utilizing this low-grid-current tube, shown
in Fig. 2, illustrates its operation. The gal-
vanometer G is ealibrated in microamperes:
and the resistor R, across the tube’s input,
should have o value of 200,000 megohms, if
the full sensitivity of the tube is to be
utilized.

A tudwe

such

characteristics run into
figures, it need hardly
be said, cau be spplied only 1o special puv-
poses of  delicate measwrement,  operation
from photoeleetrie devices, ete, Its mutnal
condunetanee is but 25 iermnbos; yet the
measurvable plate eurrent varviations are a
hondreed  trillion times the control-grid va-
riations shown in Fig. 3. "The tube, obvi-
onsly, is not a voltage ampliliers its “om”
is one!  Tts plate voltage is 63 space-charge

whose
astrononieal

grid 43 control-grid, + negative. The fila-
ment of this tube, whieh is the General Flec-
tric type “FP-531", draws 110 milliatperes
at 2.3 voltsy the normal plate eurrent i
Wb-milliampere, and the AL plate resist-
ance 0,000 ohms,

Anticipating Service Troubles

It is well known to Serviee Men that a
good many of their calls, and oftentime:r
long hours of perplesity, are due to the
development  of  slight mechanical  defects
in  manufactured receivers, which  causes
the breaking of eleetrical connections or, at
least, the introduction of high resistances
into circuits,  Now., the original model of
the receiver was very carcfully engineered;
but, under conditions of factory produe-
tion, it is possible for a concealed fanlt to
eseape  detection under the eyes of more
than one inspector, to come out only when
the receivers have been transported  long
distanees into the homes of  their  final
UWNEeTS,

Sonme vears ago at least one enterpris-
ing wanufacturer was wont to put his wares
in packing cases and roll them down a few
flights  of stairs, to determine how  well
they would stand shipment.  The device il-
Iustrated in Fig. C is as effective, lmt mor
systematie. It was erected in a proving
Jahoratory, built away from the factory “sc
that the men working in it will not have
the *factory’ puint of view.” Iere the sets.
received after rail and truck transportation,
are put on the vibrating table shown and
jarred to find their weak points, if any:
then they are tested and retested, through
suitable pancls which give exaet visual meas
urctrents of their outputs as compared with
their inputs,

Fig. F. which may he compared with the
article on page 342 of last wmonth’s Ramo-
Crarr, shows the “spray antenna™ prineiple
applicd to short waves,  The eight vertieal
antennas (Hertziian aerial and counterpoisc
type) direet the signals in phase toward

(Continued aon puge $33)

T aeie I ataey
%fi*_ BEEN/ 1]

‘ 1Tl
efisasncaganarazeansk
T T T
W L ! o

| 1 | | -
an #
T T

‘ig. 3
The plate cnrrent (abore) and grid current
(belowey of the “FP347 ime-grid-current tube
arc here plotted against each othcr, The tieo
soules are calibrated, oue in microamperes, and
the other fn billiouths of a microampere.



402

RADIO-CRAFT

January, 1931

Ve deestiodeft. and Mr. Leo O, Tiedemenu, vight. with the kexbourd und the clectrical sound-equipment of Hhe former's
mechanism (s showa ot the right, with the revolving pitch disc toward the reader: and Hie electr nuagietse

wersatile invention. The

Juntters bescath,

The Radio Organ of a Trillion Tones

HERE is a fundamental difference

between musieal instruments and re-

producers  of  sond, The  phono-

graph, radio, and talking  pictures
nre all reproduecrs, and arve distinguished
from mnsical instrunients which  originate
musieal values.

Sonnd s a sensation produced hy waves
of air beating upon the organs of hearing.
These sound waves originate in a vibrating
body and in nsical instruments the object
is to control the manner of vibration of
this vibrating body in sueh a nanner as to
obtain any desired Ordinary mu-
sical instrmnents are limited in the

sonndd.

rihe

By ARNOLD LESTI

of tone quality or “timbre™ obtainalle from
them; they are also limited in the range
of pitch and volume of sound  delivered.

An ideal musical instrmnent is one which
is not limited in these respeets.

The musical instrinment deseribed  herein
attempts to approxinute this ideal,  Jt is

ancapplication of the sine principles which
are making  possible  the talking  pictures
amed radio,

Musical sounds exhibit “periodieity™ when

analvzed, and  this  characteristie  distin-
guishes thent fromr noises,  Regardless of

how complicated o sonmd-wave form nay he,
if the pressure is a periodie function of the

LOUD SPEAKER

[CURVES ENCLOSING
TRANSPARENT AREA
| on GLasS TonE-DiSC

AMPLIFIER

YsLITS ON ROTATING ;
GLASS PITCH-DISC

=

i o saan
WlOTOl:ELECTRIC —= i _.__’“_-"I_'E"‘S PULLED 8Y :mumso%-wlm
t -

TONE-DISC, WHICH 1S
RELATVELY STATIOMARY
PITCH-DISC ROTATED

CONDENSNG

LENSES L.Aw i
FLEYIBLE
L' TURNED WHEN TTOV A
1.CWGNG TONE. QUALITY
KEY BOARD .

[———_——'ﬁ.__—_

T

LIS (8 I W O I A N o |

| B A

s

The esscntiods of the apparatus are showen s
same as that weed in it fi e wiozies,
by the treo dices, wohich pass luht from the Lomp

£ andi

connd

diewatically aboce:
I he

the fundamental principle 45 the
Csonnd track” howoever, ty th asr, 5P !
into the photo-cell to create any ibl

pofrequencies,

time it will he musical. Tone quality is
determiined by the form of the wave, and
the piteh by the frequeney of its ocenr-
rence. I ordinaey musical instruments, the
piteh is wsually easily regulated: but timbre
ur tone quality can be controlled only ta a
very limited degree for o given instrument.

The new musienl instroment  ilhistrated
Lere may be made to give tones similar
to those of o horn, clarinet, violing ohoe, the
human even any arbitrary
sonnds which no kunown musical instrument
can deliver, Tt utitizes a keyvhoard, similar
te those of pianos, while the quality of tone
may be changed by turning o dial.

Representations of sound  vibrations are
impressed photographically on a plass dise,
Only one complete waveform, or period of
vibrations, for cach note is depicteds sinee
it suffices to characterize a time. This dise
is ealled the “tone-dise.”

Another glass dise contains photographic
impressions of o large mmnber of slits, ar-
ranged i concentric order. The ratio (of
fregquencies of vibration) of suceessive half-
tones, in the “even-tempered™ seale, is as
the twelfth root of two is to one, or abont
106 to 100, The nmnber and arrangenent
of the slits is worked ont to comply with
this fact.  This “pitch-dise,” rotating con-
tinnonsly, intercepts the light that shines
theough it and sweeps it acvoss the pre-
determined sound-gquality representations on
the “tone-dise™

The light then falls into a photo-clectrie
cell, which translates the light values inle
corresponding clectvieal values.  An ampli-
fier raises the level of the small eurvents to
any value desired ane, finally, a lond speaker
translates the amplified ¢leetrieal vibrations
inte sound,

voice, eley; or

The  kevboard  controls  eleet rmnagnetie
shutters, which open auy passage so that

light ean strike the desired seetions of 1he
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dises.  .Any number of notes may be oper-
ated at the smne time.

The action of the instrument he
compared to that of the talking pictures.
Instead of a stationary tight, and moving
photographic transparencies, there s en-
ploved here an arvangement of moving slits
and stationary transparencics.  In this man-
ner it is possible to obtain a whole tone from
the representation of one single wave, nitk-
ing it possible to have a great number of
tones recorded in a small space. By shift-
ing from one set of curves to another, it is
possible to obtain variations of timbre,

may

The sound representations, or “curves,”
are placed in the dise arbitrarity, and need
not necessarily eorrespond to known mmsi-
cal instruments; these latter tones may be
included, however.  With this instrument,
hitherto unknown tones may he prodneed.
Ldeal waveforms, which no known musical
instrument ean deliver, may be placed on
the tone-dise and, thus, new musical sounds
may be literally ereated.

The accompanying illustration shows more
clearly the method by which modutation of
the light-stream is obtained: the waveforms
visible on the tone dise, above, correspond
to pure and complex notes, At A, for in-
stance, there is a sine-wave, which may be
used to give a pure note over two ovtaves;
according as one or another of the identical
forms is nneovered by the eleetrical shut-
ters, which seleet the inner (corresponding
to lower notes) or outer wave-shapes.  The
solid, almost reetangnlar arvea at 13, when

seanmed by the slits of the piten dise, gives

a clear tone like that of a clarinet.  These
torms, worked out by mathematical ealen-
lations, are very like those which are re-
corded in moving-picture sonnd tracks. 1t
is impossible for the photoctectrie cell, am-
plifier and speaker to appreeiate all the
harmonics which may be included in an
“ideal” sound enrve; hut within the limita-
tions of their characteristics, they do so;
and sufficiently for all nmusicat purposes.

1t will be observed that, beeanse the wave-
forms ave of cqual width, those at the outer
cdge of the tone dise are scanned with
greater rapidity, and therefore give a higher
piteh.  This wonld have a frequeney in pro-
portion to the distance of the scanned wave-
form from the center of the dise, if the
transparent lines on the piteh dise were
radial; but, as will be seen from the lower
part of the iHlustration, they are rmadified,
in such a manner that the ratios of their
speeds of seanning are proportional to the
twenty-six notes of the keyboard,  One
waveform at a time is scanned, in this
models but a very slight votation of the disc
brings up a new quality of notes,

This new musical instrument can be eon-
strneted as a snbstitnte for expensive or-
pans, at an insignificant fraction of their
costy or it ay be assewbled in the portable
form for orchestras. 1t may be manufae-
tnred at a very low cost; for use in the
average home in connection with present
radio sets.

Tn this way, a musical instrument, far
superior to a piano and considerably Jower
in cost, may he used with the andio-fre-
queney chanmel of a radio set; so that the
present investments in radio reeeivers may
be used to greater advantage, This state-
ment also applies to theatres which are al-

RADIO-CRAFT

ready  equipped  with sound installations,

The writer has been perfecting this de-
velopment over a period of some fonr years;
and has protected it by patent applications,
In its reduetion to practical foriy, he has
been assisted by Mr. Fiedemann, illnstrated
here with him in the pictures of the ap-
paratus, who has among other things con-
structed the shutter system,

European Instruments

(The apparvatus here explained by Mr,
Lesti goes a step beyond the previons de-
velopment of the possibilities of o radio
nmsical instrument.  FPhe idea  of using
vacun-tube oscillating cirenits, cleetrically
timed, to deliver pure sine-wave tones di-
rectly into the amplifier of a radio trans-
nmitter, was developed by the  editor  of
Ramo-Crarr four vears ago, with the as-
sistanee of C. ). Fiteh, into an instroment,
the Pianorad, by which brief *radio music”
seleetions  were  broadeast

over  station

403

WRNY, The instrmnent, while interesting
as a novelty, lacked the range and the color
of o regulir organ, or even piano,

The idea of an universal-range eleetrical
inst rument of nnsie has persisted in Kurope;
and a Viennese architect, named Spiclmann,
not long ago, constructed a “pliotoclectrie
piana™  In this, as in Mro Lesti's
tion, photocleetrie eells and muplifier were
nsed. The deseription indicates, however,
that only pure notes were penerated; the
svstem comprises an axis to which are fixed
twelve dises, perforated with holes, the num-
bers of which incerease in geometrical pro-
gression. On one side of each dise were
eight lanps; on the other, cight photo-
eleetric cells.  The whole seems to have
forwed a  photoelectric equivalent of the
“siren” which is familiar in aconstics.  Fach
dise conld give the same note in eight oc-
aves: depending on the hole selected, as it

inven-

—

(Continwed on page 430)
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The light and dark arcas of the two discs reproduecd here have been reversed: so that the reader
may better appreciate the proportions of the sound<ivave forms on the “tone dise’" (above). It @il
be secn that these along any radins arc identical, and represent woles varying from the simplest

(at 1 and B) to the most complicated.

There are 26 in cach row, corrcsponding to the kcys of

the instrument: and, while the warve form dis the same in cach case, the rapidity zwith tehich it is
seanned by the corresponding slots of the “pitch disc” (beloie) gives higher or ioiver trequencics,
All these have been desigined by claborate mathematical calculations.
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New Radio Devices for Shop anhd Home

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

“GEN-WIN” TONE-CONTROL
ADAPTER

T is a relatively simple matter for the

Serviee Man to build a tone control into
most of the older radio sets. But incor-
porating this wedern “necessity™ into a re-
ceiver, whose chassis is of later design, may
he not always convenient.  In service work,
one of the st important requisites s
speed: and this prechules consideration of
any structural change involving more than
amodicum of time,

IFor this reason alone, the “tone-control
adapter” recommends itself to every Serv-
ive Man who is wide-awake to the various
possibilitics for increasing the vevenue ob-
tainable from cach of his service ealls. 1t
is but the work of a minute to attach a
tone-control unit of the adapter type, and
often will produce astonishing results in the
way of more satisfactory reproduction,

The wnit of Fig .\, a product of the Gen-
eral Winding Company, is representative of
the type of control used by most mannface-
turers of rececivers: viz, a fixed condenser
amel a variable resistor eonnected in series.
One lead of the instriment is an end of
the resistor; and the other, a condenser lead.
The resistor has a range from sero to 117-
meg.; while the condenser has a capacity
of .0075-nf.

Through the use of perforated bakelite
dises, this device is conveniently  attached
to any radio set; the proeedure is to re-
move the power tubes, place the dises over
the UX sockets, and replace the tubes. Thus
the grid prongs of the power tubes, in pass-
ing through the grid holes in the dises, are
antornatieally  connected, by two leads, in
shunt with the tone control,

Of course, a little variation in the con-
nection is necessary when only one power
tube is used in the set. In such o ease,
only one dise is used to conneet to the
tube’s grid; the other is elipped off, and the
wire lead electrieally grounded to the chas-
sis or filament circuit,

Then, the adapter is placed wherever most
convenient; a 4-foot length of twisted, flex-
ible wire being provided for the parpose,
A neat, brown-finish metal ease, about 4 in.
in diameter and 4 in, high, encloses the

PLACE ADAPTERS
UNDER POWER
JUBES

Fig. A
The tonc-contrel adapter shown is applicable
to any sct; the tiwo discs simply slip over the
prongs of the push-pull tubes. 1ith but one
poteer tube, ome disc is cut off and the lcad
grounded.,

components; its exterior appearanee is eom-
pleted by a white eclluloid plate, with ihe
scale  of  positions—*Brilliant,” “Bright,”
“Mellow,” and “Decp”—underneath the con-
trol knob,

UNIQUE SET ANALYZER INCORPO.
RATES TWENTY-.FIVE TESTING
INSTRUMENTS IN ONE
By H. G. Cisin, M.E.

Fig. B
A Halt, but complete set analyzer which gives
all readings <with a single moter.

FRVICE MEN all realize the necessity
for simplicity in radio testing egqnip-
ment, although as a rule, this is a point
very often overlooked by the manufactur-
ers of such deviees,  The exeeption to the
rule however, is the Supreme “Set Analyzer,
Madel 90, which is one of the simplest
and most efficient instruments of its kind,
ever built. This unit is pictured in Fig, .\,
Through the means explained below, it
has heen found possible to employ a single
ticter to measure both A.C. and D.C, .An-
other handy feature is the use of a snall
knoh located directly below the nieter, which
turns a seale selector switeh,  'Fo facilitate
weter reading, the instrument is pradiated
in two scales, 0-9 and 0-3; this minmimizes
the chanee of making an error while read-
ingr the seale. In order to change the seale,
the selector knob is rotated to the seale
desired. There are six ranges on the se-
lector—900, 300, 90, 30, 9, and 3. ‘The scale
scelector switeh  controls both voltage and
CUrTent  ringes.

Alb voltage readings, both A.C. and D.C,
are available in the following ranges: 0-3,
0-9, 0-30, 0-90, 0-300, 0-900. \.(. voltages
are measured at 1000 ohms per volt. Al
current readings, hoth AC. and D.C., are
in millianuperes in ranges as follows: 0-3,
0-1, 0-30, 0-90, 0-300. Al voltage and cur-
rent ranges are available throngh the insn-
Lated pin jacks on the face of the instru-
ment panel.

For external use, twenty-two  distinct
ranges can be obtained,  In getting these,
only three external connections ave utilized ;
these are made through the three pin jacks
loeated at the lower left of the instrunent
panel, and marked “EFxt. Connections.”

The togghe switeh at the right of the
scale  selector, marked “UX” on one side
and “Heater”™ on the other, is left in the
“UN" position when analyzing from sockets
which «do not utilize cathode-cmitter tubes.
For all cathode-cenitter tuhes, inchuling “top
heater™ tubes, the switeh is closed to the
“Heater” position, which separates the cath-
ode conneetion from the heater, and pre-
vents the possibitity of short-cireniting the
cathode bias.  Under the UX socket at the
upper right is a pin jack, for making a
conneetion to the controb grid of either a
pentode or a sereen-grid tube; the jack
under the UY socket is used for connect-
ing to the space-charge grid of the pentode.
The fact, that facilities are provided for
making pentode analyses, is evidence of the
advameed design of this set analvuer,

Although operation of the *Model 90" has
been simplificd to the highest degree, ac-
complishinent of this simplicity has been a
matter of overcoming many  technical oh-
stacles to this design.  Reference to the
schematic eirenit of this wnit, Fig 1, will
indicate this,

The idea of using a DC. weter movement
with a suitable rectifier for measuring \.C.
has been aceomplished in a simple manner,
and without the usual bnley rectifier cqip-
ment, through the nse of a very small and
cfticient copper-oxide rectifier developed by
the engineers of the General Fleetrie Com-
pany: the cirenit of this dry-dise rectifier

DRY- DI8C
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The bridac adinstment showen wtilizes the D.C.

wcter for reading 1.C. voltaaes, tehich are ree-

tified in their passaue throwsh the rectificr discs,
selicl pass cureent only one oy,

is shown in Fig. 2. Correction of the read-
ing to indicate the usual RS, value of
ALC. potentials is taken care of automatieally
on the seale. The turn of a toggle switeh
autonatically throws the rectifier in or out
of ¢eirenit.

No reversing switeh is necessary with the
“Model 90" sinee  the weter reads  inde-
pendently of the applicd voltage's polarvity;
however, the two pin joeks, marked “pPos’
ad “New™ “Polarity.” which may be noted
on cither side of the seale selector, can be

(Continued an page 425)
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Making Your “Mike”” for Home Recording

By MICHAEL BLAN*

Skinderviken™ lnivrophnn(‘ button;
Fada (or equivalent) shield ¢ang
telephone mouthpicees

One diaphragm  (see lwln\\)

One piece of metal strip, 15, % 514 x 1/16-in.
Six small pieces of cloth (.s('t helow) s

the preceding issue of Ramo-Craprs it will
home-recording and novelty experi-  he recalled that a wicrophone ix a very
ments, may he casily made from a neeessary part of the equipmient.  And,
few picces of cigar-hox woad, a dia-  since not every set owner is in a position
phragm, a strip of sheet metal, a small piece  to make the purchase of an expensive unit,

N ineapensive  hand-microphone, - for

One

(ne

o TOP-S10€ (766 7 ——s T Four picees of cigar-box wood, 4 x 9 x
e . 1/16-in ’
Four nickeled machine-serews, 1,-in. long

and G-32 thread; four nickeled 6-32 hex.

nuts, and two 6-32 battery nuts,

Now that all the parts have been col-

: leeted (What's that:  Where can you et

] a diaphragmz - Well, just wait a few min-

> 1 E > utes and you will find out just where you
i PLY may be able to locate one.) let's nuake the

wonden frame.  After ally the exact dimen-
sions of this will vary with the particular
size of diaphragim and shield ean available
in each instance. The dimensions given are
for the specified equipment, which was used
for the instrument illustrated here.

Use about two pieces of the ecigar-box
wood for most of the frame, (as shown in
Fig. 1A) and build up a handle of four
thicknesses.  Glue, and means of  clamp-
ing the picees, will he n'quin'(l, of conrse.
The general appeavance of the wood, before
heing ent to shape, is indicated in the dotted
ontline of Fig. 1B; while the dimensions
of the completed frame arve given in Fig, 1C,

(e A m e —— s o o

[
(o]
[

2
<

jjﬂ

The varions stages of making the

e

Fig. 1

“mike” are shown cleaviyv v this dllustration.

constructional details of one which is
easy  for the experimenter to hnild
are shown in the accompanying illustrations,

Before starting the construetion of this

of “sniting.” a telephone mouthpicee, and a the
“microphone hutton™ A push button, too  very
will he usceful,

The generval principles of home-recording

It will be necessary to bore a hole, 75-in.
in diameter, to receive the monthpicee, Two
holes will be needed for the strip-mounting

have heen covered in eonsiderable detail in “handamike,” dig throngh the "nmiscellane-  SCPCWS. and two move for the shield-can
ous™ bax for the folowing items: monnting serews. The oviginal  dimensions
P'resident, Blan the Radio Man, Ine, Oue pearl push-hattong (Continned an page +40)

the Wheels Go ‘Round

By LEO BRAMS

Watching

F()R several vears the writer has made
a specialty of designing and construeting
odd and unique arrangements of radio ap-
paratus,  One which attracted considerable
attention, and  tavovable comment on the
placement of the parts, is pictured in these
cohimins,

The reeciver chassis was an adaptation
of units taken from a Karas *Equamatic”
kit, honsed in the npper glass eabinet which
has a eneved top and bottoms the enrved
bottom plate is of black glass. A woaden

beading finishes off the base of the lawer
glass cabinet,
The power pack, also put in a ok

cabinet,
that  presents
rangement,
cabinet were held in place by nickeled
strips: bt these were not  conveniently
adaptable to the curved seetions of the up-
per eabinet, which required the use ot little
nickeled an (‘I'he anthor paid  quite
a hit to have all the neeessary holes drilled
by a competent glass-warking  bonse.)

was o standard Sinson 2107

nothing new in circuit

ar-
The gliss seetions of the lower

The beauty of an arvangement such as
this is difficult to pictures while its novelty
as a display s always o pleasing and ef-
feetive way of .|lh.ul|ng attention to a
window trim. ‘This manner of presenting a
fuvored cirenit design is sure to be a profit-
able one. Thus, little details of arvrange-

ment and connection may be pointed out to
the custom set luilder's radio prospeets.

Radio sets it by the writer, along such
novel constroetional lines as  these, have
won many awards at radio shows.  And
thix tip should he equally as profitable to
other radio wmen,

The mysteries of the
sels are  cx-
poscd in
cased receiver,

radio
this glass-
built
by a coustructor of
cousiderable  ingein
ity 1t well-known
standard circuit icas
wtilized:  but  the

tdass  and  nickeled
fittings secre cut to
rder, that the

rpeuse weas not lose,
vl this novelty at-
tracted  much  com-
wherever  cx-

hibited,

ment
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The Midget Receivers--Inside and Out

The demand for a small, but efficient radio receiver, modern
throughout, but occupying small space as, for instance, on a
mantelpiece, has led to the production of many interesting

The Pilot “Midget”

designs. Fight of the latest are shown.
LW things are more inharmonious  requirenients from the power-pack, there is
than a big console radio receiver in an inerease in the “factor of safety,” and,
a small vooney regardless of how taste-  according to the law of averages, there

fully or artistically the set has been
deeorated or camouflaged.  But, until the
advent of the “midget,” or “mantelpiece,”
style in radio scts, it was difficult to find
a substitute for the big set in the little room,

These little radio receivers, with big pos-
sibilitics, are the acme of ease in servicing,
The average dimensions are exemplificd in
these of the Pilot midget ilustrated helow
which measures 17 inches in length, 84, in.
in depth, and 171, in. high, overall.

It is but the work of a moment to remove
the chassis of a midget set, to reach for
the “works™ for testing, or replacement of
parts. In fact, it is no trick at all to pick
up the entire machine and take it to the
service station for the more extensive re-
pairs which may be occasionally necessary.,

While all radio sets are designed and
manufactured with the theoretical premise
that they will not need to be serviced, for
fanlts in the receiver, nevertheless it is not
unusual for any of the fanits of the big

shonld be less chanece for defects to develop,
in consequence of the lesser naber of parts
involved.

In the November, 1930, issue of Rano-

This receiver, a product of the Pilot Ra-
dio and Tube Corp., is one of the best-
sounding small radio sets it has been the
writer's pleasure to hear.  Its diminutive
size is achieved by clever arrangement of

Cusrr, the Crosley, “Model 5t — New  standard components, and by restricting the
Buddy,” the Jackson-Bell “Model 62, and  cireuit requirernents to five tubes.  Its un-
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Fig. 2
Schematie civenit of the Melored “Cathedral Tone” midget reeeiver,
brothers to arise as well in the smaller menm-  the Simplex, “Model " were  deseribed
ber of the radio set family.  However, with  and  illustrated.  Here eight other new

the lesser number of tuhes, and lowered

“midget” receivers are shown, with tull data,

1
new Pilot “Midget Set.”’

distorted power output is quite suflicient for
good reception in a room of rather large
size.  High quality reproduction, throughout
the entire audio range, has been obtained
by exceptionally earefut desipn of the en-
lire audio system, with due vegard for the
small dimensions of the batle afforded by
a midget cabinet. It is not enongh merely
to state that the bass notes are reprodiced
very welly for it is a fact that the low
notes are reproduced  withont recourse to
barrel-resonance, which eauses a Afictitions
low-note response.

A point of particular importance is the
design of the receiver, from the standpoint

From left to right, the following midget receivers are ilustrated above:

Fig. A

The “Radictte Model 147
Midget Set”™; T.C.oA., “Clarion, Jr. Model 607

Picrce-Airo, “Dell’ald Model (1C-324"; “Pilot
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From left to right, folivicing arc the mautel or mudact radio sets shoten in this atlustration: **Master, Model 4247
“Rember Cameo, Model 147 ; “Melorad, Cathedral Toue.”

of service, The chassis is easily removable,
and continues to play when removed fron
the cabinet, Fig. 1 gives circuit details.

Melorad “Cathedral Tone”

A simple civenit, comprising two stages
of tnned R.F., using type *24 tubes, feeding
into a type "2t detector, which is in turn
resistance-capacity coupled to the type '45
power tube, is used in the Melorvad “Cathe-
dral Tone™ receiver, sponsored by Federated
Purchaser.  The diagram of conneetions is
reproduced in Fig, 2.

Fig. B

Master Radio Receiver

Anether neonfacturer of midget  vadio
sets incorporates tone control in a direet-
conpled awdio amplifiers so that the detector
feeds directly into the power amplificr with-
out the introchuction of o conpling condenser
or transformer. The circuit of this set, the
“Madel #2147 recciver made by the Master
Radio Mfg Co, Ltd, Los Angeles, Calif,
is shown in Fig, 4

The technical details are as follows: R
(volinme control), 6,030 olus: R1, 5005 R2,
N8, 50,0000 13, 4255 Rt (hum eantrol) 2003
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Circnit of the *Model G Jesse French, Jr,” direct coupled sct.

The field coil of the dynamic reproducer
is the only choke in the filter system, and
serves to smooth the veltage obtainable from
the power unit.

Jesse French, Jr,

One of the first radio sets to introduce
dircet coupling in the audio anmplifier sys-
tem is the Junior “Model G7 reeciver, sold
by the Jesse French & Son Piano Co., and
iltustrated in 1Mig, 3,

Three sereen-grid tuhes are nsed, the last
being the detector. The deteetor output is
sufficient to drive the type "5 power tube,
with considerable grid-bias swing, By the
use of direet conpling, it has been possible
to conserve part of the space which would
he taken by an input transformer,  Still
an output transformer (OT) is required,
1o couple the dynamic reproducer to the
power tube's output cirenit.  Units A, B
C are controlled by a single knob

13, 138t RG, 1,800 R7, 2313 RY, 100,000,

“Hesse Freach, fr., Vodel G0

The condensers have the folowing valuwes:
¢, 350 ot (C1, trinnmer comdenser) s €2,
Ct, Wl-mfy O3, 002anf.; OC5, 05-mif.; 6,
Cry Lo mf, (6500 V.)s O8O0, 2 wf. (1,000
VD) Condensers Ct, O3, C6, C7, OB, C9 are
in filter bank, 1n some cases it is necessary
to use J004-mf. for C3, to overcome feed-
back from the RUE. stages,

Coil 1. consists of 300 turns of wire on
a bobbin, and secondary L2 of 133 turns
The ronaining three ILF. transforiers hasve
A5-turn primaries and 120-turn seeondaries,

1n some of the sets of this model, the
“tone selector™ is not connected as shown
in Fir 4 buty instead, to the plate of the
“t3. The fixed 002-mf, condenser remains
connected to the plate of the "#3: but the
tone selector eapacity in paralle]l with it is
increased to Y-mf, and the variable re-
sistor, with one side gronnded, then has o
maxinmnn valne of 15000 ohinse The grid
of the "$5 now must be by-passed to ground
by a fixed eondenser of 50 mmf.  Accurate
veplacement parts must be used in servie-
ing this sct.

Clarion, Jr. Midget

This set manufactured by the Transformer
Corp. of Awmerica, is also in the *3-tube™
class, but the eirenit arrangement  results
in somewhat different performance from that
of the average small-space radio sets, Two
stagres of sereen-grid amplification (See Fig,
5) arve followed by a sereen-grid detector,
the eathode circuit of which is provided

Rto, R, 500,000 (tone selector),  The  with a switeh for cutting into circuit @
voltage divider comprises I, B3, [6, (7, phenograph pick-up.  ‘The ouiput of  the
'r—- = —— — — —— — S ———— — |
per | TONE | .
v Lt e LI CONTROL™. 4y 45 <3 —I
‘Qeiih, Qe Ao diibh, | . B
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Fig. 4

The Master “Model 424% midgrt set has direct andio coupling, screcu-arid tubes, hum balauecr,

aud tone control,

Al midget cirenits shown have ganged comlensers,
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detector is transformer-coupled to the power

v . : (132 PONO. o
stage, two type-"45 tubes in posh-pull; while w9 ]
their output is transformer-coupled to a Tse £8
(l:\'lHl]ll.lC reproducer.  Tone control is pro- T no_,_: 3
vided in the grid eircuit of these two tubes, & T 3" 22

. I
and controlled by an off-on switch. < E 4
Pierce-Airo “DeWald” n
A midget produet of DPierce-Airo, Ine., = .’
is the “DeWuald Model AC-524" receiver
shown in Fig. 6. This circuit is practically J
identical with that of the “Mclorad™ de- - - )
scribed ahove; however, in the former re- Fig. 5
eeiver, volume control is obtained by varying (Above) Diagram of the phonograph-adapicr, “Clarion, Jr., Model 60, receinvr,

the screen-grict voltage, while the “DewWald”
varies the signal input to the first R.I.
transformer,

“Radiette Model 14F”

Although the “Radiette Model 14 F” mid-
get receiver, manufactured by Keller-Fuller
Mfg Co, Ltd, provides sereen-grid R.I%,
tubes, like wmost of the midget sets, the
circuit (Fig, 7) contains several interesting
features.

E —-1 110,000 OMMS
S {40000 OMMS

E< 40,000 QHMS

Fig. 7 4
(Belowy  The band-selector, **Radictie, Model = == — e
1357 receiver diagram.
__________ Fig. 6

. A L i ghtn ‘_’;‘ pec M _‘sﬁ]{ Cdbore)  The Picrec-ihire “Dell’ald”  eireuit,

i > _—_0'(571 “ I'or instance, the first screen-grid tube
.IJ' 25000 . ! , i

oHms __a," T is preceded by o band-selector; there is a
W T \ I {F- “ little coil furnishing indoetively the required
T h '“"_‘_#' coupling between the two tuned eircuits of
e — D B X Rt l this unit, ‘The detector is eoupled to the
j-— BRI _‘., Tor I preceding tube, an R amplifier, through
I ! 10000 OHMS o T TT 000 ] an aperiodie RF, transformer, untuned by
I I ]‘""“ Ll L) @v\ T a variable condenser; and its output is re-
' EIry ol ar < 3359.1[‘ @\ fl sistanee-capieity coupled to the power tlll{c.
wov. = Uw T O~ AC 1400 oMMS I The volume eontrol varies the contr().l-grl(l
T — = Jj bists.  The small 10-nuuf, cmuh'.nscrs in the
- — = LI, ¢ircuit are inchuded to improve the

"85 /50000 Dwas_TO
>

j vesponse at the high-frequeney end of the
NE

~ tuning scale,
l Ja—.l( O g | Remler “Cameo”
| ‘ * A compact  midget  set, incorporating
] . N A
1M the transformer-coupled audio auplification,
| < | l and tone control, is the Remler “Cameo
At Model 1 receiver offered by Remler Di-
I Ig""l:: 'f' — ) esemitoos]limeklmoacl|saass | vision, Gray & 1);1_,11..151211 .\‘!f;:. Co, and
ot o ’L‘"l Sriah, Qs | Ss | Oy o), shown in diagram form in PFig 8.
jroes s 1" ’/t=,l ) L Lt T . (Continved an page +10)
= 2 M T = 5 0%
T L L s s—— ' Fig. 8
oMmS ;'"- IR '&'_‘ - = —J (Left) The  tone-comtrol, “Remler  Camceo,
— — - - - — = = S Model 137 midaet recorver ciremt  diggram.

Fig. C
The astonishingly compact, but effcctive, assembly of “‘midact scts” is flhutrated in these picturcs of the follmeinag mmmt"'rria! reccivers: (left to
right) “Jesse French, Jv. Model G; “Pilot Midaet”; *“Master, Model 424" ; “Clarion, Jr.,, Model 60.
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Tone-Control Desigh for Your Radio Set

And an Opinion on True and False Values in Sound Reproduction

T has not been uncommon practice in

radio, at least amtil a short thne ago,

to meet deficiencies in some particular

unit by a compensating effeet in an-
other; lack of low-frequeney response in
an audio amplitier by the use of dynamie
reproducers having i pronounced resonanee
in the low-frequeney register.

B - 3
l—m 10000 " _THRESHOLO OF FEELING ‘}
g 1000 — Jg_tj.df i
| Z 100 '_ "F -
w 10 - -t—— \,‘y
2 1 - —L l
||n : \ Tl
IR j» L .
[ & .01 J_L I\,.
=z
2 oot|t bt ;’( .
| 2 oooy LTMRESHOLD OF aupi sliT Y"’ 1):2[ l
| R 016 52 64 128 25 512 1024 2048405 BIS2 16384 |

The wpper curce oives the highest values of
sotend  weluch  can be borne: the domeer, the
lowest which can be heard.  Middie tones are
casiest heard; "t there are great differcuces
fu individual hewing, at both ends of the scale.

With the improvement in low-frequency
response which followed, some manufactur-
ers retained the resonated speakers—and a
prenounced  “boom-boo™  was  the result.
To sowe cars the effeet is pleasing, but to
others it is anathentas Although some manu-
facturers still pursue this conrse, others
have maintained the logical idea: that radie
apparatus should achieve a rendition which
is as faithful to the original as teehnically
possible.  But this yvear brought **tone con-
trol,” and the idea of the *most pleasing
cffeet” returned. Now, tone control may
be achieved in some forty odd ways and,
to misquote Kipling, “all but one of them
are wrong”

A wmellow effect may be prodnced by em-
ployving a block of fixed condensers in the
andio-fregueney civenit, this cutting off the
higher frequencies in o a  varving  degree,
Sinee these very “highs™ are conspicnons by
their ahsence in nearly all receivers, this
method of attack is fatal to quality, al-
thongh it produces an effect quite pleasing
to some cars. 1 do not know of one trained
musician who  wonld condeseend to listen

T ISLAFE

/
s bt /
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Since the trausformer T has a natural reso-

nance, inserting a parallel wnit {as showen in

dotted lues) permits this te be overceme, and

guality given its mest natural character. The
author prefers this,

By C. H. W. NASON

to such a receiver while the control was in
the “mellow™ position.

In these systems, the control knob has
some  three or fonr  positions  graduated
from hrilliant”™ to *“mellow.”  Considering
that the “brilliant™ position is already lack-
ing in the high frequencies, which are neces-
sy to the proper reproduction of  the
sibilants in speech ud the overtones of
orchestral instruments, it is hard to find
an exense for still further ruining the de-
lineation,

The fregnencies known to haman hearing
range from 15 eveles to 17,000 cyeles, Re-
striction of this range, from the given fig-
ures to between S and 10,000 eveles, will
have no noticcable effeet upon the repro-
duction.  In order to effect savings in the
width of band ocenpied, mud to vemove
ground  neise  (which is mostly  high-tre-
queney in character), the restriction may he
carricd still further down to 7,000 cyveles,
where direet comparison, with the original,
is neeessary to judge the difference. Re-
quirements of the Federal Radio Connnis-
sion neecessitate the further restriction of
the higher broadeast frequencies to an upper
limit of 5,000 cveles,

RELATIVE RESPONSE

°FI16.3

L - .

Resonance of the transformer cxagucrates the

response of lote notes, as at A, .ls resistance

is cuft i (at R iy, 2) towes become more
natural, between corves B oand

Tt is self-evident that the chain, from
microphone to lond speaker, should be so
perfeet as to mmonnt to a clear channel
from one to the other. There is, however,
one condition where “tone control” is neces-
sary to the correct reproduction of the
original: if the output of the reprodieer is
to be adjnsted to sone volume level other
than that of the original, a re-proportioning
as to frequeney response will be neeessary,

Deon’t Believe Your Ears

Fig. 1 is a well-known diagram of the
response of the limian ear at varions tre-
quencies,  (This graph is  taken  from
Speceh and - Heaving™ by Dro Harvey

Fleteher, of the Bell Laboratories, who is

one of the great authorities on sonnd.)  For
onr purpase, we will refer to the lower
curve  (A)  which indicates the abyolute

mechanical power of a sound wave neecs-
siry to produce a pereeptible effect upon

the hmman  car. The upper curve (B)

shows the power which ean be exerted be-
fore a sensclion of pain s experienced.
These enrves represent the average of con-
ditions  tound in a great nuwaber of per-
sons, upon whom the tests were carried out,
We are partienlarly interested in the range
between 16 and 5,000 cveless and you will
note that the air pressure vequired to pro-
duce an audible effeet at the upper end N2
is i minute fraction of that reguired at the
lower end, X1 (It is less than one ten-
thousandth, in fact: the scale of this enrve
is logarithmie))

If a trausmission system, of any natnre,
is cmploved to convey  the efforts of a
singer from one point to anothers and the
gain throngh the civenit is so adjusted that
the mechanical work done by the reproducer
is the smme as that done by the singer at
all frequencies,  then natural reproduction
will Le attained.  The apparent effect at
aieh frequeney is proportionate—not to the
absolute tevel of the sonnd—but to the level
above the threshold of audibility  at that
frequeney,  If the singer’s voice were to
inclnde all frequencies over the entire range
at an average pressnre of one dyne, then
all emnponents of the orviginal wonld  he
andible,

If, however, we desire to reproduce the
program at an average level of Ol-dyne,
a reference to the curve will show that the
frequencies from 190 eveles on down will he
helow the threshold of andibility, and will
not be heard,  In order to achieve a natural
renddition it is necessary to the re-
sponse at the low end, and thins reproduce
the original in apparently true proportion
above the threshold of andibility,

Conversely, if we found it desirable to
reproduce the oviginal at a higher level than
nornial, it wonld be necessary to reduce the
response at the low-frequeney end,

It is not cnough to retain all frequencies
in their correct proportions; it is essential
to achicve a relationship between them sach
that they effeet the hinnan car in a ecorre-
sponding manner, it the illnsion of life is
te be retained.

raise

(Coutinned on poge +4)

SPEAKER
WINDINGS OR

MOVING COl
INPUT FROM LAST cor

AUDIO OQUTPUT
COUPLING DEVICE

[ FiG.4

The unit described above, applicd externally to

a speaker circuit, is casily made, amd gives

customers schat they scant. It is thus more

degirable for the man <whoese iuterests in radio
are financial, uot artistic.
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Tone Controls in Commercial Radio Sets

And wmethods, old and new, of applying this convenience to

HFE subject of tone control recently
lias been bronght to the attention of
the publie through the efforts of the
engineering and sales departinents of
many radio concerns, A review of the meth-
ods inuse nay snggest to the set constructor
and teo the Service Man the most convenient
manner in which control of the audio output
quality may be arranged in particular cases,
First, let us state that tone control means
changing the relative strength of  various
audible frequencies; while varvious other fre-
quencies vemain nnchanged. This is dis-
prapertionate reduetion of signal strength,
as compared to volinre contrel, or (nearly)
proportionate reduetion of signal strength.
By tone control the “timbre™ or distinetive
quality of an audio sound may he maodified
to such an extent as to mislead the listener
entirely as to the true origin of the sound.
For instance, to use obvious exinples,
violin may be made to sound like a ecllo;
or, i soprano voice may be made to sound
like an alto, and a baritone like @ hass.  In
ciach of these examples the effeet is obtained
by vemoving or reducing the proportion of
high notes, or “highs.” A reverse effect is
obtained when the low notes, or the *lows,”
are removed or reduced, while the highs re-
main normal,

Why Tone Control?

One of the first questions that avises, when
tone control is mentioned, is whether tone
control is needed.  Those radio salesmen
who are only moderately glih find it o bit
cimbarrassing to present a rveasonable alibi
when the costomer ingnives: *“T'he radio set
you advertised Iast year was stated to have
‘perfect tone”  ‘The one you offer this year
is said to have “life-like reproduction.” com-
hined \\'i”l rcolor modulation” 1t the vepro-
duction is life-like,” why is there any need
of (]hlllj:lll" the (phlllh"’ And review of
the statements by representatives of  the
foremost radio companies reveals a number
of not necessarily obvious, vet vitally im-

other models

By R. D. WASHBURNE

portant, veasons for control of the “perfect
tone.”

A msical seleetion played i a large hall
will not sound the smne when reprodneed
in & mmch snaldler place—tfor instance, a
roont at home. The “acousties,”™ or the eon-
ditions (the amount of drapes, the type of
furniture, the amount of hard surface snch
as glass windows, the distanees of the near-
est and furthest walls) which affect sound
in the hall and in the room at hone, differ
widely, ‘To a certain extent, a better bal-
ance  hetween  these widely  differing  and
uncontrollable mechanical conditions may he
obtained throngh eleetrvieal means—the “tone
control” amit. (LA novel way of obtaining
the echo effeet of a large hall sometimes
may bhe found, when a particular progrion
is being broadeast from both long- and
short-wave stations, by using one reproducer
to take the combined output of a long- and
it shovt-wave receiver tuned to the progrin.)

Then again, transmissions vary widely in

quality, between those of the high-power,
-12
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Abatre: tone ond voliume control are first cousins,
us this ofd 1922 circuit Delow: nine
capacity  chunpes,  Hiropgh single and  shient
cawnectivns of the fon-switeh, are possible in
this “tone color™ vcivcuit of the “Synchrophese.”
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standard radio sct. may be modificd.

J-cirenit twuer: the striking appearance of this circuit is due to the numecrous marks
of reference, which indicate some of the many waxs in
Shunt capacitics.

which the quality of reproduction, of any
shunt and scries resistors, and tariations

in grid conucctions and voltapes are represcnted,
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Abore:r the principle of the tone rontrol nsed

in manxy Philca models.  Below: caontrolling

the “lowe-frequency pass” of the coupiing con-

Jenser i awdio  clrcuits  wsing  resistors or
choles in the plate and grid eivcuits.

expensive stations, and those of low power
and cust. In faet, it is possible at times to
improve upon the received signals of even
the best stations.  There are nnerous rea-
sons, of which we will mention one or two:
(1) although a “frequeney run™ has been
niade along remote-control wires and through
to the ontpnt of the transmitter, it ocea-
sionally happens that a partienlar part of
the cireuit will develop o slight distortion
which may go uncorrected for the balance of
the program.  Madification of the received
sigimal will materially improve the reception.

Or (b), a performer may for a moment
forget his or her coaching in “microphone
teehnigue,” with harrowing results; but re-
course to a tone modnlator renews the desire
to listen.

Another factor normally hevond the can-
trol of the Hstener is the variation in audio
quality, due to different degrees of power
to the receiver input. v local station of
high power comes through with a quality
differing from  that of the “DX™ station.

Modern reeciver design, to a great extent,
has overcome this obstacle; the older sets

are greatly improved, however, by the use
of a tone control in such instanees,

Have you ever noticed how the “bhoom-
hoom™ of bass instruments varies with cach
station, the lour of the day, and the par-
ticular program?®  In many instances a little
mare, or a little less, boom-hoom is  the
listencr's personal preference, A tone-con-
trol un the receiver is the means of effecting
this.

T.ocal “static” interference is in many in-
stances, particolarly in congested  districts,
a rational reason for tone control, Fhe lat-
ter makes it possible to enjoy, with but
slightly less “brillianey™ of veproduction, a
program which otherwise would he marred
by ‘crackles and seratehing somnds,

It may be well to point out here that the
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A slight modification of cxisting receiver com-
poncnts gives “tonc contror,” as by making
variable the resistor R, above.

tone control should be designed to be opera-
tive both with the radio and with the pho-
nograph pick-ups in the latter usage, it
permits necdle-serateh to be controlled as
the operator decins necessary.  In honie-
recording, too, tone control is a “life-saver.”

Few people realize that famons broad-
casters often have a strident, sharp tone
of voice (i tone that their friends do not
hear in conversation and do not realize
they possess); that they reserve for use on
the air, knowing full well that the repro-
dueed voice will have a richness and mellow-
ness that is sure to charm the listener. On
the other hand, the broadeaster untutored
in the wavs of the “mike” will talk in his
normally heavy voice, only to have the lis-
teners remark that his voice sounded “as
though he were talking in a barrel” Here
again, a slight modification of the awudio
amplification  characteristic will help.

Still another point to observe is that con-
cert music must have a tone different from
that which is to accompany a dance where
the throbbing tempo of the drums must be
heard above the shuffle of dancing feet. A
motion of the tone control toward *“‘deep”
modifies the tone to suit the special con-
ditions.

Strange as it may scem to some people,
there are thousands and thousands of listen-
crs who seldom hear notes above a certain
frequencey,  individually-determined, consid-
erably below the average limits of audio re-
eeption, It is, therefore, obvious that a
control which can boost the high notes to
a volume level out of normal proportion will
be to them a real boon,  In the same breath,
it may be mentioned that this auditory dis-
crimination is sometimes found at the low
end of the audio secale, instead.

This unusual characteristic in some people
recills the story of one Service Man who
repeatedly reported that he had cleared the
tronble of “a high-pitched whistle” reported
by the customer; only to have the customer
call back in a short time and say the set
was tooting as merrily as ever. The Service
Man simply hitd not heard the whistle that
wias so clear to others.  (The solution of
that problem was to send a different Service
Man on future similar complaints.)

Most radio sets reproduce programs with
a fidelity which varies somewhat with the
setting of the volume control; to be more
specifie, we may point to the loss of bass
notes at low volumes. A control which
brings back a certain proportion of the low-
cst notes will be a redecming feature for
many sets, particularly the older oncs.

Examples of Tone Control
To show the mmnerons ways in which the
tone reproduction of a radio set may be
changed, Fig 1 is presented. For the sake
of argument, a three-cirenit tuner has heen

RADIO-CRAFT

sclected to hear the hrunt of the reference;
of course, this circuit may be considered
as only the detector circuit of an average
radio receiver, by imagining a shunt aeross
the tickler coil at X1, and the output of
an R.I°. amplifier conneeted to the "A” and
“G” posts of the primary of 1.

A formr of tone control is ohtained by
slightly detuning the receiver. ‘The use of
u feed-back or regeneration coil  (tickler)
is shown in Fig 15 beeause regeneration too
is a form of tone control. Still another form
of control, which might be considered in-
herent in the receiver, is the result of the
grid-return connection of the detector, For
instance, the grid veturn lead may be con-
nected to any of the points lettered oA, 13,
D, or E; the correet plate potential for
cach of these -grid conneetions is sceured
through proper tapping of the “B” supply,
or by the adjustment of a variable resistor
R1 connected at X3, Another point of con-
trol, by a change in value or conncctions,

LAST AUDI0
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A sweitch at X cuts an cxisting high-frequency
by-pass sxstem in or ont of circuit,
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Adjusting the capacity of Cl wvaries the bass
output—the highs remaining  nuchanged.

is at the grid condenser C and the grid
leak I3; the latter is either shunted across
¢y or connected to the point of grid return
as shown dotted; or both grid leak and con-
denser may be dispensed with, as shown by
the dotted shunt X+t

Other factors perhaps wore conveniently
accessible are an R.F. choke, as shown at
X35, and a by-pass condenser C2. Varving
the capacity of C2 will result in consider-
able tone control.  ‘This may bhe done in
“step”  fashion by means of several con-
densers and a fan switeh; or more gractual
control may bhe obtained by the use of a
variable resistor in serics with this by-pass
condenser, as shown at X2,

The idea of using a shnnt condenser as
a tone control may be applied at a number
of positions in the audio cirenit. For in-
stanee, it may be shunted across a trans-
former primary, as shown at €2, C4; or it
may be a shant across the secondary, as
indicated at €3, 5. Another favorite point
is in shunt with the reproducer, or the pri-
mary of the ontput transformer, as shown
at C6. The proper capacities will vary with
cach position and with the design of the
equipment; average values utilized in the
adaptations of vavious wmanufacturers ave
indieated in the illustrations,  In all of the
condenser positions illustrated in Fig. 1, the
timbre of reproduction is controlled by tak-
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ing the high notes out of the program, to a
greater or less degree.

A type of control favored by the writer
is a resistor in shunt with the secondary of
the first ALK, transformer, as indicated at
t2. (It may instead be connected across
the secondary of 12, if desired.)  In this
pusition the effect of a volume control is
seceured; but at the same time the low notes
are not reduced as rapidiy as the highs, and
a pleasing effect is sccured because the re-
production does not become “tinney,” or
*thin,” through lack of bass. One of the
first sets to apply this connection was the
old “Radiola Grand,” a detail circuit of
which is shown in Fig, 2.

Fan-Switch Circuits

A fan-switch and fixed condensers are the
components of the “tone color™ control of
the Grebe “Synchrophase 7," as shown in
Fig. 3. A lesser number of condensers are
nsed in a fan-switeh cirenit in the Philco
“Model 777 and “Model 96, as illustrated
in Lig 4,

The fan-switch idea may be applied to
any radio set, where the jumpy “step” con-
trol of the tone is no objection. For in-
stance, the capacity of the coupling con-
denser  {in a resistance-capacity coupled
andio anmplifier) may be varied; resulting in
disproportionate transfer of the audio fre-
quencics, and thus tone control, as shown in
Fig. 5. This control method could be ap-
plicd to coupling condenser C in the “Ra-
diola 47, shown in Fig. 6; although it might
be more convenient to use a higher maxi-
mum value at R, and make this adjustable.

In the Drunswick “S-14" and “S-21" re-
ceiver, there is a tone-modifying connection
shown in Fig, 75 by placing an off-on switch
at X this may be cut in or out. The tone
may be changed also by placing a two-way
switch to seleet cither of two capacities
for C.

Before leaving the idea of the fan switch,
it might be well to point out that non-
lincar graduation of audio frequency ount-
put may be obtained by changing the value
of the reproducer coupling  eondenser, as
shown for example at Cl in Fig. 8. This
ilustrates the output of the Deleo automo-
tive radio receiver, in which where tone
control makes it convenient to mateh the
reproduction to the small-space and noise-
level conditions inside a closed ear,

(Continued on page +2)

Here a selector, not a fan swited, determines
by jumps the capacisy value of the andio am-
Mitier coupling condenser,

F16.10 + R 1. MEG.

L001-MFE,
2MF N

The author supacsts this little unit {(C, R) for
gradral variation of the cffeclive capacity of
the audio coupling condenser,
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The [nstallation of Dynamic Reproducers

Some helpful pointers on the conditions for good sound amplifica-
tion, in auditorium and outdoor systems

ELECTING the best amplifier and the

S most snitable type of reproducer for
a particular installation is not every-
thing.

Installation engineers occasionally  fail te
make permanent and secure clectrical con-
nections mechanical wounting. Very
often, loose monnting serews may capse a
rattling noise diticelt to locate.

Where the dynamic reprodneer s used
indoors, the materials of the walls, ceiling,
cte, have a distinet bearing on the results
obtained.  ‘The size and shape of the room,
the curvature of the ceiling, the type of
seats cployed, the use of draperies and
carpets——all these considerations affeet the
acoustical  properties of an interior.  Fx-
perience has demonstrated that reverbera-
tion increases very rapidly, the Erger the
room. The use of upholstered seats  witl
inerease the amonnt of effective absorhbent
surface and henee help to reduce the rever-
heration. In a large moetion-picture theatre,
reproduction is likely to be carried on at
such a high level of volume that more ab-
sorbent material will be necessary to pre-
vent undue overlapping of words or syl-
lables.  Where rveverberation s present in
the recording, this also is wdded to the pe-
verbevation present in the theatre.

The shape and curvature of the interior
are also responsible for many bad ¢ases of
echoes. 1t s then necessary 1o provide
acoustical treatment, using  draperies, spe-
cial  felt  or ashestos. (me satistactory
method of acoustical treatinent is illnstrated
in Fig, 1.

Eliminating Echoes
It is penerally coneeded that for hest
results, absorbent treatment should not be
applied in the immediate vicinity  of the
source of sound.  Sound reflected from the

]

=

| T SIS, wariB e W it |
Fig. B

dyanamics with directional
AAport, KNansos City, Mo,

Uhe  installation  of
lierng at Fuoirfar

By H. G. CISIN, M.L,

stage walls, near the speaker, serves the
useful  purpose of  reinforcing  the  direct
soumd of the voice, withont necesrarily add-
ing to the reverberant sound which causes
the acoustical difficulty.  For this reason, it
is not advisable to use acoustical treatinent
on the stage walls, either at the rear of the
stage or on the sides,

In reducing reverberation, it has also heen
found that absorbent treatment under bal-
conies s not as efficient as the sae muonnt
of anaterial applicd on ceilings or  walls
ohove the balcony. This leaves the wall and
ceiling swefices of the main romn as the
best places for the application of the acoun-
stical treatrent.

In general, if there is no baleony, the
material (felt or ashestos) should he ap-
plicd upon available areas of vear wall,
higher than the head level of the audience;
if there is o baleony, on available areas of
the rear wall higher than the head level of

TFIG1. ORGAN |

7] .7\
4 {5] 6
7 7 A

PANELS 1.3.578,49 ACOUSTICALLY TREATED  ORGAN

L — SE—

The numbered heavy lines represent absorbeit
pavels on o thentres walls: showen more clearly
in Fig. 3.

the balcony audience. Treatment shoukd be
apphicd on the side walls and eeiling first
at the rear (opposite the seveen) and then
forward us far as needed to pet the total
amount of treatiment required,

Various methods of applyving the acou-
stival treatinent sugpest themselves.  The
nature of the space where material is to be
applied must be considered. Different types
of interiors require different methods of
application,  Usnally the wall or ceiling is
of wood, tile, brick, conerete, sheet steel,
plaster o composition,

On all walls that permit tacking or nail-
ing. it is vecomnmended that matervials such
as felt be mounted divect to the available
space. This is illusteated in Figo 2, Foe-
ving strips can he used to hold it in place,
In order to make an installation of this sort
mare decorative, the felt may be placed in
panels. nsing an attraetive molding aromnd
the margin as a frame, Decorative “theat-
rical gimae™ s often used, monated in a
frinue as shown in Fie, 3.

On watlls which do not permit the use of
nails or tacks, a goud waterproof cement

Fig. A
Pynamic  installation  at Roeosevelt  Field,
Mincola, lLovg sland.

may be used. De sore that the adhesive has
moisture and  heat-resisting  gqualities, and
that it will adhere readily to the burlap

back.  Cement and paste of a kind osed
successtully on many installations can be
obtained  from most linoleum stores, The

base of the space, where application is to
be wade, shonld be sanded so that the -
hesive will have a chanee to adhere divect
to the raw anaterinl rather than te painted
or  otherwise snrfices, (I the
wiaterproof cement is applied direetly to a
painted or varnished surfiace, the conmter
action tends to dissolve the paint and var-
nish, and the whole sheet of sound absorh-
ing anatervial might fall)

covered

Another method of application is to re-
move the plaster and apply the felt direetly
to the laths with flat-head nails,  Where
the romn has tile walls, furring strips will
have to be anchored to the wall with tog-
gle bolts,

Distribution of Sound
In the ideal theatre or awditorimn, the
design should be sueh that the listeners in
the rear seats and in the far corners would

| -]
CEILING .

WOOD MOULDING
AROUND EDGES

DECORATIVE
THEATRICAL -~
ll GAUZE APPLIED (jo

OVER FELT

—

FIG.3

The paucls thus treated are not only part of
theatre’'s decorations. but absorbents of sound:

thereby preventing reverberations, or “echoes™
from the acalls, from speiling queality.
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W00 MOULDING THEATRICAL GAUZE
I

ACOUSTICAL FELT |

Pus‘raw. AND
LATH

A
FLAT-HEAD
NAIL

FiG6.2

The method of applying the felt and gause
panels of Figs 1 and 3. These absorb sound
instcad of cchoing it

receive as mueh sound cenergy as  those
closer to the source of sound and the ju-
dicious use of reflecting surfaces and proper
design - will  closely  approximate  such  a
condition,

According to John 8, VParkinson, acous-
tical expert, much of this uneven distribu-
tion of sound results from the use of di-
reetional  horns.  For  purely  theoretical
reasons, he favors the use of cone-type dyv-
namie speakers with non-directional baflles
for theatre works but, for the larger houses
it is obvious that the hest practical eom-
bination is the eone-type dynamie, with a
linrn of large orifice and wide angle in the
horizontal plane. (Fig. C.) This combination
is used cextensively in theatre wark, heing
placed below the solid sereens or in back of
the sound sereens,

When the source emits sounds in a com-
paratively narrow beam and in a single di-
rection, it becomes increasingly difficult to
provide adequate coverage

Mr. Parkinson gives a most excellent an-
alogy to illustrate this poeint. The ordinary
garden hose is usually  equipped  with a
nozzle, which will enable the user to direct
the stream cither in a single narrow jet or
in a wide spray.  Obviously, if the garden
is large it is not possible to water all of it
at once exeept by using a wide well-dis-
persed spray (as in the case illustrated hy
Fig. 4). In a similar fashion, in the theatre
there is danger that certain arcas will not
reccive their proper sharve of the direct
“stream,” or that certain reflectors will pre-
dominate in such a way as to produee phase
distortion or cven cchoes.  This  analogy
holds in the case of the dynamic unit having
a small metal diaphragm combined with an
exponential horn,

In many cases, it will be found absolutely
neeessary to obtain directional effect throngh
the use of horns: this especially applies to
mtdoor installations.  The cone-type dy-
namic reproducer can be combined with a
directional horn to give results superior to
any other method known,

Matching Outputs and Reproducers

The matter of correet matehing of im-
pedanees is naturally of the utmost import-
tanee and, if this is ignored, distortion and
under-volume are almost certain to be ex-
perienced.  For  example,  the  dynamie
speaker is generally cquipped with a coup-
ling transformer, designed to mateh  the
voice-coil system of the speaker to the ont-
put of an amplifier using tubes 45 or *50,
Where the output tubes of the muplifier are
used in special combinations (such as two
'10°s, four '10°s, four ’50°s, ete)) careful at-
tention must be pgiven to the sclection of
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the ecorreet nratching transformer, so that
the impedance of the moving-coil system of
the speaker will he adjusted to the resultant
impedance of the output tube system. Like-
wise, where a nunmber of loud speakers in
multiple ave coupled to the output of an
awdio amplifier, special provision must be
made for correet matching.  “Tpedance
adjusting transformers” having tapped pri-
marics and sccondaries, are available,

Incidentally, the pickup also should be
carcfully matehed to the input impedance
of the mmplifier.  Very often, loss of high
or low notes are wnjustly Mamed on a per-
feet loud speaker; whereas the fault actually
lics in improper matching between the pick-
up and the muplifier.

A volime control of poor design or qual-
ity may obliterate a substantial percentage
of the overtones necessary to the brilliant
and lifelike reproduction of sonnd.

A common defeet, in talking-picture work,
is that caused by excessive lowdness, dune
to sctting the fader far too high, ¥xcessive
londness  is uncomfortable to the listener
and increases the tendeney to reverberation,
Monitor for moderate vohune. and use ©9™
or “107 sparingly.

\\
4L BN
CONE TYPE DNNAMIC
WITH BAFFLE

CONE TYPE DVhAMIC
WITH DIRECTIONAL
N

F1G6.4 .
The smalier the flare of the lorn, the more
cancentrated  the sound.  That of the harn

abore may be carried some distance throwgh
a flexible lose seith little lass. WCith the others,
the sound spreads at ouce.

Where two speakers are used with the
same  anplifier, they shonld he connected
so that the diaphragms of both are moving
in the same direetion simultancously. Other-
wise, nodal points will be formed by the
conflicting sound  waves; with unpleasant
reactions on the ears of the listeners at
various points in the auditorium.  This is
a point often overlooked.  (Iow often has
this condition been checked in home radio
installations*)

Fig. C
The large horn shown at the wight is intended ez
pressly  to distribnte sonund over a  cousiderable
awdicnee. Tt max be scen that it is more nseful
for some purposcs than the flat baffle (as shown
i Fla. 4); ahile the latter covers a larger angle,
Becanse of the size of the floating cone, this ex-
panential curve is much shorter than that of a
haru cannccted to a small diaphragm. It is in-
tended for nse with a dyvnamic nuit taking up to
15 weatts from its amplifiers.

THustrations courtesy Wright-De Coster, Inc.

i T T N T T T Y

413

TABLE 1
ABSORPTION PERCENTAGES

Table Giving Approximate Proportions of
Sound or Noise Absorbed by Common
Building Materials.

Open window . 100
Brick wall 18 inches thicke e 3.2
Bricks set in cement 2.5
Carpet unlined 15
Carpets lined . .20
Carpets heavy with Hningo 25
Cement or conervete .o 1.5
Cork tile . )

Curtains, chenille
Curtains in heavy

GlaSS e

Linoleum ... )
Marble 1
Qil paintings, Ill(lll(llll" frames .28
Plaster on wood lath ... SSRU- ¥

Plaster on wire 3.3
Plaster on tile
Ruhber tile ... X
sSheet metal oo S W]
Stage opening 25 to 40
Steel walls and eeilings 1
‘Terrazzo

Wood Trim
Wood floor SsTn—— O B VN ¢
(Strictly .~.1u~ul\mg the above “absorption

coeflicients” will vary somewhat with the fre-
gqueney of the sound.  The values in the
alove table are for a frequencey of 312 sound
vibrations per second.)

The proportion of any sound which is not
absorbed is, of course, refleeted,

Radio Book Reuiew
NEW EMPIRES, by Karl A, Bickel, 112
pages, cloth 3 x 714 inches.  Published by
the J. B. I.ippmcutt Co,, Philadetphia.
£1.50.

The author of this work as active head of a
great news-gathering  agency—the  United Press—

has heen enabled to gather facts and opinions from,
not the United States alone, but the world over.
The last 26 pages of the book are occupied hy a
survey of hroadcasting comditions throughimt  for-
cign countries; and these facts are probably un-
otainable from any other work of reference. They
are preceded by a list of the broadeast stations of
the United States owned by or afiliated with news-
papers—also useful for many purposes.

The main hixly of the book, as the author ex-
plains, is an amplification of an address delivered
to teachers of jonrnalism, a few months ago. The
“new cmpires” are those of internativnal hmsiness,
the newspapers and the radio; and the book is
written  thronghont  with the newspaper viewpoint
foremost. It will be interesting, not to the jour-
nalist aloue, bhut to all who are desirous of inter-
preting histury as it transpires.  Whether, how-

(Continned on page 413)
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The Progress of Television Technique

THE MIHALY SYSTEM
By Dr. Albert Neuburger (Berlin)

HIE diftienlty of obtaining  freedom

I from the flickering whiclr is familiar

to all who have seen television images,

has  been completely  overcome by
D. von Mihaly. In his Iatest apparatns, the
images are perfectly motionless in the "win-
dow,” and they do not show the enstomary
shifting dark Hoes. which are due to the
holes in the seanning dise.  The image is
evenly illuminated and elear.

Part of this is due to the inercased speed
af the scanning dise.  This, which bas thirty
holes, revolves so fast that an arca 12 x 16
inches is covered at the rate of 15000 scan-
ning peints a sceond; and this figore ay
he inereased to 18,000 points,  (The former
corresponds Lo a speed of 750 revolulions
per minale, ond the latter to 900, sehich s
standard with Awmerican 38-hole seanning.
(erman televivion, hvwcever, is permitted the
wwe of the Lbroedeast band, as explained in
October Ramo-Crarr; and this limits the
wodulating frequency.)

Furthermore, the holes in the scanning
dise have been given the special shape shown
in Fig. L. The sides of the hole slant
toward cach other at a very acate angles
while the top and hottom are concentrie ares.

From Fig. 1B, it will be seen that equality
of illuination cannot be obtained with cir-
that
square holes, while an improvement, still

cular holes; in 1C, it will be seen
cause liness but the shape of opening just
deseribed, with its slanting sides, gives ox-
actly even illumination and freedom from

Jines, as illustrated at 1D,

Scientists and engineers, throughout the world, are working to

perfect radio vision. Their success is recorded here,
month by month.

The fundameatal

privncipls f it
clronization by a
signal, transmitled
with the ielevision
imaac, is bused up-
on the creation of
a signal by the

DISC

scawning  dise it

sclf. This done by

makiug  the mask f
narrete cnoupl se HOLE
that a complete GOING
darkenivg  of  th OFF

scanuing  hole s
cansed after cvery

1
[
OUTPUT OF SET - .:;—] -B- l

live.  This canses .
a royRcicy come &
r““{'nl witich s F16.2 -A-
applicd io a — —
“phonic wheel™ as
at B. Mihaly Synchronizing Method
The “window™ nsed to frinne the image
on the scanning dise is narrower than the
distanec between successive holes. For this
—_ e reason, therve is always at the end of cach
— ~ 8 line an instant when no light can pass into
the photo-eell at the transmitter (Fig 24),
and the eell therefore gives out no coarrent,
A To cphasize this effect, a rotating col-
[ leetor, which shorts the cell at this instant,
is employed.
The result is that, at the reeciver, a black
line is formed after every passage of a
D hole across the window; that is to sy, 375
FIG.1 times & second. This frequeney of 375 a
second acts upon a “phonic wheel,” or

The Milaly disc has loles (1) bounded by

arcs and radii. This oevercomes the nueoen-

ness of light reccived throwgh circnlar (R)

or squarec (C) lolcs; and gives perfect illu-
miiation, as at 1)

The set-up of the Mihaly telcvisor for scanning subjecis by matural daxlight. Mirrvers help to
luminate the snbjeet properly: and a poicerful leus concentrates the image npon the larae seauning
disc, wehich is placed in a dark room

evlinder, which is made of an insnlating
drn covered with thirty strips of soft
iron, one for cach hole in the dise. Op-
posite  the  wheel is  an  eleetromagnet,
through which the synehronizing current in-
pulses are directed. The wheel, therefore,
turns in syvnchronism with the scanning dise
at the transmitter; as its strips (correspond-
inge cleetrically to the teeth of a gear) are
attracted and released 375 times a second.
This dise is mounted on the shaft of the
receiver's seanning dise, which is thereby
driven in synchronism with the transmitter
(Fig. 2B).

BRITISH SYNCHRONIZING SYSTEM

N the transmission of images, and their
I reception, by the Baird system. now in
nse in England, o somewhat similar prin-
ciple is employed.  In following  this de-
seviption, it annst be remembered that, on
the Baird televisors, the image is framed
at the side of the dise, and scanned frony
bottom to top; it is narrow  and high
(Fig. 3).

The Baird method, it is explained, differs
in the use of the synehronizing impulse to
actuate, not a phonie wheel (which is a
true synehronous nmotor)y but a speed eon-
troler which regulates the actnal driving
motor. This controller is & “cogwheel,” built
up of thin laminations of mild steel in jater
models, and cut with thirty equally-spaced
tecth, one for caell hole in the dise, This
cogpwheel is connected in series with the
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BLACK |~
BAND ~

|

1 —

| FI6.3
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In the Raird svstem, wohiclh scans the fmage

certically. a part of the line is cut off at the

wpper end; this serves to create @ syuchroniz
ing signal,

autput of the television amplifier and  the
neont tube, as shown in Figo 4,

On each side is mounted an clectromagnet,
so conneeted that poles of opposite polarity
are always presented to the cogwheel, The
surface of cach magnet pole is exactly equal
in size to the onter face of each cop, and
the clearanee is very small—about  1/500-
incl,.  The cogwheel, which is keyed to the
driving shaft of the scinning dise, is so
set that, whenever a hole on the seanning
dise is just half covered by the frime of
the window  (that is, half of it is in the
black band of 1ig. 3) two opposite teeth
of the cogwheel are exactly facige the mage-
net poles.

When  the scanning hole is completely
within the shadow, amd no current is eriitted
by the photeelectrie celly the accelerating
foree exerted on the wheel by the magnet
poles has reached its maxitonms and their

[T T

A group of televisors produced by the T

recetver shown at 1 45 viewed from the rear at

moedern German broadeast receiver, with a televiser ab dts Ieft;

ar Company,
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pull will tend to retard it, while the next
hole is passing into the illimiinated area of
the seanner,  1f the dise is running in exact
synchronism  with  the  reecived  fimpulses,
these opposite pulls will balanee, The re-
sult is that the speed of the driving shaft

is subject to corvection every  time the
image is seanneds Under working  condi-

tions, it is stated,
is naintained,

However, we may speculate what the of-
feet of a horizontal Dlack or white element
in the image might bey presmoably simitar
to that ot a vertical white elewent in Amer-
ican scanning, as deseribed by My, Nason
in the preceding issue of Ramo-Crarr.

very good synchronism

I J-ME |
0.1-M

B+

C0G
POLE WHEEL POLE
QUTPUT
TUBE. Flc4
L —
Here e have the syucelronizing  rvegulator at

the recetver, wohicl £s placed T serics weith the
alowe lamp, and responds o the strongest coms-
fonent of the signal,

USE OF THE TELEVISION SIGNAL IN
MEASURING THE EFFECTIVE
HEIGHT OF THE KENNELLY-
HEAVISIDE LAYER

By C. H. W, Nason

HEF mechanies of wave transimission

are rather obscure to the average
radio enthusiast.  Although  ahuoost

all of us have at one time or another
heard of the “Heaviside layer™ as one of
the causes of fading and as the fundamental

of Berlin, wehich is developivg the o

3

televisors, one ftn the center with ¢ speed control,

cRiians o
2: 4t has a larae dise, reproducing the imaae at the side in the seindoto,
here the {maae is reflected upaard futo a

415

cause of *skip distaner™ in short-wave trans-
mission, there has been little of o popular
nature said in connection with these phe-
nomena,  In pursning the elusive television
signal ecrtain facts have become apparent
which, the writer believes, will lead to a
simpler understanding  of  fading, and of
other things contributing to the engineer’s
ditticulties,

Very often, in reeeiving an image from a

not  too  distant  transmitter, double or
“ahost”™ images evidenee themselves, g 6

shows an image of a simple geometrice figure
as it would appear on the television sean-
ning dise. The inage proper is dark, Super-
posed on this is another image, displiced by
one-halt the width of the field of vision.
Now, radio waves travel at a substantially
comstant  veloeity, and a wave  traveling
fromm point to peint along the carth’s sur-
face naturally  takes a  shorter time to
Iraverse the distance than a wave which has
heen  direeted upward and  then reficeted
back from a wwedium impervious to the
wave.  This medimm which reflected  onr
wave {as shown in Fig, 7) is known vari-
onsly as the Heaviside layer or (more prop.
erly, the Kennelly-Heaviside Fayer) and is

(Continued on page 130)

F16.5

A close-up of the Baird speed cantroller, shoien
in cirewit in Fig, 4. The adjustmient is very
close.  (From Hircless Magazine.)

=
AL

f D wver Mialy, The larae sight-and-sound

At 3, @ lavout including a
In the forcground at 4 are small

. H
window."
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CONSTRUCTION OF A RESISTANCE
METER
By Malvern H. Berry

Al.)l().\"l' every radio and clectrical ex-
perimenter has need of an efhicient and
relinble resistance meter. With this he ean
design his own  resistors, choke coils, and
many  other things.  The instmnment men-
tioned in this article was construeted from
i ]ml('nliulm'h-r. a g:ll\':mmm'l('r. two hind-
ing posts, one dial, and a small box. (Fig. 2.)
Assemble and wire in accordance with the
dingrams; Fig. 1 is the schematie eirenit,

Rx

Fig. |
1 good siresweonnd potentiometer, a palvanom-
cter, some calibrated resistance standords, and
a fow odds and cwds. complete this  handy
iustruament,

The potentiometer R should be one of about
1000 olnns. ‘Fhe galvinoweter Gomay e
replaced by a Ligh-range milliammeter and
the resnlts will be the sime. The hattery B
is just a two-cell flashlight battery, which
can be purclhised from the ten-cent store.

After evervthing is assenmbled comes the
calibvation of the potentiometer R, This
citnn e done with o Wheatstone bridge, (11
the constructor does not have a Wheatstone
bridge, one iy be had for the asking at
your local high school. In the event that
the constructor is not  familiar with  the
Wheatstone bridge, the physics instruetor
at the high sehool would he glad to explain
it.) If vou can use the bridge, procecd as
follows: attach to the potentiometer a dial,
(vernier preferred) and adjust the poten-
timieter for a reading of 5 on the dial

BINDING
POSTS
FOR

Fig. 2
Iyout: the graph in the
¢ refercnce calibration.

Mr. Berry's lid is

With this fractional part of the potention-
cter in the circuit, conneet it to the Wheat-
stone bridge and find what the resistance of
that part is. Get a piece of “graph™ squared
paper and graph the resistance in ohms,
for every five marks or degrees on the dial,
across the paper; and graph the reading or
degrees on the dial wp and down. Where
the two interseet on the graph page, place
a dot.  After the resistanees have heen cali-
brated from zern to the full valie of the
dial for cvery five degrees, dvaw a line
through all of the dots. This will he your
calibrated curve for the resistance meter.

To operate the meter, place an unknown
resistance Rx across at the binding posts,
and note the reading of the galvanometer
G when the wnknown resistance is pliced
in the circuit.  Switch on to the ealibrated
potentiometer T and adjust until the gai-
vanometer reads the same as hefore.  The
value is then the same in both resistances.
Fake the reading of the dial in degrees and
look that reading np on the graph, and the
vilue of the unknown rpesistanee ecan be
read direet from therve,

By ganging several variable resistors of
assorted ranges at R, and tapping them to
a selector switeh, the vesistance range nay
thus be greatly inereased.

A CONVENIENT HYDROMETER
RACK
By Willis W. Futer

\\ \
—
METAL N .
/ SCREW
HOLES
\
NS
BEND™
HERE N
.B—
S W
Fig. 3

the hydrometer holder A-—mude from the strp
B s fitted weith o weax-covered drip pan, wohich
is acid proef.

INDING that the hydrometer had a
habit of getting into the tool box, against
eoils and condensers, and into other nnde-
sirahle plivces—tlnes putting snlphiric acid
winted-—the writer rigged
that nicely solved  the

where it wasn't
up a simple rack
problem.

As the illustration shows, o sheet of metal,
of the shape shown at B, is bent into arno
shape to holdd the rubber cap, as at A,

An acid drip-pan, made from a can cover,
is fastenced below the nozzle.

Both picees of metal are to be dipped into
paratlin (which may he obtained Iy melting
a candle) to prevent the acid from eating
thrangh the metal wherever it may tonch.

IMPROVING AUDIO QUALITY
By George H, Ohmer

S().\!R' experimenters elaim that, when the

seeondary of an AV, transformer is
used as an awdio impedimee, it is hetter to
use one having a burnt-out primary.  Their
contention is that the inductanee of the un-
used primary winding will set up  stray,

RFCS

O-MF

C/'

LEAR  .ooas 0-200,000| WEG" g 4+
- .
CONDENSER . AMMS LT Ampg
B+ DET.
IFig. 4
fo a comment on andio guality, the author
stgiests shorting tHhe wnused  primary. when

waing the secondary as on andie conpling choke.

ont of plase, enrrents which  will eause
distortion.

The authior bnilt an andio amplifier of the
impedanee-capacity coupled type, nsing the
secondary of an AF. transforier of 6-1o-1
ratio whose primary was still perfect. On
lond volnme the signals were distorted.

Shunting the unnsed primary with a o0l
wmt. condenser  reduced  the  distortion
slightly: and o 005-f. capacity greatly re-
dueed the distortion, Shorting the prilary
conmections ("4 and 7)) was hest,

However, still further improvement was
cffected by the nse of an RF. choke, the
eondenser C,and o vaviable resistor 18 with
a valne of 0 to 2000000 alnns,

THE “HOWLER” AS A SERVICE
OSCILLATOR
By B, Fox
HE old idea of putting a microphone
transiitter against a receiver may pow
he put to more practical use than annoving
the party at the other end of the wire, as
illustrated in Fig. 5.
Transformers T and T2 are any handy
(Contivned an puge $32)

Iig. §
1 telepha transmitter. reeeiver, and frang-
farmer,  are the essentials  of this “awdie
howler,” deslancd for use in radio edjustment.
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an 4. C. Short-Wave Receiver with the Automatic Tuner

ITE recciver to he deseribed is an
example of what may  be  aecom-

plished by the experimenter or set

builder who is not technieally trained
and wmust depend on the nrgazines for his
“dope.”  The author claims no eredit tfor
any part of the cireuit shown.  Ivery por-
tion was lifted, wholly, or in part, trom
some circuit deseribed inoa radio magazine
or from a minnfacturer’s panphlet. Much
eredit is due to WEAYO,

The reeciver's range is from about 18 to
100 neters; no “eoils™ ave used and  fre-
quencey is varied by setting, to o given mark,
one dial. Al jmportant “lenn™ bands are
covered and antomatically well spaced over
the secondary tuning dial. - Most of the
short-wive conmmercial phone and broadeast
stations are coveved, as well as numerous
airplane, ham and transatlantic phone sta-
tions,

The operating power is all ACo Even
“CT obatteries are eliminated, and it s as
near “hunless,” with good tubes, as an AC.
set ean be. This means that little or no
him is to be heard, exeept a slight residual
hum at very low wavelengths,  In explana-
tion of this, even a “DCT short-wave re-
ceiver, it aperated near A leads at 20
meters, will pick np some NCO hue This
reeeiver as no more innn at 20 meters than
the  divect-current  reeciver in o the
location.

same

The  radio-frequeney  input is untuned.
Authorities differ as to the value of tuned
or untuned radio frequency in short-wave
reception. The writer's experience s that
about everything heavd on a conmmercially-
built tuned L set is to he heard on this
receivers so dhe 24 sereen-gridd RO stage
is lett untuned.  The detector alse is sereen-
grid, and s exeeptionally sensitive at all
frequeneies,  (See Figo LYy The "24 is pon-
microphenic, and one may jar or slam the
set without trace of “vackef™ in the phones,
The set goes into oscillation, at 18 meters, as
smoothly as at 100 meters. Ahsolutely no
“dead cncountered  at any
frequencey.

spots™  are

The audio end s “dual™ A switehing
arrangement is used to change over from
speaked™ audio for €. W, code peception
to “quality™ audio for phone and hroadeast
work. The value of this feature is apparent
the  first  time  listening on the  erowded
“Tlam™ bands is attempted.

The second stage is also controlled by a
switch; no plugging in or out of phone jock

By H. E. HURLEY, W6CKS

ROTATE LAP (tRCL’ES
ﬂ‘”‘_ A v

N ),

CHUCK

_Ya"sHANK

GLUE LEATHER
L FACE ON BOTTOM

FiG.2

This kink may be applied te give that frosted

metaltic finish to an cluminam  frout  paacl;

the overlapping circles produce an attractive
cHect.

heing necessary.  In the reeciver pictured.
extra jacks are provided to acconunodate
visitors who desire to *pnt on the cans”
As “ham™ work is the usnal duty of this
receiver, no matle for a
speakers howevery suel a hook-up has heen
used  with very satisfactory resnlts  (Fig.
1AY)

Dimensions of the chassis are: panel 7 x

provision  was

1t inches: sub-panel 13 x 8 x 13 inches,
with & section 11, inches wide eut out hack
of the panel: Y-ineh aluminum stock is nsed
for the panclt and 1/16-inch for the snb-
panel. (Lighter stock may he nsed.) The
front of the panel is given a “frosted™ fin-
ish by placing a 1-inch block in the drill
chuck (Fig. 2) then rotating on the panel,
atter it has been lightly covered with fine
valveegrinding componnd. Lap the eircles
ind, when the entire panel has been worked,
wash off (do not wipe off) the remainder
of the componnd.

All wiring is beneath the sub-panel. The
biasing batteries arve soldered in place, as
they should last for a long time. The in-
dividual 11.-volt cells were obtained from
the smallest $1o-volt =C" battery: though
small flash-light eells conld be nsed. All
parrts, exeept the automatic tuning unit, e
standard and may be purchased from any
good supply honse: the tnner nust be or-
dered diveet from the factory, Tt was fully
Ramo-Cuarr for May, 1930,
heginning on page 352

(Continned on page 431)

deseribed in

F.

' -. »
> N

EIW

Fig. A

Four wirws of the reeeiver built by Mr, Hurlex . that ot the upper riaht illnstrates the panel

arrancement described L the text,

The placement of parts is wory completely shown.

The aunto-

matic twier visible at the Ieft of the panel (from aboie) comprises the condensers C1 and C2.

the variometer LY and tickler L2,

The regeneration control is lcated wohere the velume control

is in an erdinary veeceiver,
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The Hows and Whys of the Push-Pull Circuit

(PART 11)

The push-pull circuit, it is generally known, gives more power
than tubes in parallel; and it gives better quality. The reasons
will be explained in a series of articles of which this is the second.

HI1i first installment of this article,
in the December issnoe of  Ranio-

Crare, was devoted to a considera-

tion of whether, and how, resistance
bt the plate cirenit of o tabe could ciuse
false  reproduction,  ‘The next step s to
investigate the tube’s behavior when the
load  contains  inductance, or capacity, as
well as resistancee,

Fig. 6 shows what happens to the curve
with an andio teansformer T as the load.
Curve A represents the relation between
grid voltage and plate current at a wiven
plate voltage.  Curve B shows the same
velation but at a lower plate voltage; and
curve 0 shows  the under
higher plate voltage,  Fhe three eurves are
shown  Dbecanse the passage of plate eur-
rent throngh the load (the primary of F)
causes apotential drop across it, and therehy
lessens the voltage at the plate.  Actually,
s we pointed out |n'v\'inn.~:l.\'. the tubwe np-
erates betweeen curves B oand C which rep-
resent, respeetively, the minimunm sund maxi-
mum voltages at the plate of the tube,

Point a on A will he that around which
weooperate,  On o the positive side of the
incoming wave, shown as o varintion of the
gridd voltage Kg, the grid's becoming more
positive, or rather Jess negative, tends to
increase the plate enrrent, But the Jond
circuit comtains induetanee as well as re-
sistinees and the effect of imluctance, as
we all know, is to disconrage any change
in the curvent throngh it.  In other wortls,
we say that the enrrent throngl an indue-
tance “lags™ hehind the voltaee cansing that
current.  What happens, then, is that the
plate current cannot follow the arid volt-
age variations instantly Iat, marching up
to the point b, lags the input voltage, as
shown by a-b,

We have said that the plate current Jags
the pnt voltage.  More truly, the inpnt
veltage on the grid causes a varialion of
the plate conrvent, which is more conveni-
ently interpreted as the vesnlt of o vollage

characteristic

INCOMING
wWAVE

LD

Fig. 6
['e have previousty seen the ewrves of resist-
ance coupling; hicre are those of a tuhe with
an inductive load in the pluate circuit.

By EDGAR MESSING

which we consider to be generated between
the plate and cathode, Fhe plate corrent,
of course, is lagging this generated voltage.

It we plot all the points for varions grid
potentials, we obtain a loop as our dynamic
or operating characteristie, as shown dotted
in the graph. Now, obviously, operating
along o loop means that the plate current
does not exaetly follow the grid-voltage va-
vintions,  Fig, 7 makes this more clear. Note
here that, it we change the grid voltage by
one it (say, from x to ), the plate cur-
rent nmay change less than a unit (or from
p toowe only). But, ou the contravy, at sone
other point of the curve, a change of one
unit of grid voltage (as from ¢ to &) may

Bl
-'i
‘0
~— v":‘
e
X ¥ v §

Fig. 7

iChercrer a tube is opesated o @ “curved

characteristic,”  the outpit curevat  (vertical)

docs wot eaxactly veprodece the iupit coltage

(lorizontal).
mean a change of two units of plate cur-
rent (o to n).  If we had operated aleng
a straight line instewd of o loop, any ehange
in grid voltage, anyvwhere on the line, wonld
always produce an equal chimge of plate
current. The effeet of an impedanee load,
then is to canse distortion.  And
know that o tube, operating under the nsnal
comditions, will produce distortion, and that
this distortion will he considerable it the
output pmpedanee is smalll Bot-—and this
is what we have heen getting aronnd  to
throngh  several paragraphs—the nse of g
push-pull eirenit will eliminate this distor-
tion: amd therefore we oy resort to it
cven when a low-impedance outpnt is neces-
STV,

Just how this is aceomplished, we will he
able to see witle the help of Fig 80 Corve
S1oabove (which represents the shape of the
plate current of tube V1 ot Fig, 1) may he
resolved into curves (0 and D, where O s
the  fundamental which exaetly  vepresents
the wave impressed on tube VI, and D s
the component  representing the  distortion
cansed by the tube, Wave D, we note, has
twice the fregueney of ¢ and is therefore
its second harmonie,

(We are Justified in vesolving the curve
into components hecause it has been proven
mathematieally, many, wany times, that o
corve may be regarded as the sum of any
number of enrves; and we may see that ¢
and I added together produce £1.)

Now, B is the cnurve of the plate current

now  wi

Fig. 1
The standard  pusi-pull ontput stage.

of tube V2, which (as explained in Part 1)
has impressed upon it voltage which differs
i phase from that on the grid of V1, and
shows s corresponding difference in plate
cinrrent. . We proceed to break up Bosime-
ilarly into its fundamental ¢" and second
harmonic b,

Now we note that curves ¢ and " are
divectly opposite: ie, one is positive amd
the other is negative or, as an engineer would
say, they are 180 degrees out of phase,
Curves D oand 1, however, are exactly in
phase.  If ¢ and ° are divectly opposed,
this means that, when € is flowing  from
o to f through one half of the output trans-
former (12 in Vig. 1) C is flowing from
f oo (1€ we consider, as we may for this
purpose, the alternating component in the

(Continued un pnge +18)

INCOMING

- WAVE ON

B <7 7B " Tuee

4 va
/ \
u I\
\‘ / | NCOMING
\ / WAVE ON
.. B n TUBEVA

RESULTANT CURRENT N
vr'e, CIRCUIT OF TUBE V4§

DISTORTION

COMPONENT OF A
D

U FUNDAMENTAL
& COMPONENT

R OF A

RESULTANT CURRENT (N
PLATE CIRCUIT ©F Tuaea

8
cFUNDAMENTAL
COMPONENT
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. \
,
N /E-" DISTORTION
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Fig. 8
The two tubes create the tweo cwwaves A-B: ecach,
as a result of the distortion explained 1 Fig.
7. hus a distortion componcnt added io the
fundamecutal zehich vepresents the signal. Ry
the push-prll  cirenit, the distortion
ccled out.

i can-
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Constructing An All-Wave Superheterodyne

IWith Data for R.F., Oscillator, and Intermediate Coils, for the

By

GRENT many broadeast listeners,
interested in the short waves,
using  for such reception an 5.W,
adapter which plugs into the detee-
tor socket of the regolar hroadeast receiver,
The sensitivity of  such  an arrangement
leaves mueh to he desired,

The writer recently worked out the cir-
cuit, shown in Fig. L which allows eflicient
reception on all waves, from approxinately
17 to 600 meters, with o single receiver,
A tatal of seven tnhes are neededs; an ‘0L
first deteetor, an 01N oscillator, two
sercen-grid LIF. stages, an 01\ second de-
tector, a T12.0\ first audio aplifier and
TLA power amplifier,  Althongh o sereen-
grid RUEF. stage ahead of the first detector
is very desirable from the standpoint of
gain and  selectivity, as well as for  the
climination of interference with neighboring
listeners, it is not an absolute necessity and
is not shown in the diagram.

Fven without an RUF. stage there is re-
markable sensitivity, due to the use of re-
gencration in the first detector and o high-
gain intermediate-frequency amplifier of the
varimeter-tuned  type, The selectivity s
on a par with that of any other receiver and
is sufficient for even the most exacting op-
crator,
formers,
detector,

‘22

The use of high-grade audio trans-
plate  reetification in the second
and inductance-tuned LY. trans-
formers resnlts inoa very fine quality of
reproduction. (Nofe—the quatity of some
short-wave broadeasting is none too gomd;
theretore do not blime the receiver if dis-
tortion is present helow 200 meters).
The Frequenev-Changer

This part of the super is of somewhat
different design from that vsnatly emploved;
in that the oxcillator is of the tuned-ptate
type and a variable resistor is connected in
parattel with  the  fivst-detector tickler  to
control regeneration,

“Roll- Y our-Own” Constructor

R. WILLIAM TANNER, WEAD

It will be noticed, by referving lo Fig, 1,
that for tuning the first-detector input and
the oscithitor-plate coil, danble condensers
are anployed in parallel. Fhese I'ilot
two-gang 00035-f, units, with removable
shatts and modificd  siraight-line-fregueney
plates. In hoth condensers the back
tions are eut down to three rotor plates, ve-
sulting in o capacity  of  approximately
00015-mf.; the front sections Jive cach one
plite removed, N bridge of Noo 13 bare

s

‘ HE writer of this article, well
| known in the short-wave field,
l here describes a set which is well
adapted for use over the broadcast
range as well as for short-wave work,
and which will give high amplification,
We shall be glad to hear from the
constructors of supers of such a range
whether similar in design to Mr, Tan-
ner's, or showing differences.

copper wire is made to fit hetween the two
stator terminats on each econdenser,  When
receiving in the 200-600-meter band, both
sections are thus conneeted i panadlel; the
effective capacity heing slightiy over n085-
mf.  On the oiher hand, wher the short
wives are desired, the wire bhridges are ve-
tmoved; leaving only the ek sections in
cirenit,  In this manmer eflicient taning is
obtained thronghont the entire range.

The vadio-fregueney choke  (IEC) nsed
in the plate cirenit of the oscillator may he
une of the many on the market designed
for waves helow GO0 meters. That (0FC1)
in the first-detector cirenit may not he
neededs; as the primary of the first inter-
mediate-frequeney transformer  acts as o
K. choke, Towever, if “holes™ where re-
generation is absent are found in tuning
the first  detector, the inductanee of the

mav not he corveety
in a eoil consisting of
wire on a1
pre-

ransforner primary
if s, ey connecting
100 turns of No. 36 enmnel
ineh wooden  dowel, which
viously ~beiled™ in paraffine.

The fised condensers CL, C2 and O3 are,
respeetively, the grid, pliate ]\In('kil'l;{ and
hypitss condensers, amd have t'upm‘lhvs. of
0001 5-mt, 00025ant, and o02-mf. RoOds a
wrid leak, G- to S-megolung the higher value
giving the greater sensitivity, k1, the res
generation control, may he almost any virl-
able instrument with a maxinnon of 10,000
to 50,000 vhms resistanee. The two filaments
are controlled by a fixed 2-chm resistor R,
which is connected in the positive led so
that the negative side coubd he prounded.

It the completed veeciver is to be mounted
in i metal cabinet (it shonld be for best
results)  the metal shaft of the oscillator
tnning condenser he  replaced  with
one of bakelite, the frinne Insalated
frimn the panel.

Fven thongh the entive set is housed in
a metal cabinet, the oscillator stage and
component parts shoubd in addition he en-
closed within a eopper or aluminum shield,
to prevent stray coupling to the first de-
tector cireuit.

has heen

must
and

Intermediate-Frequency Amplifier

Fhis unil is the heart of the super, and
npon it depends whether the Feeciver will
I really sensitive and selective, or be like
a great many hoe-constrieted  supers-
neither very sensitive nor very seleetive,

As the vacuum tnbe is o voltage-operated
deviee, the LEF, transformers shoukd be so
designed and constructed that the highest
possible voltage is impressed upon the grids,
It is o well-known fact that capacity in
shunt lowers the effective voltage and, if
too high, also shorpens the tuning to such

(Continwed an puge 435)
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The circuit of Mr. Tamuer's receiver; ouly the plug-in coils and condensers of the first detector and oscillator must be changed and switched over, for

diffcrent reception ranges,

The remainder of the circuit is set to balance the intermediate stages most cffectively; it will be noticed that these circuits

are tuned by variometers, rather than coudensers, to give stronger signals,
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SPECIAL NOTICE TO CORRESPONDENTS:

only one side of the paper,

cxtent that space permits.

Furnish sufficient information,

At least fire

appcarance of its answer here.

Keplics,

NORTHERN ELECTRIC “R.50"

RECEIVER
Mr. R. Stark, Port Arthor, Ont, Can.

(Q.1) 1 availahle, please show the schematic
cirenit, and any additional material yon may have
available, on the *Model R-50" receiver. This
was a product of the Northern Llectric Company
of Canada lhut. since as the receiver is now oabso-
lete, it is difkicult to obtain any data regarding
its circuit. This set uses three of the little type
215\ peanut tubes {(known also as N tubes)
for R.I. amplification and etection: the two audio
tubes are type “DXN235." The last two (A}
filaments are wired in parallel, Lut the detector
and the two K.F. tube filaments are commected in
series; a 6-volt A" supply heing used. The tules
for the R.F. windings are 3 in. in diameter and
3 1n. long, wound with No. 22 e¢nameled wire. The
tuning condensers (1, C2 and (3 have a capacity
of approximately .0005-mf., each.

I’lease state where the coils are tapped, and the
values of the remaining units,

(ALY R.F. Coil L1 has a total of 63 turns,
tapped 10th and 15th turns; L2 and L3, 67 turns,
tapped at the center for the plate connection, and
half-way hetween the center and one end, connect-
ing cither to C4 or C35, for the “I4" lead. Con-
densers C4 and €3 are the usual small neutraliz-
ing condensers, having a maximum eapacity of
about 35 to 30 mmi. Resistor R4 may have a
resistauce of about 30 ohms.  Alhough not shawn
in the diagram, the “DB+490" lead to the audio tuhes
is by-passed hy a 1-mf. condenser; this value may be
used also as the “B” ly-pass comlenser C10 across
the “I45" and “A—"" posts. Coils 1.1, L2 and
L3 »urst be in non-inductive relation.

(By an odd coincidence, a letter from Mr. W.
Tlarvey Wright, Marion, Ind., has come to the
attention of this desk, in which substantially the
same cireuit is recommended to Rapio-CrarT readers
for experimental consideration.  However, his di-
rections call for 60 turns of wire on the R.I°. coils—

(102)

20 and
gested,
Dbut
Mr.
output
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stage,

40
is to he
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must clapse betiocen the

The antenna coil, it is sug-
tapped at the 6th and 10th turns;
ary with the selectivity desired.
N1\ tubes, np to the
71N's)

can this set he prevented from
are used for the T supply,

are too low and should he re-

If an climinator is supplying plate current,
it is not large enough for the job, and lacks filter-
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without
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Increasing the valaes of the output

shonhl enable the circuit to
motorhoating.  Fspecially, try in-
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in the diagram, this is con-
to pust I Try another
and try other grid leaks for
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For long-zcare practiee and cx-
may use this: bur keep off the
weith this “autodyne”  circuit.

ITow is a phonograph pick-up to bLe con-
nected into eircuit; and would it Le possible to use

though the total number of turns will depend uwpon  a sereen-grid tube in place of one of the “N"
the capacity of the tuning condensers—tapped at  tubes?
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(Fig. 0.102)
and the “Everyman Four.”

tubes; the newtralizing condensers C4 and C5 would be then eliminated,

The Northern Electric “R.30° civeuit, tohich is very similar to the 1. L. “Betts”
This circuit is exceliently adapted to use sereen-grid instead of "N

H'e shall be glad to

hear from cxperimenters zcho have tried this.

reccipt of a question

Ask as many questions as you like, but
please observe these rules:
and draw a carcful diagram when

List cach guestiosn.
Those questions wwohich are found to represent the greatest general interest zwill be published here, to the

siceded, to explein your meaning; use

and the

Inquiries can be answered by mail only when accompanicd by 25 cents (stamps) for each separate question,
Other inguirics should be marked
magacines, eotc., cannot be sent C. 0. D.

to avoid misunderstanding,

D.C.INPUT

5

A CINPUT

(Fig. Q.103B) Left, the scries “reversing
ficld” of an A.C. meter; right, the fived ficld
of a D.C. meter.

(A\.3) A phonograph pick-up may he counected
to the grid and filament posts of the detector tube
V3, and switeh may he used to coutrol this con-
nection.

This circuit is a “neutrodyne,” and consequently
redesigning woulld he necessary in order to adapt
it ta screen-grid tules. M\lso, the increase of am-
plification wonld necessitate re-location of the com-
pouents, to prevent feed-lack effects. At any rate,
condensers (4 and C5 would not he needed; and
the new dry-cell type sereen-grid tubes ('32s) should

be used if the filanents are to remain series-
connected.
LONG-WAVE RECEIVER
¢(103) Mr. T. T, Curling, I't, Wayne, Ind.
(0.1) How may a simple onctube recciver he

maile, for picking up long-wave code station trans-
missions to ohtain code practice?

(A1) The schematic circuit of an easily-hnilt
set, the DeForest *Ultra-Andion,” is shown in
Fig. ©.103\.  \lthough a timing condenser C of

0003-mf. capacity may be used, it is recommendled
that this part have a capacity of alout .001-mf.;
which value may he obtaived hy ganging two 0005
mf, units. The larger capacity will make it easier
to tune in a greater number of stations with a
lesser number of cunils.  Any type of tube may e

used at V1. ITloneycomh coils may he purchased,
or home-made coils scramble.wound, with No. 30
enameled S.C.C. wire, on a form an inch wide

and about two inches in diameter, to the following
number of turns: (25, 80-330 meters: 35, 173-350)
50, 200.750 meters; 73, 330-1030; 100, 430-1460:
150, 660-2200: 200, 1300-4000; 230, 1350-4800;
300, 20530-6300; 300, 3.000-8,300; 601,  4.000.
12.000; 750. S5.000-15.000; 1.000, 6.200-19.000;
1.250, 7.000-21,000; 1,500, 8.200-25,000, meters.
The two smallest coils are listed merely for com-
pleteness; the ranges are roughly those covered with
a .001-mf, condenser. Some form of mounting
mnst he arranged so that the coils may be cone
veniently Interchanged,  The coils shoukl be rigidly
supported; so that the turns cannot move, even
slightly, when the coils are interchanged.

(.2 Tlow does an N.Co meter work? Why
does it indicate, steadily, on \.C.; when the needle
of an orlinary D.C. meter on this supply will
futter?

(N2 The D.C. meter when measuring D.C.
may he represented as shown at the right in Fig.
(3-103—DB; where a moving coil, carrying the cur-
rent to be measured, produces a field which reacts

(Coutinned on page 443)
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Short-Wave Stations of the World

Kilo-
$eters cycles
4.97-5.30  60,000-56,060—Am steur
vision.

Telephony and Tele-

5.83 51.400--W2XBC, New Brunswlek, N, J.

7.32 41,000—WBXI, l-.nst Plttsburgh, I"enha.

857 35.00—W2XCU, Ampere, N. J.

167 34,500—W2XBC, New Lrunswiek, N. J.

9,68  31,000—WEBXI, Plushurgh, Va.

9,96 30,105—- t.ullu Aranel,  Sardinig.  Telephone to
10.31 29,190— PK3|3. \nuralm,\u Java, Wed and Nat.,
11.55 25.960—658w. Lhelvmrurd England Experimental.
11.67 25.700—W2XBC, New Hrunswick, N. J.

12.48 u WO—WEAQ, San Mateo, Calll.

(Neveral cxperinrenial stations are authorized
10 operate on non-exclusive waves of g serles,

both above thls and down to 4 meters.)
13.04 23,000—W2XAW, Schenectady. N. Y.
192 21,540- WBXK, I'litsburkh. Fa.
1397 2L, An -W2XAL, New Yourk.
1901 21400—WLOD, Lawrence, N. J., transatlantlc phone.
14.06 21,320——0“!. Nuuen. Germany.
14.15  21,130—LSN. Monte Grande, Argentina.
—W2XAQ, New [trunswlek. N, |
i4 Argentina., sfter 10:30

50 20, uﬂO—LSN. Momte Grande.
m. Telephony with Kurope,
—FMB. Tamatarve, Madagasear,
—PMB, Lamlven®. Java.
—~FSR. 1%urls- \.llgnn phone,
20,50— WIXF, Chleago, 11 (WENR).
20,130—DGW, Nauen, Tests 10

3 pam

19,950—L8G. Monte Grande, Argentina. From ¥
a.m. Lo p.m. Telephony to Parls and
Nauen (Rerlln).

~—DIH, Naven. Germany.

7 19, 800—. ... Monte  Gramde,
0 19,850—WMI, Desl N, J.

—SPU. ltlo de Janelro, Birazil
19.8:30-—FTD, st. .Asslse. France.
19.41i0—F 2V, Tamatave, Madagascar.
19.100—FRO. FRE, St. Assise, Franve,
19,350—, .., Nancy, France. 4 to 5 p.m.

—VK2ZME, Sydney, Ausiralia.
19.000-~FTM, St. Assise, France
20— WNC, Desl. N. J.
V—PLE. landueng, Java.

from 2:40 wan. Toes.

(.vrm.m) am. -

A rgentlna,  ¥-10 a.m.

10 a.m. (e noon.

S.A0-6: 10 am. and
aml Frl.; X:l0-1v:40

a.n. Toes.  Alse telephony.
Salgon, Ludie-tChing,
1,10 18, 6"0—681. Lodmin. England.  Telephony with
AMontreal.
111 18A10—GBY, Rugby. England.
130 18, IOU—PCK ol\unl\\l}k llolland. Dally from 1
16.35 18. 350—-WND Treal Beach, N. J. Transatlantic
telephony.
1i.y8 18, :ilu-(ms Rtugby, England.  Telephony = with
New York. General Postoffice, Fandon.
—F2S8. Salgon, Indo-Chlma, 1 1o n.on,
Sundays.
1:41 18.210—FRO. FRE. Ste. Asslse, Franee.
loan 18.150—CGGA,  Drnmendidlle. Queber,  Canada
gelc;:hony to England. Cansdlan Marconi
18,130~ GBW, Rugby, England.
18.120—GBK. Rugby. England.

Calif.
Aladagascar.
Java (° Rad:u Malabar™*).

3to 9 am.

. Dollnas.
Wi—F2ZU, Tamatave,
Nandoeng,

W2XA0, New limmpswivk. N
'I'l——PCV Kootwlik, Holland.

1
i 17.550—WBX K. P"itisburgh, Pa.
1690 17,750— HSIPJ, Dangkok, Slam.  7-9:30 awm.. 1-3
\undnho
17.t0 . '.\Iiajeutle."
nir.**
17.34 17 .Hll—WZXK. 1 'llevlady. N. Y. Tues. Thurs.,
®gt. 12 10 5 p.m.  General Electrle ¢o.
WBXL, Traton, Oldo,
WEXN, Oakland. 1alif.
—WGAJ, Gukland. Calif,
—Ww7XA, Portlardd, Ore.
—W7XC, sealtle. Wash,
— W2XCU, Ampere, b
—WIXL, -Anuka, Minn.. and other «iverl-
ment] slations,
1752 13,010—w00, Neal. N. Y Transatlantic phone
W2XDO, thean Gate, N. L % T & T o
10 1 mm—nzu. shin phane.
19,47 16.a20—VLK, sSydney. Ausitalia, Phone to Enel
15,40 16.300-—-PCL, Koatwljk, Holland, Works  with
Handoeng from T a.m.  Netherland Ntate
’l‘el«nrlnhs
WwWLO. lawrence, N. J.
N T4 qu FHE saigon, lulu-China,
1% hi o 15,150--GBX, Rugby, England.
ig.sn 1 Bandaeng. Java, Afternoons.
[T | Freneli phone 1o G2GN.
4 pome eelaving WG N
19.56  15.310—W2XAD, Nclenertady. N. Y. iroadeasts
e 1 W—0XY. langhy., Denmark, Esperimeni.)
1913 1 ﬂﬂ—WZXE Jamaica, N. Y.
1mee 1 -~ W2XAL, New Yark, N. Y.
19.72 1 WGXK (KNKAY  Phisburgh, 1a Tues..
l‘hu. Kat., Sun, & a.m. o noon.
1983 15.1% .. Vatdean ity (Rome),
1990 15.000—CMEX), tentral Tulnuru. Cuba.
LSi. Monte (rande. Argentina.
2cen 110 VKGAG, Derih, Sustralia.
R I R WMI eal. N
xn Mesbn ity, 2000-3 pon
20.70 14, MU—WBXK. East V'lttshurgh, P'a,
—GBwW. Rughy. England.
WNC. Dyl N, L
20.80 14.120—VPO, Suva. Fifi Tslands.
30,00 14.310—G2NM, =onnlng-on-Thames, Englaml,  Sun-
dars 13 pm.

o0 97-21.24 15300 14.100-—Amateur Telephony.

oo 1128 SRt Mieoe, Rubat.  Mameeo,
21.50 13 . ‘Burharest, Roumanla, 2-5 pm. Wed.,
21.59 o Momlmsa, Fast Afriea.
2220 .Vienna, Austria.
22.38 18 400——WND Treal Deach, N. J. Transatlantle
telephony.
».50 13, ‘(‘ZIV. <. Majesile.”
GN, . *Olymple.”
23.00 1".043—055 “La Pumta. eru.  Time &lgnals 2 pan,

Iadle-Marae,”  Rabat, Moroceo, 8-9

n.m. Tueu.. Thurs., Sat.

- - -

! All Schedules Eastern Standard |
l Time: Add 5 Hours for Greenwich
I

Mean Time. |

1}
Kllo-
Melers cycles

93,45 12.830—W2X0, Nehenectady, N, Y. Antipodal

program 9 p.n. Mon. to 3 e Tues.;

noon tw 5 p.m. on 'fues,, Thurs. and Sat.

teneral Elecirle Co.
—W6XN, Ouakland, Calil,

“W2XCU, Ampere, N. J.
W2XDO0, Urean Gate. N, 3.
and olher experl-

—WIXL, Anoka. Mlihn.,

mental Telay broadcasters,

hrumondsflle, Canada.
, England.

—FTN, Hte. Asalse (ltarls) France,  Works

Buenus Alres, Indo-Chlna and Java. On

9 aan. lo 1 p.m.. and other hours.
—KIXR, Manila, P

—GBS, lugby, l-.m.lavul
- -Airplane.
U--GBS, Rugby, England. Transatlantle pbone

1o lteal, N, J.  (New Yurk).
-—F Qo E Asslse, Fra

24.89 12.045—NAA Time
Y -1V f.tu.

24.98 '.’.UUO—FIG. Ralgon, Indo-China. "Time Slgnals,
2-2:05 p.n.

—_ porin, 1rartugal.

2510 1L.945—KKQ, Bolinas, Calif.

25.24 11.830—WBXK (KDNK.N) Plttshurgh, Pa.  Tues.,
Thu., Sat., Sun., neon to 3 B.n., and Sat.
night  Aretle  programs, Televilsion Mot
and Frl. 2:30 pom., 40 lines, 1200 T.p.mu.

—WQXF Chlcago (WENI).
W2XAL, New York (WRNY).

11, slU—WZXE. Jamalica, New York (\\.\BC)
Hoa20— KIXR, Manlla, 1% 1L, 5-6 pom., 11 . -
12:15 on. 2-9 s, aml texcent .\Il)ll-lll.\)
.rllJ a.
~ LCalenlta, India.
25,40 11,810—I3R0. Prate Smeralde (tome), 1aly.
(NOTE: This list is compiled from many sources. ‘

all of which are not in agreement, and which show
greater or less discrepaneies; in view of the fact that
most schedules and many wavelengths are #till in an
l experimental stade; that daylight time introduces con-
fusion and that \uvelenulhs are caleulated dlﬁerently
in many schedules. 1n addition to this, one experi-
mental station may operate on any ef several wave-
lengths which are assigned to a droup of statiens in
common. We shall be glad to reeeive later and more
accurate information from broadeasters and other trans-
mitting organizations, and from listeners who have
authentic information as to ealls. exact wavelengths and
schedules. We cannot undertake to answer readers who
inauire as to the identity of unknown stations heard,
as that is a matter of guesswork: in addition to this.
the harmonics of many local long.wave stations can be

heard in a short-wave reeeiver.—EDITOR.)
21 1L -nw‘uonz \Ilmm Antila, Toes. 9-11 am:
Ve, 5-3 Tl 53-7 a1
2500 TLTIN- -(‘st. llulm-rnrll and. 7:30-8:30 a.m,

aml Z-7 pon exeept Satunlays amd Subday .
SUO—CIJRX, Winnineg, 1'anada
0—K10. Kahulw, Hawail.

530--CGA, Drummomiville, Canada.

AV-—GBK, Lnghy, England.

HD—~KIXR. AManl 11 11:15-12:15 p. m..
-4 a.m 5-

i Wi
-I‘\l:llllllll and A, T. &
oni s sanht.

a-8 aom.

Lo asablanea, N n.

28,90 1.630—PLR, Bumleeng. Jna  Warks with Hol
fand and Fronee weckdays ftom 7 fm.;
soiielimes afier 9330

2% 11 1L 510—WLO, lLawrence, N

28 S0 10,510 RDRL Leningrad. It (Ru-la)

VKZME, Suviiey. A EYD EIE R TN

o110 PCK., Kontwijk, 11 ol

10.90—GB X, Bughy, England.

1005 L8X,  Buenox  Alres.  Argentina Testing,
€10 nom. Teanseadio  Intenacional. San
M rln 320, I Adres,

10,310 1 1:30-3 non. daily; 9

T din— HSZP.I. wkok. siam. Sun., Tues. Fil.,

o
URITLY CMZLA Havana. Cuba.
.. Delgrade. Jugoslavin.  Monday 3-1 pom.
aal0 GBU, Rughy. and.
9900.—W2XU, Long l-land (ty, New York.
—....1"asen,  Taland.
RN I A q‘lll—LSN Ituenox Aires, phane to Euiepe.
LA wa—NRH, lenn t'oata Rlea. and 10-
1 pun Nuwanda Cespeles Aarin, Apare
tade 3
£t GBW. Rueby. England.
30.75 .Agen, Frawee.  Twes and Fri., 3 to
1:15 pw
WNC, Deal. X T
31.10 9640—7L0 Nalrobl, Kenya. Afilea. 1100 g.m,
to 2 poae Kelavs G3SW. Uhelmbud, Tres
(|uen(ly from 2 o 3 pm,
~—....Monte (}rnnde. Argentina. works Nauen
irregnlarly after 10::30 p.m.
123 Wi—LGN, Iiergen. Nor
N Y.L PCY, ]|||\.-r\||m (K| ¢ Hollam!  Wel,
.'»-9 p.m: Pl 7-8, 1112 non; Frio 5-9
1-1 am.  sat. J-7 am, N V.
l‘lllllm Rantin,
—WKIXR, Manila. T. T,
3125 O.5A0—W3XAU, Interey, Pa.. relays WCAU dally.

—VPD, Suva, Fiil Islands.

Alcters
3135
#1.38

31.4%

31,56

HEN
ad.ov

84.68

40 on
44,20

An.5n
41.00

4.1
41.50

41.70

47.35

A% 0o
48.30

| B

4851

4~ ]/3

Kilo-
cycles
Speingficdd. Mas-. (WRZ),
s\\u-unll.nhul. Germany, 10 to
a. :30 aun, lo 2:30 pon., and 3 to
7:30 ;30 p.m. Relays Beriln.
NAA, Arlington, Va.
-KI1XR, Manila, . L |
ZL2XX%, Welllngion, New Zealami.

49,530--W2XAF, Schenectady, New York. Mon.,
Tues., Thurs. and Rat. nights, relays WGY

5:30-11 wm, daily,  General Electric 0.
-wsxA, Dienver, Coloradn, Relgys KON,
.Helsingfors. Finland.
!)..'.mb» DITRL Copenhagen,  Denmark. Anaingd
—VK3ME. AMelbonrne, Austratla,
9,400—0XY, Lynghy, Denmark. 1 pom.
‘J fin— . ... Rudio Club of Buepos Alres, Argenlina,
Y, 30— ....l'ustn, Poland.  Tues. F:i-4:40 pony
Thu., 1:30-8% 1.nn
9,37 5—EHOGC, llerne, Switzerland.  3-3:30 p.m.
—027MK, Copenhagen, Denmark. Trregular
after 7 D.m,
—3UZ, Melbourne. Australia.
9,350-—CM2M K, Havana, tuba,
93.30 —CGA, Drummondville, Canada.
9.250—GBK, Bodmin, England
9.230—FL, Paris. France (Eiffel Tower) Time

aml 4105
L, Sydney, Australia.
9. ‘mb—GBS. Rughby, l-,nulnnd Transstlantic phone.
9.110—8US. talro. K
9.410—GBS, Rughy, nllan
-NPO, Cavite (\hmlll) Phulllppine Islands.
Thoe slgnals 9:55-10 p.m.

sgnals 4: P

XEM—VK2UZ. Sydney, alia.
8,590 w'z()éAc | New York.
H L
8,650—W2XCU, Anmpere, N. J.;—W8XL, Chicago.
—W3IXE, UHalkbnore, Ml 12:15-1:15 p.m.,
11511200t
—W2XAV, la I=land ©hy, N. Y.
—WS8XAG, Dayton, Ohlo.
—WGEXN, Oaklanl.
—W4XG, Miaml, Fla.
—Aml olher vxnurhnemal statlons.
8, :m—woo Deal. N. J
an
3-5:30 a.ni.

“OD mnlc‘
Majestic,
hip mmnm
“Leviathan.*

SJJU—-SKAA Lenlngrml. Russla. 2-6 s&.m., Mon.,
Tues.. Thurs.. Fri.

8,160--. ... Monbasga. Fast .Afrlea,

8.100—EATH, Vienna. Austria. Mon. and Thurs.

330 1 Top.
—i1AA, ‘Tukyo, ur. Tests 5-8 &,
—HS4PS. Hangkok, Klam.,  Sunday s-10 a.n.

8,030—NAA, Arlington. Va. Time slgnals &:33-9
. B:55-10 pom.
v—Airplanes.
VKZME. Sudney,
.!l.)ll—DOA. Totherliz, Germany.
Reichpoazentmlunt.  Berlin.
T.R90—VPD, Sma. FUL Islands.
CH—PDV, Kootwitk, Hullamd,
TAT—FTF. ste. Al Franee

Au.tralia.

1 to 3 pm

after 9 a.a.

—PCK, Kootwijk, Huolland. 9 am. t0 7 pom.
I—FTL, ste. .Assize.
e Richanba, Errador,
[ A tre
— HKF, Bogeta, volombia, 5-7 o, 1 pane
1 .
O Ralio-Tearafoe'™ France,
,  Lyong, Feanve.  Daily except Sun.,
130 0 130 a0
. rerswalde,  Gennany, Mo, Tho, 1-
2
Inrk Franee (“Ra(llo Vitus®) Tests.
1" =08, 15 am.

ftz, G l'muu)‘
Zurhih, Switcerliml 1at
Nundiss ar v

and Swd

a2 e
West  Astralla,

T I90—VKEAG. Perth, letwecn
S oamd 0o,
EARS8, 1anmy  Ldandy (Spealny, Te-ting
S onom

7.120—0Z7RL, Copenhagen, Denmark. Irregular.
Around T han.

Tamn— 2 Liakov Ielands  narth of  Siechuo.

- EARI25. Madrid. Spa LLE T
N NW—FSKR

{ron<tantin,
M Tues.
to 8 poan.
al. Fritay, 4-5
Sun.. neon to 2:30 p.m.
Meroeen. Sun., Tue-,

and sat.

asahifanea,

Wedl,

—Da Greonany.  Sumdave 16
awm s Fridays, nown-2  pan
“IIII‘N‘-I\\ -I W an,

D, Peal, N, I
negetowi. Brltlsh Gulana,  Wed
.oih oo 10015,
rlin. Germany.
<8, “'Leviathan.*’’
vLJ
Fla,
. No L=—WIXL. ook
\Ilnn and nlheru
6,380 _CTSAG. Fanchal, Madeira Fsland.  Fat.
T P,
—HCIBR. nlte. Fruador, £-11 pm.
6,200 WIDOXZ., Airplane Television.
'VE!IAP. Brirummomndidlle. Canada.
Qa Maroeen,

T Rabat. Aloroeen
hia. 9-45-11:

pi
HKC. I .ng. Iy
HRB. Treguelga

Mon., Wed, Frel,, Sat
broEon. Sat. 17:040- 12 r. |||
N0~ WEXAL, Chicago, 1L (WMAC) and Air-
olanes.
VESCL, Winnipeg. Canala.
ni KIXR, Manlla, 11 3-4:30, 5-9 wr 1D
4w 23 am. Sundays.
- 'WBXK, l-.nxt Plitshtirgh, Pa. Tu., Thua,

to midnlght.
1do)

sat.. Sun., 5 b,
(Cantinmed on page
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WHY NOT GRASP SUCCESS?

Study radio in your
spare time at home

Fz' ] RE you satisfied with the position you now hold? Do you feel

that you’re worth more money? Are you pleased with your-
self, your work, your associates. .. and your future? What does
next year hold for you...and the year after that?

Are you content to merely plod along through the best years of

R C A Insti- your life. .. or do you want to get into far pleasanter work. ..
tute students meet more interesting people. . .and hold a well paid position?
get first-hand

The ambitious man ties his future to an industry that’s develop-
ing rapidly. .. that’s going up and vp! Your life lies before you
... will it be a losing game or a profitable adventure?. .. Will
you GROW with a GROWING BUSINESS or will you waste
your life and opportunities in an industry that is already fight-
ing a losing battle?

knowledge
and training
«..and get
it complete.

If you are looking for a REAL opportunity . . . if you want to
make the most of yourlife. .. to grasp the success that should
be yours, then we say to you, *‘Study Radio.”’

Everyone knows that Radio is the fastest growing industry in
the world today . . . countless opportunities are waiting for men
who have the training and ability to grasp them. Where have
you heard of any business that has developed as fast as this?
Radio needs trained men and needs them NOW! Think of the
future Radio gffers you!

You can easily obtain the training you need under the direction
of RCA Institutes, a division of Radio Corporation of America,
which thoroughly trains men in every branch of radio and also
assists them in obtaining employment. You learn radio by actual
experience on the very latest types of radio equipment. You
study under the direction of nationally known experts. You can
learn all about radio servicing and selling, ship operating, shore
station operating, radio telephony and telegraphy, and airplane
radio equipment . . . also instruction in sound motion picture
installation, maintenance and repair!

Study at Home in Your Spare Time

The RCA Institutes complete Home Laboratory Training
Course gives you all you need to know about radio. The lessons
are of absorbing interest. . . easy tolearn. You rapidly progress,
step by step...and youreceive absolutely free the complete RCA
Institutes I.aboratory Equipment, a modern outlay of apparatus
furnished to every student...enabling you to easily solve radio
problems. This is the way for you to acquire, in your spare time,
the commercial knowledge and ability that command good pay.

Home Training Course
By America’s oldest and foremost

RCA INSTITUTES, Inc, [ |
] Radio training organization

Dept. NP-|
5 Varick St., New York, N. Y.
This home training course and free laboratory equipment are
| backed by more than 20 years’ experience. A signed agreement
Matil this by RCA Institutes assures you of absolute satisfaction . . .
e o u p 6o n furthermore, if after taking this course you are not satisfied
a NOW . . . inevery way, your money will promptly be returned to you

Gentlemen: Please send me your big
FREE 40-page book which tells about
the many obportunities in Radio and [5=
about your famous laboratory method
of radic instruction at home.

Name g starton the Read this free book

Address B roadtosuc- Everything you want toknow about Radio.. . Describes in detail
the home training that has placed thousands of men in good

- paying positions. Forty fascinating pages of pictures and text
© Oceupation N 70 0.1y alabout radio.

. ecoss inradio
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READ HOW YOU CAN DO IT

Study radio in the finest
equipped sehools in Amerieca

1n order to make it easy for you to study radio, RC A Institutes
has opened six completely equipped schools throughout the
country . . . at New York, Chicago, Boston, Baltimore,
Philadelphia and Newark, N. J. Each of these six schools has
the very last word in radio equipment. They all offer exactly
the same training in day or evening classes . . . you study
under the personal direction of RCA experts. In this way you
learn at the very heart of radio itself, because you study under
the direction of RCA . . . the great corporation that sets the
standards for the entire radio industry. The very progress of
radio is measured by the achievements of the famous engineers
in the great research laboratories of the Radio Corporation
of America.

Ounly training course

sponsored by Radio Corporation of America

Graduates of these schools are thoroughly posted in all the
very latest develop-
ments, the newest in-
ventions and greatest
discoveries in radio,
because they study in
the finest equipped
schools in America.

BOARD OF MANAGERS OF
RCA INSTITUTES, Inc.

The names of 1these men are known through.
oul the warld au the greatest names iu radio.
Theirexperience will guideyouinyourirainiog
. . .
Chairman of the Board
GENER AL JAMES .. HARBORD
Chairman of the Board
Radio Corporntion of Americn
* [ ] L
President
RUDOLPH L. DUNCAN
. ] .
Yice:President
F. R. BRISTOW
. . .

WILLIAM BROWN
Vice.Prerident and General Counrel
Radio Corporation of Amcriea
L] . L]

W. A. WINTEBBOTTOM
Vice:President
RCA Communications, Ine.

L L L 3
CHARLES J. PANMILL
Vice-President
Radiomarine Corporation of America
[] L L]

GEORGE S. DE SOUSA
Treasurer, Radio Corporation of America
[ ] L] L)

E. A. NICHOLAS
President, E. A. NICHOLAS, Ine.

° . .

A. E. REOCH
Viee:President, RCA Photophone, Toe.
L [ .

CHARLES HORN
Gencral Engincer

Natioval Brosdcasting Company

560 Broad Sireet, Newark, N. J.
1215 N. Charles Strect, Baltimore

RCA [ostitutes, Tnce., operates resident echools, give
ing day and evening classroom instruction in the
following cities. Mail the coupon to or call at the
inetitute most convenicnt to you.

222 North Bank Drive, Chicago
75 Varick Street, New York
899 Boylston Street, Boston

1211 Chestput Strect, Philadelpbia 5

You get commenr-
cial training that
prepares you for
success in radio.

. that's the kind
. the practical, thorough knowledge
that you need for success in radio.

That’s whav RC A Institutes does for you . .
of training vou want . .

l)ppurmni!ivs Jor Trained Men

Graduates frequently obtain positions shortly after graduation.
Every graduate receives the thorough training that gives him
the knowledge and the confidence to hold a good paying position.

Come in today . . . See for yourself!

Step into the nearest school and then you
will know why it is that thousands of men
have acquired the training that has enabled
them to occupy well paid positions in radio.
Meet the instructors, talk to the students,
examine the equipment . . . convince your-
self . . . See what radio can offer you, and
what RCA Institutes can DO for you. We
will be glad to meet you . . . glad to explain
everything . . . to show you everything . ..
without the slightest obligation on your part!
Come in today and get a copy of our free
book, or send for it by mail. See what our
course has done for others and what it can
do for you!

Send this coupon to the school most conveniewnt for you to attend.

RCA INSTITUTES, INc.

A division of Radio Corporation of America

RCA INSTITUTES, Inc.
Dept. NI*-1

Please send me catalog deseribing
vour resident school (classroom)
instruction.

Name

Address -
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GALVADOR

“'AUDA’
cuBa . .

wiy  The Best Short Wave Reception Unit

i

coLoMayy |

e ® wper-as;

VENEZUE,,

i'::\':‘ (A.C. OR D. C. SHORT WAVE KIT—14 TO 500 METERS)
k)

UraGSP . It is not only home set builders who are buying the thousands of Super-Wasps Pilot
wth is shipping every week. The fellows who relay messages all over the world for the
S sheer joy of it —the Licensed Radio Amateurs — are also adopting Super-Wasp as

('.\\M’c"L their official outfit for rcceiving broadcasts, talk and code.

ENGLAND

(ARND These experts, who developed short waves before any manufacturer knew anything

Y enance about them, know why Super-Wasp is superior. They are convinced that the feature

gerctM Pilot pioneered of putting a Screen Grid, TRF stage ahead of the detector gets more

CERMay, stations than their own old straight regenerative sets. They know too that in a few

AUNCARY hours they can produce a neater receiver for their operator’s table with the inexpen-

sﬂ\ﬂ"i:"fo sive Super-Wasp Kit than if they bought expensive separate parts and experimented

QO\r:um.-. till they worked right.

cmnA:'rAn You can tell a leader by how many followers he has. Pilot Super-Wasp’s success is

W proved by its many imitators. Remember, Pilot Super-Wasp covers from 14 to 500

Po:;“c“ meters, giving you practically all the regular broadcasting channels as well as short

vat'c.h‘m waves. And don’t overlook the fact that Pilot products are known personally 1o more

RUMANIA users throughout the world than any others and that every single Pilot product is

TURKEY made in the largest fuctory in the world owned and operated by a radio manufacturer.

W BATTERY SETS . _____ kST S e

o IN KIT FORM o] ach =
INDJA s e ¥ 50

CEYLOWN 52950 3 3 4 @

IYS Lo “e PY KitK-115: The A.C.Super-

7 Worp iU et ocs (B

Y - BN 1-1108 . Tl bul.lery- :)pneziull‘;' designed for l.h;

Stam A operated Super-Wasp, i ; b ~ Super-Wasp. Power Puck
c.!‘\)ﬂ Batteries and Tubes exira. E i — ai s and Tubes extra.

JAPAN

NEYY £ 0T RADIO & TUBE CORP. SR CTICRIEER LS ERICE, AOATS:

Chicago Ofice San Francisco Ofice
ec""ﬂ OFFICES IN _PRINCIPAL COUNTRIES 3 234 S.‘\IVeIIs Slt:eet 1278 Mission Street

OF THE WORLD ¢ X New York Office—525 Broadway

mor0CCo

SUPER-WASP

FOR LONG AND SHORT
WAVE RADIO RECEPTION
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New Radio Devices for Shop and Home ' “*

(Continued from page 4+04)

used for determining the polarity of even
very small voltages.

IFor continnity tests, three pin jacks are
provided at the lower right of the panet;
one pair for high, and one for low resist-
ances.  ‘The battery is protected beneath
a metal plate.

One of the most interesting and important
pirts of the “Model 907 is the universal
analvzer plug, which s approximately the
size of a 99 tubey making it very con-
venient for tests on “midget” or “mantel-
picee’™ receivers, where very compact tube
arrangements ave concountered, By an in-
genious snap-catel avvangement, the adap-
ters used in analyzing become virtually a
part of the plng itself, and will not pull
loose on removal from a tight socket.  All
conneetions are brought into the set analyzer
throngh the same seven-wire cable.

A NEW ARTIFICIAL CRYSTAL
By Dr. F. Noack (Berlin)

DETECTOR of unusual sensitivity, as
A crystals po, has heen found by a Ger-
nan scientist, Dr, Brich Habann, in cuprous
iodide (u salt of eopper—Cul in chemical
parlinee) which is pressed into a metal cup
to formm a solid substanee.  For a “eat-
whisker,” a metal needle is foreed into con-
tact with the iodide: and alumimuan, zine or
Iead has heen found better for this purpose
than, say, copper. ‘The explanation is that
a pure cleetrie cnureent is composed ouly of
clectrons; but, where the materials of a
substanee are able to move, clectrolytically,
there are also positive jons in motion. ' When,
therefore, a copper wire was placed in con-
tact with the indide, the detecting action was
very sensitive; however, this fell off, and
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Fig. 1
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Supreme ““Model 907 cireuit,
60,000; E, 210,000: F,
K, 7403
In addition to weasuring sereen-grid enr-

rent and pentode cureent, the *Maodel 907
tests helium (non-filament)  rectifier tulwes,
and measnres not only resistances and ea-
pacitics, hut the reactances of cloke coils
from 2 to 100 henries. It may be nsed as
an ontput meter on any type of radie re-
ceiver, being adaptable for ouiput impe-
dances ranging from 1000 to 35,000 olhms.

“Madel 90" weighs only six pounds and is
only 414 i x 91, ine x 11/ in. in size, It
is enelosed in a beautifully finished carry-
ing ease, available cither in peean or natural
walnut finish, or covered with high-grade
leather-grained matevicl,  Slip hinges are
provided for easy removad of the cover,

A testimony to the simiplicity, flexibility
and cfficicney  of this instrmment for the
Service Man is found in the fact that it
has heen adopted by the R.C.A. Institutes
for the use of its students who are taking
courses in radio servicing.

Ohmic valwes: Cmudtiplicrs) /1, 1060; B, 6000; C, 21,000; D,
600.000: A, 1500 N, 405 (shwmtsy G, 1115 ff, 2593 1, 74 J, 239;

2229,

)y S35

it was evident that ions were accunmlating
belween the metallic copper and the jodide,
This effect did not resnlt with lead, alu-
minmn and zine; but it did with molybde-
num, tungsten and platinmn, The differ-
ence is due, undonbtedly, to the atomic con-
stitution of these wetals as it affeets their
cleetric nature.  (Reported in Zeitschrift
fur technische Physik.)

A CHECKER FOR ALL TUBES
N()T only the hetter known  standard

makes of tnbes, bt the newest models,
are provided for in the shop testing instru-
went shown in the illustration: the *=Model
D" Van IHorne-Flewelling tube checker. 1t
lins heen designed to take care of pentodes,
as well as the single-sereen-grid types, and
the '80 double-plate or the 866" mereury
reetifiers and it las heater leads far Kellogg
and other special tubes, The instrument
is attached by serews to counter or wall,

l
': AUDIOst

1 RADIO TUBES

What are
1931
Tubes?

T'S casy to identify 1931 tubes among
| I the general run of tubes. Meters and
performance rather than labels and
claims soon separate the sheep from the
goats. And if you would save time and
trouble, you can safely follow these 1931
tube specifications:
Positive Characteristics —*doubling diam-
eter of support wires, better bracing,
tighteued tolerances.
Improved Tone Quality—greater rigidity
for minimum microphonic etfects and sup-
pression of distortion due to uudesirable
regeneration,
Quick Background — deForest research
into causes of hum and crackle resulted in
reducing noise level to one-fifticth former
standard, Also lower gas content due to
special deForest exhaust units,
Long Service Life — improved filaments,
cathode insulators and emitters insure full
thousand hours of peak efficiency, with
two to three thousand hours of tapering
eficiency.
Greater Volume — increased mutual con-
ductance in power tubes, vet fully inter-
changeable with usual tubes,
Quick Heating—averagiug 10 seconds, yet
without sacrificing life, reliability, quict
operation, hecause of patented deForest
notched cathode insulator,
Higher R.F. Amplification—60 instead of
30 per stage with screen-grid tubes, to-
| gether with maximum stability.

The foregoing 1931 radio tuhe features are nut to be
found in tubes produced six mmonths ago, much less
those a vear or two old, taken from large inven-
tories.  But delForest research and engineering.
rapidly  translated into everyday terms by a pro.
duetion geared to demand, hrings these features to
solt in your service work, in ihe form of fresh

dﬂ AUDIONS

RADIO TUBES

DE FOREST RADIO CO.
Passaic, New Jersey

‘V ‘V YAV
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Fig. C
Pan-llorne-Fleweelling
shep ase.
as found most convenient, and aperided by
standard G0-exele current, 110 or 113 volts.
Readings, for the diffierent tube types,
are taken first without and then with the
“Grid Test” button depressed; the stand-
ard differences in plate enrrent  readings
which may be expected (as engraved on
the panel for referenee) are:

The tibe  checker  for

Dif, Dif. Dif.

Tuhe M Tobe M. Tube  Ma,
09 1.0 1’2 3.0 N1l 7.0
w2 [-2.1 10 3.0 12 8.0
20 20 Wardon 4. G Ky
45 2.0 ‘O1A 5.0 T80
71 2.5 NITRY 3.0 50070

RADIO-CRAFT

A noral tube, say the manefacturers,

may  he allowed I5¢;,

variation from the

standard reading; any tube exceeding this
toleranee should e considered inferior, The
sockets, reading from left to right, are for
26 and Ll-volt tubes; 3-volt hattery and

the UX-"15 A.C. tubes;

5 to TS-volt UX
tubes;  and  25-volt
(heater-cathode)  UY

tubes, respectivelys
the connections will be
seen in the diagram,

Un the 71 and the
45, as well as the rece-
tifiers,  readings  are
taken  without press-
ing the shunt huiton
used  for the others.
The °80 {ubes  are
ated at 11 and 15

ma; the sccond plate
is tested by pressing
the sereen - grid - test
huttan,

Fig. 3

The  fundemental  cirenit
of the tube checker: o
ternal  conncctions  also
permit  readings  of  0-20
milliamperes,  0-20  and
0-400 volts on the meter
seale. In casc of a short
circuit  betiveen  tube ol
ments, the fact 1o and
cated  without damage to
the checker.

The front panel is of
the case, and the con
plated,

The checker, designed

January, 1931

bakelite, as well as
tacts are cadimiume

by E. T. Flewelling,

is made by the Van Horne Tube Co,, of

Franklin, Olvio.

75¢
OHMS
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A

-5( rees Gria‘

Sh U’lt Gfld

OW would you like to be posted

H

radio industry for an entire year?
handling

Qur business is the nerve center of the

FREE

Redie Co
P dve
San Amonis

able data we send you.

How would you like to receive mail from the
and publishers in the radio industry?
compiled, containing all the important facts in
logs, folders, circulars, price lists, bulletins,

some particnlar item yon may

This Handy Practical Portfolio

Every subscriber to our service receives a 10 by 12-inch accordion
portfolic made of a durable material, in which to save the valu-

on the new

be interested in?

will realize that t

for our

NATIONAL RAD!O TRADEK

303 Fourth Avenue, New Yor
Gentlemen:

Enclosed please flml §$1.n0
“Radio”’ TInformatlun Sen lee.
your stenci]l llst o recelse
samples, ele.
NAME
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service.

What's NEW in RADIO?

things and new developments in radio, just as soon as they come out?
country’s leading radio manufacturers, wholesale radio mail order houses
How would you like to have access to the most complete radio data files ever
every phase of radio progress? How would you like to receive regularly, cata-
samples galore, etc., keeping you in close touch with the happenings in the
This is only part of our complete service to you.

Wauld you tike to locate a manufacturer of a certain product? Would you like to know the name of a |
Let us solve these questions for you.

No live radio dealer, fan, amateur, experimenter or professional can atford to be without our comprehensive service.

radio industry, reaching out everywhere, collecting data from every available source,
maintaining the most complete service
of its kind in the world.

You
speidd for postage alone does not cover
the charge
subscription fee barely pavs the neces-
sary expenses entailed in mailing.

A subscription to our service will actu-
ally save you many times the small
cost of $1.00.
1f there is any additional information you may require before
subscribing, write for further details.

Just Pin Dollar Bill to this form, fill in and Mail

he amount we
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at once!
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Time Element in Servicing

PContinued from page 392)

start.  Of course, if the trouble is caused
by bad tube, which can be detected by
simple replacement, renioval of the ehassis
is not neeessary; but, if the trouble is such
that “pulling”™ the chassis will be neeessary,
it might just as well be “pulled” at the
start.  In this respect, we Dbelieve it more
advantageous to renove a chassis than to
fumhle with set analvzer plugs when the
sockets are located in the innermost depths
of the console cabinet.

Of what value is it to make a complete
test of receiver veltages by means of a
set analyzer or other device with the chassis
in place, and a subsequent test after the
chassis has been removedr  In view of the
possible troubles which might exist—yet not
hecome evident during a test of receiver
voltages—we feel prone to suggest sneh a
removal of the chassis, if the tronble is|
other than tubes.  In connectinon with this
procedure, which is a ehange from the nsnal
routine, the modern set  analyzer should
conlain a systenn wherehy one can test the!
tubes without contact with the receiver. If
it does not, a simple arrangenent oper-|
ating from the power mains should he an
additional part of the test equipment.

This subject of the chassis is an interest-
ing point, and we would appreciate com-
ments from readers. Bear in mind  the
supplementary  tube-testing egnipment  pre-
viously cited.

Service Men’s Notebooks

{(Continved from page 393)

constant, the readings may he wmade with|

the same acenracy as at the lower fre-
quency.  Sinee very low potentinls are en-
countered. the condensers need not be of

high rating.

The potentiometer R is set at its center |
point, which is the zero potential of the
filament cirenit. The lLunp, as will be seen, |
serves nmierely to cut down the snpply of
hanse current to the amonnt drawn by the
tnbes and it serves also as a ballast to keep
the enrrent flow smooth. A "124 type was
selected for the tube, becanse of its etlicieney
at low filament voltages: it has a practically
linear eurve at this temperature, and, with
its high thermal lag, it is best for this pur-
pose. Seleet agood tube for the weter,

The meter should be of a good make: the
main considerations are a lomg seale, easily
reqacd, and reliability.  The instrmnent used
by the writer is calibrated in microamperes

Aifty ¢livisions of 20 cach, This nmakes it

casier to read and tends to  encourage
greater aceuraey, It is not advisable to

ninke a new scale at home; if you must
have one, let an experienced draftsnan inake
it. It is not indispensable, hut convenient,

The meter is calibrated hy putting known
ACO voltages on the gride During and
after ealibration, no part may he changed;
this applies to the grid leak (2 or 3 neg-
ohms) aeross the input.

With this instrwment, radio sets may be !
neutralized, and  tuned ecirenits  synehron-
izedd in the manner explained in all service
manuals and data sheets: sensitivity at

different frequencies may be nicasnred, ete. 3
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~ v “Write for these

LAW QFFICES
OFFOSITE

U-S-PATENT
OFFICE

Protect Your Ideas

Fi 2 B

Al the left is a slew of
my deafting  and specis-
ticalion  offices  where 8
large staft of experiencedl
experts ls in my conslant
ainploy, M1 alrawings aud
sprecifications are pre-
pared in my oftices.

Take the First Step Today

if you have a useful,
ment on an old one,
Patent Attorney AT ONCE.
are filed in the U. S. Patent Oflice.

another).

filed. Delays of even a few days in filing :
Cet in touch with me at

loss of a patent. So lose no time.

the coupon below,

Prompt, Careful, Efficient Service

This large, experisnesd organization devotes its entire time and attention
Ouir offices are direclly across the street

to patent and trademark coses,
from the U 8 Patent Otliee.
technicalities of putent Taw,  We know the rules
aml requirements of the Patent Otfice,  We ean
proceer] in the quickest, safest and hest ways in
prejuring an application for a pifent covering your
idea,  or soecess has heen bailt on the strength
of enreful, cofficient, satisfuctory serviee to in-
and  trademark owners loeated in every
in the Union.

Strict Secrecy Preserved
Write Me in Confidence

ANl commnmicatians, sketehes, drawings
el in strictest eonfidence in strong, s . fire-
prouf files, which ave acceasible only 1o authorized
members of my stafl. Feel free to write me fally
and frankly. It is probahle that T ean help you,
Hichest references,  But FIRST—elip the eoupon
atd et my free book. Do THAT right now.

No Charge for Information
on How to Proceed

The beoklet shown here contains valuable informatlon re-
lating to patent procedire that ever rtitar slould hase.
Al with it 1wl wlsy send yor my “"Reconl of Imsens
thon™ form, on whieh you carnr <Keleh yonr ddea amd
eshubilishy Ity date before a wi i, Mieh evidence nray
later prove vamable to you. Simply nabl the coupnn and
1 will send yor the houklet and the "Rercord of tnvention'
form. together with detaflecd Informatlon an how to pro-
ceed aml the costs Invalved. D this NOW,  No need to
lase a minnte’s time, The conpon will hring yon cum-
plele fnformatlon enttrely withont charge or olligation,

Clarence A. O'Brien
Registered Patent Attorney
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 exefusively to Patents, Trade-
marks, and Copyrights

We umlerstand the

practieal, novel idea for any new 1
you should communicate with a competent Registered
Kvery yvear thousands of applications for patents
Frequently two or more applica.tions are
made for the same or substantially the same idea (even .though the inventors
mav live in different sections of the country and be entirely unknown .to ane
) In such a case, the burden of proof rests upon the last application

article or for an improve-

the application sometimes mean the
once by mailing

RILORD OF IRVENTION

CLARENCE A. O'BRIEN
Registered Patent Attorney

3509 Security Savings and Comm’l Bank Bldp.,
Washingtan, D. C.

[y, Jp—

Suite K-5 Woolworth Bldg.,

Dept,
York City

New

“Tiow to (Ohtain
a Patent,” and your Record of Inseatfon®™ fora
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(Important: Print or Write name clearly
and address office nearest you)

1
1
|
|
1
1
l Tlease gend me anur free bank,
|
|
|
|
|
|
»




428

RADIO-CRAFT

(]
A=n=-n=0-u=-n=-¢=i-n-g
S.Gernsback’s Radio Enceyeclopedia

Second Edition Completely Revised

Radio Encyelopedia—39.000 copies—is completely sold ont.

A new edition is nuw in preparaion.

It will b

The first

< HE first edition of my
I printing of this famous First Encyclopedia of Radio ever published has bheen totally consumed.

This new edition will represent not only

first, but mmuch valuable new
size of the former,

A vast amount of new material has heen collecte
all

forthcoming edition. This new data covers
Some of the new subjects are:

Short wave scts, circuits, coils, ete,

3 momentous
radio construction and technique which have developed since the first edition

e issued in January, 1931, . .
a complele revision of all the material in the
information has been added, making the new volume about twice the

d and arranged. and is incorpurated in the
1mnovations (\llll mprovements 1in
came off the press.

Recelving sets, all types; battery, A.C,, D.C.: niodern superheterodynes; home recording cquipment,
Power supply systems; all types, including *B" climinators and systems used in all types of A,C.

and D.C. electric sets,

Television.
circnits,

The latest development with complete deseriptions of all types of apparatus and

Sound Pictures and Public Address systems. Complete circuits and descriptions.

Transmitting systems.
Testing Apparatus and Instruments,

Both short wave znd Dbroadcast.
Invaluable to the radio dealer and serviceman,

Trouble Shooting in modern radio sets, thoroughly covered by text and pictures,

And last hut not

least there has heen added a section of {mportant tables, indispensable to the

radio constructor, serviceman, professional, designer, and amateur; among these tables will be found:

Sidney Gernsback,
98 Park Place,
New York City.

I enclore herewhh £2 982 for which you are 1o cend
e metpald  the  comphkaely  revieed  an enlaged
seemud edldon of:

S. Gernsback's Radio Eneyclopedia
pereonally  antegraphed  byvoosens, and with o m
stimped dn pebl on e cover as per e spedial He-
publicatjon oter,

I wnderstumd that thls book will Le publighed  in
Janwary, 1921 wd that this auelat offer will o
Jonger be uvalluble once the book §« Issued,

D L, Oo80000
(To hie Gold Stamped=—1rint exactly to wiold wis1ikes

Adddres

Bule e

—e e e e e e e e

Complete vacuum  tube charac-
teristics.

Tables of voltages at different
sochets in modern sers,
Resistors, and values employed
in voltage dividers and how

they are caleulated.

Coil and condenser data, shuw-
ing the size of coils reyguired
with different condensers for
a given wave length band.

Voltage regulators—for tluctuat-
ing line voltages.

Wavelength and frequency con-
version tables.

Puwer concumption of standard
radio scts,

Sound  absorption of different
materials,

Condenser replacement fable,

Wire tables,

Radiv  set table, listing all
known receivers by makes,

style numbers, types of sets,
tubes used.

Etc., cte.
T The new Radio Encyelopedia
will be o book of the same size

cdition— by 12
heavy  dur-
nutnhber  of

as  the  nret
inches—printed  on
able  paper. The
pages is doubled. The binding
will be in semi-flexible  red
morocco  heratal, gold stan peal,
with  marbled  fiyv-leaves, and
the text will be printed in large
cusily readable type.

SPECIAL OFFER

The price of the sccond edition
of B Gernshack's Radio Encyclos
et will he $398 upon publica.

a

tion; but as an inducement to those

who wish 1o order the hook now,

a special  pre-publication price of
it heing oftered.

This special offer will positively
be withdrawn as soon as the book
is issued in January 1931,

The new book will he one of the higgest
values ever offered. Thousands of the pur-
chasers of the first edition declared that they
conld net see how such a voluminous, elaho-
rately printed book could e prodiced  and
sold 4t »o low a price. The second edition will
represent three times as much value., Motey
refunded without question if you are not
satisfied!

EVERY SUBSCRIBER TO THIS PRE-
PUBLICATION OFFER WILL HAVE HIS
NAME STAMPED IN GOLD ON THE
COVER OF HIS BOOK, AND HIS COPY
WILL ALSQ BE PERSONALLY AUTO-
GRAPHED BY THE AUTHOR.

Use the coupon at left. Mail it now—not
anly to save money, but alwo to make sure
that you get vour hook from the first printing,
wlich <eill be limited.

|
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Oprerating Notes

(Continued from puage HS'I-)
he the red carbon resistor in the first R,
stages shorting this out of cirenit will often
inerease the volume of reeeption hat, at
the same time, decrease the seleetivity of
the veceiver.  H this resistor is open, re-
placement is the surest and safest method.

In the *32 DC" model, shorting the red
resistor in the third ILF. stage may pro-
duee o marked incrense of seleetivity,  Also,
connecting a 03-mf. condenser from one
side of the line to one of the ILF, line
chokes  will  greatly improve elarity  and
vohnne.

Be careful of the metal-braid shiclding
which encases the aerial and grid leads of
the first ILF. stages; a short to the shicld
here will cut off reception.

Phileo

Some time ago, fading in a Philco “65"
was hrought to the attention of the writer;
the symptoms were alternate normal recep-
tion and fading, as often as Cvery  two
minutes.  Countless tnhes were tried in the
sety veceiver amd pack  were  thoronghly
checked for continnity and  voltages, and.
after mueh work, it was found that the
fading was accompanied by a lessened de-
tector plate voltage, while othier readings
showed o marked decrease. The first ALF.
transfuriner was  heing  carefully  wateled
when it was noted that pressure, put acei-
dentally on the detector hy-pass condenser,
caused a shnilar deerease in voltage and
the resultant  fading.  This  condenser, a
Dubilier 001-maf., is one of the type riv-
cted together, and vihration had cansed it
to loosen.  ‘The remedy was replacement ;
and this aceidental discovery led to clear-
ing up several similar complaints,

En the Phileo 87" neutrodyne, there are
nsed soe small fubular eolponents, which
seem to he condensers of a connmon type
but, in reality, ave both resistors and can-
densers (Fig, 4). e resistanee s in oan
ILF. plate cirenit; the comdenser is its hy-
pass. H the resistor is open, there will he
ne plate vaoltage on that particular stage;
but the Service Man who takes the unit
for aomere condenser will he isled, It
the condenser is sharted, there is a decrense
of plate voltage at the power tube, and
none at the RUF, plates if it s open, oseil-
lation in the cirenit will vecur,

Freshman Sets and Packs

A few years ago, there was a0 very large
sale of early Freshinan electric models, which
obtained geneval distribution; very little in-
formation for scrvicing them, however, was
ever issued by the makers.

For this reason, power packs intended
for diffevent models were often mistakenly
interchanged,  and  ads  were
hooked up incorreetly. A recent case, which
cime to the weiter's attention, was of this
nature.  For 26 tobes were burned out,
fiest, and then the power transformer; he-
sutise the leads were wrong.

therefare

To help re-

| dhice the mnuber of aeccidents like this, the

following codes are given:

Fresloman “Fquaphase,” with “Madel G-
G0-5" pack, has the following arrangement
of its nmmbered terminals: 1, 2, AC. 11
voltss 8, 4, ALC, 21, voltsy 5, 6, A
volts; 10, “B—": 7, D.C. 15 volts; 8, D
5 valts: 8, DLC, 225 volts,

FFreshiman “Masterpicee,”

R

with  15-volt
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model pack: 1, 2, AC. 5 volts: 3, +, AC
15 volts; 5, D.C. 163 volts; 6, 1D.CL90 volls;
7. DLC. 30 voltss 8, DG 9 volts positive on
detector; 9, common negative grid return.

Freshman “Masterpiece” EJILAC model,
and pack: 2, 6, AC. 5 volts; 1, 8, AL 2L
voltss 3, 4, AC. 1y, volts; &, “B—"3 5, D.C.
135 volts; 7, D.C. 50 volts.

The color code on this last combination
is: I, black; 2 vellow; 3, blue-white; 4, blue;
5, reds 6, orange-blues 7, brown; 8, black-
greens 9, green

Breaking Into Servicing

(Continued from page 399)
per week after you have worked up a fairly
lirge clientele.

(+) ‘The experience you get is first-hand,
every job presenting i problem, and it is
yorr business to solve the riddle.

(5) You are practically master of your
own tiine, giving you opportunity for study
ar research to fiprove yYour technical knowl-
celge,

(6)  TFinally, it will give you a thorough
business training that will be most useful
to yon as time goes on.

There are many ways of getting started
in the radio service business.  You prob-
ably have ideas of your own along this line;
but the methods I am about to refate have
given very satisfuctory results in a town
with a popilation of 20,000,

First of all: when entering any business,
vou've got to let peaple know von are doing
the work, and that they can depend upon
vou to do it. Of course you cun *hroad-
cast” this news around among your friends
and relatives, and get some works but this
is not usually sufficient to work up a large
clientele.  You nmst advertise.

At this stage of your business career, your
advertising must be as cffective as it is
possible for you to make it. Usnally, ex-
peritnent at this stage means waste of money.
1 have found a two weeks' advertising cam-
paign, as follows, to he best.

Take one street each day for a week; wialk
the full length of the street, up one side
and back the other, copying the numbers
fromt the houses having aerinls.  Fach eve-
ning vou can look up the names of the per-
sons living in those houses from the city
or telephone directory. At the end of the
week vou will have a large nailing list,
100% of whom are radio users,

The next week vou may sed a typewrit-
ten post-carvd, shmilar to that reproduceed
below, to vour nmiling list.  Nove of these
cards will fall into the hands of anyone not
having a radio set.  Everyoue veceiving one
will, sometime at least, be interested in its
HIessige,
duce very good results.

IS YOUR RADIO WEAK, SICK?

Don‘t throw it away. I'Tl put it hack on
eits fect” with more pep than it ever had,
That's ty guarantee. am trained and
experienced on all types and  models  of
Radio sets. Call me NOW!

(Name and Address)

After vou have obtained some results from
the above method, a newspaper advertise-
ment should he run. One in the classified

scction of your newspaper, giving a state- | B

I'ierefore these cards should pro- |

V

l
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WINDING --

RESISTANCE WIRE--~,
WOUND ON
ASBESTOS

ENAMELED WIRE‘.
L}

ASBESTOS
COVERING

An
EXCLUSIVE

TRUVOLT
FEATURE

U. & Pat. 1,676,849
and 1'ats. Pend

Experienced service men use
ELECTRAD Resistors and
Voltage Controls. They know
their own reputation depends
on quality work — and quality
parts are essential.

TRUVOLT All-Wire Re-
sistors have long been the ex-
pert’s choice for eliminators
and power packs. Their
unique winding (illustrated
above) insures maximum airs
cooling, hence more stable
operation and longer life.

178 Varick St.,, New Yorlk, N.Y.

ELEC

Tt i | & ] .

|iiiii=;i;;;;;:Name ......................................... |
Address ......... 0660880 66000008000050000065a00 l
i

i

" Better—For Power Pack Repairs

Adjustable Sliding Clips
Save Time and Money
The exclusive TRUVOLT Sliding Clip

eliminates the need of carrying a large
expensive stock of replacement re-
sistors. Enables exact adjustment,
easily and quickly, to any value within
the total resistance range. Additional
clips can be added as desired. TRU-
VOLTS are made in all usual sizes and
ratings. Mail coupon for circular.

SPECJALISTS in LOFTIN-
WHITE Direct-Coupled
AMPLIFIERS
Three types, with '45, '50 and 50 push
pull output for all usual requirements.

Licensed wunder Lojtin-White ana
R.C.A. Patents. Mail Coupon.

|
g ELECTRAD, INC, Dept. R.C.,
1 175 Varick St., New York, N. Y.

I Please send data on items checked:

1
]
]
|
[ Loftin-White Amplifiers I
1 [0 Truvolt Resistors [ All Products 1

’-—_-!--—--------‘

oin the Radio iInternational Guild

KEEP
POSTED

ON RADIO
PROGRESS

Fill in and mail the
coupon and 50¢. and
get your first copy
of RADIO DESIGN,
membership button,
identification card and
lithographed member-
ship certificate.

Y . the international organization of 60,000 members which
exchanges information, kinks and tips invaluable to experiment.
ets, custom set builders and service men. Also —personal news
of individual members together with short wave news and gossip
from all over the world.
Membets receive RADIO DESIGN—official organ of the Suild.in which
rominent radio writers tell of the progress being made in SHORT WAVES,
ELEVISION and other new nm! i b telating to the various
applications of radio, .. . .
our big issues yearly. Articles on new circuits and receivers with illustrations
ing diagrams. The gadio pews of the world in interesting form,
|---------—--—------ -y = .

RADIO INTERNATIONAL GUILD, Box RC-1, LAWRENCE, MASS,

E P

b Enclosed find 50 cents for

which please enroll me as a member of the Radio

] International Guild and send me the button and Radio Design for one year.

Name
1 Address_




Dr.T. 0'CONOR SLOANE
Will Teach You at Home!

NYONE WHO 1"AN READ AND WRITE can study

Chemistry through onr sinply  joejared e, You

don't feed a hilgher educatlon, and 3 don't need
uny previous experfence «r porejarallon.  hemlsiry s not
harder to understiml than electricity or radlo.  Just plain
sense  and ordibary olecervation poners.

Laboratory Qutfit Free

THE COMPLETE CHEMICAL OUTFIT and APPARATIE'S
supplied o jou as parl ol jour Confe, without  extra
charge, makes yon thie owner of a laboratery, containing
all the materials and Instrumenis used by a full-tedged
chemist,  This working kit Meh s shipbed to jou at
the outset of The course, | nesd your perinanent property,
It 1s a sluedy fllled wooden cahlnet co ning over 108
rleves of luboratory apparatus and chemical suppiies,

We Can Teach You At Home

Our faculty knows jusl how to mold you inte a skllfui
laboratory worker.  TIIE HEAD OF OI'R STAFE IS
DR T. 0°CONOR SLOANE, selentist, englneer and auther
of wlde refute.  He has had more than Aty years of
teaching experience.  Our course fits you for an hmmediate
po-ition in # chewleal Laberatory, and you o hot have
to ghve up what you are dolng now to learn i, Durlng
evenlngs and week-ends you can work at home on the
tascinatlng  experiments and the delightfully  slmple but
comprchenslie  lessons.

Big Money in Chemistry

VHEMINTS  AtE WFELL PATD MEN,  Not only  will
our trainhig help you to get a better joh, but a worth-
while sturt on & new levei.  You can patent tlre work of
ands and your brain, and perhaps make mililons of
on o new chemibeal disecovery,

5 day the new.papers I mapazines are full of new
i reparting  new  chemical  discoverles—in mining,  in
electriclty, In foodstuffs, Jn sanltmy and nredielnal appll-
atiees, In paper-making, rubber, steel, fron, dyestuffs, t1ex-
tiles, In Tact In every well known industny-——and  behlnd
cacl of these  discoverles  <tamds a well-trained  ehemlst
wiw knew how to take advantage of wpportunity!

No Exaggerated Claims

THE INSTITUTE DOEX NOT 'LAIM that every ehemlst
makes wdllions, nor Jdo we guarantee that you will Imme=
diately get a b paying $loame a year. But  many
bhave dorte 1t and there 1< no rea-on why son ean ot o
it ton.  (Often encugh jou reqd or hear about men whi
bave found the highest recognition, from small, Inconspleu-

ous beginnlngs, and yom wonder how they got the “lucky
Irreak.””  Why, you  wander yearnlngly, couldn't you hie
-uch a “lueky™ feltow?  You ¢an be—but sou lLave to

teel luck half way.

Get Started Today!

I YOU" WOI'LD LIKE TO KNOW MORE ALOUT
CHEMISTRY, and il you are «Incere In your deslre to
gt out of the rread-mlil of job anxlety and wage de-
pendence. {1 your have ainbitiun enough ta want tq become
a chemlst, and perhaps a fumous one some day, you will
ot wait untll tororrow to find out how to go about It
MATL the voupon nelow today. 'There is he rharge and
o further obligation.  Yoeu will be simply asking us to
write you ubyut semething that you want te know,

[m——————— e

| Chemical Institute of New York, ine, |
I Dept. RC-131

19 Park Place, New York, N. Y, l
I P'lease senil me at once, without any obligation on |
| my part, your Free ook ‘“‘Opportuntifes for Chew- I

I5ts,” and  full particulars about the Experimental
I Equirment ghien to every student, |
| ¥aME l
{ ADDRESS e '
| crov....... e, cor ETATE..ceeiiinn |
b
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snggestion that the set owner call you the
next time his radiv goes bad, should give
good results with low cost.

Apply your own ideas to your advertis-
ing, with the idea of making it original,
It is all right to copy or take ideas from
other ads, onee in a whiley ut you will
probably find that an original picec of
“eopy,” with sote “puneh™ behind it, will
give much better results,

Now, a few words about conducting vour
business.  Charge o reasonable vate, hat
jdon’t work for nothing; don’t charge less
than 8100 per hour, and not nwve than
¥2.50 per houv. “The vate nust depend upow
your overhead expenses, living expenses in
vour particular town, and the rate of other
radio men in the same town. Do not try
to get work by price-cutting, wnless vou are
in husiness for the fun of it.  People ave
willing to pay good money, as a rute, for
wood service,

If you can give them better and more
|1'ﬂi(‘icnt service than the other fellow, vour
time is worth more than his.  Just renens-
her this: that, if you give the people the
kind of service they want, and give it to
them consistently, yvou can’t keep the money
away.

Trillion-Tone Organ

(Continned from page +03)

had a lamp and a cell opposite each circle
|of holes.  In this instrument, as with an
L organ, any note could be prolonged.

A subsequent development, less like that
detailed in Mr. Lesti's article, is the “Mag-
neton,” produced by an Austrian piano fue-
tory.  In this instrwment, nnsical notes are
produced clectrically by coils revolving, at
varying rates, in magnetie fickds.  Neither
of these developments, it wonld scem, bas
the versatility of Mr, lLesti's invention,
which renders it possible to introduce tones
of any complexity and color, which an a-
plificr can transmit and a speaker repro-
|'duee, into his musical output.—kditor.)

Heaviside Laver

(Continued from pege 115)

| taken to be a heavily jenized stratunm in the
carth’s outer “stratosphere.”  If the portion
traveling along the carth is taken as the
main component of the signal, we may con-
sider that a wave traveling from the trans-
mitter upward to the refleeting layer and
hack to the reeeiving antenna will travel a
greater distance than the first or “ground
wive” and will arrive at the receiving an-
tenna slightly late,  Just how late this re-
tarded arrival is, can be determined by the
relutive displacement of the second image
noted in our first figure,

This observation recalls the phenomenon
of fading and we arrive at the conclusion
that the second component may arrive either
in phase or out of phase with the main sig-
nal. In this event the two component will
be sometimes additive, and sometines sub-
tractive, with the net result that the signal
varies in its average intensity, and pgives
risec to unpleasant effects where audible re-
ception is to bhe earried out.

In England Professor Appleton hias noted

ment of the work you do and including a
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A
Special
Courtesy
to

Radiotricians
Professionals

| Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manufacturers
Dealers

in order to make it possible for all Radio
Technicians to read RADIO-CRAFT
reqularly, each month, we have put
into effect a special subscription price.
The reqular price of RADIO-CRAFT is
$2.50 a year (12 issues). The newsstand
rate is 25 cents a copy.

Any radio professional, sending in a
subscription on his letterhead, showing
that he is engaged in some capacity in
radio work will receive as a special
courtesy

EIGHT ISSUES OF

Radio(ra

SERUICE MAN - DEALER - aauotmclx

Foa Tt
FOR ONE DOLLAR

Just pin a dollar bill to the coupon
below and forward it with your letter-
head or business card.

RADIO.CRAFT,
RC-1, 98 Park Place,
New York, N. Y.

Enclosed find $1.00 for which please enter
my subscription to RADIO-CKAFT for eight
months,
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HEAVISIOE LAVER-~

Fig. 6 Fig. 7
The dowble television tmage of the left is caused
by the two paths of the signal, at the left.
that, at thoes, the variation in arrival thoe
hetween the two eomponents from a sta-
tian  from  sixty  to eighty miles  distant
arnounts to 173000 of a second. 1n the case
taken for an example in Fig 6, we will
assuie a -ine picture repeated 15 times
per second, and the time requived for any

RADIO-CRAFT

sne aperture to traverse the ficld of view
will e 17720 of a second. The displacement
indicated is half the widih of the image or,
in units of time, 17100 6f a seceond.

Henee, sinee we know  the speed  with
whieh the waves travel (it s approximatsly
1RG0 ndles per secemd)  and e tioae
clapsed between the arrival of  the first
component and the arrival of the second, we
miy arrive at a fignre representing the dif-
ference in the distanees traveled, or about
L3 wiles.  With this knowledge, together
with an accurate knowledge of the actual
wmitenge between the two stations, we may
caleulate the probable height of the re-
fleeting layer.

This, lowever, is continunally shitting; huat
some interesting data may he pgathered re-
garding scasonal variations in radio.

An A. C. Short-Wave Receiver

(Continued from page +17)

The front panel layout is designed  for
ease of operation.  From left to right are
shown (Fig. A): the tuning dial; the re-
generation-control  knob  with  the  stage
switeh just below it the band-selector dial,
in the center, which governs the wavelength
vange to be covered hy the left-hand dial
Brlow, to the right, is the “peak-quality”
switehy ahove it, the volume-control knebs
and, last, anether din} which is provided
Inrgely for experimental purposes. The last
way he used, with o midget variable con-
denser, to control regenceration, or to experi-
ment with a tuned R stage; or, if so
desired, it may be omitted.

Power is supplied, in this case, by oo L0-
volt stepdown  transformer, for the scries

filinrents, and a *BY eliminator.  Any good
comhination power supply may be used; and
the filaments mway he  wired in parallel
though hieavier wire must he used to carry
the heavier amiperage at 205 volts,  The
leads are roun throngh a plug; no pick-up is
noticed  from  running  the AC0 anmd D,
leads together, and the ALC. leads are not
twisted,

Every N short-wave set seems to have
individual characteristics. A receiver, buiit
by an cleetrieal engineer, which duplicated
this receiver in every respeet, reguired sev-
cral minor changes betore entirely satisfae-
tory vperation was obtained.

Choice of tubes is important, though all
makes seem to have good and bad speci-

The efrenit of Mr. Hurley's short-scazve trner.
cennections beloto may be wsed.

I FI6.1 a (Ll
T Lo <6
PLATE
| R6
R1 /
/ |
- T -
-|- %y, S :
L l §1 R2 R4 —~ I
= 671V2V 180V = 57'/:»{1 1350 180V

Restdes the phones at X, either of the two audio

The author is a patient in o ooverument hospital, wohere phones

ciable his friends to listen to code wiessaucs guictly.

e

135V, 10V.

At the Ileft, we have an adaptation of the audio ond for lowd-speaker work; the operator uscs

phones on the detector.

Lt the ripght, the arranaement preferred by the anthor wnder his special

circumstances and for “ham™ ccork; mudtiple phone connections weere provided in the output.
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- The answers fo your questions
on building, test-
ing and repairing
radio sets

ACTICN.  PRACTEN. Rapmo
FCEIVI

]
i
=

¥
IS Tyges

The three volumes of this Library cover the entire
field of bLaibling, repairing and  tronblo-shoning™
on modern radio receivers. The Lilrary is np-to-
the-minute in every respeet and is Iased an the very
Iinest developiments in the design and  manuliactiee
of  equipment. The rapidly-growing  interest  in
short-wave reception is thorouchly coveral in a com-
plete scefion which deals with the construction of
this type of apparatys,

'Radio
Construction
Library

By JAMES A. MOYER and
! JOHN F. WOSTREL

Faculty, University Extension, Massachusetts Departrient
of Education

Three Volumes — 993 Pages, 6x9
561 1lustrations

VOLUME |: presents the fundomental principles of
radio ~o elearly ad simply that anyone of average
training will he ahle to vend, understand and apply
them, I one eliapter alone, it gives actinal working
drawings anel lisis of materials for the construction
of eight typical setx

VOLUME 11: fully discusses all of the clementary
principles of rudio construetion aml repair. An ox-
phmation  of  the  peeessafy steps for *trouble-
shooting,” repairing, servieing and constmeting rudio

sets speessfullys Practical daa isoalso given om
mtenti sisbems, hatbery eliminacors, lond  speakers,

hanrwrers, ete,

VOLUME 1112 covers the essentinl prineiples umler-
Iving  the operati siennm tubes BN a8 none
techiieal o manner as i consistent with accaracy.
It diseusses  the construetion. action,  reaetivation,
testine aned nse of vacunm tubes; and an interesting
section is devated 1o remote control of industrial
processes: and preeision measurements.

EXAMINE these books for 10 days FREE

This Library ix not only a thorongll home-study
corse, bt a handy means of reference for the more
experivneed radio experimenter, repair man, and radio
shopeowner,  To thiese men, as well as to those who
dosire to advance in the radio profession, this offer
f a0 10 days” Free Examination is made,

Simply clip, fill in, and mail this coupon

| S—— McGRAW-HILL H—
FREE EXAMINATION COUPON

e T T ——

] McGRAW-MILL BOOK COMPANY, INC.,
370 Seventh Avenue, New York.
Gentlanen:  Send me  the new
THIN LIBNARY,
Free Examination.
In 1 day -,
pradd. 1f
CXnEe,

RADIG COXNSTRTC-
an  chafpes prepald. for 10 (days®
10 satisfactary 1T wlll zend £1.%3
and $2.00 a aaonth until £3.50 has been
not wanted 1 will return them at your

|

|

|

!

I Tome Address ....ievvnvnnns
: City and State ........
|
|
|

settrieaseseresnrenans

L T
Name of Colmpiany. . veeeveanassssesssarence.ns NRC-1-3

(WRITE PLAINLY AND FILL IN ALL LINES)

—— e ————— — ——
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MAKE Your Own
Home- Recording Outfit

USE A SKINDERVIKEN
BUTTON

This Microphone Unit is the Heart
of Home-Recording

With a SKINDERVIKEN microphone
button you can make a powerful HAND-
MICROPHOXNE — one of the essential
parts in any home-recording outfit,

The HAND-MICROPHONE will
faithfully pick up vour vaice and translate
it into clectrical current variations,

These variations may be amplified —
simply by connecting the HAND-MICRO-
I"'HONXNE, through a plug-in adapter to the

detector or brst audio cirenit of a radio set. |

The anmlified currents will poweriully
vibrate the recording needle in a phono-
graph  pick-up connected to the “loud
speaker” binding posts of the set, and thus
may bhe made to register on any  pre-
grooved phonograph record.

The “play back™ is accomplished by con-
necting the pick-up in place of the HAND-
MICROPHONE, and attaching a loud
speaker to the proper binding posts.

If you wish to dispense with the radio
set amplifier. vou  mav  connect the
SKINDERVIKEN  HAND - MICRO-
I'HONE direct to the recorder (the pick-
up” with a recording needle) through a
transfornier.

Full details supplicd with every SKIN-
DERVIKEN button, including dingrams,
drawings and instructions,

These  wonderful  little SKINDER-
VIKIEN microplione buttons may be used
for lundreds of uses, such as:

RADIO AMPLIFTER
DETECTAPHONE
STETHOSCOPE
MIGCROPHONE

PHONOGRAPH AMPLIFIER
TELEPHONE AMPLIFIER
LOUD SPEAKER AMPLIFIER
CRYSTAL SET AMPLIFIER

95c EacH Two for $1.79
12-PAGE INSTRUCTION BOOKLET J

containing suggestions and diagrams for innumerable
uses, furnished with each unit.

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE AMPLIFIERS IN HIS LABDRATORY

WE PAY $500 IN CASH

for ciery new nse developed for this unit
and accepted and published by us.

SEND NO MONEY

When the postman delivers vour order vou pay him
tor whatever xon bave ordered, plus a few cents
postage,

(Canada and Forefgo: cash with orders)

PRESS GUILD, Ine..
16 Murray St.. New York. N. Y,
Please mall me ar onee a: many of the following fiems
ac T have fodiealed,
. Skinderlken Transmitter Tnite a1 93¢
fur 2 $250 for 3: $3.2¢ for 4.
When delivered T will pay (e postman the cest of the
ftews speciited plus postage,

for 1; $1.75

Name

I
|
I
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mens,  If convenient, take vour reeciver to
your dealer and ey several tubes in oeach
sockets thouwgh the deteetor s most impor-
tant and the 275 ave least troublesome,

As for information on the cirenit, cach
and cevery portion is coveved by an article
in ane or another of the last few issies of
Ramo-Crarr, Storr Wave Crarr, ar RT,
Good luck!

List of Parts
Une fero “autintic tuner™ variometer-
condenser unit (LI-1.2, CI1-C2)
Two Nationel Type CT dials, for tuning;
One Nativual *“I'yvpe N7 dial, for wavehand
seleetiong
One Nationel No. 10 impedance (1R1) 3
One Pilog 450-0hin resistor, (R2)

One S-meg. grid leak (R3)
One Frost 100,000-0luia variable  resistor
(R1);

One 250,000-ohm fixed resistor (15) 5

One 2-nieg, gridl leak (R6);

e Froet 200000-0lun variable
(R7);

One 30-henvy choke (OC)

One AF. transformer (1) ;

Seven fixed condensers: O, 0,5- to 03-mnf.;
C3, C6, .006-mf.; C4y 0005-nf, 5 C3, 001 -
wmf.: Ci, 0.5-wf.;

One National *Velvet™ "B eliminator.

Three switehes: two S.1D.T. (Swl1, Swi):
one S.PSTL (Sw2) 1o and jacks for phones
or speaker, as desived,

Service Man’s Forum

(Continned from puage 395)
the price of the joh. Cimseguently, withont
a serviee charge of some kind, considerable

resistor

time wonkl he last.
In view of the fact that there arve very,
very nemy attic mechianies wha profess to

know vadio, o charge too steep oftentimes
loses business for o bona fide radio engi-
neer who wonld otherwise get the worls,

There several ways  through  which
business may be fortheoming,  One of the
hest is to use the best pavts, and do a goodt
Job that pleases the enstomer, which  will
give the hest advertising possible, There
is na hetter advertising than by word of
menith.

A Aollow-up eard asking for a recom-
wendation to friends will always bring at
least one imore job even in these hard times,
boenetose a speciinen of one which 1 use,
and which brings Of conrse, it is
areimpessibility  to please all the people
all the time bat, if the job is right, vou
can rest assured  that the  customner  will
sing 1t trom the honsetops if the price is
right.

To unyone venturing into this field it
might he inorder to say: don’t juomp of
Of there numy
svinptowes that will he recognized by the ex-
perieneed Serviee Man, by omerely listen-
ing to the set; but even then it is a gond
poliey to he sure of the fault hefore hreak-
ing the news to the prospective cnstomer.

There are also defects which may be seen
with the naked eve (sueh as tubes failing
to light or the plates of an "R0 glawing a
cherry red or a pawer tohe giving off a
porplisle glow)  hut, nevertheless, a check
with a good set analyzer will always ake
the Serviee Man feel more seceure in his
clicigenosis,

When sanajor repair is to be made, the

inre

results,

copelinsions! COuTrse, are
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CLASSIFIED ADVERTISEMENTS

Advertisements in this scciion are juserted

at Ithe cost of Len cenes per Mwmora tor
cach insertion—name, initial and address
each count as one word. Cash shouid
accompany  all classined advertisemncuts

unless placed by a4 recognized advertising
agency.  No less  than ten words  are
accepted.  Advertising for the Feoruary
1931 issue should be received not later
than Deceinber 7th,

DETECTIVES

DETECTIVES Earn Big Money. Excellent oppor-
tunity, Experience  unnecessary. I'articulars
Free. Write, George Wagner, 2190B Breadway,

o HELP WANTED
STEADY — WELL-PATD sutdoor or indoer Gov-
ernient positions. Many men needed, Get reliable
information and list of positions free. Mokane
Institute, 138, Denver, Colo,

R _INVENTIONS S
INVENTIONS COMMERCIALIZED, Patented or
unpatented.  Write Ndam  Fisher Mig. Co., 524
Enright, St. Louis, Missouri.

- PERSONAL

WOULD YOU MARRY? Your plan—we win—
you  win—thousands  happy  clients—well-to-do
members everywhere,  Intormation plain sealed
envelope.  The Cirele, Middletown, Indiana,

- RADIO
SERVICE MEN, ATTENTION - Speukers re-
wound, magnetized, repaired, $210 to $2.75. Vem-
plete Power 'ack NService—Trausformers rewound,
condenser blocks repaired, resistors duplicated.
Guaranteed.  Clark Brothers Radio Co., Aiba,
owa,

“WORLD® RECEIVER, $1.25. Dlustrated Har.
gain Catalog, 1oe.  Neil Tasker, Sixth Street,
Shamokin, Penna,

NEW DEVICE gets mure disiant
dqccs mterference;  $1LU0 postpaid.
I'itiston, Scrauten, Penna,

——

ook Ldver:

. Ex-Libris-Book Plates

ATEST series of OLD MASTERS book-
+ plates, reproducing antigue womdeuts amd
engravings.  Unlque creations for Look-ley er

CT TR T who appiectate the unusual.  Write for
g filustyated  catalogwe  winl specimen,
UE”E enclose M cends fur mailing « harge
ISKOR PRESS, INC., 19 Park Place,
Dept. D-131, New York, N. Y.

OP TOBACCO? |

Banlsh the eraving for tobacco as
thousandshave, Make yourseif fres
and hapgy with Tobacco Redeemer,
Not asubstitute, not hubit forming.
Write for free booklet telling of in-
Juriouseffect of tobaccoand depend-
able, eapy way to relieve

the craving many men huve. FREE
BOOK

statiohs; re-
Noel, 1302

Newe!! Pharmacal Co,
Dept. 928 Clayton, Mo,

i

y Double the lfe of sour
ot and  vest with  eorrectly
mutihed pams 100,000 patterns,
) hand tallered ta sour measured

o Our mateh wnl FREE fop

fore pants are tamle.  Fit puar-
anteed  Send piece of cloth or vest teday.
SUPERIOR MATCH PANTS COMPANY
115 So. Dearborn Street, Dept. 382, Chicagn

BACK ISSUES OF
RADIJ)-CRAFT can still be had

at the regular price of 25 cents.
If vou are in need of any copies
for reference or servicing work,
mail your order with remittance to
RADIO-CRAFT, 98 Park Ptace,
New York City,
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most Jogieal thing to do is 1o take the set
to the shop, where vou will not be molested |
by the curious and where there is a good
place to work. If an auto Serviee Man
was called for service and started to dis- |
mantle the car in the street, he would not
get very far; and the same applies to the
radio Service Man, only under different con-
ditions.

One other good thing to remember is:
never langh at what might be a foolish
question; heeause, if the person asking it
knew as much about rudio as you do, he
would not have ealled you.

Never be untruthful, for vou might not
get the job and, when afiother Service Man
calls, the customer will think that neither
one knows cxaetly what is wrong.  This
makes it havd for all Service Men in general.

Below are some of the questions asked
me:

How mueh will it eost to fix it?
Can 1 get the police department (short
waves) with it when it comes back?
My ncighbar gets Cuba; why can’t I?
What makes it stop? It never did that
before? |
Why can't 1 get short waves with eight
tubes when the wan next door gets them
with three?
And so far into the night.
F. G. Pour,
1905 Spruee St., Detroit, Mich.

(Mr. Poli’s card is a simple government
posteard, typewritten. It reads:

Dear Sir: |

1f our radia service has been satisfactory,

a rceommendation to vour friends will be

greatly appreciated.

TIIANK YOU

F. G. Pou, |

Radin Enginecer.

—QGlendate 1008

New Aprlications

(Continwed from puge 301)

cach other. The effect of the namerous re-
fleetions is to concentrate the strength of
the wave in the form of a circular cone
directed outward and upward toward the
Heaviside liyver, and, it is hoped, to give
a better distribution of field strength at
great distances,

The sixth illustration, Fig. F, is a deviee
intended to serve at sea, the purpose of a
firc-alarm  telegraph  service on land. It
may be put in operation to send out a sig-
nal of distress: a series of twelve dashes,
each four sceands long, and spaced one see-
ond: these are transmitied on the calling
wave of 600 meters,  This signal will not
only be recagnized by an operator; but, if
another ship sends out such a signal within
the reeciving range of this instrunent, it
will operate a reimy which sets the gong
ringing and sunmons the radio operator. 1In
this manner it maintaing an antomatic watch
—the most important part of its work, since
the regular “SOS” can be, and in faet, ninst
be sent manually after this alarm.

The smme principle has been applicd to
apparatus to send code automatically—as
in a clandestine partable transmitter scized
by the Freneh authoritics; but none of these
mechanical devices eliminate the need for a
trained radio operator.

RADIO-CRAFT
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discussion

experimenter.

Measuring the Negative Resistance of the
Screen-Grid Tube

A General Utility Tube and Set Tester

A Radio Bench Panel

Vacuum Tube Voltmeters

Multi-Range Tube Voltmeter

Testing Variable Air Condensers

Testing Solid Dielectric Fixed Condensers

Testing Dry Electrolytic Condensers

Testing Mershon Condensers

Testing Coudensers with a Bridge

A Multi-Range Condenser Bank

Determining the Inductance of Iron Core Coils
and Chokes

Checking Low Resistance Windings

Standard Artificial Antenna

R.FF, Input Mecasurements

Testing Audio Coupling Units

Measuring Power Output of Receiver or Am-
pliner

Comparing Audio Output

1tum Measurement

Loud Speaker Measurement

Tube Circuit Adaptors

The Stroboscope

131.C, Volumeters and Multipliers

Determining the Resistance of D. C. Volt-
meters

D.C. Current Meters and Shunts

Determining the Resistance of Current Meters

Using a D.C. Milliammeter as a D.C. Volt-
meter

Capacity Muhipliers for A.C. Voltmeters

A.C. Voltmeters and Multipliers

144 Pages — 99 Hiustrations — $1.15 Postpaid

COUPON

1440 Breadway, New York City.

RADIO TREATISE CO., Inc,,

O Enclosed  fld SLIS for which syou will <end
11 am not satistied and return the ook within 10 days amd o good eandition, you will refund my money.

O Send C.O.D. RIDEICS VRACTICAL TERTING SYRTEMS and T wil] pay pestian $1L.0% plus the

1w cems for postal eharges

NAlll€ . iivnronnnranre torsniiinarne

Mdre-s

NOW READY

PRACTICAL
TESTING |

JOHN F. RIDER

Here is a part of the table of contents.
is unnecessary.
should be in the library of every service man and

]

SYSTEMS
by

Further

This reference book

Standard Galvanometer Shunt

An Ohmmeter for Resistance Measurement

Measuring lligh or Low Values of Resistance

8Volt D.C, Meter as Ohmneter

Production Testing of Resistances

A Direct Current Resistance Bridge

A Multi Range Tapped Resistance

A Low Powered Grid Dip Oscillator

Self Modulated R.F. Oscillator for 545-1500 and
175-180 Ke.

A Beat Note Audio Oscillator

A Modulated R. F. Oscillator with Separale

. Source

An Intermediate Frequeney and High Audio
Frequency Oscillator

The Dynatron Oscillator

Calibrating 2 Dynatron Wavemeter hy 1the
Heterodyne Method

A Crystal QOscillator

A Simple Tube Reactivator and Emissior
Tester

Testing for Short Circuits Within Vacuum
Tubes

Measurement of Murual
Method)

Measuring
Mecthod)
Measuring Plate Resistance (D.C. Methed)

A Direct Reading Mutnal Conductance Bridge
(A.C. Method)

An AC Tube Tester

Direct Reading Amplification Constant and
Plate Resistance Uridge

Conductance (D.C.

Amplification  Constant  (D.C.

RIDER'S  PRACTICAL TEXTING SYSTEMS,

~
TRADE-MARKS
DO_NOT LOSE YOUR RIGHTS
TO PATENT PROTECTION
Before disclosing wvour invention to
anyone send fer blank form “‘Evi-
nExcE oF CaxceptTion' to he signed
and witnessed.
LANCASTER., ALLWINE & ROMMEL
(Registered Patent Attornevs)

475 Ouray Bidg.,, Washington, D. C.
Orlginators of forms **Evldence of Conception®

RAS NS S SN S WA N AR W

Dealers ¢
Servicemen ¢

We are headquarters for JEWELL
and WESTON Testers, Set Analyzers
and Meters.

LOWEST WHOLESALE PRICES

Mail Orders Promptly Filled

SUN RADIO CO.
64 Vesey St.

NS S NN GANNAN SN SN

N.Y. City
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_ ~ RADIO

Service Man’s HANDYBOOK
WITH ADDENDA DATA SHEETS

)

HIS new hook contains a tremendous Prescriptions of a radio doctor A portable radio testing laboratory
amount of the most important data Modernizing old receivers Servicing with the set analyzer
. of every kind — several hundred Servicing obsolete sets What and how the Service Man should sell
illustrations, W"'I'ng diagrams, charts, on Operating notes for Service Men Helping the Service Man to make money
:Zsz sg?snc?v:b e su:bje'lt;:1 pl:rlﬂkmlngl to Service Men’s data How to become a Service Man
RS L e e N Servicing automobile radic installations Servicing broadcast receivers
“meat” from start to finish, and contains . :
1 tical Curing man-made static All about vacuum tubes, and vacuum-tube
only practica mformanoa on which every O A
radic man can cash in immediately, Causes and cure of radio interference data
Notes on repairing “B” power units Special radio Service Man's data
Just to give you a few subjects contained Constructional data on laboratory equip- Dozens of radio service data sheets
in the book, we mention the following: ment And hundreds of other similar subjects

The Foremost Radio Service Authorities Have

$7.00 PER COPY Contributed to This Book

C. W.PALMER GEO. C. MILLER H. WEILER
LEON L. ADELMAN JULIUS ;. ACEVES J. E. DEINES
SYLLVAN HARRIS C. W.TECK F. R. BRISTOW
BERTRAM M, FREEDD PAUL L. WELKER and many others

6 NEW DEPARTURE

VERY Scrvice Man, every radio man, every
radio experimenter and every radio pro-
fessional makes his own notes, draws his own cir-
cuits and writes down his own obscrvations and
his own data. For these rcasons, the RADIO
SERVICE MAN'S HANDYBOOK has becn
made in loosc-leaf form. There are supplied with
this book 48 special ledger paper pages, square
ruled on both sides so that you can take a leaf and
place tt wherever you wish, and write on it your
own data. 1f you wish, you can also cut out data

from other publications and paste it on the sheet—
placing it in its proper position in the loose-leaf
book.

The total number of pages is 200 and the book con-
tains such a wealth of radio material as you have
memssssssssesssass========t  never seen before between two covers. Nothing

MAIL COUPON TODAY

| |
C-13 . . .
RN SRR Frate. Now Yok Citrs N ¥, Aol E like it has ever been produced. The book is of the
b S . . .. X
CMAI';I!;!;T z-nur lsim;rial m”h T enclose herewlth remittanco of $2. On“(;"%nag?“:;\g : largc Sl/“" 9 X 12 lnChCS) aﬂd IS "!‘n the same lOOSC
Eﬁ%v’i(‘l::};'l\n\“l; ;1‘5\:;\’?;{}\;;%%?_" e end D0 Bty Tooseciear form. 8 leaf form as the OFFICIAL RADIO SERVICE M AN UAL.
(108C |8 . . . .

B E It has a semi-flexible cover with gold stamping.
T 58 5 06000000000 8000 0 0608060008 6000006a00000aB8E 88 08000000000 00000 600080

[ ]
LT 88 00088 ae D a0 000000 G000 00 S ARG ARna 0aoaaa 6 000aAa08 06 0A0aEEa00aAEaaaa 1
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an All-Wave Superheterodyne

(Continued from poge $19)

an extent that side bands ave elipped and
distortion results. For this indue-
tanee-tuned transtormers were designed tor
nse in this recciver,  However, nnless the
ligh-frequeney resistance is kept low, the
cffeetive voltage  will than
that obtained  from  capacity-tuned  types.

Yo climinate havmonies and bring about
practically “one-spot”  tuning, an interme-
diate frequeney bhetween 250 and 300 hilo-
eveles was chosen. “Fhis will require a see-
ondary inductanee  of  comparatively  high
vitlue, and some form of concentrated wind-
ing will have to he emploved. Multi-layer
continuous-hank coils are abont the easiest
to wind; the distributed eapacity is gnite
low for the large minber of turns reguived.

Faeh of the transformers is  somewhat
different in constronetion. The winding forins
are bakelite tubes, 2 inches in diioaneter by
240 inches long, The rotors alse ave of
bakelite, 1 ineh long by 1 3/16 inches in
diametery old tube bases are ideal for this
purpose.

reasol,

he no greater

The first transforiner consists of 0 pri-
mary, secondary and rotor. The secondary
is wound first. starting 3-inch from the
edge of the form A total of 460 turns
of No, 28 D.C.C, wire is hank-wound in two
S-laver sections, 230 turns per seetiong cach
being approximately 1 ineh long and sepa-
rated F-ineh to allow rom for the rotor
shatt,

Design of Transformer

1t is assmped here that anyone interested
in building  this  reeciver s experieneed
cnough to be able to bank-wind coils, It
might be well, however, to state at this time
that the use of plenty of collodion will pre-
vent the turns from fallings: this liquid dries
almost instantly, and may he procured at
any drug store for the nominal s of 10
fo 20¢ per aunce, b ease bank windings
difticult  for the constructor, they
can he obtained, wound to order, from many
companies.  Failing in this, plain layer wind-
ings nuy he used to good advantage with,
jerhaps, o slight in distribnted
vapacity.

The votor is wound next: the small hake-
lite tube should first drilledd with twao
Loles for the shaft,  These st be in the
exact center, d direetly opposite to assore
true turning of the finished coill Threaded
R/42 brass rod, 3 inches long, is cmployed
for a shaft,

As only o snall variation in inductanee is
neeessary or desirable, the rotors need not
have a large nmuber of turns; a total of
102 turns in two seetions, (51 per section)
5 lavers high, will be sufficient. Beeause
of the small spaee available, Noo 30 S.C.C.
wire will be needed.  Enough space shoubd

are too

inercase

TABLE OF TURNS ON R.F. COILS

be left hetween the sections to allow small
wishers to be slipped on the shaft, o it
it snngly within the Tavge  form. Short
lengths of 3/716-inch brass tubing are ree-
ommended in place of the washers.

The primary is wonnd in o “hank,” in the
sane direetion as the secondary to o dimn-
cter of about 17 _-inch, with 185 turns of
N 30 eninnet or cotton-covered wire. The
completed eoil s then placed  inside the
secondary near the fikuaent cnely nsing col-
lacliom an adhesive.  The start of this
winding goes to the “B4" and the finish to
the plate.  (The primavy should be tied
with string in three or four places, before
placing).

After all the windings arve completed, the
rotor may be installed, ‘Two holes are drilted
in the ontside forin, between the secondary
sections, and nmst he diveetly in Jine with
those in the rotor. The shaft is inserted in
one of the holes; then a few sl washers—
or a short Tength of brass tubing—are placed
over the shaft, which is then pushed into
one of the rotor holes,  Two 8/32 nuts are
serewed on the shatt, which is passed finally
through the other rotor hole, another short
brass tubing and the outside hole.  1f the
brass picees have heen ent correctly, the
roter should turn freely ot fit snogly. A
binding-post top may be put on one end of
the shaft, if desired for case of adjnstiient,
and the nuts inside the rotor may then he
tightened,  Other inethods of mounting the
rotor which would, possibly, be superior o
this one nay be worked out by the con-
structor,

Fuour conneeting terminals are needed for
the coil Teads. Two arve plced at ecash end
of the form, theongh holes dreilled 3/16-
inch from the edge. The monnting hrackets
will he Feft entively to the construetor to
devise Tor himself,

One lead of the rotor is soldered to the
top lead of the secondary, The other rotor
lead goes to the grid of the first LEF. tube,

as

Special Tickler Optional

The sceond transformer has only one wind-
ing, and a rotor, both exactly like those jnst
deseribed. The third transformer has an
additional winding for a ticklers this is not
absolutely necessary, but does give preater
seusitivity—a  worth-while  feature if
CDX" is desired,  Some Droadeast
listeners, also, are interested in the reeep-
tiom of commereial or amatenr code stations;
a tickler is necded in this ease to provide
heats with the incoming sigmal,

The tickler may consist of 100 turns of
No. 30 wive, wound in a manner similar to
the primary of the first transformer, and
placed within the form at the filiment end
of the sccondary. The leads are then con-

eX-
treme

{See text for sizes of wire)

Top of 1st Det. Coupler Ose, Tnductance
Band i See. Tick. Grid Plate

(Meters) 1. 1.2 1.1 1.1 1.3
o2 R ——— 2 7 6 1 6 7
A0 3 13 v 1 v 2
8 i, B 24 9 4 9 23
TGO, s e v 47 12 8 11 45
GO 12 93 B R 400 90
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More i
Pleasure
From
Your
Radio

Receiver

At last vou can retire and
relax or read while listening
to your radio without the in-
convenience of getting up to
shut it oft or worry of falling
asleep and having it turned
on all night, Just set the—

X.L SENTINEL

for the time you wish the receiver to run and
—presto—off goes— the music arnd the light—
for thoughtful designing has provided a socket
in the Sentinel for your reading lamp as well
as one for the receiver.

Used also on window displays and signs.
hall lights, night lights, etc. Fully guaranteed,

SEE DEALER—OR SEND DIRECT
LIST PRICE $6.75

X.I. Radio Laboratories
1224 Belmont Avenue Chicago

Service men and sethuilder~—Write for
attractive agency pruposition.

This COUPON means
MONEY Jor YOU

BALTIMORE RADIO CORP.
47 Murray Street, N. Y. City
Gentloen:  Kindly  =end me your  latest
RADIO HAKRGAIN I LLETIN

Natne

~ale

R (-

MICROPHONES

For Transmitters — P, A.
A Systems  amdd Reconding,
“ also cables, secessories and
repairs,  Catalog jusit out,

UNIVERSAL MICRO-
PHONE CO., LTD.
Inglewood, California

Beautifui silver dip finish, 57 x 97 x
6, $1.89; 107 x 6" x 7", $3.25. We
make any size to order.
57 x 57 x 5 knockdown coil shield
(like picture on left). $1.00.
.25 Sprague Midget Cond., 59¢: 7.Plate
Midget Cond., 50c: 4 and 5-prong plug-
in ccil forms grooved for wire, 45¢; drum
dial drive ¢able by foot or mile. Pleass
include sufticient postage for shipment.

11 BILAN, The Radioc Man, Inc.
89X Cortlandt St.. New York, N, Y.

No Wind o —— SOMETHING DIFFERENT
Can =

Blow

it Yy

MysteryCigar Lighter

MAKE
vr%s $25 A DAY
Showlng thlzs Selentific Mariel ta Men.
New Princlple of Ignhion.  What Mukes
It Light Xo Flat or Friction. Al
Guaranteed, Sample  with Nales [Plan.  25¢
Sample Goll, Sliver or Clumpium  Plated,

$1.00, Agents,
NEW METHOD MFG. CO.
Desk SF-1, New Method Bidg., Bradford, Pa.

Wrile for Proposition,
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nected, with the start of the winding going
to the plate through condenser C7 and the
finish  to the fdilanient.  The regenceration
control is like that in the first detector eir-
cuit, and is connected directly across the
tickler.

Fnergy is fed from the plate circuit of
once tube to the grid of the next through a
coupling condenser (C6) Laving a eapacity
of .00025auf.,  Although a lixed-capacity
type may be emploved, a variable is to be
preferved; as then practically any degree
of selectivity may be obtained, the lower
values sharpening the tuning and vice versa.
A Muter or XL *Variodenser,” with a maxi-
mum of .0005-mf, s very fine for this
service,

The radio-frequencey chokes (RIFC2) in the
“B4” leads to the sereen-grid tubwes pre-
vent the feeding back of “energy into the
“B3” supply.  The Silver-Marshall long-wave
type is recommended.  The choke following
the second-detector is of the same size, and
climinates howling by keeping the LI, cur-
rents out of the audio anplifier,

The grids of the LI. tubes are biased
by taking the voltage drop across a fixed
10-ohm resistor (R2) in the negative side
of each filament; a 0.1-mf. condenser (C#)
by-passes the R.I. energy around each re-
sistor.  ‘The screen-grids are by-passed by
O0.5-mf. condensers (C5).  ‘The filunents of
these tubes have an additional fixed 5-ohm
resistor (1) in the positive leg, to drop
the voltage to 3.3,

The sccond detector is of the plate-recti-
fication type, the grid bias being obtained
from a 1000-ohm resistor (186) in the nega-
tive lead (of the “B” supply) through which
passes the plate current of all tubes except
the last audio. Two sliders are provided,
one for the detector and one for the first
audio stage. The detector bias will gener-
ally be in the vicinity of 4 volts; however,
at this value, loud signals may overload the
deteetor, in which case the bias should be
increased to 6 or 7 volts.

Best results will be obtained if the LI
stages are individually shiclded. "The last
transformer and second detector may be
left in the open without impairing reeeption
in the least.

Coil Data

The plog-in antenna and oscillator coup-
lers are wound on standard (midget) plain
coil formes; five of each are emploved for
the 20-, 40-, 80-, 160 meter and broadeast
bands. A “color scheme” is used for the
windings, making it easicr to sclect the
proper coils for any band; the advantage
of this will be realized when the completed
receiver is placed in operation.  Data for
the windings are given in the table,

In the antenna conplers the primaries 1.
are all wound of No. 18 single-cotton-cov-
ered wire to a diameter of 34-inch; these
are placed inside of the forms near the
bottom and are self-supporting.  Both the
secondazies and the ticklers for the 20-, 10-,
and 80-mieter eoils are wound directly on
the forms, with the sceondary turns spaced
slightly to veduee  distributed apacity  to
a minimum, The ticklers are close-wound,
of No. 30 enamel wire.

On the two larger coils the secondaries
are woimd on the forms and the ticklers
in the slots; in each case the finish of the
tickler and the lower lead of the sccondary

-
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e conneeie A o
ta the tikinent,

The oscillator-coupling  windings L1 are
wonnd  dircetly over the ment ends ol

the seeondaries, with Noo 300 cnmnel wire

The eseillator plug-in induetnnees 1L3-1.4
hive onlv bwo windings, these for the plate
heing wound on the forne the grid coils
are wound in the slots.  Becanse some tnbes
give greater ontpnt than others, the given
nunthers of turns for the osvillator-coupling
and the oscillator-prid eoils are only ex
perimental values, and others shonbd he triced
until best aperation is scenred.

The dingram (Fig. 1) shows the order in
which the lends fron the different coils
are comnected te the contact pins on 1he

forins.

In the 20-meter coils, the antenna sec-
ondary 1.2 and the oscillator plate coil 13
we wound with No. 18 white S.C.C. wire;
in the 40-meter pair, with No. 18 blagk-
enmelled s in the 80-meter pairg with No. 20
green-silk eovered: for the 160-metey Bl
the inereased nmuber of turnsg makes No. 28
white S.C.C. sofficiently distinelive; and No.
30 brown-cnamelled will e found suitable
tor the largest eoils.

Audio Amplifier

This is of the conventional two-stape
transtarmer-conpled type with a *TIAL oper-
ded from AL for lond-speaker reception
in the last stage.  Anv good make of high-
wrade transformers nay be empleved. A
wed resistor of the grid-lenk type is con-
neeted  acrass the sceondary of  the  first
transformer  to eliminate nv  chance af
weling: this (117) should have valne of
y ta b omegoln A switeh is provided in
he plate civenit of the "128, @ hling  the
merator thus o nse o set of headphanes.

Phe filanent of the 120 iy controlled
from the same 2-olun resistor (RS s the
ceond detector, while the grid hias tor this
tube is taken also trom R6. ‘The filunent
of the *T1A is lighted by oallernating o
rent, which raay e obtained from sel
rate filiment transtorme froma volt
winding on the “B7 eliminator transforer,
I'he 40-valt “C” bias reguired for this tule
ix obtained from a 2 dun fined resistor
(128) ennngeted from =B to the center
fap on the 30-olun resistor RO

No provision has bea ide for control
ling the volmme. AL methads Dy their

disndvantages, and eanch experimenter has

s own preference; therefore this is left

to the individna

Conclusion
After the set has been conpletely asser
hled and wired, it may be tested and the
mplifier lined . This is an easy matters
first ke all external connections | plug
in the coils for the hand desived; set the
fwer recencratic resistors 111 at weros or

ntil they act short ¢irenit: Hieght the
ments, and st the linsing vollaves
ta the correet tes as shown on higl
existance voltmeter, Tune in sone enther
weik station, and vary the LE. transformer

rotors unlil the sige is 1he loudest. Onee
<et. these shauld not bhe tonehed again. In-
creatsing the first-detecior regencrntion con-
trol should ereatly inerease 1he volume and
seleetivity,

\n inprovenent well worth while "
prises merely one of Al ald-type varim
clers conneeted in series with the antenna

|
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SIX BIG AUTO
BOOK ALLFSRHEIZI;ZPED

on approval; whether vouwant to qualify as garageowner,

auto repair expert or merely wish toknowhow tokeep vour
own car 10074 etficient, look at 1hese buoks—they are sent to you for
free examination. Tlus brand new 1930 edition has been prepared by
w lurge group of Americs’s greatesl automotive engineers.  Anybody
who can resd will understand (hem, for thi= ereat aulvmobile encyelo
pedia 18 a veritable gold mine of valuable facts. Take advuniage of
this great opportunity now; rend in the
coypon for FREE examination. You AVIATION
don't pay us a penny, you don ¢ obligate MOTORS
yourself to pay anything unless you de- To addition to beinc a
cide to keep the books. Just tel] us vou ‘;,"’3;";:”"“ clopesdia of suro-
. 3 e enginecring tnese
want to see them and the full set of 6 tronks co n over 100
great volumes, just ofl the press, willbe pues on Aviatlon MNaotors,
sent to you. Head them, look them and as they are Just off the
over and prove to your own satisfaction  Press they brio to you i(he
that one fact alone. which you will find e R s R T L
in them. miay save you an expensive mkes these books {nralu-
repair, or help you toa better job. ahle to anyone.

NEW 1930 EDITION
EVERY PAGE UP TO DATE

Imagine books which are 0 new thal. with the co.operation of the largest automobile
manufncturers we have been able to bring every page right up ro date—iiring (i
grams. eonstruetion details, service problems—are all right up (0 the minute Nowhere
else that we know of can you get ns eomplete and up to date information Over a
million dollars of resonrces have enabled us to pive you the mes) up to dale b
on the subjeet ever published. You will ind nearly 20 pages on front wheel drives
plone, Fverybody interested in automobiles in any wuay wiil welcome these buoks,
especially on var

NO MONEY OFFER

Thia plan briags tnls valuable Icformation wlihin the reach of evervone You don't rend
us & Sinele penny; vou don’t hiave 10 pay US anything: just send your narg i ndedre 1
we will send you the complele sel of i volumes specially Lonud in e Luse Flexo cover
Read thain carefully, keep them 1) days, 6pd out any1hing You want 1o knuw w el then i yo
wanl o keep them send 82.00 thea and $4.00 per month untll 1he special low price of only
$24.50 is paid, TLere s no further obligation

American Technical
Socliety Memberthip
FREE

71 you send now for this brand
new & volunie edition of anio-
mablle enginterine we will ine
clulle » consuliation member-
ship In this great ergnnization.
Our lurge stafl of nutomoblie
aml aviation experts will be
ready to help you ut all times—
3 ; t

will be sent to you pro
WITHOUT COST. This mem-
pershijr 15 good for one (ull year.

ity

Rl SEND NO MONE

.
Gel thewe 6 big new o American Technical Society, Dept A-88

books on thiz liberal & [retet Ave. at S%tn Su..

offer and learn all tne a Chicago, Hilnsls

1 would tike 10 e the new £ w ion of 3
bal = any oblustins y e d
ty an a ¥ 15

rravesEsusaavyocsLinEsE

.
want thess on thie rany plaa
Scnd foe yuur aes gos.

H -
These books w1l be sent free Immediately upon reccipt of coupon
and address and that of his cinployer or other business man a3 u refercoce

20th Centory
MAIL ORDER CORP.

232 W. Jackson, Chicage, 1!,

Send for this FREE CATALOG
of Radio Bargains
and get FREE RADIO GIFT!

Make 20th Century your headquarters for everything in
radio. Lowest prices assurcd. Every article guaranteed.
Complete equipment for regular and short wave receivers
and transmitters. Sets, Parts, Kits, Pilotron Tubes and
other Pilot Radio products. Send for catolog NOW.
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After a Hard Day ~

RADIO-CRAFT

AT THE

STUDIO

COLLEGE INN

TOMATO JUICE
COCKTAIL

e e e S

bracer and
appetizer

ON SALE AT DRUG STORES
FOUNTAIN GRILLS AND ALL FOOD SHOES

COLLEGE INN FOOD
PRODUCTS CO.

[ Division of Hotel Sherman Co.]
CHICAGO, ILL.

The renowned

e

E 1NN
aEE .Jl.l'LlE':

Ten Tools In One =%

_ $100

1
A small hut handy article which serves for every POS- g
Invaluable in ©== L

sihle need of the all-round mechanic.
any emergency.

An excellent combination of utilities for the household
—cvery necessity featured: hammer, knife-sharpener, g
can-operner,
Just glance at the illus-
tration and yon will sce how really useiul this article 4%/ k|
i Indispensable to autoists, s
campers, Boy Scouts, canoeists, picknickers, cte.

nail-puller, hottle-opener,
cork-screw and weigh-scale.

screw-driver,

1s.  Only 10 in. high.

Price $1.00 Postage Patid. ¢
town to own the “Ten Tools in One.”

Grenpark Tool Company, R( -131]
245 Greenwich Street,
New York, N. Y.

Enclosed find $1.00 for which

lease send mel
prepaid your “Ten Tools in One.l' |

NUMIE treeiie neasossnrioenrieones.sosetcossoncsnsesss I
Address cicveiiiieiiiiieiiiiiiiiiiiaaaens vettataresies I
L1081 Y State...vvsvenne.s .

Be the first one in your
Send coupon
with your name, address, city and state with one dollar.

e YOURS

Ey

Wogh Seoie
Mook "

i v iel

MAIL COUPON

e ——

NOW!

Outdoor Jobs

(et Furest Ranger, Park Ranger or Game Prolector job;
$140-3200 month; vacatlun; sicady jubs; patrol forests and
varks; protect game. Quallly now. Wrlte for full detalls.

DELMAR INSTITUTE Dept. B-39 DENVER, COLO.

reeomm Big Magic Set $1.00

Contains Magic Wand, Obe-

dient Egqg, Marble and Dase

k};‘ Trick, Pencil and Loop Trick,

LMl Hindu Beads, Danisher, Card

f Trick, Complete Instruclions

and our 64, page lllustrated
Ml Catalog prepaid $1.00

January, 1931

lead; in this case, the antenna should not
be longer than abont 20 feet. This is par-
ticularly  desirable for tuning ahove 100
meters, the additional gain in selectivity and
sensitivity being decidedly worth while,

List of Parts

Two 2-gung 00035-mf. timing  condensers
(C), cut down as deseribed;

Eleven fixed condensers, as follows: one
LOoMs-mf, C1; one .00025-mf.,, C2; one
O02-mf, C3; two 0.1-mf., Ct; three 0.5-
mf., C5, two l-mf.,, C8; one .0005-mif., 7:

| T'wo .0005-mf. semi-variable condensers, C6;

Ten Silver-Marshall type-1301 plig-in coil-
forms, and two sockets for same;

Three bakelite tube forms, rotors and shafts
for L1 transtormers, as specified in text;

One Sitver-Marshall short-wave choke coil,
RIC;

Three Silver-Marshall long-wave choke coils,
RIC2;

One home-made choke coil (if needed; see
texty RI°CI;

One grid leak, S8-megohin, IR;

Two 50,000-0lnn variable resistors, R1;

Five filarnent resistors; two 10-olnn, R2; one
Z-ohm, R3; one 5-ohm, RRE; one 2-ohin,
R5;

One Carter 1000-ohm resistor type 1>-10 with
two shiders, R6;

One ligh resistor, half to one-megolun, 1375

One 2000-0hm fixed resistor, It8;

One 30-olun center-tapped  resistor, R9;

One jack for phones, J;

Three A transformers, T1, T2, 'I'3; power
transformer tor "TIA tube, if winding is
not already avatlable;

Punel and sub-panel, to snit lavout of tuner
and power umit preferred; 7 UN  tuhbe
sockets: 3 CX-301A tubes; two CON-222;
one cach 312\ and 371.\; indoctanee and
hook-np wive; hinding posts or cable plug;
and other miseellancous hardware.

Whys of Push-Pull

(Continned from pergte H18)

plate current of & tube s a true alternat-
ing enrrent flowing hack and forth through
the tube—the two ALC. components are flow-
ing in opposite directions at the same time.
That in V1 is woving fron plate to cath-
ode while that in V2 s nmoving from cath-
ode to plate.)

But DD and D are not out of phase; they
are exactly in plase and flowing in the
sae direction in each tube, Therefore,
the enrrent of 1 s flowing from  to f at
the same timne, and with the same intensity
that that of 1>’ is flowing from e to f.

The resnlt is that, while the enrrents (&
and ' moving in the smue direetion throngh
the transformer windings, strengthen cach
other, the currents D and ', moving in
opposite  dircetions with  equal intensity,
“buck™ and cancel cach other.  And, again
consideving onr tuhes as the path of the
alternating enrvrent, we may view the path
of the combined ontput signal voltages as
from the plate of V1 to its cathode, through
the filament wiring to the eathode of N2,
and then  throngh the transformer e-f-ed
hack to the cathode of V1; and then in
reverse,

This may be better understood by means
of Fig. 9, wherein « represents the voltaee
generated in tabe V1, and b that generated

.

-~
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in tube V2: these ave represented as bat-
teries for the sake of convenienee and elar-
iy but, woere aceurately, they are AL,
generators. The letters o, boey d,eand f
refer to the corvesponding parts of Fig 1,
in which the primary of the ontput trans-
former T2 is regarded as oa center-tapped
resistanee,

The fnl arrows show the direction the
current produced by V1 tends to take and
the dotted ones show the direetion of the
current produeed by V2o 1 [ is the troe
center-tap, and the two voltiges o and b
are alike, the cureents in o f-¢ are 180
degrees out of phase, ar exactly apposed
tu each other:; and the result is that there
is no signal enrrent in the arm throngh Ry,
while the current through o-¢ is the sumn
of that produced by a and b

Now let us see what lappens to D oand
1 the distortion waves: these, we see from
Fig. 8, are exaelly in phase and we may
use Fig. 10 to represent the condition. The
full arrews and the dotted arrows show
the respeetive enrrents as hefore. Now the
situation is a little more interesting: o’
sends current through Jd-f and Rg, while 8’
is s n(lin;_r current thromgh e-f and Ra. The
result is that Bg has both currents flowing

through it in tlu stme dircetion; while the l

L gt —

|Lwaves c moc! wAVES D AND O
Fig. 9 Fig. 10
Lo push-pull, i o strenathen the
stpeal efty bt ca ' e Uharmonics”
or tube ri u ¢ ( 1),

ontput  transformer bas a current going
thraugh half of its primary in one direetion,
and an egnad - current going through the
aother lalf in the opposite direetion,

We know: (1) That a valtage is indneed
in a winding whenever o flux (magnetic
field) is varving through the winding: (2)
that the flun is diveetly proportional to the
current producing ity (3) that the flux is
in phase with the enrrent prodoeing it;
and (1) that the value of the voltage pro-
dueed by the Hux bears a fixed relation ta
the flux,

Applyving these laws to our cirenit for
waves Doand [ (Fig. 8) we may consider
that two fluxes are set up in the transformer
by the two enreents thraugh the primary,
These two fluxes, being in phase with their
currents, are 180 degrees ant of phase with
cach other, heeanse the currents produeing
theur are divectly opposed throngh the pri-
nmary.  Fach flux produoces o voltage in the
seconcary hut, sinee the fluxes are out of
phase, the voltages are also exactly oot of
phase and “buck” cach other. The result
is that there is zero voltage at the terminals
of the transfornier’s seconctary; which means
that the distortion currents I and D' have
had no effect and will not appear in the
speaker.
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HOME RECORDING was the it of the New York Radio Show and will Le the sensation of the year,
Public interest shows that the idea will sweep the country, mithans of honmes will he egaipped,
Simplinms, Iue,, presents a Home Recording outtit that can be attached to any  radio aned any
phonograph,

With this simple. inexpensive home-recording apparatus. you can make phonngraph records of every-
thing you'd like to rehear, Special radio programs, conceris, the voices f yaor ehildren and friends
as well as vour own, unusual events, all cin be recordad for futnre reproduction with this new outnt,
Outfit comes complete with recording arm. picknp apparatos and microphone, or. “the parts can he
bonght separately.  Priced exceptionally Jow.,  Send for further information,  Special discounts to
dealers and service men,

This new device opens up an unlimited field for radio dealers and service-men.

White for full information today

r 3
I SIMPLIMUS, INC. '
67 Church St.,, Boston, Mass.
I I'leaze semd, wilhout ohllgation, all Infurmation 1czaniie the Fome Thconding outfit. I
I NAME ottt et l
: ADDRESS I
] CITY e 1
| ocereatioN |
e o o o o T —— — —— —— e ——— — T — — —— —— T — v T T v v —— -

GEN — WIN

[ (ONTRO

Brings
1931 Features
to any Radio Set

Frann v hattery or clees

tld Tadlo sets, o
Victng recepthon ean be had by

u ' the  GREN \\'I\ Tone (I' 1ttrel
i ae brilllane,  hrhghts wellas . or
\-.-J‘| '. I‘ ”II( Wtlines thuit | ew Tone Contiel biing-,
.HI‘ . [} the nel an Tapters uider Hower
t a eatig whing,  With |k1|m ke o i wobn ’I!nl-h
1 v 11 n unting, | i1 ¥4 !‘alt_:l_u
Dealers piodel I b e lnonze L hed ca-ing, List Price, e,
1 Servicemen and Custom Set Builders i an
Servlcemen Pealer's '3 wy | e the GEX-WIN Tmu 1|)| Lrol
3 b -et Setul liei ko ey ondr N y fur yuur

Write for C°+°|°g ' upply with regular 4345 N rcount divducted.

TI:E C?Liii Scf_o. GENERAL WINDING CO.

New York N. Y. 214 Fulton St. New York, N. Y.

Stidy RADIO in
CANA DA

. Over 100.000 Townsend CANADA'S PIONEER COLLEGE. endorsed

B”Power Unitsin Use by leading radie manufacturers, offers DAY,
HAaoked up In a few minntes.  Vse EVENING, HOME STUDY and SPEClAL
sae fubes—no changes  Works on TRADE COURSES with free scholarships

ELECTRIFY YOUR
RADIO FOR ONL fﬁﬂi

Why discard {our present good set when you
can eleetrlfz
expense of

t for only Sﬁ 85 and bnninh the sanoyance and
uying new "B’ batteries?

n‘ln(;n"(r’::l’(\lll: .il:;rnr‘n)\':':u-n\l"in”rlllf and trip te Toronto (all expenses paid).
ception,  Nend n;.elw ] adidress Write for booklet to Principal.
S e ) ity il o) [ fADIO COLLEGE OF CANADA
TOWNSENO LABORATORIES 310 Yonge Street = = - Toronte

423 W, Superior Street Chicago, Ulinois
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ANALYZER and TUBE
TESTER

This reliable
meter selling for
consfderably
less than many
otliers on  the
market nieets
the demands of
every service
man most effl-
clienily. Its
sturdy ¢onstriae-
tion amd nwy-
racy in testing
voltages. tulws,
open clrevits,
e, asanres ¥oy
sallsfuction apl
long nse.  This
meter is llonri-
cal in eonstruc.
tlon and re-
sembles  others
which whalesale
from $60 to
£100,

WHAT 1T
DOES FOR
YoU!'
Shows A Cand
D¢ Fllament
Viltages,
talso Sereen Grid

Tests Plate and Grid Voltages
Voltages)

Indicates Ilate Current and Line Valtage

Shows Open Clreudts aml Grounds

Tests A, and D, Tubes

This ﬂﬂ‘minnulb fine meter makes every essentla)

test on the radio set,

207 dpordt renalred on all ¢.O.D. shipments,
Shipments  positively made within 24 Dhours.

GRENPARK TOOL CO.
245 Greenwich St., New York, N, V.

QuUIT
TOBACCO

No man or woman ean escape
the harmfu | effects of tobacco.
Don’t try to banish unaided
the hold tobacco baaupon you,
Join the thoysands of inveter-
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This statement will alsa he true for the
fourth, sixth and other even-numbered dis-
tortion harmonics; hecanse, in each  case,
we will have the condition of Fig 1o—that
there are equal palaritics across the trans-
former. ‘I'he result, as we have just found,
is zero,

Currents C and €, however, which rep-
resent the troe sigmal inpnt have passed
through the transformer in sueh o way that
the voltages each has produeed in the sec-
ondary add; while their currents through
the biasing resistor g have eliminated eachy
other.

This last peint—about the bucking enr-
rents  through  the
one of the most important  characteristies
of the push-pull eirenit. N\ study of this
cecentricity reveals some highly interesting
speculations; some of which we hope to in-
clude ir the next installinent.

biasing resistor Rg—is
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The Midget Receivers
(Continued from page J08)

Volume is controlled in this set hy vary-
ing the control-grid hias of the first two
R, tubes. The type 24 detector is re-
sistance-capacity-coupled  to the type ™27
first audio; the grid of the latter tube being
returned to ground throngh a grid leak, as
usnal.  The ontput of the first awdio is
resistance-capacity-coupled to the type 45
power awdies but the grid of the power tube
is returned to the first AF. cathode throngh
an andio choke. This choke is tapped for
the coupling condenser econnection, and, thus,
a “parallel plate feed” cirenit is obtained.
The tone control shunts the prinmry winding
of the output transformer.

In fortheoming  issues of  Rano-Cravr,
other midget sets and cirenits, not received
in tiie for this article, will be shown,

Making Your*Mike’’for HomeRecording

(Continued from page 403)

are given; bhut the positions and sizes will
vary in cache eonstruction. .\ hole for the
push-button completes this part of the work,

Now, about that diaphragm; if yon can't
find an old Baldwin lheadphone, with its
corrugated diaphragm, it will be necessary
to use that from an ordinary  headphone,
In the latter case, it will be found that a
hole wust be drilled in the center, for the
threaded shaft of the microphone hutton,
This drilling st be done wery carefnlly,
in ovder to prevent bending the thin metal.

Next, the bracket for the microphone but-
ton is to be bent into shape. Although the
hutton will work when fastened only to the
dinphragm, becanse of its *‘inertia,” such
a mwmmnting necessitates a rvigid-cdge  dia-
phragm; and this type of construction is
not nsed in making this unit.  Instead, six
little picees of light-weight cloth (such as
your tailor can give you from his many
“samples” of medimn-weight woolens), are
to bhe fastened to the wooden frame, with
a touch of glue, at six points cqually spaced
aronnd the cdge of the diaphragn.

Now, tightly bolt the wmicrophone button
to the center of the diaphragm, (using cx-
treme caution to prevent cracking the deli-
cate picee of mica in the button) and fasten
the other end of the button to the metal
hracket; after which the bracket is te be
nnnted on the wooden fraie,  Then care-
fully raise or lower the buatton, antil the
diaphragm is just resting agninst the picees
of 1/56-in. cloth; and Atighten the button
against the hracket (Iig, 1D).

Finally, screw the mouthpicee into  the
wonden  frame and  fasten the ahunimon
shiehd can in place, by means of the two
battery nuts, after having hrought ont twn
leads; which are to be connected as shown
in the schematic circuit (Fig. 2).

The proper handling of wicrophones has
heens desevibed in the article, A Publie-
Address Adapter Tnit,” by Tloward Smith,
in the Octoher, 1930, issne of Ranwo-Crasr.
In this story, the interest centered in
“donble-btton” microphone; bt the sane
principles apply to the singte-hntton type
we are now deseribing, The similarity be-
tween the circuits will be seen by comparing

the cireuit dingrams.  As  stated in the

article: named,  a suitable  “microphone
transformer” s a very necessary part of
the cquipment, in ovder to obtain  good

matching  between  the impedances of  the
microphone and that of the unit into which
it couples.

The experimenter is strongly urged o
buy, or at least horrow for the oceasion,
a millkupmeter having a range up to ahout
25 or 50 ma. This is to be plugged into
the circnit at J, to determine the amount
of corrent passing through the hand micro-
phone.  This value should seldom be allowed
to exeeed 8 to 10 ma.

There are a few cautions to be learned

T PRE-GROOVEN
RECORD -~

PicK up”|

PLAT E BENT
OVER

URUSED
# et a5 oums U et NEEDLE

PUSH-BUTTON SWITCH  FG.2
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Ll i
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OLD PRIMARY
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NEW PRIMARY —
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Above, a circuit suitable for the lome micro-
phowe with a reversed “pickep’t: conter, the
contections used cwith audio amplification: be-
lose. an LF. trausformer converted into @
microphote transformer.
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befare attempting the use of the circuit
shown in ¥ig 2 for home-recording.  In the
first place, a “sensitive”™ or casily-impressed
record-hlank is neededs in the second, a goad
srecording needie™ s essential. Also, it will
be necessary to aperate the microphone at
its maximuun sensitivity,  IE will be neces-
sary, ton, to weight the recorder (2 “pick-
up™ conmeeted backward), as the illustra-
tion shows.

If it is itipossible to obtain maxinnm sen-
sitivity from the particular microphone nsed,
it nray he neeessary to aaplity the ontputg
a circnit for this purpese is shown in Fig. 3,
Of course, a second stage of andio amplifi-

cation may  be used, if neeessary: bt

RADIO-CRAFT

whether it is necded must be determined
by experiment,

Although the construction of a really good
wicrophone transformer is a work of some
skill, the experimenter may wiant to try his
hand at making one.  This wnit (T in the
cireuit dingrams) may be made from an
ordinary  awdio trausforner, as shown in
Fig. 4; note that it is necessary only to
wind a low-resistunee  primary for  the
“mike,” wsing rather heavy wire, This pri-
mary takes the place of the old, high-resist-
ance primary, which is left unconneeted.

It a suitable radio set is available, it may
e called into serviee, connecting the home-
made mierophone in the manner deseribed
in last moutl's article.

Tone-Control Desigh for Your Set

(Conlinved from page 109)

A Truoe-Tone Circuit

Just how to do this in o simple manner
is a problem, The introduction of more
capacity  aeross  the transforner windings
short-circuits the high frequencies which are
abrcady lacking to an alarming degree. It
is a well-known fact that the coupling of
audio-frequeney  transforiers may  be im-
proved at the low frequencies by resonating
the primaries of the transformers to sotie
particular frequeney at the lower end of
the awdible range.

The effeet upon the response curve, how-
ever, is shown in Pig. 3. Here »C" is the
normal response characteristic of the trans-
former and A" and "B illustrate  the
effeet of employing sueh a cirenit as that
of Fig. 23 where the eapaeity C, connecting
the high end of the choke and the trans-
former primary, is of such value as to
resonate with the transformer primary at
some low frequency (B0 eveles for exauple;
resonating the primary at sixty eveles would
inerease the hum to an undesirable extent),
The feed ehoke L, through which the plate
current flows, is an “Amertran 103" choke
or a similar deviee of high inductanee. The
condenser ¢ should have a capacitance of
about 0.25-mf, which is an average value
hased upon an indnctance of fifty hearies
for the primary of the transformer T, (The
by-pass condenser does not enter into the
calenlations, but should be 05-mf, ar more.)

You will note that, in Fig. 3, the “reso-
nance hump™ in the response eharacteristie
is lawer in enrve B than in “A”: the in-
troduction of resistanee inte the resonant
cirenit decreases the voltage effeetive aeross
the induetanee ot the vesonant  fregqueney,
Here we find a method of controlling the
low-frequeney response. A fifty-thowsand
ohm variable vesistanee R is inserted in the
return lead from the low end of the trans-
former primary. This value will give a vari-
ation in response, vver the range indieated
by the curves A", “B" and “C”; which
now indicate the response at the lower fre-
quencies over the eontrol vange.  Now, the
Totder the reproduetion desived (above the
original level). the greater the resistance
in the eirenit for accurate reproduction.

Here we have a tone eontrel which nay
be adapted to existing veevivers;y either by
remodelling the set, or by nsing an adapter,

Such an andio system is based upon the
actual physiological conditions involved in

listening to o reproductions and not upon
the desire for the maost pleasing effect re-
pardless of fidelity.

Tone Control for the Trade

For the Service Man, the most desirable
it mnst be one which will enable him to
seeure the same results obtained in recent
commercinl  receivers, withont altering the
wiring of an old receiver to o major degree.
such  a  device may  he  emploved, by
making slight changes in the values of the
components, in any  reeciver,  whether
cquipped with @ magnetie or a dynamic re-
producer.  Fhis device is to be inserted in
serics  with  the windings of a  magnetic
speaker, or with the moving coil of the
dynamic.  (Fig 4).

In the case of the magnetic reproducer
the values would be as follows: I, 1 henry;
¢, .05-mf.; R, 50,000-chim potentiometer, For
use in series with a 15-ohun moving coil the
constants would be: L, 2 millihenries; €,
f-mf.; R, 200 ohms.

The effeet of this device will be to atten-
uate the lower or the upper register, as
desired, in a manner similidr to that em-
ploved in the tiner broadeast receivers of
today. ‘The conneetions given in Fig 4 are
self-explanatory. It might be well to pro-
vide a switeh SW to short-cirenit the re-
sistanee, and eut the tone control ont of the
civenit, when desired,

When a magnetie veproducer is used, a
coil having approximately the desired valne
for L. may consist of abont 300 turns of
No. 32 insulated wire, bunch-wound on any
convenient core. For uwse with o dyninnie
reprodueer’s voice eoil, this inductanee may
consist of no moere than 50 to 73 turns of
No. 16 to 18 insulated wire,

The two systems explained represent the
two extranes—the scareh for maxinm fidel-
ity on one hand, and the seavch for the
most pleasing tone on the other. The writer
would suggest that the fivst method be nsed
in the experimental reader’s own reeciver—
where he can afford to Imek the trend of the
day in order to obtain maxinnnm personal
satisfaction, The seeond wethod is fine for
use in adding tone control to an obsoleseent
receivery for the effect is startling in its
action.

(See also, “How Tests of Audio Quality
are Made” page 632, in the June, 1930, is-
sue of Ravo-Crarr—Editor.)

When tubes blow. .. filter equipment

fails...tone quality suffers...look to

line voltage Huctuations
AMPERITE automatically regulates

voltage variations up and down be-
tween 100 and 140 volts to exact
requirements.

Easily installed in any electric radio
in 5 minutes without chassis changes.
Satisfies customers . . . reduces tree
service ... pays you a profit.

A type for every ¢lectric radio, includ-

ing yours. Ask your dealer or write us
giving Your set name and model.
Address Dept. R( -1

W ﬁMPERIT! { Egoraﬂon

561 BROADWAY. NEW YORK

ERITE

A new radlo thrill for you! Llsten In THRECT to London,
Parls, Berlln, Luenos Alres amd other broaadeasting slations
throughout the world svia short waves,  Enjoy uithiue for-
elgn prograws from strange lands.  Your onllnary recelser
cannal tune In these low wave stations,  WORLD-WIDE
RECEIVER gets 11 to 550 meter stutions with sorprising
elarity,. SEND NO MONEY! Just write your name and
adidress on a posteard and ask us to send you Ihls_ wian-
dertul guarantesd short wave sel.  Pay postnum $5.45 plus
a small dodivery charge. A1 orders \West of the Rockles
st e accompanied by $1.00 deposit.  Forelgn countries
| must remll 1o full.  Write today!

NEW RADIO BARGAINS

| Low Power Transmitter adaptablo for phune or code.
l With plug-ln <olls .. 814,75
1

221, 2837 tubes and 1
laus volume
this set 1o

Aute Radio—1'ses O 215
single oliad, treme Comn-
puarantes

power (e, r
et Fits car.  We

-

pertunn better than sets sclling up lo $1560...... 20.00
B Eliminatar, Dlone Diry with 230 tube. T30 volts,

will oterale up to ten tube set, fully guarantecd.. 6.7%
AC—A B C Pawer Packs. completely assembled,.... 875

Tubes: UX tipe, I-day repl nent gnarantee ,
$2.25; Nvu, 25, $2.45: No. . $1.85: Na 253
Nou. 224, $1.25; No. 75¢; No. 226, 65¢; No. 171, 75e.

International Mierophone, twa hutlon for publie address
system and transmillers, speech ot musle..o...... $9.75

‘ CHAS. HOODWIN CO.
4240 Lincoln Ave, Dept. A-15, EH]CAGO_

I'p-ta-the-mlnute offerings
at whaolesale prices
Tnel < fhewest ‘Tone  Con-
merhetero-
aph come
vave recelvers,
nublie ad-
con-

| bination
antamobily
dress.

~hort

radlos
Mtradive  walbut
soles and latest accessories, parts

amd kita,  Don’t buy until you
see our blg catalog.

\ Turn to paae 430 of this issuc and read
the special offer to those who are actively engaged
in radio,
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Hotel Directory of the Radio Trade

The hotels on this and the opposite
page are patronized by the Radio @ ¢
Trade. Make them your headquarters.

® @

]

' SO0
Rooms

800 Baths

Old Fashioned Hospitality
in a Modern Setting

In the Grand Central Section, 10 minutes

from Penn. Station, near Times Square,

Fifth Avenue shops and important com-
mercial centres and theatres.

Radio in Every Room

Single Rooms $3 to $5 per day
Double Rooms $4 to $6 per day

S. Gregory Taylor, President Oscar W. Richards, Manager

HOEEEMONTCLAIR

NEW YORK CITY

e Pelvedere

FORTY EIGHTH STREET
WEST of BROADWAY

;A@'u) Yorty,

Resident and Transient

| 450 OUTSIDE ROOMS |
Each With Bath and Shower
Serving Pantry |

$3 to 36 PER DAY

Special! Weekly or
Monthly Rates

Best Food in New York

D. M. PEPPER
MANAGING DIRECTOR
_—————————
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Radio-Craft Kinks

(Continned from page +10)
telephone or high-ratio andio transformers:
while condenser C (ordinarily about .01-mf.)
may e varied tor different tones. Fhe tele-
phone receiver is designated as H; the ni-
crophone, Ms the voltage supply for the mi-
crophone, .\ (which will vary with each
mike—although its avernge value is 3 to
s, valts).

It no microphone is aviiliable, one may he
conveniently made by mounting on the dia-
phragm ot the receiver a “microphone hat-
ton,” ebtainable for abont a dollar.  'FThe
assembly is to be taped together and placed
in a box, padded with felt or cotton to pre-
vent the audio howt being heard in the room,

A TEMPORARY 7USE
By J. B. McGirt

IHE writer ran across this “kink” when

the new Crosley sereen-grid models first
came out. The sets were equipped with a
-anp. fuse and frequently, when the radio
was first put in use, the fuse wonld blow:
whereas the fuse would hold if the beater-
type tubes coutd be brought up to operating
temperature. To  keep from blowing  so
many fuses, 1 resorted to a tinfoil fuse.

TINFOIL
re \
3 \
METAL 5 CARTRIDGE
FERRUCE L TUBE
PAPER | |
———=__ |
Fig. 6
A oway te renewe e old fuse.

Take o picee of tinfoil on paper (such as
vou find around chewing pin and ecigar-
ettes) and cnt it to o size that will just
about go avound the old fonse tnbe,  Next,
cut away a portion of the paper and tin-
foil; and vour fuse then should look like
the one illustrated.

Orvdinarvity, the least amount of  tinfoil
that can be left is abont right; although
it ecan be made to fuse at higher current
levels by making the condueting strip wider.

Tonhe Controls

(Cantinued from puge 411)

Instead of the fan switch, a  welector
switeh may be used in, for instance, the
conpling-condenser-variation idea, as shown
in Fig. 9: different valnes of capacity are
required, sinee they do not add up as when
a fan switeh shunts the capacities.

Another suggestion of the writer, for
cases when it is desired to obtain a grodueal
change of the conpling-condenser value, in
cffect, is shown in Fig. 100 The advantage
of this combination is that, although the
volume is reduced, there is greater reduct-
tion of the low notes than of the high; an
effect opposite to that obtiained when con-
densers are used to by-pass the high fre-
quencies around transformer windings, To
insert the units R and C, the conncetion
hetween R1 and C1 is broken at X,

(To be continved in February Rap1o-Crarr.)
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Information Bureau |

(Continued from page 420)

against the stationary field of the permanent mag-
net.  This reactiom is physical, and the coil, heing
frecly suspended. moves in proportion to the amount
of cutrent throngh it.  lowever, alternating cur-
vent, flowing through this winding, at the rate of,
say, o) cycles,
attracted and repelled so fast, that the coil cannot
follow it. If there were some means of changing
the ficld of the permanent magnet, at the same
rate as the change in the moving coil, there wonkl
be coutinuous repulsion; and the needle  would
indicate truly, |

This action may he obtained by discarding the
permanent magnet and substituting two coils (N,
S, shown at the left). These are connected in series
with the moving coil, so that alternating current |
through these cuils changes polarity at the same
rate as the current through the single moving coil.
This produces continuous repulsion, and indication
on the \.C. meter scale,

57 ELEMENTS IN VACUUM TURBES

(104) Mr. Warren 1laley, Mountainside, N. J.

(0).) Mention has recently lwen made that there
are 57 clements that enter into the construction of
vacuum tubes. Is there any record of the names
of these elements?

changes polarity so rapidly and is |

(.\.) While the statement as to the number of
clements is essentially true, the actual count vartes
from time to time, as the designs are modified;
while the clements are, in the main, representative
of most vacuum tubes. A late list of these cle- |
ments is given below, by courtesy of the R.C.\.
Radiotren Co.

Hydrogen Numinum Tungsten
Solinm Yitrinm Chlorine
Potassium 14 Rare Larths* Ilelium
Caesium Carbon Neon
Copper Silicon Argon

Nilver Titanium Iron
Calcium Tin Cobalt

Strontium Lead Nickel

Barium Phospliorus Iridium
Magnesium Tantalum 1"atinim
Zince Oxygen Thorium l
Mercury Chrominm Nitrogea

1loron Molyldennm

* (The ‘‘rare earths” include the metallic cle-
ments cerinm, Janthanum, praseodyminm, neody-
mium, illinium, samarium, earopium, gadolinium,
terbinm, dysprosium,  helminm,  erbium,  thulium,

ytterbinm and lutecinm  which occur together and
are hard 1o separate. They are used for conting
filaments.—Fiditor.)

The different elements and materials are used
as follows in differents parts of the tubes:

GLASS
lorax
Zine oxide
Cabalt oxide
Putassium carbonate

Silica
Swdium carbonate
Calcium oxide
Sodiunt nitrate
lcad oxide
RASES

lakelite Copper

I'orcelain Nickel

Glass Tin

Wand filer Marhle flonr

Zinc Ethy1 aleuhol
FILAMENTS

Tungsten Silicon

Barinm carbonate
Strontium carbonate

Thoritun nitrate
Carhon

Nickel Caleium
Cobalt tarinm nitrate
Iron Strontium
Titanium

GRIDS
Nickel Copper
Monel Chromium
Molybdennm

PLATES
Nickel Tron
Monel Tantalum
Molylddenum

LEADS
Iran Zine
Nickel lorax
Copper

SUPPORTSR

Class Nickel
Mica Molyhdenum
Lava Monel
Isolantite

(Continued on page 346)
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HOTEL DIRECTORY OF
THE RADIO TRADE
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HOTEL CUMBERLAND

S54th Street and Broadway
New York City
3 Minutes to Times Square

Close to Everywhere—but Removed

from the Noise and Clamor

A modern fireproof hotel  with
every maodern hotel convenience.
Within walking distance of the-
atres, shops and business sections.

DAILY RATES: Room and Bath, $2 and $3 per day

Special Weekly Rates

Under the Personal Management of Joseph Goulet

formerly of Hotel Woodstock, New York City

FREE CATALOG FROM ANY RAILROAD DEPOT

| ]
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R. B. LUDY, M.D.

7he HOTEL

"SOUTH OF THE
MASON-DIXON LINE"
is but another way of saying
"Hospitality™

HOTEL LUDY
South Carclina Avenue at the Boardwalk
Atlantic City's Newest Centrally Located Fireproof Hotel
IS South of the Mason-Dixon Line

Its RATES are as PLEASING as its hospitality
$5 up Daily — American Plan — $30 up Weekly
$2.50 up Daily — European Plan

Fireproof Garage Attached

SERVICE MEN — DEALERS

A few minutes of your time NOW, spent in reading
the interesting announcement of the OFFICIAL
RADIO SERVICE MANUAL which appears on page
390 of this issue, might save you hours of time in
servicing in the future. Every dealer, Service Man
and custom set builder should have a copy at his
disposal.




brand new.

loualy low prices that they cannot fail to astonish you.
These sets are so-called stare demonstration models and are not sold as
However, all rets have been carefully tested and put into good
shape and we guarantee them to be in good working order.

All other merchandixe listed on this pase is brand new and is shipped in

——e RADIO’S GREATEST BARGAINS o

THIS month we are offering a great variety of battery sets at such ridicu=

original factory sealed cartons and carries the same guarantee of absolute

satisfaction.

Act immediately as the supply is limited and we reserve the right to
return remittances as socn as items are sold out.
In many instances. our sale prices are lower than the actual manufac-

turer's cost.

For terms, see bottom boxes.

Radiola 25 Superheterodyne
The T i Lap-ieers
atl t reyniring i
X 119" tuhes.

side  aerlal @5 needed.
The receiver lax 10-ke
gelectlvlty. Tuning of this
recelver 13 acemmplished
thiough  large  *“thumb-
operated”” tunliz (rums,
8¢ desizned that stailons
may he “logged*’
directiy on the
drums.  The  small
center knoh eontrols
a multlple - contact
swltelhh whieh
changes the circuit
to Inchule one or
AF. A two-tahe mabogany
of criginal  pattern  hovses
1ts overall dimen-
Shipping

No oul-

two stages of

veneer  cablhet |
the cltassis and latteries.
slons are USxlix1? Inches high,

weight, 3% lhs.

List Price $265.00. $10,95
YOUR SPECIAL PRICE ...,..

Stromberg-Carlson 523

This fine set vses 4 .
2000 and B O200A
tulies. The cabinet
1s one of the finest
ever made for radlo
sets. A slanting,
heautlfully grained
wonden pancl car-
ries the tuning es-
cutelieohs.  The panel econtrols {nclude a
“Long-8hort Antennia’ switch: 3-ohm and
20-0hum  rheastats: On-OfY**  suap switeh :
audle outmut jack: and a Weston #-7 valt-
ticter. The juck on the pancl is for pliono
kraph pickup, .\ neutradyne circnlt §s used.
26 lone x 11 deep x 13 Inches high.  Ship-

ving welzht 75 1bhg,
... $2495

List Price $160.00.
Freed-Eisemann NR-5

YOUR SPECIAL PRICE

(Neutrodyne)
A aolld walnut
e cablnet  with a

niano finish is the
lousinz. Jacks for
Ist and 2nd ALF.,
and Detectar ont-
put are provided.
Hard rublier in
sutated variable condensers (I5-plate) are

el There are two glass-insulated *‘neuten-
dons* s 3 UTall o vision™ malded  tunbng
[UH 2 molded  rhieoctat knols; 2 A F,

" S {ver:

trn rwers and 1 tuning
all ity p g XU dtehes. The
pinel s k ¢ . rnzrased and highly
poellshed,  Sldpplne weight 30 Jhx,

List Price $145.00.

YOUR SPEGIAL PRICE $7'95
Utah Dynamic A.C. Power
Speaker—Model 33A
110-volt, 60-cyclo
A lHght secket
smpmly far riehd
excitution wilth
WestInslhnuse Jry
reetifier.
% oin. hiigh, Mg
. wide, 7% in,
deen  Spepker
comes  packed in
wosin erat e
Welzht 19 Ibs, It
Is ane ol the
st pawerfnl as
well as best re.
producers in the market.

List Price $50.00,
YOUR SPECIAL PRICE........

38 X f

S-inel cone,

7 50

A.C. Phonograph Motor
SYNCIHRONOES—

ACTLY
minnte
Jdespite any valtage
varlations. Mot
conpact male—
only 11 in, thick-
meunt~ in osny lhoited space, For 110 volt,
60 eyele, A°. Complete with turntahle. Ship
phrz wgt, 10 b=, List Price $15.00, 4_45
YOUR SPECIAL PRICE........

Pacent “I’honovex” Pick-up

One of the hest and

mogt powerful  electrie
plumnegraph plek - ups

made, DBalanced tone

artm.  unusually scnsi-

tive,

Shipping welzht 7 Ibs.

YOUR PRICE........couvonuus

$4.85

Radiola 28 Superheterodyne

Is a “Neeoml  llarmonie®
superiietermlyne, LHuwever,
the cincuit of the "*28"° In-
eludes 7 type X149 tubes
and 1 type X120 tube. The
Radlola 28 ludes 3 8.1 F.
ean 2 1-mf. safety-
laml by-pass  condensers;

ceuter-tanped loap (necessi-
tated by the stage of neu-
tralized RPF);: 1 off-on
switch: 2 tilanent rhepstats;
I f-coll R.F. inductance; 2
jacke: and the special 2-
sucket “'catacoml’ cuntaln.
Inz the LE., RF. and AF,
transformers. Coast ta const
recentlun s a rather usual
aceatpllshtvent! Usesx 2
drum dials—space for statlon logcing there-
on, Many easy ways of electrifylng this re-
cefver. Mevolving loop—=zreatly assists tun-
ing. Access to hattery compartment obtained
by ralsing recciver an hinge. A pressed steel
frame supperts the chassis equipment.  The
mahogany cabluet haa the general appear-

ance of & Secretary.
$2 498

List Price $295.00.
YOUR SPECIAL PRICE
Atwater Kent 30 Compact
fme of the hest sets
Atwater Kent pro-
dieed, Tt is & slx-
tihe  set, Three
stages of R.F. am-
mlification, detector,
two stages of A F.
amplification. And,
single dial control,
hattery sct It will sell on sizht. as the
#lossy, maolded bakelite ““full vislon®' (Hal.
wolume  eenlrals, ard  highly glhled metal
parts present an adtractive appearance, There
i~ & veruler wheel at the liwer edge of the
dial, for fine tuming The varlable conden-
i-plate =ize. The two X F. trans-
shielded.  Thede  transformers
¥ e nsed as replacements as they  will
fie Imto a St e The sockets are
demaumntaly 11 dinetsions pre Joxdt
X612 firehes Lihphug welzin 20 jhs,
A Gewire o  cable & f1. long s
ineluded. 5 type 2010 tubes and 1 txhe 1124
or 171\ agre reconmended for this receiver,

List Price $80.00. . $l4.95

YOQUR SPECIAL PRICE
Ware Type T. Neutrodyne
: This 1« the minst eca-
numleal In operation
of all radin sets. The
citeuit s that of a
NEU

Even as an ordinary

REFLIE -
TRODY incorpor-
ating 3 UV-194 tubes,
The maliogapy  cab-
fnet i 11 I, long
ap) 14 in. deep. This
testen provides moom
for the Yo mupply

of 3 dry eells. 2 R wu| 1 C™" battery.
There are 2 13 plate vatiable condensers. 2
aeurredyne-type ROF. imnstoruers, 2 N F
tnonsformer s, theostat, 2 jacks, R.F. choke
< tunine dials,  shock-absnrbing  monnting
fur the 3 tulies. Shipping  weirght 16 1bs.

List Price $65.00. $5_95
YOUR SFECIAL PRICE .

245 A.C. Power Transformer
For five 224 {or five 227).

two 215, one 280 ALC
tubes, UR ANY COMIEL-
NATIONS OF 2%.vor 7
TIHRES, Al secondary
wimndinge CEXTER TAP-
PER,  400.YOLT {11111
VOLTAGE SECONDARY.

T WATT  CAPACITY.

Size 5S'X1Mx3% inches
I 110 valt. 60 eyele,
\ shlpping welght 12

il)‘u.A
List Price $15.00
YOUR SPECIAL PRICE

2% Velt A.C. Fil. Transformer

Two windings, both center

tapped. One lizl fiv
227 wr osih 221 2

thes, and the aother

twn 215 tile.  Total:
amp= Far 116 valr,
eycle, A, Nize 1V x2Rx
3 inches  Shipping

weizht 6 1bs,

List Price $10.00.
YOUR SPECIAL PRICE..

Radiola Superhet. AR-812

one of the most
famuus radlo
gets In Amer-
fea.  This  set
nlaced on &
tahle, the bat-
fery switch
turned to *on,** and musle will he hearnl,
—without an outdoer antenna; it works with
a loup aerial bullt in:lde the cahinet. The
set 13 super-sensitive andd, In certain loeall-
tles, it 1s pazsible, ou the east cuast, to
liear west coast statluns. The cahinet holds
all the batterles for the six *‘dry-cell*” tubes
requirad. Rome experlmenters tune In short
wave statlens amd use the AR-%12 as the
INTERMEDIATE FREQUENCY  AMPLI-
FIER. In thar way the tren lous amblifi-
cation obtainable frem this receiver tx userd
to the fuillest extent, A push-pull switel
(center) turns the set on and off; another,
(lower lefty entz In cither one ar two
siaces of A F. amplification.  Althangh the
cablnet Is 35 luchies Johe. 11% deep amd
11% high, the panel of (he recelver I8 only
19 Inches long and 9 Inchies high.  The dif-
ference lles In the two end compartimenls
for A" and 'R batterles, Rix type P'VIOD
tithes are remtired for this receiver. Dry-
erll power tuhles, the tyie *20, may be nsed
Iy this set If a Naald or similar adapter

13 used. Shipning weight 435 lbs.
List Priece is $220.00. 9
YOUR SPECIAL PRICE ...... $10 5

Atwater Kent Model 35

One of the most
compacl  recelvers
ever uffered to the
publls. 3stages R F,
3 rvarlable conden-
sers are usedl.

The chassle 1s honsed

Wi nizh pressed metal cab-
inet. This Is a “ene-dlal contral’’ receiver.
Incarporated In this set is a 6-wire cable,
each wire of which 1< robber jnsulated and
“eolor ewled.”  Thls shielded receiver has
very high *‘ain”’ aml may he uzed with
antennas of any lenzth, without in tlre least
affecting the tuning. The varfahle condensers
are of the ‘‘simgle bearing rator'’ tyie. This
set takes the following (ubes: 5 type-201A
and ane type-1128 or 171N tuhes.  Shipping
welight 16 Ihs. List Price $65.00. 14_95
YOUR SPECIAL PRICE

Freshman “Masterpiece” B

Tt Is  fislshed
gralned walout ta
march  the  veneer
of the rabinet Ta-
pered piressed-neetal

ti-1 ratin
trol the tuning cun-
denwers.  the il
setting  beingz ohserved throngh  whilows,
Volume, as well as rezeneraiion and uxeil
lation, Is  adinsted by twa levers,”
which are rheostut-arm eontrol. An off on
switeh completes 1he mane Mot wses
S o3l A tubes. Two type AF, trans
formers are used., ratlo of alwuat 5 10 L
Three 19-plate varlable condensers are rivet
ed o the frame. 7ie zag-woumnl cofls consti-
tute tunine indactar A pawer fithe may
he usid o the last e of S anplitica-
tion. {r desited, Snipping welght 30 Ihs,

List Price $75.00.
YOUR SPECIAL PRICE ...... 56'95

Earl Power Transformer

Make maney revamp-
g the gll batlery
set. This power tra
former used In Earl

Madel ]
atiplies <
el e o
turs 1w

Avreen

three “26'8, two ‘71 &
el one rectifier;

total eurrent output of bishi-vollaze winding
At maximum
ha,

cutput fahout 200 vohis) is %9
Hizh voltage secomlary, filament wind
and tor ‘Tz nre ernter
May he usel In any numher af
“ . Suitable resistors, a couple of
1-mf, fiiter rondensers. twe 30-lhenry chokes
anel by pass comlensers comtlete tine power

pack, Slze 3% X 3 x 23 jfnehes. 16 I
leacls and toll wiring «drcetions.  Shippi

weleht 5 1= List Price $7.50.
YOUR SPECIAL PRICE........

$1.75

The Radiola 20

— Twa stages of tirned
freqpue amplifl

catian, & regencra-
tive ileteetar,  aml
twa swdes of AR
amilitieatlom. usine

4 typwe X N tubes
and a X-1X0 for
the last aundice
stage. Is the ar

rangement of this recelver. The A F. tranhs-
formers uszed In this <t are perfectly de
slgned far the reauired prefrmaner, Heavy,
solt Iron cneases 1he wimdiies, aml the fre-
quency charncteristie s eXceptlonally gond,
Cahlnet Is mahovany, inerall  dimensions
are: LUX1Ax11 dnehes hich. Shippin: weleln
35 Ibs. List Price $102.50.
YOUR SPECIAL PRICE

Atwater Kent 20 Compact

Five 2014 tuhes are
used In this very
sensitive and selec-
thhe tohed radio
frequency set. -
menslons:  20x6%x
6lg inchies hizh. A six-wire cable., “color
coded,*” 6 ¢t. lahz, Is Inchuled. Cablnet s
finished A0 walut. The hanel |s metal, fin
ished in #at brown, Variahle ecomdensers
having 16 plates are used. The variable copn-
densers are Independent af the receiver chas
#is. 3 hrown malded *full sision’* dlals are
used, A d-polut swltel on the panel selects
taps on the first RF. eoll, for *"local” or
“distance’ reception. Non-mselllatlug, Eagily
re=wired for A C, aleratlan,  Shipplng welght

20 Ibs. List Price $60.00,

YOUR SPECIAL PRICE $10‘95
Freshman *“Masterpiece” A

1t is of the tuned

Radiu Frequency

ivpe. Reaulres

SN, 1 171A

1

w. llas 2 A K,
transformers, anl

4 variable con-
densers,  QGverall
dimensions  ape:
0% X 12 x Yy qnches: mahogany bakelite
Ianel. The cabinet s finlshed In mahogany.

3 1%-plate varfable condensers used. The
dlal settines ave read thrueh recessed w o
tdows, 2 jacks moyntind on Banel. Shinplog
weight 25 1bs,  List Price $80.00. 00
YOUR SPECIAL PRICE .., .. $7

Allen Hough ROTROLA

This remarkalle
e w Instrument
hles  yan to
vhonograph

Ix throuzh
radio  lowd
speaker. Plnus
it any  radia

aet, whether same
nses batteries or
MG Conneeted
to your radio in
u jiffy, Hpped
with f fectric
motar opergting enly on AC.. 60 cyeles, Tha
volts.  New Webster pick-np: volume vcon-
trols specinl eonstant speed electrle mator.
Beawtlful  portable  cabinet.  Fall  bronze
trimmlbres.  In factary sealed ease.  Xuiphing

weizht 18 s, List Price $45.00.
YOUR SPECIAL PRICE. .. .. $13'50
Replacement Power-Pack
Condenser Blocks

Exaet duplicate, s
‘sleal size, Diace-

H(
Inal  blocks,

of orig

P:nr Maljestie 171

vvers - §578

For Majestle 250 type receivers. . ..$5.75
For Majestic 215 type receivers, . ... B5.76
For Arwater Kent 37, ... ....... 5756
For Freshmark M-12 . ... ...... 5.75
For Z_ajestic 13 Elimivator....... 2.90
For Majestic Master B Ellmilnator, 2.90

For Majestle Speeinl
Elnminatar ..

Master =13

ance on delivery.

you may deduct 2% discount.

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN 83.00.
If C. 0. D. shipment is desired. please. remit 20%,
remittance. which must accompany all orderx: bal-

If the full cash amount accompanies the order.
Send money order—
check—U. 8. stamps (any denominations).

Radio Trading Co.
25 West Broadway
New York, N. Y.

Should you wish goods shipped by parcel post. be

sure to include sufficient extra remittance for same.
Any excess will be refunded.

We have no catalog — order from this
page; you will find special offers from
time to time in this magazine.
shipments will be made.

Prompt
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Short-Wave Notes

An unprecedented occurrence followed the recent
revolution in Nrgentina, when Gen. José 1. Uri
burn, the new provisional president, addressed not
merely his own conutrymen, bt the world at large,
to announce the new policies. The address. broad-
cast from the Argentine transmitters ou the longer
waves, was alse transmitted to the Unitnd States
over a DBnenos Mires-New York telephone link, amll
there rebroadeast by the No B C.; so that it was
heard simmltaneously thronghout bLoth continents.
On the oceasion, a week before, when Gen. Uri-
burn took the cath of office, more than three hun-
dred thousand persons, gathered before the presi-
dential palace, heard clearly the ceremonics throngh
the public-address system which had heen erected
for the occasion, according to Revista Telegrafica.

Ta conmect the llawaiian Islands together by
telephone, aunthority has been given by the Radio
Commission to the Mntnal Telephone Company to
use waves from 13 down to § meters. This would
appear to he the first application commercially of
wiaves so short.

The tank service of the Diritish army now util-
izes a stinudard  transmitter, designed, for work
hetween 7 and 8 meters, by the Marconi Co. As
the tank forms a very substantial ‘“*shield can,”
it is necessary to provide an external antenna which
is in the form of a 12-foot copper plated rod.  The
immediate range of such transmissions is necessarily
short. The power for the tubes is derived through
a rotary transformer from a 12-volt storage battery;
600 volts is applied to the plates.

White commonly, short waves are freer from
“static” than the louger oues, it was recently re-
ported to the French Academy of Sciences that the
aurora lhorealis had, one night last September, made
it necessary to change from 30 meters to 17,000
to maintain the New York-Paris radio service; and
similar troubles were experienced in communica-
tion between I"aris and Japan and South America.

Telephony across the Tasman Sea. between Aus-
tralia and New Zealand (about fifteen bundred
miles) is in view: and the tests of station ZLW,
Wellington, N. Z., with VK2ME, Syducy, have
Ieen heard in this country. Through the latter,
New Zealand would be able to conmect with the
European and .\merican telephones.

Station LSX, DLnenos Aires, which has been test.
ing with 20 kilowatts on 28.98 meters (10,330 kilo~
cvcles) amd has Leen heard in this country—it was
the means used to transmit Gen. Uriburn’s speech,
above mentioned—is to be used later for commer-
cial telephony. Reports on tests are solicited hy
the operator, the Transradio Internacional, San
Martin 329, DBucenos Aires, Rep. Mrgentina.

For a long time, “I'aris Experimental” has been
listed in Freneh and other radio publications as
a powerful short-wave transmitter and, since it
was not licensed, was a “mystery”™ station. It now
appears from L' lutenne that, while it had origin-
ally 25 watts, the fervent imagination of its youth-
ful operators caused them to send ont announce-
nments, duly published, of transmissions on 6 kilo-
watts—amd some listeners with good imaginations
seem to have heard it clearly. The practical jokers
are now in the hands of the police and. while the
well-known  sense of lmmor of the French will
probably  mitigate  their  punishment, it is to le
hoped that future falsifiers of the station list will
be disconraged.

Book Review

(Continwed from page 413)

ever—unlike the senates of Rome amd Carthage, or
the English and the Imteh East India Companies—
the Dbitsiness organizations of the future will be
able to settle their trade rivalries withont calling
on the naval amwd military arms for support, as the
author predicts, is a matter unsuitable for con-
sideration in the pages of a journal of radio.

Throughout the hody of the book, radio is cone
sidered especially for its influence as a colleague,
or as a competitor. of the newspapers; and it is
treated as a disseminator of news, of advertising
aml of propaganda, in turn.  The author deelares
that it is essential that the varions broadcast sta-
tions of this conntry. unlike those of other nations,
shall remain  in  diversified ownership; and that
“The newspapers of America shonld never make
the supreme mistake of stauding idly by and per-
mitting broadcasting to lecome a bureaucratic
ercature.”

RADIO-CRAFT
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BARGAINS

At the tremendously low prices at which the mer-
chandise below is offered, every radio dealer,
service man or mechanic should equip himself
with stock for future use. It is probable that such
low prices willt not prevail for long.

COMBINATION “A.B.C.” POWER PACK

" WIRED READY FOR USE

The Power Transformer is designed to take care of a
1.0, DYNAMIC SPEAKER, two connections being
provided ou the pack for same.
mediately, hut may come in landy at some future date.

i ' high-grade parts. Supplies “A.B.C.” .
{i::;:gtge‘gnli!ur ;{ .Z'éb's, 2—237's, 2——171A"s, 1—280. Prlce
105-120 Volts — 50-60 Cycte
Delivers over 123 Mils and up to 300 volts *“B' power, Now

$6.75

It need not be used im-

THORDARSON Input
and Interstage Transformers

A  Transformer  pos-
sessing a ratio of 2 to 1.
Built primarily for use
with 210, 250 and 245
types of power tubes
in push-pull stage,
Size 372x3x334 inches

Weight 332 Ibs.

List, $12.00

Your Price, $3.95

B.B.L. GIANT ELECTRIC
Motor Speaker Chassis

Contains a GIANT MODEL
UNIT. Note the IIUGE
MAGNETS.  Surpasses all
other magnetic speakers, and
most dynamics. Every note
and tone in the musical reg-
ister is faithfully reproduccﬁ.
with no distortion or rattles.
MUSIC AS IT SHOULD BE.
Equipped with switch ar-
rangement offering choice of
3 impedances to match any
amplifier output character-
istics — an exclusive feature.
No field current required—no rectifiers. Shipping
weight, 10 lbs.

No. 421-E-2. 9-in. DIAPHRAGM.
List, $14.00
Your Price, $7.25

EDISON PUSH-PULL INPUT
TRANSFORMER

1—Grid 4—Grid
2—Ti1 5—Tlate [=]
3—Fil 6—13 plus

RATIO 3xI—For replacement
for use with 71A—245—230
tube. Electro statically
shielded.

Your Price, 90¢
TUBE SALE

Regular SILVER SHIELD Vaenum Tuhes —
100 per cent. replacement within three months
provided they still light,
§ : X201A

X226 ...

T®

b €71 B .50
Y224 ... 15
X245 ..ol .50
X280 ...o..iiiieiiiin 75
XI71A ... .50
XIZA ... 50
X281 ...l 1.05
X250 1.25
X210 1.25
UX199 .60
uvies ...l 65
UX120 .....coivennn. . .65
wWDIt .. a5
A 221 Y nSan anannancaan 75
NO LESS THAN SIX

TUBES SOLD AT ONE
TIME

VICTOR REPLACEMENT
CONDENSER BLOCK

For Replace-
ment in All
Victor Sets

Total capacity
1034 Mids., 600
working voltage.
Size: 534 in. long,
5 in. high and 4
in, wide.
Moused in
can.

Your Price,
$2.90 i

PEERLESS (SPRAGUE)
Filter Condenser Block

[ Used in Peerless Courier
Sets

Total Capacity 7 Mid.

Working voltage 500
§% in. high. 24 in. wide,

2% in. deep

Red—2 mfd., 600 V.
Rine—1 mfd.. 400 V.
White—Common for above
Green—1 mid., 300 V.
Rrown—1 mfd., 300 V.
Yellow—% mfd.,, 200 V.
Orange—": mfd., 200 V.
Black—Coemmon for ahove

] Your Price, $1.45
EVEREADY and BOSCH

Filter Condenser

Block

For 1928-29 Models
Your Price,

$4.65

metal

THORDARSON
CHOKE

30 Henry — 100 Mils

Used as supplementary choke
in Peerless Courier sets. 578
ohms res.

34x2Vix 24 inches

Your Price, 90¢ each

THORDARSON T-2030-A
FILTER CHOKES

A single 0‘1\6“ frame choke, 30
1Tenry, 150 M. A, D.C. Resist.
anee, 290 ohms, 3000-volt insulae
tion.  Size: 3x3%4x33  inches.
Weight, 3 Ths,

List, $7.50
Your Price, $2.70

209 deposit required on all C.0.D. shipments.

GRENPARK TOOL CO.

Shipments positively made within 24 hours.

245 Greenwich Street
New York, N. Y.
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Increase
YOUr EARNING
Power--

HATEVER your job, you will find in
WEVERYDAY MECHANICS labor-saving

kinks which will help you to get more
work done in less time and will bring you recog-
nition from your employers. If you do machine
shop work of any kind, auto repairing, sheet
metal work, electrical work farming, concrete
work, cnrpemenng. tool mnking, poultry raising,
painting, plumbing, masonry, building, glass
work, welding, or general repairing, =& yearly
subscripuon to EVERYDAY MECHANICS will
pay for itself a thousand times over in a very
short time.

1 SC The Copy

178 lLLosTRATIONS JANUARY

EVERYDAY

e i 7

On Al Newsstands
Make Money in Your Spare Time

Thuusands of amatenr mechanles nn.l snare-time  warkers
make $10 ta $1M o week Ity MoXN by wenvielng
sacuum  cleaners aml washing  machine. iovehairing  aute-
woblles;  manutacturlge book-ends,  lamn-shades.  tool
H unique  crnunents, conerete  articies,

. wliders, and Innuie le piroils
EVERYDAY MEUCHAN teaehes

)uu HOW w lurn youT share 1ine imo MONEY,

Contents

ﬁT‘ \f‘P T\O‘FQ NOT L I{\IIT T8 TO PRINT .\I’.l’.
¥ IN O TIHE  CURRBRENT  ISSI'E OF
]'.\ hll\l : TANICS, But the tollming titles will
the :|uu atlon nl' the lateresting and valuable
tuntents:

Automoblles,  Asiatlen,  Chemistry,  Construction  Work,
Electriclty, "\l 1 Metal Wk, Melio, 1’hetegraphy, Shop
Work, Woedworking and new desjees.

A Special Ofer

In onler that You may not mise any of the spinedid fea-

tutes now apbearing ln EVERY DAY MECIHLANICR
King  nor \ from the unlque “thps'
g |uhllslu-r-x will - send
Il YOUR HOME
1t a rullulinn of |l\h-'|‘l]l1l|) off the u~ual
on price.  But fo take advantuge of ihis offer

you mut art qu!.kl\ Tear nut tlv: coupon

mall alay. OI'R FIRST _COI'Y O0F EV
\lrtll \\ll‘\ w ILI; LE SENT YOU' BY RETURN ) \][.

Mail Coupon Today

EVERYDAY MECHANLCS PUB., inc.,
96-98 Park Place, New York, N. VY, RC-131

Pleaze Tush my first copy of EVERYDAY MECHANICS.
1 enclose
¢ ) £1.00 for one )‘cnl"s subserlption
( ) 1.90 for 1two years’ -nh-'rrlmlnn
2,70 fur three Years' subscription
(Cheek 0ne or ‘the above)

NAME ....
ADDRESS&

wonie Tl

nbvortunlties  for
that
this

CITY.. &TA
NOTE! This  shecial “sabseriition iter may he ‘withdrawn
st any ime.

S
to 66.67 meters—4.500 1o 4.600 ke

RADIO-CRAFT

(Continned frum page 443)
GETTERS

Maguesium Caesium
Culeitnm I'losphorns
Ntrontium Carbon
Barium Tantahim
Senlium Mischmetal
I'otassium

GARES
ITyidrogen \rgon .
Thelinm Nitrogen
Neon Ulaypen

RADIO EMPLOYMENT WANTED

writtrs of the following nntices may e

addressed in cire of Ranto Crarr by the respeetive
Opportunity  mnnbers:

January, 1931

(Opportunity 94)  Seevice Man, three years' ex-
petience including jobling house, desires connection
about the fiest of the year. 5.0.E. resident gradn.
ate. Age 21, Ringle.  (Minneapolis).

(Opportanity 93} Service Man, now in business
for sclf, four years expericnce all makes, Capitol
1K, Iust. studenmt, N. R. 1. gradnate, licensel
commrretal  operitor,  secks  position gs foreman,
serviee Man or lroadeast operator preferaldy  in
west, lat will g amawhere,  Age 30, Marnd.
Clawi)

C ()RR[:SI’UNI)I NTS WANTED
T would like to correspond  with amyone abunt
iy ape (193 who has bnilt the hattery  nuxlel
sRuper-Wasp,™
ArnekT Jo SaxToro.
203 Titlery St., Brooklyn, N, Y.

Short-Wave Stations—When to Listen

(Continned from page 421)

Kilo-
Meters ¢ycles

6,120—....Motala. Sweden, *‘Rundradlo.” 6:30-7
8., 11-1:30 p,m, olidays, 5 a.m.-5 p.m,
»—NAA. Arlington, Va,
— Chi-Hpa  (Salgon), Indo-China. 6:30-
7:30 a.m. .
—W2XE. New York CIity. Relays WABC.
Attantle liroadcasting Co,
-—FL. Eiffel Tower. DParls, 5:30-5:45 a.m..
3:43-12:30, 4:17-4:43 pm.

—. ... Toulouse, France. Sundsy 2:30-1 p.m.
-MTH. Rlo de Janelro, Brazl). 5-7 p.m.
R25. DLarrelona, Npaln. 3-4 p.m
G.IOO—WSXAL liound Lrook, N. 1. (WJZ, New
York).  5-6:30 pon.. M pomo-l oam.
6.095—VESGW. Bowmanvllle, Ontarlo.  Canadu,

Daily, 1:45-5 am.,_wnoon to 7 pum.  Sun-
days, 5 &m. to 7 p.a. Guoderlmm &
\\'urls Ll
6.000—. .. klenhnzen. Denmark.
u.uso—wzxc Newark, N. J, Relars WOR.
—WIXAA, Chicago, 1. (WCFL). 6-7 am.,
To8 b, D:30-10115, 11-12 po. Int,
N\ Ululy programs.  Sat. from 10 pak
to G a.b._ Sumilay
—WBEXAL, Westminster, Callf.
—HS2ZPJ, LangkoK, Xlam. G-6:30 am.

6,070—UOR2, Vienna, Austria. 57 am., B5-7
pan. Tues. and Nat., Y-1o a.m. Thu.
G065—S8A), Marala, Sweden. 6:00-7 aom., 11 a.m.-

4:30 p.wm.
6,060—WBXAL, Cinelnnatl, Ohlo. Relays WLW,
G:0-11 am., 1:30-3 pm., 6 Jum-l am.,
dafly.
—WIXU, Council Bluffs, Iowa. l(eln)! l\OlL.
—W3XAU. Liyberry, 1%, reluys W(
snw—wsxau. Chicago. 111 (WALAQ).
W2XAL, New York.
PK3AN, sauratia. Java. 8.9 a.m.
I}.UZO—WOX F. (‘hlraxu. .
Now York, N. Y. (WRNY).

—~W2XBR.
6,000—2ZL3ZC, Lhrlxl«hlmh New Zealarl 10

man.-midnight,

Fridays,
—HRB, Tegucigalpa, Hondurasz,  9:15 p.m.-

midnight, Mo., Wed., Fri. From 11 p.ia.

Tuesdays, Thursdays and

to mldnight Int. 8 AV, Club programs.
—EAR25, llnrnlon:l. Spaln, Sat. 3 to 4 p.m.
—RFN, Moscow, Russla. Tues., Thurs., Sat.

8 10 8 am.

—Liffel Tower, Parls, Franee Testing 6:30
to 6:45 a.m., 1:15 to 1:30, 5:15 to 5:45
pm , around thls wave.

.Vatlean (liy (Rome).

K?, Darranquilla, Colombla, 8:30 to
10:30 p., exe. Num.
AFL, Bergedorf, Germany.
VESCL, Winnlueg. Canada.
5.690-5,510—Aireraft.
OCTU Tunis, No. Mrica,

WEX), Columbus, Ohio.

5, 500—W2XBH Brooklyn, New York City {WBBC.

WG

5.:00—AG), \nurn Germany.  Occaslonally after
Tom
5,170—0KIMPT, Prague, (‘zechosloukll. 1 te

3:30 p.m., Tues, and Frl,
-PMB, suurahaya, Jasa
S0 Bratislaya, Czeclhoslovakla,

4

—LL, Tarls, France.

to 6250 melers—4.800 1o 4,900 ke,  Television,

—WSEBXK, Plhtsburgh. P ;- —~WIXAY, Lex-
Inmnn Mage.: W2XBU, 1teacon, N. Y.;
ENR. (hiragn. Il
4. .9.)—W9XAM. Elgln, 11
W3XZ. Washington, D. C.
—WSXOD. voriahle. Rell Telephone Labera-
tories, New York.
~—W9XL. Chleago, Il
&i—Abreraft.
—And other experimental statfons.
5—VZA, Drummondsifle, Canada.
0--202XX, Welllngion, New Zealand.
4,750—W00, Deal, N. J.
—WX00, Ocean Gate, N,

a® w

Television.
~WEXC, Loz Angeles. Callf.

4,430- OOA. Docheritz. Germnany. & to 7 p.m.
3 p.m.. Mon., Wed., Frl
.280—0HK2 \lemm. Austria.  _ Sun., first 15
nmilnutes of hour from 1 to 7 pom.
42.3-—-!!8!5 Khabarovak, Siberia. 5-7:30 s.m.

GL. 8.8 “Homerie.”
1"0—-GZGN, &K, "Olymplc,”*
88, “'Majestle.”
72,98 4. lno 4 loo—AlrenR.
4.116—W00, Deal, N. I,
4,105—NAA. Arlington, Va3, Timo sicnals §:55-9
am., 9:53510 p.m.
3..50—FBdKR.ICnnsunllne, Tunis, Africa. Mon.
an
—....Turin, Ttaly.

Kilo-
Meters eycles
§2.90 3.620—DOA, Doberltz, Germany. (Televislon.)
5424 3.560—017RL. lom‘nhazen Denmark. Tuesilay
and Frh. aner § n.u.
66 3 ,50 3.500—Amateur Telephony,
[0 :1 190-3, dbO—Alrerlﬂ.
3.256— WXL, Chleago,
—WEXBA, .8, Melhn Neuon. Fox Fllm Corp.
—W2XDD, portable.
~—An¢ other experlmental stations.
. 3,160-—WCHK, Deltrait, Mich. (Police Dept.)
$3.48-97.71 .S 142-3, OntD—Alrerlﬂ.

3,124—w 00
3088— WIDXZ. Alrnllno Telavision.
3, ||A|.—W9XL. "hicago,
3.080—. ., .Motala, Sweden. 11:30 a.m.-noon, 4-
0’ p-m.
1.7 to I(la'l nieters—2.850 to 2,050 ke.o  Television,
W3XK, \\Ilenlnn Md., 8 to 9 pan. exeept
\umlu\ —W2XR, New York, N.
9X R, Chicago, 111,
1044 2,870—... . Milan. Naly, After 2 p.m.
105.3 to lqu mneters—2,75 j Television.
W2XBA, Newark, N. Tues. and Frl
I" tn 1 g.m. —-WGXAV l’lll burgh. Pa.;—
WIXB, Somerville, Mass. i -W7XAQ, Port-
L,  Ore i—WIXAP,  CUhicaxo, . —
W2XAP, Jersey Citv, N, J.
—W2XCR, Jersey ('iu‘. N. J. 810 Dpao.
Mo., Wed., Frl,, 3-5 p.m
—W2XB0, lLone Tsland g, N, ¥
] WI7XAU, l'urtland, Oregon, I'ulice Dept.

1

FLo2 2522 Ajreraft,

124.2  2,416—W7XP, Seatite, Wash.,, Police and Fire
1

Depts.
201 2,308—WIXL, Chieagn, 1L —W2XCU, Auiwn,
N. I. —And other cxperiimental statlons.
12%.0-129.4  —Aireraft.
129 0 2325--WIDXZ, Airplane Television.
LY 2,306—00DX, SN Bremen’  and  UFurepa”
testing.
135.0  2,220—....Stockholm, Sweden.
N lub. Notway.
1364 to 1129 wrter n o 2.200 ke, Television.
wzxas, New York. N, Y., 1,200 RLI%ATL,
W0 Jines deep. T2 while,
—WIXAV, Boston, Mass,
— W2XCW. schencetady, N. Y.
— W3IXAD. Camden, N. J,
- WIXAK. Dound ek, N, 1 (Portable)
—W2XR, Lung Island City, New York, 4=
30, 7:30-10 pom., dally,
—WEBXAV, [Ytt-burgh, IMa., 1,200 1L,
B0 holex, 1:30-7:30 p.m., Mon, Wel Fri
142.9 o 150 mieters—2,800 to 2.100 kr. Televisian.
~-WIXAE, Surlngfield. Mass.
WIXY. lawrene, Mase,
W2XBO. Lonx l.dand v, N, Y
—W3XK, Wheaton, \Iur)lnnd. 8-10 P
Mo, Wed., Frl, 3-5 pom,
W2XBU, No. I:znmn N. Y. (1-2 po)
—W2XCD, Dassale, N, 3] 810 I, eXxe.
Sut, and Nan,
— WBXAV, 1Vittburgh, Pa,
—WIXAA. (hicaro, Il
WIXAC, thicage, IIL
WOXG, West Lafuverte. Tnd
wi0XU, wWheaten, Md. (Alridane.)
150 2,000—RA72, Smolensk, USSR.
149.9-174L8—2,000-1,715— Amateur  Telephony and  Tele-
vision.
4.0 1,723—ZL2XS8, Wellington, New Zealand.
5.2 1,712 -WKDU, Clnclinatl, Ohlo.  (Iollee Trept,)
—WMP, Framingham, Mass, 11 am,, 1 and
5 p.m. dally. Music and police reports.
—WRBH. leselamd, 0., (I*ollee .o
-KGJX—1asadena, Callf., (1"ollv¢ Dept.)
..Mt tuenting Franre,
—F8FY. Cannes, France. 5 p.m. Wed.; 4
a.m. Sunday.
176.5 L700—....0rly, France,
181 Lisi—WDKX, New York, N. Y. (Police bent.}
180.4  1,662—.. .. Michigan State Police.
188.6 1,608—WOXAL, ¢hicago. III. (WMAC) and Air-
eraft Television,
—W2XY, Newark, N. T.
187.0 lﬁl]l- -W2XCU, Wired Rarllo. Ampere, N. T,
‘zxcn DeForest Radlo Co.. Passale, N. J.
ﬂ 0t
—WOXX, Cartersiille, Mo,
—W5XN, Dallas, Texas.
W2XDD, porialile.
. .Omshkoldvik, Sweden.
—And other experimental stations.
187.9  1.596—WRBC. New York. N. Y. (Fire Dept.)
—WKOT, Detmlt. Mich. (Fire Dept.)
—W7XP., Seatile, Wash, (Pollee an¢ Filr

Depis.)
192.3  L.AB0—. ., .Scheveningen, Holland
194 1,530 .Karlskrona, Sweiden.

(Mandard  Television scanning, 48 lines, 960 R.P.M.l
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Cathedral Tone
TRIPLE SCREEN-GRID MANTLE
TONE CONTROL SET

MATCHED DYNAMIC
SPEAKER

Dealers and Servicemen!

Be prepared to meet the great demand for this
popular radio set during the holiday season.
Eguals the performance of any console recciver
and yet you can sell it for less than §75.00 com-
pletely installed and still double vour investment
Order your sample to-day and avoid the last

minute rush. Chassis uses 3-224, 1-245 and 1-280

tubes and is equipped with matched
Housed in this gorgeous walnut Gothic $ $ dynami < <
Cabinet 1614~ high, 14" wide and 9___5. 50 - G iy Gl

10%* deep. Only speaker. Tubes, $2.50 extra.

REPLACEMENT ,@6. @) Power Transformers

Condenser Blocks For all ST

tEE = i Standard

Peerless ourler A Nials” i
15 illustrited, ea 1.5 y @ F AT S t -

A K 37 4,40 WeC. .aC I ets

Majestic IV . 2.95 3 AA elarry a Complete C Tl Ty S04 ]
2 Py | S . T by

l\{lg[},&r 11;5{.353 ind 51 :":(: @ Lme Of Mlcrophones, o arrie BV ey ’

RCA L 195 Turntables, Pick-upsand Amplifiersfor 1N Stock | 3

R C A 41 4.25 - Y SV s

itCA GO 62 595 Public Address Systems and Theatres. Model fllus-

Zenith 11 3.25 - 1 trated 1ls for gy

1trandd 115 Universal Raby Mike. A real micraphone, Dayton T

Kolster 611 singgle button, with ecovers amd 23 fL of  Navigalor and 2%v-Se e

Kolster K21 cable. List, $7.50. Our Price, $1.50. other sets using Sl

Kolster K 23 24 St

Kolster K22, 20, 4.

Carryola Synchronous Motor u i 250 tubes,
B3R
Complete with turn-table. Silent. sturdy =

Tvl H 2 i ] ” c Freshmn R 6.50
Voltage Dividers, Fu;ed Resns-d and comnaet only 14T thick. No 1-1-?§nmaﬂ a0 838
i =y = — nces an Philco sets E
f Hzyznzpta 3 Zenith 33, 3
L RIERIEDs Y GRID Bosch Power Amplifier genith 33, 38

Rt'A Double Choke

Suppressors Push-pull 4042 Power I"ack 150
A\Kih Po ac! 3.
ward-{,conard Aerovox., Olimite znd 245 SJ?mra B‘;‘ir ack 4'--

Hiy-witt wife wound resistinces from 33
to 250,000 Ohms for standard sets at
20 to B¢ each. IMull description in our
cutalog.

B S gt Rea Audlo
- ihes, vy

B o Radiola 60, 62

,:V Caut. No.T031 - e K20

Stromberg-Carlscn 642

Step down to 110V 3.95
Eb 7.50

Kolster 6k .

o Centralab,Frost,
entralab
w Yaxley, Claro-
stat, Bradley-
. Peerless Glant e
-b.usT|e€|ur}E Auditorium /] \ \

L5
ohm, Carter and Electrad “irst St mEwT
Suxet sgulm ! Diaphragm, h
with phonograph pick- 110 c if E '-\

Dynamic Speakers

Variable Volume Con- op mnil el snply o7

A
. £11.50
] 2500 ohim D. C. d m#i x e \
trOIS and POtentlometera speaker with or witheut input trans- ;?, l“. 2“ O!L‘l ”"?g
former (specify whieh) fietls 310,00 A

.
All sizes from 2 to 500,008 ohms carried 414 ¢ rnishes filament and plate voltage |. eriessCourier,

in stock for replacements in all standard 4. 304, 297 tubes

sels. I'ricex fram 20 to #i¢ cach Cin he uged D. C. .8%.50 =
2 4 Y iget s i to convert any battery set - o
ALSO W lref Wound .;lnd (t ul_mnl P r..ll.lil into Wp-to-ilate A, eceiver with vll?all.d,‘ﬂn': .CA. Sr ._S‘.A.’)z!
resi:m_t‘]ces Nllm 10 ohms to 5 megolhms  p45" pugh-jull audio “; \\'I'\'nul Ca-hlr;etm\'e") 2
i OUR NET IRICE, $19.50 Ieerless 1TA. iu cz'x.‘l;‘:u.et ..... : .S1L50

FOR PRICES GET
OUR CATALOG .

MAILYOUR . TERMS:—20% with

order, bulunce C.O.D,

2% dizeount allowed

ORDER TO for full remittance

with order only-




WE WILL NOT BE UNDERSOLD!

NATIONALLY ADVERTISED GOODS -

WE ARE HEADQUARTERS FOR REPL

IN ORIGINAL CONTAINERS

CEMENT PARTS FOR ALL STANDARD SETS

FULLY GUARANTEED

We can replace any A. C. Power Transformer,
Mention set and model number, and we will ship you proper item. C. 0. D. your wholesale cost.

PRICES!

Thordarson Power Transf.

All types listed below
furnish all plate and fila.
ment voltages for any 4,
C. set.

MODEL 71

For 4.226, 1
2-171A, |-280.

PUSH-PULL
or 2-227. 1 or

2.55

MODEL 245 PUSH-PULL
For 3 or 4-227 or 245, 2-22
Lo 7 $3.40

2-245,
MODEL 250 PUSH-PULL
For 5 or 6-227 or 224, 2-250,
2-231 : $5.55

215 Volt Fil. Transf.

Twe windings, both center iaDped.
Total Cap, i6 Amperes 3.75

Power Trans. for R.C.A.

For Radiolas 17, |8, 33, 51; for

4.226. 1-227, 2-171A. 1.280 $4 95
For Radinlnﬁs 44, 46 (47 for  3-224.

{or 2)-24 1-280 f(and 2-

227) $4 5
For _Radiolas 60,

62,
227 (or 224). f or 2 I7IA.
17280 '$4.65

B
For Radiolas 64, 67. For 8-
n227 i:nr 224), 2-250. 2-281 $14'7s
Hundreds of other models and types
in stoek!

Convert Any Battery Set for
A.C. Operation, Using Super.
Powerful 245 or 250 Push-
Pull Amplifier.

Slnply  conneet  detertor plate lead
any battery set to in termainal.  IXeep
using present 4 or ot tube 1 lresenl
tunur No v-wir of  battery el—iln
changing of socke o) \Whole chan
over 1 fe minyte Battery  set
andio _ampllfle K or tut not  tse
The Mtad: arnllfier ori
volunie,  Self contalned A I:IC current shp
wly in amplitler ¢ ie ¢
Ten 37, 8 3 |,u Tor 10
turn 3 1
v, it usec
req 15, 1 11 \
seDirate used for ph nlekup
Furr t for dynamic apeak

$27.85
38.50

UNITS AVAILABLE SEPARATELY

As illustrated, Tess tubes
Same. but uses 2-250, 2-28f,
2-227

7245 Amp. Unit. and A.C.

“ABC' Power Supply 18'75
250 Amp. Unit. and A.C.

**ABC’* Power Supnly 28-55
4-6  Velt A" Unit (2%

amps.) Bope-Dry. 11'95

Choice of AC fil, supply for tuner——

see above copy.

Condenser Block. Resistor. ete..

Dubilier-Majestic Cond.

Blocks
For MAJESTIC
“SUPER and MAS.
TER B" Eliminat-
ors.

For MAJESTIC
‘SPECIAL MASTER

" $3.85
$5.45
$5.45

For MAJESTIC 171 SETS
For MAJESTIC 245 SETS
For MAJESTIC 250 SETS $5'4s

For Freed Eiseman Sets $1'95

I of the abore van be ured with
ay ximilar sel or power paek, Guar

antecd ONE YEAR! e can gupply
a blork FOR AXNY MAKE ELIMI-
N1JOR. Ok POWEL PACK—SIIIP

US YOUR DEFECTITVE BLOCK, for
proper replacement thereof.

Tore Control

Modernizes any battery
or AC set in two minutes,
FEmphasis can be placed
on bass or ireble notes,
to suit your lastes. In-
stalled ouiside of set

$2.05

WITH AN EXACT DUPLICATE!

Due to bind-
ing contract with
manufaeturer  of |-
this nationally
adeertised re-
celver, we can-
not mention name
=it would up-
sel their regular
market

Atwater-Kent 37-38 Block
Comains  thiee
enokes (one beinZ a
speaker  choke)  and
Tour surge-proo! lil
ter  condenser aec-
tions. Nleeped  §
heclal pitel, GUAT-
ANTELD ONE

YEAR! Can be used
in any¥ power parck.
AK 40, 41, 42, 44, 46
Contalnz above unit plus the necessary
AC POWER THRANSFORIMER,  Housed
n one wm -mlal_jga 2(23171 ge used wilth
ARY sel using -
I'IIA._ 1-280 $9 o

Dry Eleclrolytlc Condensers

Mount in any position. Self-

healingk. WLl never blow-out.

300 volt pesk veltage — use

two in series for 1.000 volt

rating duty. Very compact—

west perfect filters made!

No. Total
Anodes Cap, Price
1 1 mfd, — s .28
[} LA T1 £ R .45
[} 4 mfd .85
1 8 mfd. 1.25
2 16 wrd. 2.13
3 24 nmyrd 2.73
3 32 wld 3.38

In our catalog. we list them all, at ROCK-BOTTOM

Peerless 16 inch 110 volt A.C,
Dynamic Speaker

Note that u 280
tube is used in-
stead of somelimes
troublesomie  metal-
lic dlisc  reetiders.
I'roduces suber au-
diterium volume,
whth uncanny per-
fection of realism
of reproduct lon.
Contains  push-pul?
outputl  transform
er.  Can be wused
with any  set,

$19.75

Surge-Proof “Hang.Up"
Filter Condenser Units

Dipped
with long
protruding

defective
sections,
new power

600 volt rating.
in black piteh,
flexible leads
For  repalring
cotdenser  block
or I.I”“I for
pack=
5 mfd. 25¢

30¢

t mid.
2 mid. 40¢
4 mid. 6°¢

100% fReplacement Guarantee

Write for Our Offer of a Free | ®

“Official Radio Service Manual”

Uses THIRER SCHREEN GRID TUBEsS! LINFAL POWER DETECTION) PUSsH I'TLL
) AMPLIFIER! PHONMMIKAPH  ATTACHMENT: RECEPTACLE FORR  <HORT
W AVE SUPERIETERODYNE VIVACIHMENTS TUBE VOLTAGE REGUL l.l'(lll'
TOTALLY SHIELDED!  IMMENSE POWER PACK! TONE CONTROL e
3-224. 2-227. 2:245. 1-280 at Cl. .I(U\T\I \UI TAGE REGULATOR Overates
with a 15 foat aerlul—cven piuks ap 2 e ane.
I»e 7 af | h GUAR & ED(\VE can furtiish the ¥pe
strated for 5 additional®
lust ¥6.95 tional FULLY AN E 9.50
ed, realdy for wiring, for $22.50.)

We can furnish (! recelrer, semi-assen

Kolster K-G_Speaker

S0 lenhahr i re-
|

rivals a gnml dyna-
mie. even thoush it
i clually a
1 waket! Wi
PERIHCTLY
wilh nny receiver,
-245  or

even 250 1ubes Never
hlnsls—nnr :hsturls'

operale

Very aliructive cabinet
Reg. 335,00 $4. 90
Readrite 245-A Set and
Tube Tester
Tests 224 and 245 tuhe
and sets. 3 douhle read-
neters: 0-10-140

C. and D €

0-60- 300 pl..ve and grid
olts: 0-20-100 plate

inmewer.  Housed in
utivactive metal  case,
olding  all  adapters.
plug cables. 300,000
now in usel

47x81, %3

$11.76

E_.oftin-White Direct Coupled

Amplifier

Afford sufficlent volume, suf-
ficient for most danec halls, schools, shal
auditorivms, et The ver)' linest of parts

more than

only are used—made by the most renowned
and Hat migrs. A ndld phone
raph amp r! Can be used with Loftin-

White tuner or any other type tuner. Re-
qnires: one 22-$—one Zh—one 280 tubes.
534’7 deep. 814 very
easily connected. benf cont llmd \l‘(.‘ un-

ply.  Also furnishes all ADBC voltage

any 215 volt A.C. tuner. $16 so
250 MODEL

Uses 1-250. f-281. 1-224 $27-45

Improved 3 Screen Grid
Loftin-White

Tuner

Uses 3-224, and
1-227  AC Turc-
Razor-edse lectd
vity vmlliv Ity
*micleuli w peemat )
2500 miles Teeep
tion on a Id-fout N ! if’-

Lennil. Ent \ ’

h Ky 1 1 fe
[ M| refully and Sepatatcly <hielic
Single dial contrel.  Mtituelive uict bax
with ecover. HRequires exter

$24.95
$22.85

nul AC ABC current supply

Baltery model.
3.222, 1-200A

171A-245.250 ABC Power

Packs

IFurnish 45-67-90-135-18
volts plate current  hesides
maxlmum plale oltage
il snlil..bk,' AC rllam-‘n

For 4-226, 1I- 227 2- I7IA

1oz 7.50
For o222 or 2. 27227, 2- (59,0, 75
For 4-227 or 224, 2-227. 2-
Tsor 2amr $18.90

Radax ‘““Round the World”
Short Wave Receiver

Tunes 10 1o
200 meters. Ful-
¥ shielde
es 1222 berc ‘n

d 2-

20IA tube
Completely wired

and  assembied.
Tremendous val- £
ue at =t

$16.55

Order From This Page

No order accepted for less than $3.00.
Include postage allowance—any excess
express colleet.
complete satisfaction?!

denominations.
lewance.
remittance

50 forward.
We guarantee

shipment will
with order.

We accept cheeks,

moneY orders and stamps in al
refunded.  In absence of postage al
C. 0. D. Shipments reguire 20%c deposi

AMALGAMATED PURCHASERS, INC.

142-R LIBERTY STREET
NEW YORK CITY

-,



OUR NEW
JADIO BARGAIN FLASK I§(~

ROM THE WORDS [ARGEDT RADIO S Ok
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P

\ A HETERODYN
re sore- Au"’o —MANQE

L [

ill pay you to buy now . EU i
even for future needs. AC\-OCK sﬂ’%fﬁ"!t ' r.f,',
Modern UP-TO-THE-MINUTE Radio/
at Lowest Wholesale Prices:-- ¢

All the very latest improvements in radio equipment. Large assortment of Screen Grid
Sets, D C Battery Sets, Phono-Combinations, Dynamic Speakers, New Mantel Sets, Beautiful
Consoles, Siot Machine Sets, Electric Clock Sets, Superheterodynes, New Accessories, Tubes—Parts.

Radio prices have hit bottom~Get your share of the bargains

Never Bejore ' /l Now

Such Values— 9 4 PX::S

Send for Catalog—It's FREE Down

You will find in this book just what you are looking for and

all at prices that will greatly astonish you. Because we are
the world’s largest radio store, we are able to buy and sell
in such large quantities that we can make marvelous savings.

WE HANDLE EVERYTHING IN RADIO

Our immense stock is complete with practically everything of the
latest in radio. Quick deliveries and real cooperation are assured
you on all of your orders,

Fill Out Coupon and Mail Today

CHICAGO SALVAGE 2

STOCK STORE [z
500 So State St. LY

~ CHICAGO, ILL.



[EVERYTHING TO GAIN

;‘) NOW you can enjoy the full measure of profits and prestige

conceded to Supreme Testing Instruments—‘Supreme by

“.'—\\.

A

\ S8t X =
1 s = =

UPREME
Set Analyzer |
MODEL 90

“Supreme by Comparison™
List ’rice - - $1 12.1 5
Dealer’s Net Price

F.O.B. Greenwood, Miss. $78.50

Comparison.”

makes Supreme Service
possible on a strictly
“make-good” basis. In-
cludes a merchandising
plan that will create busi-
ness for the service man
and the dealer. Write for
the unprecedented propo-
sition entitled, “Every-
thing to Gain and Nothing
to Lose,”

A Set Analyzer that offers
maximum simplicity and
speed with a vastly great-
er number of tests and
readings than can be made
on any other set tester. Its
range and flexibility will
prove astounding.

OU owe it to yourself

to learn the advan-
tages of this marvelous
instrument before buying
any set Tester.

£

——a .44 a

“SUPREME

Supreme Tube Checker
Model 19

Counter Type 818.50 Portable Type 342.79

List Price - - -
Iealer’s Ner Price

Lisr Price - - -
Dealer’s Net Price

F.0.B. Green- 95 F.O.B. Green-
wouod, Miss‘. - -$26 5 wood, Miss. - -‘29'95

A CHART TELL

S THE STORY

LET us send you a chart showing

a test that proves conclusively

that Model 19 is the most reliable
commercial  tube-testing instru-
ment ever designed—your own
comparison will prove convincing.
Superior in design, speed and effi-
ciency.

Tests all tubes, including pentode,
screen grid and the new 2-volt
tubes without the aid of adapters
—s0 simple anyone can operate it.

S UPREME
INSTRUMENTS CORP.

389 Supreme Bldg.
GREENWOQOD, MISS.

Distributorsin all Principal Citiex
Service Depots in New York, Philadelphia.
Pittsburgh, Chicago. Kansas City, Seattle,
Toronte, San Francisco
Export Division: 130 W.42nd St. N. Y. Gity
Cuable Address: LOPREIL, New York

The Supreme Self-Satisfying, Self-Payment Plan

SUPREME

" Husedeo Bergnametes

List Price - - - $199.29

Dealer’s Net Price
F.O0.B. Greenwood. Miss. $139.50

AS long been recognized as the
most complete testing unitin
the radio field. A most complete
radio laboratory in compact, con-
venient, portable form. Thou-
sands of unsolicited testimonials
from technicians and practical
service men attest to the enviable
esteem in which it is held.

Provides Oacillation test of tubea under radio
frequency dynamic operating conditionas.

Testa all types of tubes, including acreen-grid,
overhcad heater types and the new 2-volt tubes.
Teata both platesof 80 typefull-wave rectifier tubes.

All Tubes tested independent of radio.

Oaucillator furnishes modulated sigxnal for testing,
synchronizing, neutralizing. etc.

Provides means for aligning of condennera by
thermo-coupler meter.

Neutralizing of tubes actually used in set=—unly
accurate method.

Teats zain of audio amplifiere.

Locates unbalanced power traneformer second-
aries.

Reads either positive or negative cathode bias.

Provides D-C continuity testa without batteriea.

Indicates resistances without use of batteriesin
four ranges, .l to 25 ochmas. 10 to 200 chms. 150 to
30.000 ohms (calibration curve furnished) 5.000
ohms to 5 megohms.

High-resistance continuity for cheching voltage,
dividers, insulation leakages, bypass and filter
condenser leaknages, bias resintors, grid leaks, erc.

Low resistance continuity for checkinf rosin
joints, shorted varinble condensers {without dis-
connecting R. Coil), Center tapped filament
reslstors, ete.

External connections to all apparatus.

Screen-grid and pentode socket analysia.

Measures capacity of condenaers from .1 mf. to

mf.

Tenta trickle charger by meter.

Bridges open stazes of audio for testing.

Used in connection with Supreme Teat Panei
maker Mmost complete laboratory equipment avail-
able, but stillinatantly available for portable use.

Specinl oscillator coil available ns accessory cali-
brated to 175 and 180 kilocyclen for peaking intar-
mediate stakes of Superheterodyne sets.




