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low dare you say,

“I have no opportunity”

—awhen men and women, thru home-study training,

are making records such as these?

HarryJ. Williams, Accounting
Engineer, LehighValleyR. R,,
Wilkes Barre,Pa.Mr. Williams
chose the Accountancy route to
lead him out of a *‘blind-alley’
job, and within comparatively
few months won a 60 per cent
“*raise’’ and promotiontoa po~

J.L.Aldrich, District Manager at Fargo, N. Dak.,
for the Monroe Caleulating Machine Co., Ine.
At the end of siz montha my income was 153X per
cent greater than during any siz months before
I enrolled with LaSalle.’

Charles W. Skeldon, Sheridan,
Wyoming. At forty, Mr.
Sheldon, then telegrapher and
station agent on the C.B.&Q.,

OU seek a better opportunity

to get ahead in business—and

you don’t want ‘‘promises;’’
you want a definite program for ad-
vancement, backed by positive proof
that that program eworks/

Listen, then, to these actual expe-
riences—and when you have heard
them, tell us, if you can, how you
dare tosay,“Ihave noopportunity!’’

Mill Man Becomes Auditor
—then Treasurer and
General Manager

At sixteen, Ralph H. Berndt—his
schooling ended with the eighth
grade—entered the Carnegie Union
Steel Mills, at Youngstown, Ohio.
His wage was $2.15 a day, and his
working day was twelve hours long,

Six years later he was assistant
roller—drawing good wagesand with
prospect of promotion.

Looking ahead, however, he saw
himself “anoldmanatfifty—and with
nothing then to look forward to but
retirement and probable poverty.’*

“Realizing that hands and feet
would do for me no longer,’’ he
writes, ‘‘I decided to give my brain
a business training. Accordingly, I
enrolled with LaSalle for home-
study training, gave up the mills
forever, and made a humble start in
my new profession.’’

to
Executives

|/ Announcement

gition that speils—opportunity,

His apprenticeship was short. Al-
most before he knew it,an opening
came withW.C. DuCombCo., Inc.,
Detroit, and he got the place—as
Accountant, then Auditor! Raise
followed raise.

Late in 1925 he was made Treas-
urer and General Manager of this
company; and so highly does he
value his LaSalle training that he
is now on his second course—in
Business Management,

Clerk Becomes
Accounting Engineer
Wins 60% Raise

‘“You've picked a blind alley,’’
That was what manv good friends
of Harry J, Williams thought when
job as clerk with the

he took a
Lehigh Vafley Railroad,

“Blind for some, perhaps,’’ said
Harry Williams, *‘buz not for the
man with specialized training!™

Acting on his conviction, he en-
rolled with LaSalle for Higher
Accountancy training—and soon
won advancement to the position
of Accounting Engineer, with an
increase in salary of better than
60 per cent, .

left railroad work end took up
selling. He increased hisincome
5n0 per cent.

'‘Mr. Williams proves exception-
ally competent in his new capac-
ity,"” writes Francis N. Loughnane,
Division Engineer, ‘‘He shows
marked ability and is a very
creditable product of your great
university.”’

Send for These Free Books

You are eager to get ahead?
Then you will find it of vital im-
portance to learn more of the suc-
cess-methods which Berndt and
Williams and thousands of others
have employed so profitably.

We have therefore prepared a
special 64-page book which out-
lines these methods in detail. It
also points out the big opportuni-
ties in the field you are in or wish
to enter—shows you how you can
fit yourself to grasp them.

The coupon brings this book to
you without cost or obligation—
also a copy of ‘“‘Ten Years’ Pro-
motion in One,'’ the inspiring
story of how one man, after many
wanderings, found the path to re-
sponsibility and power.

Measure your will to succeed by
what you do with this coupon—
NOWwW!

Ralph H. Berndt, Treasurey
and General Manager, W. C,
DuComb Co., Inc., Detroit,
**LaSalle has been the instrus
ment Lo my success.”

Annetta L. Koch, Assistant
Manager, Hotel Secor, Toledo,
Ohio. *‘When I envolled with
LaSalle, Iwas a bookkeeper of
average ability. The results of
my training soon became ap-
parent. I was promoted to
Auditor and then to Assistant
Manager. My salary was in-
creased substantially —which
inerease inseveralmontha com-
pletely paid the entire cost of
the training.”

THE WORLD'S LARGEST BUSINESS TRAINING INSTITUTION

LaSalle Extension University

\ LA SALLE EXTENSION UNIVERSITY, Dept. 4384-R CHICAGO i

e I would welcome an outline of the LaSalle plan, together with a2
copy of “Ten Years' Promotion in One,” all without obligation,

D Business Management: Managerial, DS!enography: Training in
Sales and Executive positions.
Higher Accountancy: Auditor,
Comptroller, Certified Public Ac- DModern Foremanship

Introducing Ref.-Ex

a scientifically-planned card-indexed,
self-check reading, reference
and consultation service for executives
LaSalle now offers to executives a new, unique
and invaluable service known as Ref-Ex.
Ref-Ex is card-indexed, ' brags tacks’’ businesa |
i i ially for the conveni |-

infor: built

use of the busy executive. It affords instant
| access to fundamental facts, analyses and prin-
| ciples that underlieall succesaful executive work.

It is supplemented by current business aurveys

tation on fic business p on

and carries the privilege of confidential cotr;sul-
8 probl Ti
your business letterhead for full particulars,

countant, Cost Accountant, etc.

Expert Bookkeeping
C.P. A, Coaching
Modern Salesmanship

Traffic Management—Foreign and

Domestic

Railway Station Management

Law: LL.B. Degree,
Modern Busi Corr

the new superior short-
hand, stenotypy.

D Personnel Management _."

D Banking and Finance

D Stenotypy: Training ,lJ =
in the fast, accurate |
machineshorthand.

Telegraphy— i
g Railway and Commercial

D Credit and Collection

D Industrial Management

rrespondence B ¥ -
D Business English Effective Speaking mail
(] Commercial Law Commercial Spanish c:t;?n

Name

Present Position
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Training

PREPARING
you to fill a fine
Drafting job at
a substantial
raise in pay . . .

FINDING you
the better-paid
position and
PLACING you
in it, or money
refunded . & &

X ol n
r@; Ltee of position ¢
ara?

E’-‘.i Gu lncrcasctl Pay

Men who can read blue-prints and draw plans are “‘sitting pretty’’
these days. No wonder, when you consider that cvery machine, every building, all
industrial activities szzr# on the Drafting table! Intensive production, record-break-
ing construction operations, have created a great demand for expert Draftsmen

To.

e

i GUARANIE :

1 WE GUATE Siinin 6000
o 101y P fete course

b our <o capable of designing and calculating original plans.

:1 Drafungs e o aon will .

() And, Pt g e e $50 to $125 a week paid to Expert Draftsmen
2.3 i S your v

255

Get this peint—that Drafting isn't just one line of work—it reaches out
into the Electrical, Manufacturing, Building Construction, Automotive
and Structural industries. That is why you'll find well -paid Drafting
positions advertised in all industrial centers of the U. S. 70,000 vacancies
reported in the past 12 months. And that is why I advise men to go into
Drafting, particularly if handicapped by lack of high-school or college
education. Today you are in competition with high-school and college
graduates for the better-paid jobs. Youmust have specialized training to win.

The Entering Wedge to Success

A /A /A A L

e 7

A Drafting Job GUARANTEED

g
*\“\\
< N
* wa %
an 2%

T,

) f; LR
N . o g . . mald. Y
paying 50% more than you earn today in all Building and Manufacturing Lines TN
—ornota Penny Of cost! 1 recommend Drafriubg, t_ool:l beciusc it ca; be QUICKLYdlsamed at home, in spare time—withs i k' ad
out quitting your job, without losing a day’s time or a dollar in pay. Because you’re sure chere UH
Now, at a cost youcan atford, on terms of only will be a good position waiting whea you are ready for it. Aad bpeczuse che wo{k is so fascinats "ll\‘ s
$6 per month, you can actually BUY a fine - ing and offers better-than-ordinary chances for advancement. For the Draftsman is in close con- %

Drafting position and a substantial increase in ta%t w;;h impertant work and BIG MEN, and he is right ia lioe for promotion to Superintendeat
pay. A million-dollar institution guarantees ~ 2°¢Oier executive positions.

both—the training, then the employment. >
Under money-back pfna/ty, rey Dllaftl “é Lessoﬁ s
Aetssally F REE |

This agreement brings you your SECOND
CHANCE. To repair a neglected education, to

to prove you can learn at
home, in your spare time!

PR

specialize, to change to a line where you can get
ahead more rapidly. Read it, and investigate itl

The American School

Chartered 30 years as an EDUCATIONAL ig-
stitution and like the best resident schools and
colleges, conducted NOT FOR PROFIT. We
offer complete, thorough up-to-date instruc-
tion, built by 200 leading Educators, Engi-

3 i neers and Execu-
tives. A unique in-
struction, built to
| meet the specifica-

You will never have a more seri-
ous personal problem than decid-
ing your future life-work—so we
merely urge you to LOOK INTO
Drafting. See how you like it, see if you learn as
readily as most men do, get the facts about the op-
portunities, the salaries paid, the jobs open, the

ks

0. C. MILLER
Director Extension Work

tions of well-paid
g, jobs as laid down
" by employers them-
selves, yet simplified for
ready understanding by
men with only common
schooling.

And we are the first in the
home study field to recog-

. nize the need of giving a COM-

PLETE SERVICE to ambitious men
— training, plus emplogmenr. Which
takes you as you are, supplies the
equipment you lack, and lands you
in the better job you seek. Without
risk to youl

chances for promotion.
This is why, on receipt
of vour name, we will
send you zhe first three
lessons of our Drafting
course without cost or
obligation

§ O0.C. MILER~ Director Extensin Wok.

THE AMERICAN SCHOOL,

Dept. D-426 Drexel Ave. & ssth St.

Chicago, Illinois ’
Please send without cost or obligation:

1. Three Drafting Lessons.
2. Facts about the opportunities in Drafuing.

3. Your Guarantee t0 traia and place me under mogey-back penalty.

° S
(ericane~) hool g RE———
b/ bt N \\““_/ € Addeess___________.________._ ...
Dept. [>-426 Drexel Ave. & 58th St. ,Chicago, Ill. ABE. o emeenn. Occupation__ _ -

——mMAAAA RS Lcantadiohistioni.colt
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Formerly ELECTRICAL EXPERIMENTER
COMBINED WITH “THE EXPERIMENTER”

EDITORIAL, ADVERTISING AND GENERAL OFFICES:
230 Fifth Avenue, New York City

Published hy Experimenter Publishing Company, Inc. (H. Gernsback, Pres.;
8. Gernsbuck, Vice-Pres. and Treas.; C. E. Rosenfelt. Sec’y.

., RADIO
HUMOR

Publishers of SCIENCE AND INVENTION, RADIO NEWS
LISTENERS’ GUIDE, AMAZING STORIES and FRENCH

Editorial Staff
HHuco Gernseack, Editor-in-Chief,
II. WinrierLp SEcor, Managing Editor.

7. O'Conor SroanNe, Pm. D.,
Associate Editor.

Josern II. Kraus, Field Editor.
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Contributing Editors
Automotive Subjects— George A. Luers
Radio— A. P. Peck, Herbert Hayden.

Magic and Psychic Phenomena—
Jeseph Dunninger, Joseph F. Rinn, Edward Merlin.

Foreign Correspondents—
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Famous Frauds Exposed " GENERAL SCIENCE Tatest Patents 1121

Oracle

L e T )

The latest means of annihilat-

sects, rodents, etc.

By Ernest K. Chapin, M. A.

How to Make Ocean Flying Safe...
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publish RADIO NEWS,
bination W
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EVEREADY

COLUMBIA
Dry Batteries

~they last longer

When you get ready
for the new boating season

THE one best battery for bat-
tery-fired outboard engines is
the Eveready Columbia Hot
Shot. Recommended by Elto.
For fat, sure-fire sparks that
start the engine on the first
turn of the crank, and for steady
running the season through it
has no equal. The water-proof
steel case defies wind and wave,
fresh water and salt, the heat of

midsummer, and freezing coid.
Stands hard knocks, too. Get
the Eveready Columbia Hot
Shot — three sizes, three volt-
ages, to suit the requirements
of every engine. Great for in-
board engines, too.

1067
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FARN{Z

OIN the Radio Aseociation As a mem-
ber you can earn $3.00 an hour in spare

OO aweek

J =inYourSpare Jimne

is 350 per cent more

Members of the Association do not wait

than when he joined.

time, learn to install, repair, build sets;
buy at wholesale; train for $3.000 to
$10,000 radio posmons secure a better
position; take advantage of the success-
tested, money-making plans of the Asso-
ciation. Your membership need not cost
you a cent if you act now.

Earned $500 in Spare Hours

Hundreds earning $3 an hour as “*Radlo Doctors.” Lyle
Follick, Mich., $500 in his

time. F. J. Buckley, Mo., makes a3 much in spare time
as he receives from his employer. W. E. Thon, Chicago,
&8 result of Assoclation, secured a position at a 220 per cent
salary Increase. K. O. Benzing, Ia., went from clerk to
owner, and 1s now making 200 per cent more.

A membership in the Association starts you in business
if you wish, It has increased salarles of many. Scores
of our members are now with big radio companies.

Becomes a Radio Engineer
Quadruples Income

A year ago Claude DeGrave knew nothing
about Radio. Today he is on the staff of a
famous radio manufacturer and an asso-
ciated member of the Institute of Radio
Engineers. He attributes his success to
joining the Association. His income now

Act Now for No-Cost Membership

To a limited number of ambitious men we will
give Special Memberships that may not-—need
not—cost you a cent. To secure one, write today.
| We will send you details and also our book,
“Your Opportunity in the Radio Industry.”
will open your eyes to the money-making
possibilities of Radio.

RadioAssociation ofAmerica
4513 Ravenswood Ave.

Write today.

Chicago, 1.

for months before they make money out of
Radio. Without quitting their jobs, our
members are earning $25 to $75 a week
spare time by bmldmg tallored" radio
sets, serving as ‘‘radio doctors,” selling
ready—bullt sets and accessories, or follow-
ing one of the many proﬁt-ma]ung plans
of the Association.

If ambitious to become a Radio En-
gineer, to fit yourself for the $3,000 to
$10,000 opportunities in Radio, join the
Association. It givesyoua comprchenswe
practical, and theoretical training and the
benefit of our Employment Service. You
earn while you learn. You have_the
privilege of buying radio supplies at whole-
sale. You have the Association behind
you in carrying out your ambitions.

I RADIO ASSOCIATION OF AMERICA
1513 Ravenswood Ave., Dept. SN-4

I Chiecago, Ill.

I Gentlemen:

Please send me by return mail full details of your
It I Specnal Membership Plan_and

, “Your Opportunity in the Radio Industry.”

wwWW.americanradiohistorvy com
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Getinto ELECTRICITY

On Actual

—Learn in 90 Days

Electrical Machinery

The whole world is open to the trained expert elec-
trician. Get away from the humdrum existence in a
small, dull, hopeless job, where you spend your life
waiting for $5.00 raises. Get out of the rut—get out
on to the main highway of life where men do things
in a big way—and where there is opportunity and
big pay. Electricity opens the way for you. Learn
to be an expert electrician (not by correspondence

but on actual electrical machinery) and go anywhere
you wish. You will find positions open to you in
any city at salaries $50.00 and $60.00 and up in elec-
trical factories, power plants, street railway com-
panies, railroads, contractors, etc. Select the branch
of electrical work you like best and go anywhere
you wish. You can also go in business for yourself
with very little capital.

NE

men are making good. They were no smarter thandyou.
They were ambitious and determined to make good.

Mo Previous Experience
Needed

You don’t have to know anything at all about electricity
to enter Coyne. Nor do you have to have a high school
education. Many of my most successful graduates did
not even complete the 8th grade in school.  We have no
classes. We train you on actual electrical machinery
AND NOT BY CORRESPONDENCE. Our instructors
are practical experts, and work with you. They tell
you WHAT to do, HOW to do it, and WHY.

You Learn By Doing

In my school we start you out on simple doorbells and
signals; then we pass you along to house wiring, arma-
ture wmdinF, A.C. and D. C. motors, Dynamos, etc.
You move along as fast as YOU YOURSELF are able
because my training is individual with no classes.

Earn While You Learn

Don’t let lack of money stop you If you have ambition
and want to get ahead my employment department will

Not a Correspondence School

gQYN Electrical

SCHOOL

H. C. LEWIS, Pres., Dept.48-83—Established 1898
500 So. Paulina Street, Chicago

== Quick Amazingly Fasy Method !

In my great schooll have trained nearly 50,000 men. These

reare Fo obs
Like These

Here are a few of hugdreds
of positions open to Coyne-
trained men. OQur fres em-
Ploygnent bureau gves you
ifetime employmert eervice.

Armature Expert

$60 8 Waek end up
Substation Operator, $66aWeek
Auto Electrician

#60 8 Week andup
Inventor - =  Unlimited
Maintenance Engineer

60 a Week and up

Service Station Owner
$60 a Werk and up

Radlo Expert, $60 aWesk endup

———MAAMALaaricantadiohistans com

assist you to a part time job where you can make a
good part or all of your living expenses,

Special Offer Now

Right now I am including Radio Electricity,
Auto, Truck and Tractor electricity and your
railroad fare to Chicago.

It only costs you a two-cent stamp to_get my big book
of facts. Cost me a dollar to print it, but it's your’s
FREE. 1t gives you all facts, shows you how I can
train you so quickly, and it shows you 150 actual pho-
tographs of how I do it. It tells you success stories
of a few of my graduates. CLIP THAT COUPON TO-
DAY, mail it to me at once and I'll send you all these
facts ABSOLUTELY FREE,

Send for Free Boolk?

Mr. H. C. Lewis, Pres.
COYNE ELECTRICAL SCHOOL, Dept. 48.83

500 S. Paulina St., Chicago, Ill.
Dear Mr. Lewis: Without obligation send me your big free catalog
and all details of Free Employment Service, Radlo, and Automotive
Courses and how 1 ean *‘earn_while learning.”’ Also tell me about
your offer of railroad fare to Chicago.

o\l L P S

State.—_ - .- =
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Rockville, Conn,

Chemical Ingtitute of New York, Ino.,
66 West Broadway,

Hew York, N. Y.

Gentlemen:

.

You will prodably be pleased to learn
one of the lesaone gave me an idea to turn
ay ohemical knowledge to profitable account.
I an now making & varnish and paint which,
undersells the other typs products by $3.60
a gallon, in some cases mors. Have bean re-
ceiving gallon ordera. from painters during
past wesk which has rietted me a profit of

$13.50 for my "“epare-time chemical induetry.
Many thanks for your training thue far,

Youre very truly,

e X |

| |
Chemistry Student turns Knowledge
into big Sparetime Profits!

Because he knew how to prepare his product from a knowledge of chemistry, J. J. Kelly
produced a highly profitable article far below the price of organized competition.
Sales came easy—becausc competition was overcome. Chemistry solved his problem.

Boundless Sparetime profit opportunities from
Chemical Formulas—for those who grasp them

siarter;

Chemical Formulas are the basis of, not one,
but thousands of big profit sparetime busi-
nesses, such as selling soaps, cleaning and
polishing compounds, paints, acids, inks,
cements, extracts, glues, gold, silver, and
bronze lacquerings, oils, perfumery, rust
remo vers, etc.
With a knowledge of chemistry you can beat
J. J. Kelly’s record by many dollars a week
You need not be dependent on wholesale or
retail companies to supply your finished
products for sale.
You can make up your own products at
home and sell cheaper than any competitor
That means quick, easy sales in large quan-
tities.

YOU CAN LEARN AT HOME
To qualify for this remarkable calling re-
quires elaborate specialized training For-

merly it was necessary to attend a university
for several years to acquire that training,
but thanks to our highly perfected and thor-
ough system of instruction, you can now stay
at home, and let us educate you in Chemistry
during your spare time Even with only
common schooling you can take our course
and equip yourself for immediate practical
work. Dr. Sloane gives every one of his
students the same careful, personal super-
vision that made him celebrated throughout
his long career as a college professor. Your
instruction from the very beginning is made
interesting and practical, and we supply you
with apparatus and chemicals for perform-
ing the fascinating analyses and experimental
work that plays such a large part in our
method of teaching, and you are awarded
the Institute’s diploma after you have satis-
factorily completed the course.

T. O’CONOR SLOANE
AB.,, AM,, LL.D.. Ph.D.

i
Noted Instructor, Lecturer,
and Author. Formerly Treas-
urer American Chemical So-
ciety and a practical chem-
ist with many well-known
achievements to his credit.
Not only has Dr. Sloane
taught chemistry for years,
but he was for many years
engaged in commercial chem-
istry work.

MAIL THE COUPON FOR FREE BOOK

Clip the coupon below and mail it at once. Your name and address
on the coupon will bring you by return mail our interesting free
book, “OPPORTUNITIES FOR CHEMISTS,” and full par-
about the course and what it will do for you.”

EASY MONTHLY PAYMENTS

You don't have to have even the small price of the course to start. You can pay
for it in small monthly amounts—so small that you won’t feel them. The cost of
the course is very low, and includes everything, even the chemistry outfit—there
are no extrag to buy with our course. Our plan of monthly payments places a chemical
education within the reach of everyone.

EXPERIMENTAL EQUIPMENT FURNISHED TO
EVERY STUDENT
We give to every student without additional charge this chemical equipment, including
fifty-two piece. of laboratory apparatus and supplies, and fifty-two different chemicals
and reagents. These comprise the apparatus and chemicals used for the experimental
work of the course. The fitted heavy wooden box serves not only as a case for the.
outfit but also as a useful laboratory accessory for performing countless experiments

Don’t Wait—Mail Coupon Now!

CHEMICAL INSTITUTE OF NEW YORK :Address .......................................
1

[fm——— ————————— =

CHEMICAL INSTITUTE OF NEW YORK, 4 S-4-28
Home Extension. Division 4, 16-18 E. 30th St.
New York, N. Y.

Please send me at once, witbout any obligation on my part, your
free Book, Opportunt or Chemi: and full particulars about
the Experimental Equipment given to every student. Also Dlease

I tell me about your plan of payment.

Name.

16-18-S—East 30th Street NEW YORK, N. Y.

wwW americanradiohistory com
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men are
making

0 HIGH AS 578 A WEEK

I am half-way through course:
have made as high as $78 In one
weeK I estimate my income, as
result of my radio” knowledge,
around $3000. I could not have
picked better course.’” F, Reese,
304 Walnut St., Ooa tesville, Pa.

... _ST0 IN ONE DAY

I am in business for myself and
recently made $70 in one day. I
estimate that the radio training
received from you will be worth
tens of thousands of dollars to
me in the future,”—T. M. Wil-
coX, BelleIsland, Newfoundland.

Learn Radio

the Practical

Fascinaling
:

Science and Invention for April, 1928

L

Way

Ob 'y

# You can build
'5/160 circuits with
the 6 big outfitsof

HY be satisfled with $23, 830, or $45 a week
when the good jobs in Radio pay $50, 875
and all the way up to $250 a week? The
astounding growth of Radio has already created
three hundred thousand jobs n a few short years.
Small and large fortunes are coming out of this
new business every-year. Twensy different branches g
offer you work that's almost romance, with practi~ally no limit
to the money you can make. Manufacturing, selling, repairing,
servicing, assembling, installiag sets, operating on board ship,
which gives you world-wide travel without expense, operating a
broadcasting station, and many other lines of work are fully ex-
lained in ‘‘Rich Rewards in Radio,” my 64-page FRER
ook, Send for it today.

Learn At Home In Spare Minutes
No need to leave home. Hold your job. I'll bring your training
to you. You can learn during your spare time. My easy-to-
learn, practical course has put hundreds of fellows who had only
a few minutes a day to study into big-pay jobs. You don't have
to be a college or high school graduate to become a Radio
Expert. Many of my students and graduates now making big
money didn’t even finish the grades.

You Get Six Big Qutfits Without
Extra Charge

I teach Radio the right way—the practical way. I give you six
big outfits of Radio gart,s (not toys), and show you how to build
approximately 100 different circuits, locate, repair and remedy
all receiving set troubles. Three outfits you build are shown on
this page. You build practically every type of receiving set
known today. Thus you learn the ‘‘why’’ and the ‘‘how’’—get a
complete, thorough. rounded-out knowledge that shows its
worth in your pay envelope. Full details in my big book.

Earn $15, $20, $30 a Week Extra
While Learning

Deloss Brown, South St., Foxboro, Mass., made 31,000 from
spare time jobs before he even finished his course. Frank

oomey, Jr., Piermont, N. Y., made $833; G. W, Page, 1807
21st Ave., Nashville, Tenn., says the course brought him $935
spare time profits. No need to scrimp, save, and deny yourself
good things to pay for this course. It's the world-famous course
that pays for itself.

Your Money Back If Not Satisfiedws

That's the agreement I make with you when you enroll.
my way of showing you that I'll give vou the training and
service you need and want. You are the only judge.

64-Page Book FREE For the Asking

I will gladly send you my 64-page book of information on
N. R.I. training and the money-making opportunities in Radio
without a penny's cost to you. Send for it NOW. Clip or tear
out the coupon today. Find out what Radio offers you and how
my Employment Department helps you get into Radio after
You graduate.

in_this New
Business

Send for FREE
64 Page Book
nging facts
onthis new

J. E. SMITH, President

Dept. 4-T, National Radio Institute
Washington, D. C.

J. E. SMITH, President,

Dept. 4-T, National R i
Washington, D.'z:a. adio Institute,

Dear Mr. Smith: Without obligating me in
any way. please send me your Free book,

Rich Rewards in Radio,” with information
on your practical Home Study Radin Course.

Name... . . .. . - Age. .
Address
City...... .. . .. .. ... State......
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25 Cents |

YO U [\ [)AU GI I] ER COM M‘)N Graybar Building, New York
} And Her DELUSIONS

I enclose £1.00 for a 6-months’ trial subscription, starting
with the April issue.

L(:Ouege deCUhO[\/ Vfg'gpa_ge 15 » v: :dress ................. Sme
_ : i 8 Gty S
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Dr. T. O’ConNor SLoaNE, PH.D., 4ssociate Editor

Editorial and General Offices - - -

230 Fifth Avenue, New York

“Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact”

HUXLEY

—

A MAGAZINE WONDER

By HUGO GERNSBACK

OT so many moons ago, King Outis VII of Erehwon sent us 2

most flattering letter about this magazine., He said he had derived

great enjoyment from it and he would be pleased to meet all of the

men re5§onsible for the makinﬁ of this magazine. He let_ it be

known that he would pay all the expenses for the round trip and
would entertain everyone while in his Kingdom royally. So in due time,
we chartered the Leviathan and set sail to the country of Erehwon. At the
dock we were met by the King’s Premier, who professed astonishment at the
thousands and thousands of people who had embarked upoa the World’s
jargest steamship to heed the King’s summons. We in turn assured the
Premier that it was quite impossible, for reasons we wonld explain to the King
in person, for all the people responsible for the making of the magazine to
come at this time.

In due time, we were presented before the noble King. As his Palace
proved far too small to hold the thousands of people we had brought along,
it was made an open air affair in one of the country’s large stadiums.

One by one we undertook to present to.the King the people responsible
for bringing to life a modern magazine. First, there were of course, the
editors. Then also naturally, the staff of artists. Next, the advertising staff
of the magazine. Then following, several hundreds of charter subscribers,
We hastened te explain to the King that we should have brought along over
100,000 more readers of the magazine, all of whom are responsible for the
magazine—because without the readers we could not publish it; but we
thought there were not vessels enough to bring this great crowd, so we had
just chosen a select few. We next presented the head of the institution
which makes our engravings. Then in rapid succession came the heads of
the printing establishment and paper manufacturer. When we came to the
paper manufacturer, there was a_cluster of several dozen men arrayed around
this particular manufacturer. The King inquired who these men might De.
We explained that it would be impossible to print the magazine without the
materials that went into the making of the paper. We told him that our
paper first was made of sulphite pulp and one small group of men were re-
sponsible for that. Then there were several dozen representatives of the
chemical houses who furnished the chemicals for making the pulp and
bleaching it.

There was the head of the coal mine who made excuses that he could not
bring all of the miners. The King courteously asked what coal had to do
with the magazine. It was explained to him that without coal, no steam
could be generated and steam was needed to make paper. There were also
represented a number of water-power engineers who furnished the water-
power to make paper. Another head of another chemical house was intro-
duced to the King, and who explained that his house furnished the clay_ sizing
used on the cover stock, Then there were several hundred people who, for
tack of time, could not be introduced. These good men were responsible for
making the machinery with which paper itself is made. The printer, himself,
had a hig delegation running into many hundreds, most of whom could not
be introduced either, for lack of time. There were linotypers, compositors,
proof-readers, pressmen and dozens of others. Grouped around them again
were many hundreds responsible for the mauufacturing of the printing presses,
linotype machines, and general printing machinery. The binding class, that
department that binds the magazine, also could not be represented in_ full
force, because they again numbered thousands, so we only introduced the
head men of the force of a modern bindery.

The photographers’ turn came next and they had a good sized army to
introduce as well. In this group were photographers, hand-tool men, chemists,
color meh, etchers, expert chemists and dozens of others, all responsihle for
furnishing the engravings that go to make up a modern magazine.

At this juncture, the King noticed an unusual numher of miners among
the guests. Ile waxed curious to know why there were so many. We
hastened to explain to him that there is practically no metal that does not
enter into the making of a modern magazine somehow. Steel is used in
machinery such as the linotype machines and printing presses. Lead and
antimony, sometimes also bismuth, tin and copper_go into the type metal.
Copper and zing constitute brass used for rules. In photo-engraving, silver
is used for sensitizing plates and paper, and gold for toning. These are not
all the metals used by any means.

The King snorted his appreciation at this_information, hut suddenly espied
a living hen among all the guests. He wanted to know what the hen had to do
with producing a_ modern magazine. Tt was quickly explained to him that
eggs were used in the photo-engraving process to supply albumin, in the

making of the half-tone engravings in connection with the magazine, without
which, the cuts could not be produced. The King was much surprised at this
information,

The King next noted a Chinaman among the guests and wanted to know
what he had to do_with the magazine. We informed him that our draftsmen,
in making the original drawings of the magazine, used only the imported

China ink, which this particular Chinaman produced and exported.

Suddenly the King noticed one of his own bronze-complexioned subjects
among the guests. Upon inquiry it was found that he had been invited for the
simiple reason that he was a Chief of the King’s graphite mines, who exported
graphite to the United States, where it was used not only in the making of
pencils, but in quantities in the electrotyping process. That seemed to please
the King a great deal. He was quickly informed, however, that the head
of practically every one of his industries in the whole country could have
been summoned, because each one was representative of some part that goes
into the making of the magazine. There grew, for instance, in the King’s own
country, sisal, which goes into the making of string and cord for tying
up magazines.

Then in rapid succession we introduced to the King the heads of the
various railroad and steamship companies that transport the materials that
go into the making of the magazine, as well as retransporting the magazines
to the four corners of the earth. Even the U, 8. Government was repre-
sented in the réle of the U. S, Post Office, which does the lion’s share in see-
ing that the magazine gets to its destination.

. There were on hand, the heads of some hundreds of news companies who
distribute the magazine to some 35,000 newsdealers thronghout the world.
Lacking room, of course it was impossible to bring along the 35,000 news-
dealers, so we had only brought along a few hundred of thc most representative
ones.

The ink manufacturer had brought along several hundred mnen himself,
all of which were responsible for making the ink that goes towards making a
magazine. There are, of course, many separate industries, such as producers
of rosin and makers of lamp-hlack, that go into the making of ink, and the
King was informed most minutely on this subject as well.

The monarch next wanted to know who all the pretty girls were that had
clustered together in one aggregation, We informed him immediately that the
were secretaries, Stenographers and typists, as well as editors and proog-
readers and many others who had directly to do with the production of the
magazine,

The firm that did the composing had several
various jobs in connection with the magazine. The printer had a number
of girls who were either bookkeepers or stenographers, through whose hands
passed the hills for the magazine, and the same was true of practically every
other industry connected with the production of the magazine.

The heads of the telephone, telegraph and radio corporations who take
care of the magazine’s message service, were of course represented in full
force as well. It would be impossible to produce a modern magazine without
telephone and telegraph. The radio company was represented not only on
account of the radio messages that the magazine sends and receives, but their
department of radio pictures was well represented too, because the magazine
receives photographs by radio from abroad and through long wire stretches
in the United States quite frequently.

It had taken the whole day to introduce the various factions to the King,
and yet, we had not even gotten down to one-half of our presentations. We
noticed that the King frequently yawned. As a matter of fact, we knew he
was getting tired. Said he, “This has been a most remarkable experience for
me. I had no idea when I sent my message to you, that it would be necessary
to present to me practically all the civilized inhabitants of the glohe, but it
seems you are right, and you carried out my summons to the iest of your
ability. Of course, I will be glad to pay the bill, although it is ten-thousand
fold greater than what I expected. The Chancellor of the Exchequer will
see to it that your army is transported home in due time.”

We thanked the King profusely and were about to withdraw, when he
noticed a particularly sticky individual who insisted on shaking hands with
him. This individual exuded a peculiar odor and the King wanted to know
who he was. We told him that he was indeed quite important, and without
him it would be difficult to make the magazine. We told the King that he was
the glue manufacturer, who manufactured the glue used in fastening the cover
to the magazine. But the King had fainted, and heing tired ourselves, we
repaired to the King’s dining hall, where dinner awaited.

dozen girls that performed

Mr. Hugo Gernsback speaks every Tuesday at 9.30. P.

M. from Stations WRNY (326 meters) and 2XAL (30.90 meters) on various scientific subjects
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Rubber Made

Guayule and Cacti Promise

UBBER has innumerable applications

in our evervday life, and more than

50,000 articles now in comrnon use

are made entirely of rubber or

make use of it in some part of their con-
struction. Rubber independence is a factor
of vast importance in international politics

Dr. John C. Wishmann is
shown above inspecting the
cactus from which he has
succeeded in procuring a
rubber substitute. The cac-
tus lobes are cut from the
stalks which are left to grow
another crop.

T

The photo at the right shows |
one of the cactus lobes
which has been cut apart.
Notice the sticky
stretched across the gap
from which the rubber is
produced. The 1lobes are
first cooked and then the

gum is pressed out as a

liquid,

and in the maintenance of world peace. Dur-
ing the last war, Germany keenly felt the
inadequacy of its rubber supply when it was
cut off from the outside world. The United
States produces less than 3 per cent of the
rubber which it uses. The havoc wrought
in Germany from lack of rubber would be
mild in comparison to that certain to [ollow
a rubber famine in America.

Recently, Dr. John C. Wishmanun of Los
Angeles, has patented a process of procur-
ing a rubber substitute from the cactus.
Cactus lobes are cut from the stalks and are
macerated and cooked half an hour. The
gum which is of the color and consistency
of molasses is then pressed out. The by-
products are removed and the gum is mixed
with mineral compounds until it forms an
elastic, sticky mass. The photograph on this
page shows *he mucilaginous gum film which
exudes from a freshly-cut cactus.

While Edison and other noted inventors
have been endeavoring to find a substitute
for rubber, the United States Department
of Agriculture Experimental Station, has
grown acres of guayule plants, in San Diego,
California, and has been able to produce
guayule rubber which compares favorably
with that grown in the tropics. The guayule
plants vield from 7 to 10 per cent rubber,
and even as high as 20 per cent rubber has
been extracted.

More than 2,000 acres of the guayule
shrubs have been planted in Monterey
County, California. The shrub grows to a
height of only two feet, requires seven years
to mature, needs very little care and does
not have to be tapped daily. Without a
doubt, the United States may now control
its rubber future.

In order to obtain rubber from the
guayu'e the whole shrub, root as well as
branches. is first crushed by a series of
rollers in the presence of water. After crush-

IH-p
At the right
is the first
automo -
bile tire to
be made from the |
guayule shrub from | o,
which the rubber was PR

extracted,

-
|
|

The photographs repro-
duced here show the
two plants from which
a rubber substitute
was obtained. The first
automobile tire made
from this rubber sub-
stitute may be seen at
the top. ~More than
2,000 acres of the guay-
ule shrubs have been
planted in California.
The production of rub-
ber from plants in this
country has been taken
up as a subject of in-
vestigation by Thomas
Edison.

ing, the mass is fed with additional water to
a tube mill. These mills contain flint pehbles
and revolve slowly on a horizontal axis, and
a further disintegration of the fiber of the
shrub is accomplished. This action, which is
called “worming,” transforms the rubber
substance into small, round, spongy par-
ticles. These particles of rubber, being

T last America has found
a way to grow its own
rubber and become free
from the danger of a foreign
monopoly. The United States
now produces less than 3 per
cent of the rubber which it
uses, but as explained in this
article, we may control our
rubber future. Thomas A.
Edison is actively interested in
devising improved methods for
speeding up rubber production
from plants.

lighter than water, float on the surface of
the discharged liquor from the mills, while
the bulk of the fiber and other impurities
sink and can be readily separated. The par-
ticles of rubber which rise to the surface of
the settling tanks into which the liquor from
the tube mills is run, are skimmed off and
collected. 'These are {further purified and
are then worked into sheets, well washed and
dried. Guayule rubber, when extracted with
acetone, in tensile properties is comparahle
to the plantation crepe obtained from the
rubber tree in the tropics.
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From Shrubs

to Supplant Rubber Trees

C. G. Marshall is

shown below inspect-

e ing a three year old

= guayule plant which

£ ‘*# Sec. Hoover says can
o be grown in the United

States. The plant will
yield as high as 20 per
cent rubber. The shrub
shown below is only
about half grown.

_ Notwithstanding the limitations of neces-
sity imposed on the results so far, the United
States Bureau of Standards, after exhaus-
tive tests, states that the guayule shrub by
suitable treatment and when properly pre-
pared, will yvield rubber which compares ia-
vorably with that from the rubber trees, and
can be used to a large extent as an equivalent.
Guayule rubber mixes readily with com-
pounding ingredients and appears to have a
greater capacity for dispersing them than
does ordinary rubber. The tests conducted
by the Bureau show the usual dropping off
in tensile strength and elongation properties
with aging. They also show the marked im-
provement in this regard brought out in the
suitable treatment of the shrub. The drop
in tensile strength and elongation properties
in the case of the treated product compares
favorably with results obtained from first
latex crepe of tree rubber under similar con-
ditions.

The guayule shrub will grow readily in
warm climates such as Arizona, South Caro-
lina and California. It is estimated that in
order to supply one-quarter of the ruhber
needs of this country, 640,000 acres of this
shrub would be required. Even though we
should produce rubber to meet a quarter of
our needs it would prevent the domination
of a foreign monopoly.

All natural rubber contains resinous mat-
ter which is inelastic. Para rubber contains
the least of all, about 3 per cent, African
ahout 10 per cent and Guayule contains
about 40 per cent. These resins can be ex-
tracted by means of solvents, such as ace-
tone. The purest kind of rubber is now
made synthetically. In England, it was at
first made from acetone and later from fusel
oil. The German Chemical Trust has suc-
ceeded in making synthetic rubber {rom
coal. Artificial rubber is a chemically pure
hydrocarbon, is free from ash and other im-
purities. and for electrical work is more
uniform and reliable than the natural prod-
uct. It is as a substitute for hard rubber,
that the synthetic product has thus far scored
its chief success. Dr. Burgdorf of Germany
estimates that the capital required for a plant
having a capacity of 3,000 tons of artificial
rubber per vear would be between ten and
fifteen million dollars, exclusive of equip-
ment necessary to provide material to start.
For further details on Guavule rubber. re-
fer to “The Story of Chemistry.” by Prof.
Darrow.
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By H. WINFIELD SECOR
ENEMY aircraft, such as bombing

planes, are fought by means of the

anti-aircraft guns, and they are also
open to zttack by fighting planes launched by
catapaults from the warships, supplemented
by other planes launched from special air-
plane carriers. Naval architects have had
to practically redesign the super-structure,
and protective armor decks of war vessels,
so as to withstand the effect of aerial homb-
ing. Enemy surface craft is attacked by
fire from the big and medium-size gun bat-
teries. the big guns attacking first if the
range is considerable. A very interesting
diagram is the lower one, which shows the
vertical as well as the horizontal range of
the revolving turrets carrying the 16-inch
guns on the new DBritish battleships. While
a maximum range is attained when a gun
is elevated to 45 degrees vertical angle, the
big guns on modern warships are not de-
signed to be elevated more than 30 degrees,
which gives the desired all-around results.
Many of the big guns on our warships can-
not be clevated more tlmn 15 degrees, with a
consequent loss in range. The anti-aircraft
guns have an average clevation range of 75
degrees, and can b