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SUCCESS
SHOTS

What I Have

Done for Other
Men

“Made  $284.00  clear
profit in spare time work
while studving with you.”

F. Fritchmian,

1176 E. 178th St.,
New York.

“In business for mpyself.
Clearing over $750.00 a
month. Some jump from
$30.00 a week.”

W. E. Pence,
Chehalis, Wash.

““Made $730.00 in spare
time work while studying
your course. Gone into
business now.”"

John J. Burke,

4330 E. Lombard St.,

Balumore, Md,

““Am making over $600.00
a month now. $75.00 was
my limit before I took your
course.”’

A, Schreck,
Phoenix, Ariz.

I Will Train You at
HomeinYourSpare
Time to Earn $3,500
to $10,000a Year as
an Electrical Expert

L. L. COOKE

Age or Lack of Experience
No Drawback

You don’t have to be a College Man; you don’t
have to be a High School graduate.

If you can

Send for
this Book

Learn HowtoEarn
33500 to $10000
a Year

This Big, Free Book will show you how you, too, can learn
to earn this fine big pay, as an Electrical Expert in the
World’s Greatest Industry. Send for your copy now.
Learn all about the growth and future of electricity—all
about the big jobs that are open now and how I can quickly
fit you to earn $3,500 to $10,000 a year.

Prepare for a Big Job—Make Extra
Money While You Are Learning

Trained “Electrical Experts” are in great demand at the

highest salaries, and the opportunities for advancement
and a big success in this line are the greatest ever known.

‘“Electrical Experts” earn $70 to $200 a week. Fit yourself
for one of these big paying positions and make extra

}]noneydin your spare time after the first few lessons are
nished.

Easy to Earn $12 to $30 a Day

Today even the ordinary Electrician—the “screw driver” kind—is
making money—big money. But it’s the trained man——the man who
knows the whys and wherefores of Electricity-—the “Electrical Expert”—
who is picked out to “boss” ordinary Electricians—to boss Big Jobs—the
jobs that pay. You, too, can learn to fill one of these jobs—spare-time
only, is needed. Be an ‘““Electrical Expert”—Earn $70 to $200 a week.

FRE

I give each student a Splendid OQutfit of Elec-
trical Tools, Materials and Measuring Instru-
ments absolutely FREE. I also furnish them
with all supplies, including examination paper,

Electrical OQutfit
and Radio Course

The Co

read and write English, my course will make
you a big success. It is the most simple, thor-
ough and successful Electrical Course in ex-
istence, and offers every man, regardless of
age, education or previous experience, the
chance to become, in a very short time, an
“Electrical Expert,” able to make from $70 to
$200 a week.

I Give You A Real Training

As Chief Engineer of the Chicago Engineering ‘Works, I
know exactly the kind of training a man needs to get the
best positions at the highest s:ularies, Hundreds of my
sudents are now earning $3,500 to $10,000 a year. Many
are successful ELECTRICAL CONTRACTORS.

Your Satisfaction Guaranteed

So sure am I that you can learn Electricity--so sure am
I that after studying with me, you too can get ino the
“big money” class in electrical work, that I will guarantee
under bond to return every single penny paid me in
tuition if, when you have finished my course you are not
satisfied it was the best investment you ever made.

and many other things that other schools don’t
furnish. You do PRACTICAL work—AT
HOME with this Outfit. You start right in
after the first few lessons to WORK AT YOUR
PROFESSION in a practical way.

Get Started Now—Mail Coupon

I want to send you the “Vital Facts” of the Electrical
Industry, including my Electrical Book, Proof Lessons
and a sample of my guarantee bond all FREE. These
cost you nothing and you’ll enjoy them. Make the start
today for a bright future in Electricity. Send in the
coupon—NOW,

L. L. Cooke, Chief Engineer, Chicago Engineering Works
Dept. 29 2150 Lawrence Ave. Chicago, Il

L.L.Cooke, Chief Engineer, Chicago Engineering Works

| Dept. 29 N I
2150 Lawrence Ave., Chicago, IlI.

I _Dear Sir :*Se_nd at once your “Big Book of Elec- I

| trical Facts,” including the Free Radio Course
Sample Lesson and full particulars of your Free I

] Ol_xtﬁt and Home Study Course—all fully prepaid,

I without obligation on my part. l

| Name............... fetsecrseet it et aeaiians “es l

l Address...,.... 900000000000006 Fresesw GO0GDH000 . I
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S12odern
Salesmans

DEMONSTRATION

National Salesmen’s Training Association

.

METHOD

CHICAGO

NOW FREE!

The Book That Has Shown Thousands
the Way to Amazing Salary Increases

Do you want to leave the rut of routine
work and start right out making more
money than you ever dreamed possible?
We have done exactly this for thousands
of men. Here is the book which gave
them their start. Read how it is now
offered to you—FREE!

life in a routine job at low pav suddenly surprises his

friends, by moving into a hetter neighborhood,
taking a big house, buving a car and blossoming out as a
well-to-do and influential citizen in his new community.
How did he do it? What is the seccret that he usedr
Simple cnough. He knew that the biggest money in
business is in Selling, and though he felt that he couldn’t
sell a thing, he suddenly learned the secrets that make
Master Salesmen and then hegan to make big money.

If only one man had found inspiration enough in this remarkable
took to jump to a sudden brilliant success in the Selling field
into a job payving him many times his former salury—then vou
might call it luck. But thousands
have donc it.

TAKE this situation: A man who had worked all his

READ!

Charles Beery of Winterset,
Iowa, stepped from &18 a week as
a clerk to a position making him
%1,000 the very first month.
J. P. Overstreet of Dennison,
Texas, read this amazing book,
left a job on the Capitol Police
Force at a salary of less than
21,000 a year and in six weeks
carned #1,800. F. Wynn,
Portland, Ore., an ex-service man.
earned $554.37 in one weck.
Geo. W. Kearns of Oklahoma

Your One Chance
to Make the Biggest
Money of Your Life

Not one of the men whose
names appear in the panel at
left had ecver sold a thing
before—not a dime's worth.
Yot every one of these men,
through reading this book, dis-
covercd an amazingly casy way
to jump suddenly from low pay
to extraordinary earnings in the

Selling ficld.

City found in this book a way to
jump his earnings from $60.00 a
month to $524.00 in two weeks,
and C. W. Campbell learned from
it how he could quit a clerking
job on the railroad to carn
$1,632 in thirty days.

Sounds remarkable, doesn’t it? Yet there is nothing remarkalle
about it. There are certain ways to approach different types of
prospects to get their undivided attention—certain ways to stimulate
keen intercst—certain ways to overcome objections, batter down
prejudices, outwit competition and make the prospects act.

Simple as ABC

“Modern Salesmanship’’ tells exactly how the National Sales-
men's Training Association will teach you these principles in your
spare time at home.

As soon as you are qualified and ready, the Association’s LEm-
plovment Service helps vou to sclect and secure a selling position
as city or traveling salesman.

Now Free to Every Man Who Will
Act at Once

Weare not making any extravagant claims about what we will do
for you. We don't have to. All of the amazing proof and many impor-
tant features about Salesmanship are contained in our new salarv-
raising book, ** Nodern Sulesmanship.” It is yours—FREE. Send the
coupon for it today. It will show you how vou can cuickly hecome
a Master Salesman—a big money maker. It will tell you about the
National Salesmen's Training Association svstem of Salesmanship
training—about the National Demonstration method that gives you
actual experience while studyving—and all about thc amazing
opportunities that await you in the Selling field.

This may be the one big chance of vour life to leave forever be-
hind vou the low pay of a routine job for a sudden, brilliant success
at a big salary.

Is it worth 2c. to find out? Then mail this coupon NOW.

National Salesmen’s Training Association
Dept. 42-W, Chicago, Illinois

r_—_———_— — — — — — — — —

National Salesmen’s Training Association
| Dept. 42-W, Chicago, Ill., U. S. A.
Please send me, without any obligation on my part. your free book. ** Modern

Salesmanship,” and full information about the N. 8. T. A. system of Sales-
manship Training and Employment Service. Also a list showing lines of
busincss with openings for salesmen.
| Name.................
Street. ..o oo donnn0naas o
I' City. ... ...... N SS——— State. .. ..
¢ Age.. ... Occupation
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“The Real Secret of Selling
Jumped Me Qut of That !

] used to slave there —keeping books—in that little general store. How I used
to envy the traveling men who sold goods to old Barthell! They traveled first class;
stopped at the best hotels; enjoyed fine incomes. But I never dreamed that
I too could earn big money selling, until—shall I tell you what woke me up?”’

o VERY time I go through this little

lil town on my trips, I thank my

stars that I wasn’t totally deaf

when opportunity knocked, for now I'm

making—every weck —over ten times the

amount Barthell used to pay me on Sat-
urday night when the store closed.

“My employer was very opinionated
and unprogressive. He was an extremely
close, cautious buyer, and it used to be
my delight tc listen to the different sell-
ing talks that the traveling men used in
their attempts to scll goods to him.

“Some of these salesmen were just
‘order-takers.” They were entirely at
Barthell’s mercy. If he happened to
need something in their line, and felt
disposed to give a little order, this type
of man got it. But if Barthell made
any objections to buying, these ‘order-
taking’ salesmen were seldom, if ever,
able to meet and overcome his resistance.
I thought, even then, that I could do bet-
ter than these fellows did—for often
there was no real reason for their failure
fo make sales to Barthell. Frequently
the store actually needed the goods they
offered, and he refused to buy simply
because the salesman ‘rubbed him the
wrong way.’

“At these times I sat on my high stool
listening, and after the man had left
without an order, I would imagine what
I might have said and done, if T had
been in that salesman’s place, to remove
the obstacles that had prevented his sale.

“But there were a few other salesmen
who rarely left the store without an
order. They had the ability of making
even cunning old Barthell really want
their goods—and they made him want
to buy from them!

“There was one man in particular—James Neal
his name was. He was a regular hero in my
eyes, for no matter how Barthell felt about buy-
ing, Jimmie Neal never failed to get his name
on the ‘dotted line’ hefore he left, and it was
usually a good-sized order. Sonletimes he did it

one way, and sometimes in another, hut he
always did it., Objections always vanished as

soon as made, and when Neal finally said. ‘Sign
right here, Mr. Barthell! Barthell unhesitatingly
obeyed.

“1f Barthell was doubtful and pessimistic ahout
his business, Neal left him full of enthusiasm
and renewed confidence, for Neal often sugsgested
really helpful plans for increasing the sales of
the store. and when they were carried out they
always worked well. I got to feeling as if
Jimmie Neal was really running the store! He
was certainly a master salesman. I admired and
envied him extravagantly—and the desire grew
upon me to imitate him. to be a successful sales-
man—1o0 travel and meet interesting people—to
see the country-—stop at big city hotels—to enjoy
a reat income instead of the pittance 1 was receiv-
ng.

“I thought it was a wild. hopeless wish, hut
one day, after Neul had sold Barthell his cus-
tomary larwe bill of goods. 1 drew him aside,
told him what I wanted to do, and hesitatingly
asked him if he thought T was cut out for a
salesman. I told him I felt sure I could do better
than some of the ‘order-takers’ who came. for
they never removed a single one of Barthell's
objections to buying and »

““You've hit it exaetly!” Neal interrupted.
“You've almost hit upon the real secret of selling.
I'ew fellows know it. but it can be learned-—
casily. 1 used to be an “‘order-taker.” too - before
1 learned it. If you've guessed as close as you
did just now, you won't have any trouble in
learning it either. I{ you want to sell goods.
and make big money at it, let me start you right
by telling you about the man who will teach you
the inside methods of the fellows who are in
the 'five-firure class.’

“Would I let him? I was all ears! And then
it was that T first heard of Arthur Newcomb—
and his amazing method of teaching—not just
Salesmanship but Super-Salesmanship. This
course of Newcomb’'s is rightly called ‘Super-
Salesmanship’'—because it goes beyond and above
all the old traditional theories of persuasion. To
he sure some of these theories were used to
good effect, because they were partially true. But
they did not go far enough. Mr. Arthur New-
comb, so Neal said, had found, after years of
study, the great fundamental principle of selling
from which these theories came. Mr, Newcomb
hns employed and trained hundreds of salesmen
and knows exaectly the problems salesmen must
solve and how to solve them.

“Well, you can imagine how eager 1 was to get
Newcomb's Course in Super-Salesmanship! 1
sent off for it right away, and from the moment
1 read the first page, my confidence in my
ability to make good at selling grew.

“Within a month T gave up my position, much
to Barthell's disgust, and went to Chicago. Then
1 answered the ‘Salesmen Wanted' ads. until I
landed a jobh. selling builders’ hardware. Thanks
to the wonderfu! principle of Super-Salesmanship
I had learned from Mr. Newcomh's course, I got
good-sized orders, even on my first trip. 1 rarely

had any trouble in making sales, for 1 had learned
how to handle all sorts and kinds of customers.

The cold-mannered men, the conservative, the
aggressive, the cautious, the miserly, the high-
tempered, the irritable, the argumentative, the
cunning, the pessimistic. the doubting, the in-

different, the suspicious, the ‘too-busy’ men, the
postponing kind—I foundithat the real secret of
selling worked almost equally well on 'all of
them.

“Trip by trip, and month by month, my sales
and my income from selling grew. I don't like
to boast, but Jimmie Neal was right when he
said that Newcomb’s course would show me the
inside secrets of the ‘five-figure men.” Last year
my income was well over £10,000, and now that
general business is getting better, I expect to
jump it $2.000 or $3,000 this year.

**And, like Jimmie Neal, I ean't say enough for
Newecomb's Super-Salesmanship. Auy young fellow
who wants to gel into the hig money selling class
by the rapid-transit route will save himself years
by getting this course right off the bat in the
beginning.”’

It gets down to bhirass tacks at once.
something to sell. You

You have
must make the other

man buy. There is one way to do it. Arthur
Newcomb shows you the way. You sell your
product. No preaching, no theorizing, no tricks,

no stunts. Just the one clean-cut, easily under-
stood principle, and its hundred and one appli-
cations that will speedily get you under, over,
around and through the obstacles to triumphant
selling achievement. You need not take anyone
else’'s word for what the One Great Rule will
do for you. You ecan be the judge yourself.
Send no money. Merely mail the coupon or write
a letter, and the complete course will be sent,
all charges prepaid, at once, so that you may take
advantage of the specinl price and save $2. If
you are not entirely satisfied, send it bhack any
time within five days after you receive it and
yvou will owe nothing,

On the other hand, if you are pleased' as the
thousands of other men and women who have
used the course. send only 28 in full payment.
You take no risk and you have everything to
gain, so mail the coupon now before this remark-
able offer is withdrawn. Independent Corporation,
Dept. S-11012, 15 West 37th St., New York City.

(FREE EXAMINATION COUPON)

Dept. S-11012, 15 West 37th St., New York City

Gentlemen -— Tlease mail me the Newcomb Course
*‘Super-Salesmanship” for § dava’ free trial. If I decide
to keep it, I will remit $3, the Special Price. Otherwise

I will return it to you. It is understood that this
coupen puts me under no obligation whatsoever.

Address. .
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A Chemistry Laboratory for $7.00

Here is a real chemistry outfit with regular

chemical apparatus that performs those fascinating, actual chemical

experiments.

This outfit is not a toy, put up merely to amuse, but a practical
laboratory set, with all the chemicals, apparata and reagents neces-
sary to perform real work and to teach the beginner all the secrets

of inorganic chemistry.

With this outfit we give free a book con-

taining a Treatise in Elementary Chemistry, useful data and recipes,
and 100 instructive amusing experiments.

DESCRIPTION

The outfit consists of forty-four (141 chemi-
cals all C. P. (chemical purel put up in ap-
propriate wooden boxes, glass bottles and her-
metically closed jars. The acids are put up in
glass bottles. with ground-in glass stoppers.
and there is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of cxperiments with each.

The apparata furnished are all of the best
obtainable make and of standard lahoratory
size and shape. 17 pieces of apparata furnished
with this outfit.

The
Coursce for the Beginner.

instruction book is real Chemistry
Some of the Contents

OF THE OUTFIT

ave: Division of Matter: This is a Treatise on
Flementary Chemistry, and deals with the theary
of the Elements, Molecules and Atoms, etc.

100 EXPERIMENTS

tHlow fo muke chemical tricks: how to mahe
invisible and magic inks; how to test flour:
how to test soil . how to make chlorine gas and
smoke (German War Gas); how to bleach cloth
and flovers: how to produce oxvgen and hydro-
zen: how to make chemical colors: how to test
acids and alkalies, and hundreds of interesting
hints and formulas,

A"
R ELECTROS ? ’?7
| Instruction Book !

CHEMISTRY

100
'CHEMICAL

A KM NT S
EAPERIMENTER
I THEE.1.C_LAKORATORY QUTFIT

Instruction Book

CONTAINING,

A TREATISE ON ELEMENTARY
ELECTRICITY
D
100 Electrical Experiments

0 BL PERFORMLD W ITH

“&he Bou s Llertric Topa™

driver furnished

mer, galvanometer,

singing telerhomnes.

tions.

and a screwdriver.

Boy's Electric Toys™

Every Fellow Wants

the one hundred experiments or to make any of the 25 apparatus.
can he constructed and accomplished by the means of this outfil, two hands

BOY’S
ELECTRIC
TOYS

The Roy’s Electric oy rontains: Enough material to make and complete over
wenty-five different electrical apparatus without any other tools except a screw-
with the outfit.
galvanometer. solenoid, telephone receiver, electric lamp.
wire, etc.. are furnished to make the following apparatus:
Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham-
voltmeter.
microphone, short distance wireless telephone. test storage battery. shocking coil.
complete telegraph set. electric riveting machine. electric buzzer.
mysterious i
geometric figures. rheostat erratic pendulum. electric butterfly,
motor, visual telegraph, ete., ete.,

This does not by any means exhaust the list, but a great many more apparatus
can be built actually and effectually.

With the instruction book we furnish one hundred experiments that can be
made with this outfit. nearly all of these being illustrated with superb illustra-
No other materials. goods or supplies are necessary to perform any of

Student's chromic plunge battery, compass-
Enough various parts.

hook for telephone receiver. condenser, sensitive
dancing fishes,
jack. magnetic
thermo electri~

dancing man, eleetric jumping

Everything

The outfit contains 114 separate pieces of material and 21 pieces of finished
articles ready to use at once.
We guarantee satisfaction.
The size over all the outfit is 14 x 9 x 2%.
outfit as described, $7.00.

Shipping weight, 8 pounds. “The

Imniediate shipment,

SEND FOR YOUR SET TODAY

REMEMBER

JUST CLIP THE COUPON-—DON'T SEND MONEY
ELECTRO IMPORTING CO., 233 Fulton St., New York City

ELECTRO IMPORTING CO.,

233 Fulton St., New York. 233 Fulton St., New York.

I'lease  seud me by  express THE T'lease send me by express THE BOY'S
CHEMICAL LABORATORY. If 1 don't ELECTRIC TOYS, If 1 don't like it 1
like it T need not accept it If L want need not accept it. If T want 1 only
it § enly pay $7.00 plus the few cents pay $7.00 plus the few cents express
express charge. charge.

9

ELECTRO IMPORTING CO..
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A practical sys-
tem of construc-
tive thinking that
brings business
and personal
achievernent.

man didn't make much use of his head
except for the purpose of keeping his
necktic from slipping oft.

And Prof. William James claimed that the
average mun uses ouly about w fenth part of his
bruin.

And Thomas Edison states emphaticully that
ost wen never wmount to much becuuse they
don’t think.

How ubout you? Are you using your heud
simply as g searf-retainer?  Are yon using only
10% Of your brain?  Are vou sitting, discouraged

MARK TWAIN once said that the average

and disxcontented, at the foot of the ladder
simply hecause yvou don't think

1t will puy you to find out.

Mind is the measure of cvery man. Mental

power-—not physical power—wins business hut-
tles und builds bk accounts.

The' mun with hrains to sell fixes his own
price, hut the mun who brings only brawn to
mmarket must, be satisfied with the lowest wage
that brute force brings.

In every age, in every clime und in every field
of human endeavor the trained thinkes wins
where the thoughtless toiler fuils.

Twain, James, ILdison, Roosevelt, Roeke-
feller, Schwub, Cuarnegic, Woolworth. Wauna-
maker, Morgan, Hill, Hurriman, Ford, Marconti.
the Wright hrothers and ull other successful
men reached their goals not beeause they knew
how to use their muscles bhut beeause they knew
how to use their wninds. Does anybody doubt
this? Isn’t it admitted by all?  Doesn’t every
one with “hraing enough to grease gimlet
Eknow that it's true?

Only One Road to Success

Yes, indeed, there is only one road that leads
to sneecess und that is the sental roud. 11 vou
expeet to accomplish unything worth while by
any other method than the developrent and
use of your mental faculties, you ure simply
deceiving vourself.  And the biggest fool in the
world is the man who fools himself.

A recent mugizine article states that intelli-
gence tests in thix country disclose the deplor-
able fuet (hat 83% of the people are morons,
You won't find the word “moron” in muny
dictionaries. It means o person  with  the
mental development of a normal  fourteen-
vear-old child.

Is it any wonder why so few people achieve
any considerable success in life, when such an
enormous percentage of them are so lacking
in mental power?  Such people have no more
chance in competition with trained minds than
a midget has 1o lick Juck Dempsey.

And isn't it simply wbsurd, when vou stop
to think about it, that most people are striving
for suecess and vet they are doing ubsolutely
nothing to strengthen and develop their mdnds.
which is the only part of thein with whiel they
can ever hope 10 win success.

The prinecipal reason that the truined thirker
wets ahead is because he has so little competi-
tion.

The wunthinking toiler works hard for small
pay because almost anyone ean do his work.

What are you doing—as the duys go by—to
develop your mind?  Are vou more efficient
mentally thuan vou were a month ago—or a

vear ugn? If not, you are standing still.  You
wven't even started on the road that leads to
bigger and befter living. .

Missing Success by a
Hair’s Breadth

The difference between success and  fadlur
is often but the breadth of a hair

The mun who is muking tufee a3 much s
vou ure hus nowhere nenr fwiee the intelleetual
ability, The mun who enjoys an income of
$10.000 « vearis not five times the mental superior
of the man who receives only $2,000.

Get this FREE BOOK

If You Are Interested in Learning

How to think like an arrow.

How to compel attention.

How to master important problems.
How to overcome fear and worry.
How to “tune up” your mental motor.
How to develop new methods.
How to originate new ideas.

How to learn quickly and easily.
How to attract valuable friends.
How to have more time for play.
How to out-think the average man.

How to make your mind a mental
mazda.

How to stop thinking in circles.

T'housands upon thousands of earnest, as-
piring men are almost successful.  But in this
connection a miss is as had us a nile.

With just a little more mental foree—with o
slightly better trained mind—with a little
clearer knowledge . right thinking—hundreds
of men who arce now struggling ulong in the
Poor-Puy  Army—footsore and wewry—would
iinmediately find themselves equipped to com-
mand fromn two to ten times their present incomes.

Probably the mun who makes $1,000 i1 month
is only 10% to 20%¢ better trained mentally
than the mian who is trving to make hoth ends
meet on $100 a month. This is a fact.  And it
should be & most encouraging fact to every man
who wunts to be sumebody and get somewhere.

The greatest thinkers the world hus ever
known huve hardly more than scratched the
surface of their latent mental powers.

Improve your mental power only 1097 and
vou will weultiply yvour earning capucity.

733

“Why do so
many men never
amount lo any-
thing?  Because
they don’tthink.”’
—Edison.

Get This New Book

We have just published o rew book—The Secret
of Mental PPower. We will gladly seud vou u copy
upon request, with our compliments and good wishes.
And we want to staute—as foreefully us we know
lhow—that vou will find it one of the iost interesting
and mind-spurring books you ever read.

f you hud to quit work for a month in order to get
and read this book, it would probably be oue of the
most profitable months vou ever spent. But you
lon’t have to do thut. 1t takes but an instand to
sign the coupon. You get the hook for mothing.
And you cun read it in fwenty minutes, a8 it i3 a small
book of 32 pages and L illustrations.

Send for a eopy of this book today. Tt tells about
the most practical, comion-sense system of con-
struetive thinking—the casiest and quieckest method
of mind-building cver discovered — the secret of
developing mentul power in @ way that is as faseinat-
ing as a gane.

This book shows you the difference between
disconnected, trrational, faulty thinking and cvordi-
nated, normal, true thinking.

ft shows how you can tell by a mun's appearance
whether he is o {rue thinker or a faulty thinker.

1t shows how 4 wrong thought produces a wrony
action that brings a wrong result.  And how u right
thought brings a right action that can bring only a
right result.

It shows the immediate and favorable result of
irile, constructire thinking and the disustrous results
of flabby, 1mpotent, haphazard thinking.

In other words it gives vou the solution of correct
thought process, which is the only sceret of mental
power.

Now Is the Time

Send tor The Secret of Mental Power now. Do
not <lelay. Do not put it off.  Tomorrow you may
torget all nbont 11.  And the loss will be yours, uot
ours. lfor although we huve printed an edition of
20,000 copics, we do not expect to huve a single one
left at the end of thirty days. They are going—uand
going fust.  Therefore aet wt ounce, for as Sophorles
so truly said, " Heaven never helps the man who will
not act.”

Don't let the faet that vou can get this book
cusily and at no cost deter you from sending for it
or cause vou to muake the fatad roistake of under-
valuing it.

“There is, of course, no way of judging in advance
how immensely valuable this Little book may be to
vou.  But by wuking vou up njentally by showing
vou how to think straight—by showing you an in-
leresting wiy to build mind power—it will con-
vineingly prove to you that it is ove of the most
valuablé messages that ever reached vour mind,

nd that in taking advantage of this free offer you
took a wise and positive step toward greuter mental
power, which is the only power that brings success.

Mail the coupon now. Or, send u postal il you
prefer.

Independent Corporation, Dept. RM-11012
15 W. 37th Street New York

Free-Book Coupon
- Em BN EE U SN AN mE =Sh &S - A
Independent Corporation

Dept. RM-11012, 15W. 37th St., New York

Gentlemen:—Please muil me at once—without
expense or obligaticu of uny kind—a copy of your
tree hook, The Secret of Mentul Fower.

Name

AdAress. . . ... i e
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KNOW WHO IS SENDING

Get twice the pleasure and usefulness out of your recerving set.
Look up the name and location of any ship or land station
whose messages you pick up—learn the name and address
of that amateur whose sending set you just heard.

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK

In a new large size—280 pages 88 more valu-
able pages than the 3rd Edition and featuring

7 Two-Color Radio Maps—

Five of them are Continental Maps showing all stations throughout the world hand-
ling commercial traffic, with their calls; one showing the amateur radio distriets of
the United States and the principal radiophone broadeasting stations with their calls;
and o map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Every Amateur Call in the U. S. and Canada Is Listed Besides Other
Valuable Information Contained in This New Book

All Amateur Radio Calls of the United States and | And every vessel and land station in the world

Canada; Lvery Vessel, Coast Station, and Radio-Compuss | . , g . 3 . accordi
Station in the World; Radiophone Brond’casting Stations of the | 'S represented and listed alphabetically, peepidingihoth

United States; Jivery 1ligh-Power Station in the World; Special | as to name of vessel or land station, and to call letters.
Land Stations of the United States; Time Signals, The Consolidated Radio Call Book is the

Hydrographic and Weather Reports of the United . . . —
Sts and Principal Foreign Counbriss, Tnmenatin only book in print officially listing all the

Stutcsand Prineipal Foreign Countries; International
Abbreviations; Assignment of International Calls; Radio calls as issued by the Bureau of
Press Schedules; Radiogram Rales: Cable Rates; .

' Comimerce. And the New Radiophone
Broadeast Section is particularly complete

International Morse Code and Continental Signals;
and Complete General Inforination covering Distress
and gives all available information con-

Calls, International Safety Signal, Use of S00-Meter
Wave Length, Amendments and Changes in Various

Governmental Regulutions, Ifow to Determine P id ne hs AN
Churges on Radiograms, Free Medical Advice by rea‘ cerning calls, wave lengths, PROGR MS,
Radio to-Vessels, and much other useful information. ete.

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly.
: Don’t wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Flace, New York City

Great 40-page Supplement FREE to all
who have the 4th Edition Call Book

As a special service to the readers of the Fourth Edition of the Radio Call Book, we have printed, at great

expense, a 40-page supplement containing the latest amateur radio calls of both the United States and Canada,
and other calls issued very recently. It is absolutely free to all those who write for it, provided you have
bought a copy of the fourth edition of the Consolidated Radio Call Book. This wonderful supplement brings
the call book up to the very last moment and on account of the many changes that have taken place and which
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of
this supplement today.
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AN und beast react with electric
speed to a warning of danger,
it the alarm is immediate and

personal. Self-preservation is the first

law of Nature. Yet subtle perils far
more disastrous than uny we expect to
meet lurk in the shadow of our fan-
cied security. They are the dreaded
ogres of Fumine and Disease.

A few vears ago the world faced a
famine more terrible than any in his-
tory. Nitrates, the most essential ma-
terials for enriching the soil, were be-
ing rapidly exhausted, and universal
starvation seemed inevitable. Everyone
knows thit plants must feed. and il the grouna
is not replenished with the chemicals they have
consumed, vegetation will eventually die out.
Nature's way of making up the deficit is too
slow for our concentrated population, and
farmers have resorted to artificial fertilizers
for ages. Kuropeans, always more receptive to
the teachings of Chemistry than we. raise
more than twice as much grain per acre us
Americans, owing to their greater use of fer-
tilizing chemicitls.

The principal substance used for this
purpose is sodium nitrate, better known as
Chile sultpetre, because of the large deposits
of it in that eountry. Millions of tuns of this
precious chemicul were being mined aunually,
tor vast quantities are consumed in making
explosives and in other industries, besides that
required for agriculture. Chile kept wetting
rielrer, but her nitrate heds got continually
poorer until their inevitable exhaustion hecame
a grisly prospect. Amd there was mu other
source of supply!

1t was here that electro-chemists
stepped in uand devised u wuy of making nitrates
from the uir! They stole a trick from Nature,
using an artificial bolt of lightning, the electrie
are. to change the mitrogen and oxygen into
nitrie acid. This is indeed what happens dur-
ing a thunder-storm, though to a very slight
extent. Other methods followed, and thanks to
Chemistry the air-made nitrates can now be
sold for less than the sultpetre at Chile. Better
still, the supply is untimited.

Today we are confronted with sim-
jlar crises. There are impending shortages of
other important raw materials. Yet so greut is
the yeneral confidence in chemistiy to solve
such problems, little anxiety is felt. A wealth
of opportunity awaits the chemist of the pres-
ent. particulavly in the fascinating .ield of
Electro-chemistry., In many industries there are
hundreds of chemists employed by a single
company. Thousands of concerns huve chem-
ists supervising the quality of their output and
of the muterials they buy. In countless capaci-
ties a1 knowledge of Chemistry is essential.

Chemical Institute of New York, Inc.

Home Extension Division 12

the Thunder-bolt !T
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Yéu Can Learn Chemistry at Home
Dr.T.0’Conor Sloane Will Teach You

Dr. Sloane, Educational Director of the Chemical Institute of New York, is one of this
country’s loremost authorities on chemisiry e was formerly Treasurer of the American
Chemical Society and is u practical ehemist with many well-known achievements to his credit,
Not only hus Dr. Sloane taught chemistry for years, but he was for long while engaged in
commercial chemistry work.

The Chemieal Institute of New York was originally founded to fill a Jong-felt need in the
Educational tield. Thousands of younyg men und young women, realizing the wonderfu! oppor-
{unities for the chemist produced by the recent war and the assumption by the United States of
world leadership, were keenly anxious to enter this promising field. M:iuny of these prospective
students, however, were unable (0 give up their ular occupations to devote the neeessary time
(0 their training. Correspondence study st home was the only solution.

Dr. Stoane will teach you Chemnistry in u practical and intensely ints resting way. Our home
study course written by Dir. Sloane himself is thorcugh, logicil and remarkably fascinating. Tt is
illustrated by o many experiments thal are performed right from the start that anyone, no mat-
ter how little education he may have, ¢an thoroushly undersiand every lesson. Dr. Sloaue teaches
vou in your own home with the same individual und painstaking care with which he has already
taught thousands in the elass room.

The Personal Help of Dr. Sloane

Tir. Sloane will personally examine and correct all of vour exuraination pupers, pointing out
vour mistakes and correcting them for you. He will, in addition, give yvou any individual help
vou might need in your siudies. This personul training will be of inestimable value to you in
your tfuture career.

Easy Monthly
Payments

You can pay in sundl monthly wmounts as
vou go along.  The piice of onr course 18 very
vensonalle, and includes everything. There
wre no tevthooks to buy estra, ad the chemi-
culs and spparatus used for experin ents are
supplied to the student without wlditional
charge.  Our plan places an education in
chaetistry within che rench of everyone.

Experimental
Equipment

Given to Every Student With-
out Additional Charge

We prepay even the shipping charges on
the outfit. It comprises 42 pieces ol uppa-
ratus and 17 chemieals and reagents. ‘The
fitted, heavy wooden cuase serves not only as
a carrving case, but also as a labovatory
aecessory for performing cexperiments.

Special 30-Day Otter

Tor u short period we are mahing a speciul
offer that will be worth your while to take
advantage of. Write for our free book, using
the coupon helow or simply u posial card. This
will not oblizate you in the least. 1o not wauit

I CHEMICAL INSTITUTE OF NEW YORK, Inc.
Home Ixtension Division 12,
110-1) Liberty St., New York City.

Please send me at once without any obliza-
tion on my part. your free Book “Opportuni-
ties for Chemists,” and full particulars about
the Experimental Equipment furnished to
every student. Also please tell me about your
plan of payment and your special 30 day offer.

until tomorrow. Send the coupon now while
you think of it, and let us tell you vur story. NAMEB o
ADDRESS......... @ooq 65,0000 000008 CoBBYo
CITY wrgrrpoe o Creeeseseeseaneneeanes W
140-D Liberty Street, New York City STATE. c.ornonns ety .
8. &1, 1222
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— Master Electricity By
S Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
i \ more to a man than years and years of book study. Indeed,
N Actual Practice is the only training of value, and graduates
- e of New York Electrical School have proved themselves to
il be the only men that are fully qualified to satisfy EVERY
71k demand of the Electrical Profession.

The Only Institution of the Kind

in America

At this “Learn by Doing” School a man acquires the art
‘ ‘ L of Electrical Drafting; the best business methods and ex-
Uy # i in Electrical C i her with the skill
S : perience n LKlectrical Contracting, together with the ski
{_ ; 2 to install, operate and maintain all systems for producing,
| transmitting and using electricity. A school for Old and
b ) Young. Individual instruction,

i “ N q Over 8,000 Graduates are Successful Men
K Sl 7 in the Electrical World

p
s
Frad

. No previous knowledge of electricity, mechanics or mathematics is
e, W0 E . / v necessary to take this electrical course. You can begin the course now
Hils & and by steady application prepare yourself in a short time. You will
fi ] be taught by practical electrical experts with actual apparatus, under
‘N actual conditions.

! The N. Y. E. S. gives a special Automobile Ignition Course as an
| advanced training for Auto Mechanics, Garage Men and Car Owners.
A A The course covers completely all Systems of Ignition, Starters, Lighting
Bl o ey 0 ) (g and other electrical equipment on”automobiles, motor boats, airplanes,
etc.

I |

‘ Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’s FREE to you.

New York Electrical Scheal
;:a:.sgiiihzitég?i:d‘wit}l:)t:.o;igation to New York
me your 64-page book. i
Electrical School
29 West 17th Street, New York
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=NHE huwman being is provided with five senses,
Sight, Hearing, Touch, Taste and Smell. All of
these senses, as we well know, are far from perfect.
One of the least etficient ones, perhaps, 15 the sense
of smell, which may be said to be only about 10 per cent
as good as that of any bloodhound. But even the blood-
hound’s sense of smell is far from perfect. There are
many animals whose scent is very much better than a dog’s.
Our sight, too, is exceedingly poor, the luman eve being
one of the poorest optical instruments in existence. A few
hundred vears ago it was thought that man's evesight was
very keen. Then Galileo invented the telescope, and imme-
diately a tremendous new world, the stellar universe. was
thrown open to us, a thing we had never even suspected
before. Dut even the telescope is now adnutted to be a poor
optical instrument, due to many defects which we have as
vet not been able to overcome.

We are now upon the threshold of great and wonderful
things. Just as the telescope has opened up entire new
worlds to us, so will the Vacuum Tube, that wonderful little
instrument, open up other worlds undreamed of, which
even today lie unsuspected by our imperfect senses. By
meians of the strumentality of the Vacuum Tube, it is
possible today to weigh far less than onc-millionth of a
gram, a weight so small that it is almost inconeivable by
man. This marvelous instrument will weigh the dust scttling
on the beam of a scale during a small interval of time. The
time is coming when our evesight will he anmplified by
means ol the Vacuum Tube, when Hght impulses will be
translated into electrical impulses. and back again into light.

\While. you are reading this, dozens of radio messages
are passing right through your own body. although vou are
unconscious of them. The reason is, of course, that our
senses do not perceive these radio waves, which does not
prove that they are not there. The second you install
a radio outht, vou know that you will be able to detect these
waves, which are first translated into electrical vibrations
and then finallv into acoustic ones, so that our ears can

53 Park Place, New York

ar A5 Fact” HUXLEY

b LT GG 1

What other waves are floating about us it

perceive them.
1s difficult to conjecture. Youmay stand in a lonely desert,
where to vour senses there would seem to be no life, no
sound : but just because our imperfect senses caniot regis-
ter unknown impressions is no rcason why we should say

that the desert is dead. Qutside of the rudio waves that are
floating about there may be hundreds of others which we
have as vet not been able to register. There are heat waves
which we cannot see, although we feel them. There are
certain light waves, such as ultra-violet and nltra-red, com-
ing to us from the sun, which our senses > not detect or
interpret. There may be many other waves coming to us
from the sun. of which we have no knowledge today. Every
time the northern lichts appear in the Aurora Borealis we
know that this can be traced back to the sun. >ome waves
are coming from the sun that so fur we have not been able
to register.

We know that sound waves, heat waves, radio waves and
light waves are all of the same order. The only ditference
is in the wave length. Thus the radio waves are rather
long, while light waves are extremely short.  Somewhere
the light waves and the radio waves meet. one merging
into the other, the same as one color of the rainbow merges
into the other, but so far we have not been uble to make
radio waves short enough to know what will happen—ifor
instance, when radio wuaves come down to 1 milluneter in
length or less.

The human ear cannot hear below 8 vibrations per
second and not higher than about 30.000 vibrations per
second. Cerrain animals can hear below und others above
that scale. DBy means of our Vacuum Tubes certain
researches indicate that a tremendous amount of noise goes
on below the 8 vibrations per second, and still more noise
above the 30.000 vibrations. FEntirely new worlds lie in
these twa directions. of which nothing whatsoever is known
today. The Vacuum Tube is likelv to solve these mysteries
and take us into the uncharted worlds, far into the Un-
known, within the next few vears.

H. GERNSBACK.

Our Cover

In conncction with this month’s cover design, nine
departments have been chosen from our magazine. each one
of these having been illustrated on our [ront cover.

This, as far as we are aware, is the first time that any
magazine has employed such a feature.

The dilferent departments, referring to the cover. ave
as follows:

NEWEST INVENTIONS. .. ...... e \rticle on page 744
How 1o Make TTooo o000 Article on page 766

WriNKLES, RECTIES axD ForMULAS. . Article on page 767
Rapio DEPARTMENT. . ... Article on page 768
POPULAR ASTRONOMY.. .. ... ... Article on page 758
ScienTiFic FreTion. ..o \rticle on page 750
TATEST PATENTS. ... Article on page 778
CrEMISTRY DEPARTMENT. ... ... ... Article on page 701
Motor HINTS.. ...t oo, Article on page 760
—ED1TOR.
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Air Traffic of the Future Will Without a Doubt Become as I'm
His Present Article Proposes a Novel uand Artistic Plan Wher
Airplane Traffic, a Generation Hence, Wi
Flying at the Lower Level; the Interurban Airplunes on the Middle Level

Passenger Stations.

NY one who gaes riding these davs
n oo motor car vealizes that our
main highwavs are hecoming con
gested to such o degree that it will
not be long hetore it will he almost
impossible to ride at all, particularly in the
environs of our lurge centers. i we picture
what will happen ten yvears or twenty vears
henee, as awtomohiles keep on increasing as
now, we may well wonder what the future of
the automobile is to he. Of course, muny
people think that the solution Lies i the air.
and, indeed, this is prohably the case.
With flving machines being developed as
they are now, the time is not far ofl when
our main road oi travel will he through the
air. - Already air lanes are shaping them-
selves rapidly, and there are regular sched-
ules i existence even now, more so il
Furope than here. Regular air lanes are now
m daily employment in Furope, and are com
ing into use in the United States as well. In
ten years or less. we shall then be confronted
with a situation in the air similar to that
existing on the earth now: namely. an over
crowding of traffic.

If collisions on earth are often tatal, it
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By Hl. GERNSBACK

worthd seem that any collision, ever so shght,
i the air must perforce be fatal i nearlv
all instances. Two automobiles colliding do
not produce Tatalities at all times, but two
wirplanes colliding in the air certainly will,
in nearly all cases, produce grave {atalities,
for the reason that 1 an aerial collision the
two airplanes will fall to the ground in
nearly all cases.

So it would seem that in the veurs to come
trafthe regulations would have to he estab-
lished 1 the air, just as they have been es-
tablished on the earth, and without which
regulations our big eities could not possibly
exist today.

fn the air the situation is vastly different
for the reason that we have more than one
level.  On carth, given a street or road, the
mator car trafic can be on only that par-
ticular strect at one time. In the air we
can have as many lanes of trallic as we
chonse, one ahove the other. for the reason
that here we have two dimensions i which
we can travel, whercas on the street we have
only the one; namelv, the surtace.

So in the air we will probably have the
[ixpress Air Traffic levels. the [nterurban
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portant a Problem as the Present Automobile Traffic on Our Main Highways, and Mr. Cernsback in
eby Giant Steel Air Traffic Towers Will Be Used as Markers Both Day and Night, Besides Acting as
1l Logically Distribute 1tself in Three or More Levels, as Here Shown;
, and at the Highest Level We Will Find the Express Air Traffic,

the Local or Slow Speed Planes

Air Trattic Levels, and the Local. or Subur-
han Air Tratfic levels, |i any other levels
need to be added there would be 1o objec
tion to this. For instance, il we found that
tar the local traffic more than one level would
he necessary, this could be arranged without
difficulty.  To clucidate: The Local level
would comprise a zone of, sav. from 200
feet to 000 Teet above the ground.  Between
these two levels the Tocal Traffic would
prohably find sufticient room for all con-
cerned.  From 600 to 800 feer above the
cround we would have the Tnterurban Air
Traftic levels, while from 800 feet to 1.000
feet and upwards we wonld have the Express
Air Trathe level.

The two latter Tevels could. of course, be
elevated a great deal, once the airplanes left
the cities. Thus, Tor instance, the Express
Airlines will probably travel at a height
ahove 5.000 feet, while the Interurban planes
will travel at a height of probably 2,000 feet
or thereahouts.

The speed as well as the levels on which
airplanes can tly over cities will probably
he severely regulated just as for motor cars

(Continucd on page S04)
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the Methods of Procedure Above Outlined Are

Used for Supplying the Large Population With Water,
Inasmuch as Hotels and Theaters Using This Air Wou

¢ O to the city to enjoy mountain
air!”’ is going to be the password
in a few years, when country folk
will be flocking to New York und
other large cities in order to get the
benefit of the exhilurating atmosphere so
plentiful in mountainous resorts.

Does this idea seem absurd? Not at all.
At the present time New York City is getting
its water supply from just such a source and
the water is, without a Jdoubt, much better
than in years past. The water to supply
New York is piped for a distance of 114
miles, from the Catskill NMountuins to various
reservoirs, finally reaching the city, but this
long conduit can be put to unother use,
namely that of supplying the healthful
mountainous atmosphere to the populace of
the sweltering city.

In the summertime the heat in New York
is oppressive. Here immense buildings with
their private generating plants are constantly
throwing quantities of heated uir over the
city and factories assist in forming a human
smelting pot. Some streets are narrow,
flanked by tall buildings on both sides,
offering a heat reflecting and concentrating
surface of no small proportions. The terra-
cotta and stone work become warmed by
the sun's rays and seem to add to the already
existent heat by beating down upon the side-
walks and making the strects doubly unbear-
able. Any slight breeze which may be set up
around the Hudson River is, by the time it
reaches the city proper, so sidetracked and
disturbed that those in the interior of the
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The Possibility of Supplying Large Cities With a New Invigorating Atmosphere Piped From Mountainous Regions Is Clearly Depicted in the Above Illustration. If
Still Further Elaborated Upon Cities Will Be Supplied Wit!
Sufficing to Conduct the Air Wherever Desired.

city would not know of a wind storm existing
but a mile away. Consequently this piped
air would be “of particulur value, and,
inasmuch as it can be sent down to free the
suffering people of their rather torrid mantle,
without any additional expense, it is quite
evident that our engineers will work up the
plan in greater detail.

In the reservoir’s supply pipe which leads
from the source in the mountains, several
gigantic aspirators are inserted. Due to the
force of the water, a great quantity of air
is sucked in and carried with the water to
the greater city. Of course, there are reser-
voirs interposed in the direct plan, but
these reservoirs will not hinder the supply of
air, for pockets can be arranged which will
catch the air and permit it to pass through a
coupling pipe to the continuation of the
water ducts which travel to the next relay
station. Finally a voluminous amount of
cool, healthful, mountainous air reaches the
city. It has undergone no change whatever,
and up to the present stage is absolutely
costless.

In the city a series of blowers will distribute
the air to various subways, and by means
of the present sub-tubes, this air would be
transmitted through the entire system. We
will admit that a great quantity of it would
flow out through the present subway kiosks
nearest the air entrances and a lesser quantity
through kiosks along the route, but tests at
further stations will determine just where an
additional supply pipe should be inserted.
Thus a second branch supply will be found
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h Mountain Air at Practically No Cost: the Present Pipes
The Installation Would Prove a Source of Constant Revenue,
1d Pay for It at a Certain Rate Per Thousand Cubic Feet.

ountain Air Piped to City

By JOSEPH H. KRAUS

at 125th Street, then at 96th Street, 42nd
Street, 14th Street, and Brooklyn Bridge,
additional supply pipes will open into the
stations. The trains passing through the sub-
way will help in forcing this air through the
entire system and passengers will no longer
find the heat in this subterranean railway so
oppressive.

In addition to that, theaters would come
in for a mountain air supply. Each without
a doubt will have its individual piping
system connected to the main line, just the
same as the steam is now supplied to many of
the smaller show houses. The theaters
would advertise that the temperature of
their play houses is fully 20 degrees below
the temperature in the streets, and that
mountain air was being administered to
their patrons in daily doses. We would find
it just as difficult, then, to get a seat in a
theater as it is upon a nice, cool evening,
because, instead of rushing to the seaside
resorts, city folks would rush to the play
houses to get away from the abominable
temperature.

Then the city will take another step
toward making the island more inhabitable.
Around each subway kiosk a small parkway
with a few trees and several chairs, as well as
a drinking fountain will be found. These rest-
ing places will, without a doubt, be daily
occupied by children and their parents. Here
the stream of healthful air will always be
available as it pours up through the stairway
from the subway below.  Automatically

(Continued on page 307)




L..I =y
e il PR L)

T i,/

Ik A

J-¢. = p.-'

FEMEVISBEERININESEGREETPRES c.l_l‘qu-llillllllgll-ull-“lnll-!lll-llpunlilnlll

Chair and Switchboard, in the New York Play “The Monster”.

L]
‘(%% Above ts Shown the General Lay-out of the Operating Room, the Electric /4
‘\ Our Fair a

At the Right Is a Close-up View of the Electric

* { Heroine Who Is to Become the Subject of a Vivisection Operation Is Strapped

to the Operating Table.
[#, Chair.

This Is a Good Example of a_Stage Replica of the Famous Chair at
Ossining, Except That in the Play the Cap Is Not Placed Upon the Head.
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N three acts this remarkable play, now

appearing at the 39th St. Theater, New

York City, gives us a succession of

squeamish thrills and cold shivers in the

region of the spine. Some of the hap-
penings which occur are not only mystifying
to an unusual degree, but are responsible for
the shivers of which we spoke.

The prologue suffices to tell us that for
some unknown reason, automobiles have
been in the habit of falling into a gulch, the
occupants of the cars never being recovered.
A newspaper reporter suspects that the
disappearances are due directly to the owner
of a large mansion, who, it is thought, is an
eccentric.

A girl is brought into this house one stormy
night by the newspaper reporter. She had
just met with such an accident, and she
explains that she thought someone had lifted
her car bodily, and was attempting to drag
her from bheneath the wreck, when the
reporter appeared upon the scene. They are
in the house when they discover that “Red”
Monahan, who appears to he a sneak thief,

An Engineering
Mystery

THERE has been developed a very ingeni-
ous process of making hollow drill steel

bars. The center is perforated by a small
hole which extends from end to end of the
bar, and in consequence of the demand forsuch
drill steel there has been developed a way of
making the hole without drilling. The billet
of steel from which the bar is rolled is drilled
in the first case, and the hole is packed tight
with a special composition clay or the like.
The ends of the hole are subsequently closed
by plugging and welding. When the piece
of metal is rolled in the mill into a long bar,
the packing stretches with the metal and

is also on the premises. “Red” had already
discovered that the house was seemingly
haunted. Doors creaked, the clock struck
thirteen, bloodcurdling wails were heard,
the walls resounded every few moments,
hideous faces insisted upon appearing at
cupBoard doors, candles were blown out, and
other spooky manifestations were in constant
evidence.

Dr. Ziska, the engineer of this establish-
ment, finally appears upon the scene, and
offers the hospitality of his home to the
intruders.  While in the bedroom, they dis-
cover a sack, which probably housed a
corpse. Starting the fire, they are finallv
overcome by the narcotic soaked wood, the
girl falling to sleep upon a bed. The canopy
ol this is seen to gradually descend, and
would have smothered her right then and
there, were it not for the prompt assistance
of Monahan and the reporter. The reporter,
while fanning the flames, is completely over-
come, und placed upon a couch by Monahan.
On another couch, upon which the girl is
reclining, a pair of arms seem to rise from

preserves the continuity of the hole and is
removed from the finished bar. One of the
most important applications of this hollow
bar is for mining drills where the hole is used
for a jet of water to cool the cutting edge and
prevent dust. Where water is used it con-
verts the dust made by the tool into slush
hefore it can rise and be breathed by the
miner. Thanks to this process it is probable
that the liability of miners to tuberculosis
will be greatly minimized. Hollow steel bars
are also being used for a great variety of
purposes in motor-car construction and else-
where—F. H. SWEET.
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the base, ‘which clasp her, pinning her to the
couch, and she disappears from view. The
reporter likewise vamishes. The final scene
shows Dr. Ziska in an operating room, de-
picted in our photograph. The girlis strapped
to the operating table, while the reporter is
seen in the electric chair. There is going to
be a vivisection. The girl will remain com-
pletely conscious while the doctor operates
on her. The Monster thus, will square an
old grudge against the girl's father, who had
wronged Dr. Ziska while he was practicing
in France. The reporter has received several
electric shocks as a tonic, but is not by any
means unconscious. The audience is very
glad, when finally the tables are turned, and
the Monster suffers electrocution, the fate
intended for the reporter under the offices of
his tongueless negro servant, acting in mis-
placed zeal, “Red” Monahan announcing
finally that he was an insurance company
detective.

With its creaking doors, spooky settings, and
its final dramatic climax, this is one of the
season's masterpieces among mystery plays.

Ball-Bearings for
Railway Cars

ARAILROAD car so easily moved that its
brakes must be kept on lest the wind start
it off, is to be tried out on the English
Great Eastern Railway. It hasits wheels fitted
with a new ball-bearing device, and it istohave
tests for some months on a branch line where
it will not be very serious if it breaks down.
Railroad engineers have no doubt of the
saving in power it will effect if it passes its
trials, but they are not certain that it can
stand the wear and tear of actual use. Its
inventors claim, however, that it is con-
structed of steel specially hardened by a
method discovered in the war.
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SIMPLE method of photographing

continuously on.a strip of film the

air pressures, plus or minus, simul-

taneously at any number of points

on the upper and lower surfaces of
the wings of an airplane in flight is one of
the recent accomplishments of the Army Air
Service at its experimental plant at McCoolk
Field, Dayton. O.

The measurement of these pressures 1s not
unusual, but it is obviously dithcult for a
human observer to simultancously record the
readings of a number of instruments. The
motion picture camera now photographs at
set intervals of time an entire battery of
registering instruments.

A standard camera, used ordinarily in the
motion picture industry for photographing
titles, was direct-driven with a small clectric
motor through a flexible shaft. This camera
lay flat opposite an instrument board placed
in the .fusilage of the airplane, but with
the gear box down to facilitate focusing
through a sight glass. The motor was situ-
ated conveniently and operated off a storage
hattery by means of a switch in the pilot'’s
cockpit and at the will of the pilot. The

By ERNEST JONES

measurcments  could. therefore. be photo-
graphed either in normal horizontal flight,
or in the course of turns, loops or spins or
any other acrobatic manceuvre.

The pressure distribution over the hori-
zontal suriaces, of the tail—rudder. eleva-
tors ane stabilizers—was obtained by con-
necting the air pressure instruments shown
in the enlargement of the film record, by
tuhing to the surface to be investigated. The
instruments were calibrated in Ibs. per square
fool. The opposite sides of the diaphragm
in these instruments were connected to the
top and bottom respectively (or @ice wersd.
if necessary) of the surface to be measured.
In other words, a surface which showed
pressurc on the bottom and suction on the
top would have the resulting action integra-
ted in the instruments, and during flight the
exposed films showed the instrument reading,
or the pressure at a particular point during
anv manceuvre which the pilot chose to in-
vestigate,

The outer ends of the tube which were fAush
with the surface were distributed and ar-
ranged over the stabilizer and elevator in
such locations and distances as to obtain as

Observer” for Airplanes

complete information as possible. In addi-
tion to this, speed meters as shown. together
with a dial to indicate the elevator setting,
were installed to give more complete infor-
mation regarding the manceuvre.

The arrangement of the rubber air tubes
liere provided is very clever, but it would
seem that some improvement on this scheme
might be worked out, utilizing electric wires
instead, which would not be subject to damage
as easily as the rubber tubes. Microphones
of special construction could be used as the
pressure and vacuum detectors in the holes
on the wing and tail surfaces, changes in
pressure against the diaphragms of the
microphones causing electrical resistance of
the carbon grains within them to change, and
this resistance variation in turn being
indicated on the galvanometers placed on
the dial panel in place of the present gauges.
[t is peculiar in a way, that this rather simple
idea was not thought of and employed a
long time ago, as one of the hardest problems
to solve in designing an airplane is to know
beforehand just what pressures to design the
various parts to withstand.

PHOTOS BY
U.S.ARMY
AIR SERVICE

VACUUM

FABRIC COVER OF
STABILIZER

... TUBES RUN FROM INSTRUMENT BOARD
THROUGH FUSILAGE TO TAIL, AND
RADIATE TO VARIOUS POINTS ON
RUDDER, STABILIZER AND ELEVATOR

PRESSURE B
1 HOLE .. BLOCK _~“STABILIZER

...S- PRESSURE HOLE
= TUBEx

. ¥
N -
NN,

--DIAPHRAGM
B~
INDICATING
GAUGE

ELEVATOR

o

METAL PLATE

“BLOCK WITH
PRESSURE HOLES
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The Clever Arrangement of Pressure and Vacuum Meter Dials Here Shown, Installed on One of the U. S. Army Airplanes at McCook Field, Dayton, Ohio, Has Served

to Place Valuable Data in the Hands of Flying Experts and Airplane Designers, : N e
Impossible to Read Al of These Meter Dials at Any Given Instant, and Not Only This But in Making Quick Turn
Effects on Opposite Sides of Tail and Wing Surfaces, an Observer Could Not Be Expected to Catch the Various i u
This Problem Was Finally Solved in the Manner Illustrated, viz., by Resorting to a Moving Picture Camera Driven by an Electric Motor, so That Whenever
But to Push a Button in the Side of the Cockpit, Which Starts the Electric Motor Driving the
lage and One of the Movie Snapshots-of the Meter Bpard is Shown in the Upper Left Hand Corner.

Second.

the Pilot Desires to Make a Record of the Meter Readings, He Has
This Camera Lies in the Bottom of the Fusi

Movie Camera.
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Which It Has Never Been Possible to Accumulate Heretofore.
s and Studying the Resultant Pressures and Vacuum
Changes in Readings Occupying a Small Fraction of a

It Would Be Humanly
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The Center Photograph Shows Miss Beulah L. Henry and a Few of Her Inventions. Im the Upper Left-Hand Corner Is a Pocketbook, the Covers of Which Are Remov-
able. Beneath the Flaps Are Mirror, Powder Box, Tube of Rouge, Pin Container, Writing Paper, Stamys and Pencil. To the Right of This Is a Pencil Cap, Which
Contains a Long Eraser, Fed Out as Used Upper Right Photo Shows Miss Henry With a Vacuum Container for Making Ice Cream, Which May Also Be Used to
Keep Liquids Hot. Lower Left Phato Shows a Doll With Changeable Eyes, Hair and Dress. Lower Right Photo and Drawing Illustrate an Umbrella With Changeable
. Covers Held in Place by Snap Fasteners.



An Interview With the La

I'TH more than thirty-three inven-
tions to her credit, and still work-
ing upon other ideas. among which
we would include a collapsible
umbrella, Miss  Beulah  Louise
Hemy would be classed amung the leading
inventresses of the world in any court. Dur
ing an interview she showed a few of her
many inventions, all of which she had pat-
ented, Of course, there are many other ideas
which are not yet covered hy patents. and
upon which Miss Henry is at present work-
ing, but all of her really worthwhile devices
are or are being well covered by patents in
not only this but in foreign countrics as well.

She now produced an umbrella almost as
a magician would. and fingering it Lightly,
she unrolled and slowly openced it, saving,
“Now, to the best of vour knowledge this
seems like an ordinary umbrelia, doesu't it;
opens and closes just like one. made of a
very good quality of silk, and has as you
will notice, a very pretty handle and a tip
to match. but the silk is of a navy blue
shade? Now if vou had an orange colored
gown on. an umbrella like this would hardly
be appropriate, so naturally you purchase
another umbrella to match your dress. but
umbrellas of this quality are rather costly,
and in the end vou would have purchased a
whole rackful of umbrellas or parasols to
suit vour particular requirements. Not so
here however.”

With a few rapid movements she un-
snapped the edge of the silk from the rihs
and pulled off the covering, leaving the bare
ribs exposed, the entire operation occurring
practically in the twinkling of an eve. Al
most as quickly, an orange cover was
mounted upon the rod and snapped in place.
While doing this Miss Henry continued,

“You sce you nced not fear ripping an
umbrella of this nature hecause it will not
take a long time to scarch for a repair-
man, nor will it be extremely expensive to
completely recover the frame. It can he
done in hut a few seconds, and the umhrella
is as good. if not hetter than new. As time
progresses we shall make these in different
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hapes and styles. all siandardized. so that
one cover is interchangeable with another,
regardless of where it 1s purchased, and no-
tice how neatly it rolls up.”

She suited her action to her words, and
simply placing her leit hand around the
silk, she rotated the handle, the umbrella
rolling up neatly. There are no frayed
edges vhen it is so rolled up. nor are there
4ny peaks. the top being seemingly scalloped
and neatly rounded off.

“And I even play with dolls,” Miss Henry
continued, as she sct aside the umbrella.
She showed me a doll.  Seating this in her
lap. she removed the doll's dresses and
showed its body. This is made of flesh
color rubberized silk, stuffed with cotton. It
has a warm feel when touched, and would
remind any voungster of the soft pliahle
hody of an infant, the color and touch heing
the ncarcst approach to the human skin
which the writer has ever seen. The doll can
he immersed it a tub and washed without in-
jury. It had brown cyes. brown hair. a red
honnet trimmed with cream colored lace,
and a red dress trimmed to match the bon-
net (or else the bonnet was trimmed to
mateh the dress. it does not make much dif-
ference). Opening the how under the doll’s
chin, she removed her honnet and her dress.

Putting her fingers on the hair near the
temples. a slight snap was heard. and the
wig came off. A Tittle lever could then be
seen on the hack of the doll's head. which
when worked in and out rotated the cyes
o a ratchet principle. and changed them
irom hrown to hluc. A bhlond wig was
now substituted for the brown. and the dress
and honnet turned inside out. and replaced
upon the bady. The result was a blond-
haired blue-eved miss. displaying a blue hat
and gown trimmed with white. This doll is
called Miss Tusion.

Aside from that Miss Henry has invented
a pockethook on which the covers may bhe
changed, as illustrated in one of our photos.
Here a leather covering can he substituted
for one constructed entirely of beads or vel-
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vet. It snaps in place upon the {rame which
is well designed, and so arranged that it can
open but to a limited extent.  Nevertheless.
the opening is large enough to admit access
to its interior, which is very spacious. A
flap in the cover reveals on one side two
pin receivers, a powder-puff and a mirror.
and on the other a gold pencil, a fountain
pen. a compartment for stamps and pad of
writing paper and envelopes.  One would
naturally think that the pocketbook was
very bulky to house all these objects between
the {rame and the outside cover. but such is
pot the case. In fact it is so well designed
that one is astonished at the mass of material
found thercin. One can readily sec by the
insert that the entire covering has been par-
tially removed to show these objects.

A very large ice cream freezer. which
will keep ice cream for seventy-two hours,
is another of her inventions. Not only can
this container be used to make ice cream.
hut it can be employed for keeping liquids
piping hot. It consists of a metal can fitted
with gauges. the sides having a space between
the outer and inner walls from which air
is exhausted by means of a pump. Note the
spigot arrangement for delivery of the hot
liquids and also the whipper for the freezer,
which Miss Henry is holding.

Then there is an eraser which can be fitted
to any pencil, and which contains a long
circular eraser ahout 1'% inches in length.
sn that by merely twisting the pencil, the
worn craser can he renewed. A clip is fitter
to this cap to secure the pencil in the pocket.
Our sketch shows the device. In addition
to that. there is a tiny little device which
is called a runner shield for umbrellas. At
the present day these runner shields arc sewed
in place by hand. the cost of the same being
about 37 :c a picce. The shields which Miss
Henry has invented is merely slipped in
place. Being made of spring hrass. it will
not tarnish and may be removed or replaced
very quickly. Tt reduces the cost of these
runner shields more than three hundred per
cent.

Air Speed Records Smashed

The month of October, 1922, will go down
in aeronautical history as one in which many
speed and endurance records were broken.
Up to this time the oflicial world's speed
record was that established on September 26,
1921, by Sadi Lecointe, who traveled 205.2
miles per hour at Parig, France.

Great interest has been aroused in America
by the Pulitzer Trophy race held in Detroit,
Mich., and it was in the irials for this race,
and the race itself, that many new recordls
were set.  On October 8 Lieut. R. 1.
Maughan, while practicing at Guarden City,
L. I., for the Pulitzer Trophy race, piloted
his  plane over a straightaway measured
course at the rate of 220.45 miles per hour.

During this flight, the aviator, flving at a
speed greater than that ever hefore attained
by a human being, made a right angle turn;
a feat which, up to the present time, has been
considered impossible. Licutenant Maughan
said that when the plene turned, he became
unconscious, stunned by the eentrifugal force.
However, he recovered his senses in a few
seconds, regaining control of the machine.

On October 14, Maughan won the Pulitzer
Trophv by flving at an average speed of 206
miles per hour over a 160-mile course. On
this same day, Lieutenant Maughan and
Lieutenant Maitland took the air as the
eighth and ninth starters, and performed a

feat which, officials say, has never been
equaled. Both planes shot from the starting
line, and leaped almost vertically upward on
the encircling journcy around the field before
the planes crossed by the judges’ box. This
is a performance that has never been accom-
plished before, and Curtiss officials believe
that thev will eventually have vertically
rising planes.

On Qctober 16, the winner of the Pulitzer
Trophv, covered a | kilometer course at o
speed of 248.5 miles per hour. This record
was eleclricallv timed by officers from the
MeCook Aviation Field. The speed however,
is not officially a worid’s record, as no repre
sentative of the Federation Aeronattique
Internationale was present.  This speed was
made in the same plane with which he wan
the traphy—a Curtiss biplane, powered with
a4 400 horse-power Curtiss engine.

On the same dav Lieutenant Maughan
astounded officials by 8ying o distance of 1
mile with the machine on its side.  Tn reality,
he flew without the aid of wings.

On October 19, Brigadier General William
Mitchell set a new official world's speed
record of 224.05 miles an hour. “The test wiis
timed by officials of the Federation Acronau-
tique Internationule, thercby making the
record official. The plane used was the onc

743

in which Licutenant Maughan attained a
speed of 248.5 miles an hour.

The previous record for sustained flight
was made by Stinson and Berthaud last
December at New York, when they stayed
in the air 26 hotirs, 19 minutes and 35 seconds.
However, on October 6, 1922, Lieutenants
Macreadv and Kellev remained uloft in a
monoplane, T-2, at San Diego, Cal., for a
period of 33 hours, 18 minutes and 30 scconds.
The onlv reason thal thev came down at the
end of this time, was hecause dusk of the
second day was drawing near, and they were
afraid that if they staved aloft after dark
their gas and oil woiili! run out hefore morn-
ing, whereupon an accident might occur in
landing in the dark.

On October 15, at Paris, two French air-
men, Bossoutrot and Drouhin, attempted an
cndurance record, but ran out of fuel after
staying aloft for 34 hours, 14 minutes and 7
seconds, during which time thev covered
4 distance of 4,152 kilometers, or approxi-
mately the distance from Paris to New York.
The machine used wus a Farman Goliath,
which consumed 4,200 liters of gasoline for
the flight. This last record is considered as
official by the French Aerial Federation, as
the record made in America was not made
under conditions accepted by the Federution,
of which the United States 1s a member.
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IKOLA TESLA has consistently
argued that it is only a matter of
time when radio and electrical engi-
necrs will advance from the present
stage of radio transmission, whereby

telegraphic or speech waves are propagated
and received only, to that cdream of all clec-
trical men—the transmission of clectric power
without wires. Recently a sixteen hour con-
tinuous test ‘was carricd out in transmitting
wireless telegraph signals across the Atlantic
Ocean, with the aid of nine high power metal
vacuum tubes of giant size, or about three fect
in length, six of the tubes being rated at
twenty kilowatts each and taking the place
of the large Alexanderson alternator pre-
viously employved. The development of these
huge audions or vacuum tubes to a still greater
degree has aroused the scientific imagination
of great engineers like Dr. E. F. W. Alexander-
son, of the Radio Corporation of Amcrican
and others, to predict that such tubes may
indeed lead the way eventually to the fulfili-
ment of Tesla’s life work—the wireless trans-
mission of energy. Dr. Alexanderson at the
time of the successful experiment with the
new high power vacuum tubes in radio tele-
graphing across the Atlantic spoke in regard
to the transmission of power from Niagara to
New York through the air by means of such
powerful vacuum tubes, saying:

““We have scen hiere 4 new physical princi-
ple reduced to practice on a large scale.” Shall
1t make rcal the dreams, that Edison’s dyna-
mo has not vet fulfilled, and carry Niagara's
power to New York? Atlantic radio tcleg-
raphy has become a routine business, but the
importance of this demonstration is the
bridging of the ocean by a few powerful
vacuum tube units; in this case only six
tubes were used, and we can safelv predict
that the same feat will some day he performed
by a single tube. But what is the next?”

After speculating on the possibility of radio
power transmission, which it is known he
regards as sonicthing more than a mere dream,
he said:

“Ten years ago I became acquainted with
the little device known as the audion. Then
it was a detector of signals and an amplificr,
and the question arose: Why not amplify
some more and then some more and use it for
transmitting signals as well as for receiving? "

Dr. Irving Langmuir, who is responsible
for the development of the wonderful new
high power vacuum tubes, said:

“Although it has taken ten vears to get
to the point where we have today a trans-
atlantic tube transmitter, in these ten vears
the energy of the vacuum tube has Deen in-
creased more than 1,000,000 times. A few
more years of the same rate of improvement
would bring us beyond our wildest dreams,
but all we nced to say is that science and
engineering have received a new tool. It
marks a turning point, like that determined
by the steam engine and the dynamo. It will
certainly give us transatlantic telephony, but
it will undoubtedly give us more. I am
greatly pleased but not surprised at the suc-
cess of the tubes. It is a stepping-stone in the
progress of many vears’ development. We
will make larger tubes when larger tubes are
needed, and we will make them of higher
efficiency: for the principle on which this
development has gone forward is a sound
one.

The human voice has already been carried
across the Atlantic by radiophone, but onlyv
in one direction. By mecans of these new
electron tubes, it is expected that the voice
may be sent readily both ways without diffi-
culty, and regular conversation carried on at
any time of the dav or night. The set used
at present for transmitting radio telegraph
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signals across the Atlantic from England to
Germany, from the Radio Corporation station
at Rocky Point, L. 1., consists of three 50
kilowatt,” 15,000 volt, water-coolerdl metal-
vacuum tubes of the Kenetron type, which
are used as rectifiers; there are six 15,000 volt
20 kilowatt tubes of the water-cooled metallic
type and designed as pliotrons, for use as high
frequency converters. For the experiment
with the tube set one of the new mile and a
half long antenna was used, suspended from
six towers, 420 feet high, and the tube set
succeeded in developing and sustaining in
the antenna a current of 350 amperes. About
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600 amperes have been used with the Alexan-
derson alternators, but it has been found that
with the development of wircless apparatus,
a lower amperage may be used.

The radio power transmission scheme of to-
morrow, whereby the thousands of horse-
power inherent in thc power of Niagara can
be transmitted for hundreds and even thou-
sands of miles, will no doubt he along the lines
shown in the accompanying illustration.
Here, as will be seen, the water from above the
Falls is led through pipes or closed channels to
water turbines. These turbines are directly
connected to alternating current dynamos and
the electric power from these dynamos is in
turn led to step-up transformers. These
transformers raisc the potential to several
million volts and the current at this high
voltage then passes through rectifier and con-
verter vacuum tubes of the water-cooled type,
as shown in the illustration, the radio fre-
quency power waves being radiated from
directive antennas placed on top of high
towers, as the picture shows.

A directed radio power wave is possible with
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the present knowledge of the science, follow-
ing the experiments of Marconi, which were
explained and illustrated in the August issuc
of Science anp InvexTiON.  The principle
of directing a radio wave on this hypothesis
is to place a shicld in either the form of a
metal cage or sheet around the antenna wire
with a slot or opening on one side, out of which
the wave is directed.

The reception and utilization of a radio
power wave 1s accomplished as follows: An
-antenna or capacity of some sort, is employed
to accumulate the desired quantity of radio
frequency energy from the ether and ground,
and by means of vacuum tubes, step-down
transformers and other apparatus well known
to radio engineers, this high frequency alter-
nating current cnergy is reduced to a low
frequency alternating current, or even to
direct current at anv potential desired. The
radio transmission of power always sounds
like a wild dream to the average person, he-
cause it seems impossible of accomplishment,
but when one stops to consider that Dr. Tesla
lighted lamps at a distance of one-half to one
mile from his transmitting instrument. in his
famous Colorado experiments over twenty
vears ago, and also that latter-day experi-
menters have often picked up a considerable
amount of encrgy in antennac located at some
distance from high power radio transmitting
stations, it dawns on us that all we have to
do to transmit electric power via radio, is to
increase the frequency of the waves, and
solve several other factors, yet to be deter-
mined by the clectrical and radio experts of
tomorrow, and man will then laugh at the
present cxpensive conductors required to
transmit the current which lights our lamps
and runs our motors.

The directive radio antennae atop the tower
shown in the picture, are operated by motors
and gears, so as to be turned in any direction.
The three small dircctive power wave trans-
mitters at the extreme top of the tower, can
be swung in any direction desired. When we
come to transmit electric power via radio,
aircraft of every sort will absorb the necessary
cnergy directly from the air or rather the
cther.

No doubt strict laws would have to be
pussced establishing severe penalties for any-
one crecting an antenna or attempting to use
for industrial or other purposes, the radio
transmitted energy without a license and
proper meter. Otherwise people would be
apt to steal energy surreptitiously, by con-
cealing the antenna under roofs, in the walls
of buildings, ctc.

But the Langmuir high power vacuum
tubes by themselves, we are sure, will not
solve the problem of radio power transmis-
sion. Thus there is a vast amount of work
vet to be done by our radio and clectrical
engincers and students everywhere, before
this great dream of Dr. Tesla's becomes an
accomplished evervday fact. Greater efhi-
ciency of transmission through the ether has
got to be made possible, and this may even-
tually he Lrought about by increasing the fre-
quency to at present undreamt of values, and
also by increasing the potential or voltage to
much higher values than any heretofore em-
ployed. Dr. Tesla, of all scientists, has con-
ducted the greatest experiments with high
potentials and high frequencies that the world
has ever seen, and it is certainly remarkable
that in the intervening space of more than
twenty years, engineers have not learned more
along the lines of his famous experiments,
especially those carried out in his Colorado
plant, where he produced man-made lightning
flashes approximately 100 fect in length, ac-
companied by a roar like Niagara’s, which
could be heard for many miles.



‘he Warship

it

f1

050

By GRASER SCHORNSTHEIMER

N THE next twenty-five ycars the

world will witness some remarkable

changes in the methods of naval war-

fare. And because of the geographical

position of the United States—two
land frontiers facing two nations utterly
incapable of making war upon us and three
great sea frontiers, facing every powerful
nation in the world—these changes affect
us greatly.

During the Great War there were two
great forces of destruction brought out-
the Lig gun shell and the torpedo. But
since the war two entirely ncew weapons
have been developed to a very important
and dangerous degree—gas and aircrait
bombs. Therefore. unless America changes
her defensive types to mect these new
weapons. our country will face destruction
at every throw of the diplomatic dice.

Secondary only to the offensive character-
istics will be the defensive features of the
new ships. They will be literally loaded
down with armor and other protective
material. The main armor will be against
the heavy shell fire of both extreme and
short range varieties. The hulls will be
heavily blistered and internally cushioned
against torpedoes and mines.  The top
decks of the ships will be coated with
armor strong cnough to resist the most
powerful hombs which can be developed.
But the most important thing will be the
ventilating systems.

A warship breathes through its ventilators
and through those ventilators may come
the most poisonous of gases. But in the
future ships must be air-tight in so far
as this is possible. The ventilating systems
must he enlarged and instead of one or
two sets of ventilating systems there must
be dozens. The ventilators must all be
gas-masked.

We here have the mandate characteristics
of the new vessels. Now let us see how
large a vessel it is going to be. The order
to the Chief Naval Constructor does not
read, “huild a ship of so many thousand
tons,” but, “design a hull which will carry
so much armor, so much armament, so
much machinery, so much fuel and supplies,
so much equipment and be habitable by
so many men” The Ordnance experts
have studied the designs of existing war-
ships and determined the weight of guns
to be carried by the new ship and how
much armor the same ships must carry to
he safe from the guns of existing warships.
The gas defense division works out the
ships' wventilation and  various other
burcaus and divisions work out the other
features.

It has been decided that the ship must
throw a broadside of 42,000 pounds of
explosive shell and that the guns must
have a range exceeding the maximum scope
of visibility. To this end a battery of
twelve 18-inch, 50 caliber guns are speci-
fied. They arc to he mounted in four tur-
rets with three guns to each turret. The ship
is to be saturated with armor and weight
must be saved at every possible spot.  The
turrets are carefully designed. The tops
receive a moderate amount of armor as
they will have to resist hoth big gun shells
and bombs from aircraft. The sides and
rear of the turrets are not armored heavily.
just enough to resist the small shell of
cruisers and destroyers. But the fronts
of the turrets, from which the guns look
out at the enemy, and which are, therefore,
always facing the enemy, are very heavily
armored. Tn the future. as much as 20
inches of the toughest armor may be used
for turret facings. These turrets are
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mmounted on barbettes which extend to the
bowels of the ship and through them run
the ammunition hoists which connect the
guns with the magazines.

These big guns fight the battles against
big ships. But a warship must be able
to defend itself not against big ships alonc,
but against destroyers which rush through
the water at 40 miles anl hour to send

This article by Mr. Schornstheimer, well-
known American naval writer, has been
written by special request of the editors, and
we believe our readers will enjoy it, as he
gives us some practical jdeas as to what the
great fighting ship of some twenty-five years
hence will look like. One of the greatest
problems, if not the greatest of all, which the
warship of tomorrow will have to contend
with, is the proper defense against enemy
aircraft. Not only will aircraft in the very
next naval battle try to bomb and sink
warships, but they will also try to incapacitate

Z  the crew by dropping gas bombs, and so as
we see in the accompanying illustration,
special precautions will have to be taken to
properly protect the ventilating system of
our future warships. At present individual
gas masks are supplied the crew.
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home their torpedocs. For this reason &
secondary batterv of 6-inch guns is mounted
on the ships. They are given very high
positions whenever possible.  In the ships
of the future, these sccondary bhattery
weapons will be enclosed in small turrets
with several guns to a turret, that the
ventilating problens may be worked out
to a better efficiency. These guns will not
only be efticient against destroyers operating
at a high speed but also against submarines
which slowly sneak in closc to a ship to
deliver their blows. Then. too. those guns
of the secondary hattery which have the
clearest outloak to the sky will he mounted
on high angle mounts that they may be
used against aircraft.

Nex{ in importance come the anti-air-
craft batteries. In the future these guns
will be mounted in the highest possible
positions and they must have high angles
of fire. [t is not impossible that they will
be mounted on the tops of the masts of
the future ships. They will he automatic
weapons and will be director-controlled, so
that a barrage of bursting shell may be
laid in the hombing area ahove the ship.
which may be raised or lowered at the will
of the officer commanding the guns. Say
that cight 4 or S5-inch automatic guns, firing
60 shots a minute lay a barrage over the
ship. Nothing will be able to get through
itt I planes attempt to bomb the ship from
the level upon which the barrage is located,
they will be shot down as they touch its
edge. And the barrage can be raised or
lowered very quickly to offset a change of
altitnde on the part of the aircraft. But
when dealing with bombing planes of the
future, we must not think of a few dozen
planes operating in one stratum of air,
but of hundreds of planes operating on
various strata of air. The idea is that if a
single set of planes is lost on one stratum
of air, other squadrons operating below or
above them to a maximum altitude of
10.000 feet will he able to get in their hombs,

But there are other systems of anti-
aircraft defense that will stop planes from
doing just this. The weapon involved is
the Iarge anti-aircraft mortar. This weapon
in the future will probably be a rapid firing
20-inch short gun which throws its shell
directly above the ship. And its shell is
not of the bursting type which relies upon
its fragments to demolish its object, but
merely a very thin shell carrying more than
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a thousand pounds of explosives. When
this great charge explodes in the air a
tremendous vacuum is created. This vac-
num is something on the order of au air

pocket.  Anything which stumbles into
it must drop! There is no air there to sus-
tain it. The effect may be like a collision
with a brick wall—this collision with

nothingness'!

Should the planes be able to drop a
few of the most powerful hombs the shells
will be arrested by the light armor on
the top decks of the ship. Velocity is
another word for penctration and aircraft
bombs lack velocity. Only by going as
high as 60.000 fect could a velocity of
1.200 feet per second he produced; and
planes will never go this high for military
work. First, because they cannot hit at
this altitude because of the many and
diverse air currents below them. Ior this
and other reasons, the 10,000-foot altitude
will be about the limit at which hits can
be secured. At this altitude the planes
will be lucky to obtain a velocity of 600
feet per second for their bombs.

Some may arguc that planes will some
day carry heavy guns. This scarcely seems
probable because planes lack  stability, in
that they ride on something with a very
Jow specific gravity—air. For an analogous
reason ships will never be able to success-
fully hombard properly defended forts.
They lack stability as compared to the forts;
the difference between the water and land
is too great to be counteracted by mechani-
cal means.

The propelling engines of today will
have passed within 25 years. The steam-
driven engines with their attendant funnels
and necessity for large amounts of fuel
will be replaced by cngines of a semi-
Diesel type which, coupled with the electric
drive. will give great economy in fuel and
ship-space, together with the advantage of
being funnel-less. Weight and space will be
saved for other purposes.

Strange as it mayv seem, the capital ship
of the future will not necessarily be ex-
tremely fast. The slower it is possible to
build the ship and have it capable of meet-
ing other ships, the better. as great engines
mean great space and weight, which could
he well used for offensive or defensive quali-
ties. The battleship of the future, from the
present outlook, is not liable to have a spced
in excess of 25 knots. though its speedy
counterpart. the hattle cruiser of the future,
may have a speed of well on to 35 knots.

Gias is the most important weapon of
todav. for the very simple reason that the
ships now in existence can not he defended
against it. The ships of the future will he
air-tight, so to speak, and will be ventilated
by several main and a number of indepen-
dent ventilating svstems. Because of the
power of modern gases, men will not he on
the decks or bridges of future warships in
battle. They will be protected, in air-
tight compartments.

And the warships of the future will be
able to deliver tremendous streams of the
most powerful gases. While a warship
breathes through its ventilators an airplane
breathes through the nostrils of its pilot.
And an airplance will he unable to carry the
most powerful gases, because the size and
weights of the containers will be too great
Gas will be a verv efficient anti-aircraft
weapon of the future.

Today, nearly every battleship carries a
small plane for scouting and spotting
duties. Some battleships carry as many

(Continued on page 807)
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By CLEMENT FEZANDIE

(Author's Note. Scicnce 1s. in reality,
nothing but the prediction of the future
The astronomer, from his knowledge of the
past, can predict the position of plancts for
hundreds of years to come; the chemist
knozwes in advance whal substance il result
from combining o cortain acid with a certuin
base; and the engineer, in his blue-prints,
shows what the appcurance of his new
machine will be. To forecast zwhat the
froaress of Tuomanidy will be in the nexd
hundred years is too complex o problem o
be solved with any degree of eecuracy. bul
certain tnventions and discoveries may be
readily foreshadoteed.)

“ OU'RE a smart man. Doctor Hack-
ensaw,” remarked Silas  Rockett,

“but I'll bet there's one thing you
can't do!”

“Indeed?  And what 1is that,
pray?” asked the doctor, smiling. “Is it to
make Gloria Mundy fall in Jove with you?"

Silas Rockett blushed. “Nao. said he,
“T don't need any help in that direction.
What 1 should like wonld he to take a trip
a hundred yecars forward into the future!”

“Is that all?” cried the doctor, gaily.
“Why that’s easy enough—I1'll take vou there
any time,”

Silas Rockett’s face fell. “You don't un-
derstand me,” said he. “I don't want vou to
put me to sleep for a hundred years, pickled
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11 carbon dioxide, the way vou do with other
men. Noo thanks! AWhat 1 want is just to
take a short run to the vear 2025 and then
come hack to the present time again, I
such a thing were only possible, 1T should
come hack a rich man!”

“low so?”

“\Why, I'd simply take note of some of
the greatest inventions that had heen made
during the century, and patent them now,
e soon be the richest man in the United
States!”

The smile on Doctor 1lackensaw's face
hroadened into a sardonic grin.

“1 gladly do what you want, Silas —
the thing is simple enough.  But. as to mak-
g vour fortune, I fear you will be sadly
disappointed. Do vou imagine for a mo-
ment that if Ben Franklin had been allowed
to spend a few days in our century, and had
then gone back to the year 1776, he could
have accomplished much?  He would know
how to make a locomotive, a telephone, a
dynamo. an automobile, an acroplane. and
radio apparatus—but of what use would they
be?  He would have no capital with which
to put his machines on the market, no fa-
cilitics for mining and transporting the coal

required. no gasoline for his automobiles
and acroplanes, no husiness that would war-
rant the installation of telephones and wire-
less. No. Silas, a neaw invention cannot be
successfully Taunched until the world is ready
for it.  Human progress is necessarily slow.
People in 1776, cven more than at the present
day, were opposed to all innovations, and
Franklin would have been long dead before
the simplest of these new devices would have
heen adopted.  livery great invention re-
quires a host of preliminary steps, and then
there is the arduous work of educating the
public up to it.  But that's neither here nor
there. 11 you want to make a short trip to
the vear 2025, I'l send vou there at once, and
guarantee you a sale return, too."”

“But how will you manage it, doctor?”
asked Silas, surprised.

“Simply enough. T will merely give you
an opiate. and by leading vour thoughts to
the future, as vou fall asleep. vou will almost
certainly dream of the vear 2025

Silas Rockett made a wry face. “What
use would that be to me?” said he. “In my
dream [ should learn nothing new, hecause
a man can dream of nothing he doesn't
already know.”

“Indecd ?”  returned Doctor Hackensaw.
“You forget that the human brain is a won-
derful organ, especially when under the in-

(Continued on page 822)

Silas and His Fair Companion Moved From the Slowest to the Most Rapid Walk and There Sat Down in

‘Set Your Chair-Dial for No. 1272’ Said Radia, and She Showed Silas How to Turn the
‘You See,” She Explained, ‘the Chair Is Now Set So It Will Travel Straight to My House Without Further
‘Dining Table For Two!” She Called. At the Words the Wall Noiselessly Opened and a Small
rs Moved into the Center of the Room. ’

’




The Autobiography of An Explosion

By PROF. LINDLEY PYILE

PROF. OF PHYSICS, WASHINGTON UNIVERSITY, ST. LOUi8, MO.

O most of us an explosion 15 just a
hang, but to a technician an explosion
is an event involving a lapse of time,
accompanied by pressures that vary
in a continuous manner. He knows

that he is dealing with a phenomenon that
may grow from Infant to giant magnitude
and die away, all in a thousandth of a second,
and that it 1s necessaryv to trace the history of
the event from moment to moment, measur-
ing the actual pressures developed at succes-

platc, HI. A thin lead plate, DE, con-
neets with an  insulated wire, F. The
crystals arc so turned that those faces that
hecome positively charged under compression
are all in contact with the lead plate. The
bottom of the pot is then filled with vaseline,
PP. L is a spark plug with a fine wire, O,
between the terminals. N is a stop cock
permitting the introduction into the pot of
explosive mixtures which are exploded by
hcatinf the wire, O, with an electric current.

al N. which, upon Jdevelopment. will show
the spot where the electrons struck the plate.
Now, on its way, the electron stream passes
hetween two plates one of which, M, is con-
nected with the crystals indicated in Fig. 1.
If M becomes positively electrified the
attraction upon the flying negatively charged
clectrons will pull the stream down, sav, to
the position indicated by the dotted line.
Referring again to Figs. 2 and 3, WW is an
electro-magnet with a soft-iron core. If a

sive intervals of even one hundred-thousandth ~ The electrification of the wire, F, is found  current traverses its coils the magnetic field
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Fig. 1 Shows Metal Chamber Used in Studying the Effect and Nature of Different Explosives. Fig. 2 Shows Braun Vacuum Tube Connected With Tourmaline Crystals

in Testing Chamber of Fig. 1, as Well as the Batteries and Other Apparatus.
of an Explosion as Produced by the Braun Tube Apparatus.

by Electrolyzing Water.

of a second. In studies of this nature the
explosive forces are usually made to record
their values by actuating sensitive apparatus,
but, quite obviously, the moving parts of that
apparatus must be able to respond quickly,
or the dictation will come too rapidly for the
automatic stenographer to take it down.

Sir J. J. Thomson has developed a detecting
device for the study of explosion pressures
that uses a jet of electrons as the movable
part, the actuating agent being an electric
charge, proportional at each instant to the
explosion pressure.  Dr. 1), A. Kcys has put
the method to actual test and has obtained
most interesting data.

Certain crystals exhibit what are called
piezo-eleclric properties, that is, under pres-
sure, they develop clectric charges upon their
surfaces. Crystals of tourmaline are used in
the Thomson device and are arranged as in
Fig. 1. A brass pot with steel cover has the
crystals, CC, in the bottom, held by an iron

to follow practically instantancously the
changes of pressure in the pot. Also the
electriication is directly proportional to the
existent pressure.

The wire, T, is led to the apparatus indi-
cated in Fig. 2, which is essentially what is
knowr: as a Braun tube, a device exhausted
to a very high vacuum and which furnishes,
under several thousand volts electrification,
a high-speed stream of clectrons passing from
the incandescent tungsten wire (see I,
Fig. 2) through the pinhole O to the photo-
graphic plate holder, X.

Fig. 2 will he understood more readily by
referring to tts simplification in Fig. 3. The
cylinder, H, is intensely clectrified negatively
by cornection to the high potential generator,
T, anc the negatively charged electrons boiled
out of the hot wire, F, are repelled from H at
possibly 50,000 miles a second, some of them
passing through the small hole, O, into the
grounded metal cylinder, L, to a photo plate
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Fig. 3 Shows Simplified View of Braun Tube.
Fig. 5 Is a Graph Showing the Pressure-Time Curves for an Explosion of Hydrogen and Oxvgen Prepared
Fig. 6 Shows Time-Pressure Curves For Three Different Experiments in an Explosion of Gun Cotton.

Fig. 4 Shows Typical Photographic Record

through which the clectrons pass will deflect
the electrical stream (or electric current) in a
direction at right angles to the deflection set
up by the charged plate, M. Using an
alternating current of known frequency on the
electro-magnet, the magnetic field will
alternate in direction and the point of impact
of the jet of electrons will move to and fro
on the plate in a motion like a pendulum bob.

In an actual test the photo plate is exposed,
the alternating current is turned into the
electromagnet windings, the heating current
is turned on the cotl within H, and the
double key S is depressed which fisst starts the
jet of clectrons and then closes the circuit
that fires the explosive mixture. The ex-
plosion pressure develops an clectrical charge
on M in exact accordance with the growth
and decay of that pressure. The jet of
electrons which is swinging to and fro in
synchronism with the alternating current field

(Continued on page 810)



Pilotless

s

all Planes

By Bl. WINFIELD SECOR

OME months ago, we heard of a new
electric guiding cable in use in France
for steering airplunes in foggy weather
Tor at night, the pilot being apprised
of the fact that he had departed from
the charted route by the difference in sound
in a patr of head phones strapped to his ears,
the sounds 1n the phones being due to electric
currents induced 1 a pair of coils placed on
either side of the plune. These coils in turn
had currents set up in them, due to the power-
ful clectro-magnetic field surronnding  the
carth conductor, through which un alternating
current was passed continually, this charged
suide wire being either placed on the ground
where pernussible, or clse supported on poles.
By using a current of a certain frequency, a
distinet and unmistakable musical note s
heard in the phones, and the receiving ap-
paratus aboard the plane may be arranged so
that when no sound is heard, the plane is
flving dircetly over the charged cable or
wpproximately so, or else the instruments
may be adjusted so that n equal sound is
heard in both phones; when the sound be-
cones weaker in one ol the phones, the pilot
knows that he is departing from his position
above the guide wire. By using powerful
vacuum tube amplhfiers, the guiling note
from the charged wire can he heard at an
altitude of several thousand feet casily.
A recent test made in France with this
electric guide cable for aircraft, which ex-
periments arc being carried on by Mr. Loth,
a French engineer, has given promise, it is
said, of a system of transporting mail auto-
matically Dy means of small automatic air-
planes, which will fly along their guided
courses without a pilot.  These special mail
transportation plunes will have the usual
wings, and a special body designed to act as
a hull for landing in water, and with a wheel

landing gear where they are to land upon
or arise from the soil. The bodv ut the same
time 1s made fire-proof, and sufficiently
buoyant to prevent sinking with the muail
bags, in the event that the airplane happens
to fall into the water, if the propelling ma-
chinery should fail. The pulsating clectro-
magnetic field, radiating continuousiv from
the wire along the course to be followed hy
the mail planes, would hold them undeviat-
gly on their given eourse.

The probable design of these automatic
mail planes is shown in the accompanyving
Irawing, the usual engine and  propeller
being placed in the forward part of the
fuselage, with o good sized gasoline tank as
well as an otl tank. In this compuartment or
adjacent to it, there is pluced the radio con-
trol mechanism for operating the harizontad
rudder and thus determining the angle at
which the plane descends and ascends; the
prneumatic or compressed air eylinders and
control magnets, together with  mereury
switeh, deseribed in detail in the August
number ot this journal, for autonudlically
stabilizing  an airplane in flight, are also
placed in this compartment. 1t s believed
that with o finely designed streamline body,
small monoplanes of this type can be con-
structed, so that a high speed will he obtained
for mail delivery, ome ol these planes cover-
ing the distance of 220 miles between Lon-
don and Puaris, in one hour.

The ailerons or wing tips are antomatically
controlled by the clectro-pneumatic  ap-
paritus, deseribed fully in the August num-
ber of this journal by G. H. Daly, and
dingram showing details of his scheme for
automatically stabilizing a plane is repro-
duced  herewith, in conjunction with the

other apparutus to be used in following out
the Loth method of steering an airplane over
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o speciticd course, v means of a charged
clectric conductor.  The Avilene stahilizer,
as it s called, works on the principle that
the tipping of a plane sideways causes a
mercury column in a tube or channel to close
cither the right or left hand cireuits, and in
turn air is led into or exhausted from the long
air evlinder shown, and the movement of the
piston in this cvlinder is communicated to a
continuous ciable secured to the port and
starboard atlerons by means of a gear rack
and sector, as shown. The Avilene stabilizer
has been tried out in practice, and was found
to work with remarkable efficiency.

To keep the plane on a given course, proper
control must be had of the verticul rudder at
the rear of the plane, und to swing this rudder
to right or to left, as becomes necessary,
cables are attached to it, and also to a pair
of compressed air cvlinders, which are placed
under the control of magnetic valves for
admitting or releasing air to and from the
cvlinders.  These valve-magnets are under
the guidance of a vacuum tube amplifier and
Lwo feeling coils, placed on either side of the
fuscluge. When the plane is situated divectly
over the clectrified cable, the currents inducerd
in both coils balance cach other, and the
control mechanism is so arratiged that the
vertical rudder stavs on a straight line, so
as to make the plane follow along the wire.
Any deviation from the course will be counter-
acted by the apparatus, which will bring the
plane back over the wire.

The horizontal rudder, us seen in the draw-
ing, is placed under the control of a separate
sel of compressed air evlinders with magnet-
controlled valves, and the movement of this
rudder, which determines the angle at which
the plane rises or descends as well as the
height at which it is to fly along the course,
is placed in charge of a radio receiving sel

INCOMING PLANES

! ac.caBLE

S

The Automatic Mail Delivery Planes Here Illustrated Are Guided Along Their Route by the Pulsating Electro-Magnetic Field, Set Up About the Alternating Current

Cable P.aced Along the Ground or Submerged in Water, as the Case May Be.

by Means of a Radio Control Operating the Horizontal Rudder. <

Stabilizer Arrangement, Shown in Detail in the Lower Left Hand Corner of the Diagram on the Opposite Page. :

Arc Sent Out at the Transmitting and Recciving Post Office Stations by an Observer, Who Watches the Plancs as They Arise or Descend.
Provided Wiith Wheel Landing Gear May Be Employed.
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The Airplanes Are Caused to Ascend and to Descend at the End of Their Journey
The Machine Is Kept on an Even Keel, Once It Has Obtained Its Proper Altitude, by an Automatic
The Radio Impulses Acting on the Horizontal Rudder

Seaplanes or Land Planes
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PORT
ALLERON LEFT |
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ENGINE AUDION _______ r
GAS THROTTLE VALVE AMPLIFIER
GAS TANK
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The Various Electrical and Radio Controlled Apparatus for Steering and Automatically Stabilizing the
A.C. Magnetic Field Set Up About the Guide Wire Lyingon t

and Horizontal Rudder Control Cables Connect.
Aerial.

Radio Impulses of the Proper Sequence
When the Selector Incorporated in the Radio Set Transfers These Impul
Actuated and Caused to Elevate or Depress the Horizontal Rudder.
or Increase the Speed of the Engine, as May Be Desired, in Ascending or Landing.

BATT

RADIO REC. SET
& CONTROL  BOX

VERTICAL RUDDER
(ONTROLS

CONTROLS

HORIZONTAL RUDDER

“Pilotless” Mail Planes is Shown in the Diagram Above.
he Ground Acts on the Right and Left Hand Coils,

STARBOARD
AILERON

~

The
and These in Turn Connect With an Audion Amplifier.
The Intensified Currents From the Amplifier Act on Magnetically Controlled Valves, Admitting Air to the Cylinders as Shown, to the Piston Rods of Which the Vertical

Sent From the Land Station Act on a Radio Set Equipped With a Loop
ses to the Proper Valve Magnets, Either the Right or Left Hand Air Cylinders Are
A Third Radio Control Current Is Caused to Act on a Magnetic Throttle Valve, So as to Reduce
The Vertical Rudder Is Operated to Keep the Plane Over the Electrified A. C,

Cable by Intensified Currents Coming From the Right and Left Hand Coils Shown. The Drawing in the Lower Left Hand Corner Shows the Automatic Electric Stabil-

izer Circuits Connected With the Port and Starboard Flexible Wing Members or ‘‘Ailerons”

of speciul design, this radio controlled ap-
paratus being actuated by wireless impulses
sent from a ground station, and which are
picked up by means of « loop or concentrated
aerial, placed in the body of the plane.

The action of these automutic planes will
be better understood, perhaps, by describing
a typical trip. The mail planc having been
loaded with oil und gasoline, and also with
its cargo, the engine is started by pushing o
release hutton uctuating the electric self-
starter; und when the michine hus attained
sufficient speed running along the ground, or
over the water if it i« huilt in seaplane style,
for this purpose, the chief operator in charge
of starting and landing the planes sends out
a series of wireless impulses of the proper
sequence, which being received on the radio
set :bhourd the plane cause the horizontal

rudder to be clevated, and the pline shoots up
into the air, climbing steadily. When it has
reached un altitude of 1,000 feet, one or more
sets of wireless signuls are transmitted, so
as to bring the rudder back to the normul
horizontal position, thus causing the plane
to straighten out, und the feeling coils now
pick up their control currents from the elec-
trified guide wire, and the plane starts along
its journey. 1t is readily possible toduy by
means of the perfected Hammond, and other
types of radio control mechanisms, to huave
available a separate set of radio impulses for
controlling the gasoline throttle vulve, and
thus reducing or increasing the speed of the
engine, as the plane is starting or descending,
all of these operations being under the control
of the chief oper:tor at the starting and Tand-
ing field, or basin, il & water landing station

. This Was Fully Described in Our August Issue.

is provided. As the plune proceeds upon its
journey, it automatically stubilizes itself by
the Avilene electro-magnetic stabilizer, pre-
viously described,

When the mail plane or planes reach the
end of the journey, the operuator at the
landing station sends out the proper radio
impulses to deflect the horizontal rudder, and
cause the plane to deseribe a downward course
to the landing field or water-basin, The auto-
mutic control of aircraflt may secem somewhat
problematical and theoretical to the average
person today, but with the radio control ap-
paratus now in the hands of militury and
naval experts, it is quite certain that in the
witr of tomorrow, wirclessly controlled uir-
craft will be used for dropping high explosives
on cities and ammunition stores, in order
to hlow them up.

Doubts if Betelgeuse Is Solid Throughout
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