


<o as High asYou Like

No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the

Airplane Industry offers to ambitious men.

Many more trained men will be needed to fill

big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life.
The men who get in now are the ones that will cash in big. Look at the “big fellows” in the
automobile game today. They represent power and wealth because they got in early—you can
do the same in Aviation and you have an advantage because vou can be trained before you start.

A New Seven-Passenger Airplane

.. g —

A New Job—The Aerial Postman

View in an Airplane Factcry

Thousandsof Airplane
Mechanics will be Needed

Theairplane industry is going forward by leaps and hounds. Transportation—passenger
carrying and mail carrying lines are heing opened up evervwhere. This means men——
men—men: Trained men only are wanted——men who know what's what. Get ready
now to make big moneyv. The industry is calling for real red-blooded fellows —leed
the call—nozw is the time to get started—while the industry is still in its infancy.

Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week:

Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplf:ne Repairman
Airplane Mechanician Airplane Inspector s.rplane Salesman Airplane Assembler Airplane Builder

Learn at Home
In Your Spuare Time S o

15 simplitied for home insftruction and is endorsed by airplane
manufacturers, acronautical experts, aviators and the lead-
ing acro clubs.  Any man who can read English can under-
stand it. The Lessons are self-explanatory and are made plain
as day with Blueprints, Diagrams, etc. Our Advisory Council
and Instructors are behind vou all the time giving vou every-
thing you must know. The entire field of Practical Aeronautics
and Science of Aviation is laid right before

Keep right on with the work you are
doing now. A little of
your spare time is all

vour eyes.  You are bound to succeed with

this training. This means for you a man’s
size job with a man's size pay.

. Send for our hig

B 1 g B 00 k free book showing

.. just what is going

of Opportumtles on in the Airplane

F R E E ' Industry. It also

shows what other

® men have done in

this fascinating field and what you can do. too.
It givesa list of some large manufacturers and
dealers in airplanes and some of the jobs that
are open to trained men. With the hook we
will send you a special offer that vou will be
glad to know about. This special otfer mayv be
withdrawn at any time without notice. Send
the coupon now and takeadvantage of thisoffer.

American School of Aviation
Dept. 7443 3601 Michigan Ave., Chicago

Mail
This

Coupon o AT
Fo 3601 %%ﬁigan Ave.
r icago

Without obligation on my
part you may send me your
book entitled ““Opportunities in

FREE the Airglane Industry” and your
BOOK / SPECIAL Limited offer.

State.
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DEMONSTRATION
METHOD

1l | National Salesmen's Training Association

CHICAGO

The Book That Has Shown Thousands
theWay to Amazing Salary Increases

Do you want to leave tne 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!

AKE this situation: A man who had worked all his

life iu a routine job at low pay stddenly surprises his

friends, by moving into a better mneighborhood,
taking a big house, buying a car and blossoming out as a
well-to-do and influential citizen in his new community.
lHow did he do it? \What is the secret that he used?
Simple enough. He knew that the biggest mouey 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 began to make big money.

If only one man had found inspiration enough in this remarkable
book to jump to a s'udden brilliant success in the Selling field
into a job paying him many times his former salary—then you

might call it tuck. But thou-
R E A D!

sands have done it.
Charles Beery of Winterset,
lowa. stepped from $18 a week as Your One Chance

a clerk to a position making him .

?1.000 the very first month. to Make the Blggest

;I:exas. read this amazing hook. 1

left a job on the Capitol Police Money 0f Your Llfe

lforce at a salary of less than

$1,000 a year -and in six weeks

land. Ore.. an ex-service man, names appear in the pam‘]Aat

earned $554.37 in one week. lef_t had ever sold a thing

Geo. W. Keargs -of Oklahoma hefore—not a dime’s ~worth.

City found in this hook a way to Yet every one of these men

p ,

month to $524.00 in two weeks, .

atndhC. \\l" Cam{)&)e]l Alearue}d fl:-_om covered an amazingly ecasy way

1 ow he cou quit a clerking 3 "

job on the railroad to earn to jump Sl‘ddemy from }OW pay
to extrgordmary earnings in
the Selling field.

P. Overstreet of Dennison.

Not one of the men whos
earned $1,800.  F. Wynn, Port the en wiose
jump his earniugs from $60.00 a 3 . -

through reading this book, dis-
$1,632 in thirty days.

Sounds remarkable, doesn’t it? Yet there is nothing remarkable
about it. There are certain ways to approach different types of
prospects to get their undivided attention—certain ways to stimulate

keen interest—certain ways to overcome ohjections, hatter down
prejudices, outwit competition and make the prospects act.

Simple as A B C

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

As soon as you are qualified and ready. the Association’s Em-
ployment Service helps vou to sclect and secure a sclling position
as city or traveling salesman.

Now Free to Every Man Who Will
Act at Once

We are not making any extravagant claims about what we will do
for you. We don't have to. All of the amaziug proof and many
important features about Salesmanship are contained in our new
salary-raising book, “Modern Salesmanship.” It is yours—I'REE.
Send the coupon for it today. It will show you how you can quickly
become a4 Master Salesman-—a big money maker. It will tell you
about the National Salesmen’s.Training Association  system of
Salesmanship training-——about the National Demonstration method
that gives vou actual experience while studying—and all about the
amazing opportunities that await you in the Selling field.

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

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

National Salesmen’s Training Association
Dept. 42-C, Chicago, lllinois

.‘II-----------------------------:------------

: National Salesmen’s Training Association

1 Dept. 42-C, Chicago, Ill, U. S. A,

B Please send me, without any obligation on my part, your free’ book,
T Modern Salesmanship.” and- full information about the N, 5. T. A
B .ystem of Salesmanship Training and’ Employment Service. Also a list
: showing lines of business with openings for salesmen.
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You Can Create the Things You Desire

IND is the real motive power behind all creation, both natural and artificial.

The Universal Creative Mind projects into the formless mass of uncreated
substance a mental picture of a world, with continents, and oceans, and islands, and
mountains, and valleys, and teeming life; and in due course the uncreated substance

takes the form of the mental picture.

The individual human mind, under proper conditions, projects into its environ-
ment a mental picture of a splendid home, and forthwith the materials for that home
and the money to pay for them begin to move together. The same 1s true of any other

specific thing the individual may desire.

What One Thing Do You Desire Above Everything Else in the World ?

That desire can be realized. You <can have not only that onc
thing, but what things soever clse may he necessary for your happi-
ness. You have within you the creative ability to bring thesc
things into existence and into your possession. The Universal
Creative Mind cxclusivelv occupies at least four-ffths of your
brain and nerve-substance, and its manifestation in you is called
your subconscious mind. It is infinitely  wise. It is  infinitely
powerful. It is all-creative. It created your body from its very
beginning, and still repairs, renews and sustains it. It is your
Greater Self, your God-Seli, vour Real Seli. Once the mdividual
cones to know his marvelous indwelling Self, and takes it into
partnership in his life and affairs, he becomes the architect of his
own fortune, the reins of his destiny come into his own hand, and
he makes his life just what he wants it to be.

It is remarkably casy to get acquainted with your Real Seli,
and taking it into partnership puts real life into biving. Judge
Danicl A. Simmons, one of the best known and most successiul
practical psychologists in the world, has introduced a great many
men and women to their real Selves, and as a result of that intro-
duction they have acquired splendid homes, fine jewels, vastly in-
creased incomues, coveted promotions, husiness and professional
successes, literary and dramatic achicvements, and many other such
like things. Many of them who were sick have healed themselves
of nearly every kind of stubborn discase, and some of these heal-
ings have been truly miraculous. We have their reports of these
things—a great mass of them—in our files, and since we have used
the picture of a home at the top of this page, we here quote from
just one of these reports which tells about the acquirement of a
home.

“It seems that lately everything is coming my way,
just as though I were being carried forward by some
unseen power. Only this week a business deal came

to me which placed myself and family in a most beau-

tiful home valued at Ten Thousand Dollars. This
home is just like what I have been visualizing, even
to the steam-heated, electric-lighted garage.”

Look again at the picture at the top of this page, and sece if you
can determine how this man got his splendid home. He says he
had been “visualizing” it. Can vou get things by “visualizing”
them? Tt is casy, if vou know how.

Judge Simmons has written a plain and simple personal message
entitled, “REALIZATION,” which will acrually mtroduce you to
your greater, creating, conquering Self, and sct you on the way to
the attainment oi the things you desire. It has transformed thou-
sands of lives. It is free to anyone who will ask for it. If you
will merely fill out and send to us the coupon at the lower right
hand corner of this page, we will send you a copy of “Realization”
full postpaid and

Absolutely Free of Charge

We suggest that vou fll out the coupon now, before it gets
away from you, or something elsc crowds the matter out of your
mind.

The Realization System of Practical Psychology

THE REALIZATION SYSTEM,

Law Exchange Building, Jacksonville, Florida.

I accept your offer to send me free and postpaid a copy of Judge Simmons’
persona! message entitled SREALIZATION.” with the understanding that I
thereby incur no obligation of any kind whatsoever.

NAME

STREET, or R F. Doy
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50c EACH

THE BIGGEST SUCCESS IN RADIO:
CONSOLIDATED RADIO CALL BOOK CO'S.
PATTERNS and DIAGRAMS

EACH 5(Q¢

Complete Patterns, Diagrams and Instructions

How to Make Your Own
SHORT WAVE REGENERATIVE

RADIOPHONE SET

One of the foremost Radio engincers construeted this set for us: it's
simple to follow our patterns and assemble the parts comprising thi:s sct
with which spark, C. W. sicnals and Radiotelephony may be received.
We don’t only give you pictures of how the apparatus leoks, but each
pattern is full size and printed on heavy blue print paper. Only stand-
ard parts are used.

PATTERN No. 1

Consisting of a I'ive-Page Illustrated Direetion Pamphlet. size 8%x111%
inches. One Blue-Print pattern, size 16x22 inches and One Blue-Print
pattern, size 17144x22 inches, all contained in a heavy Two-Color printed
Envelope, 9x11 inches.

- SENT POST-PAID B -
DETECTOR and AMPLIFIER
RADIO UNITS

You can build this detector and the amplifier units anywhere in your
house ; no nachine shop is needed. When built they muy be used with
any type of Rewenerative Receiver or short wave set, with which spari,
C. W. Signals and Radiotelephony may be received. We've tested these
patierns by actually building the outfit—they're perfect! Only standard
parts are used in making the outfit,

PATTERN No. 2 j

Counsisting of a Four-Page Tllustrated Direction Pamphlet. size 8Lox11Y,
inches. One Blue-Print pattern, size 16x18 inches. and One Blue-Print
pattern. size 1314x15 inches, all contained in heavy, Two-Color Printed
Lnvelope, size 9x12 inches.

SENT POST-I'AID

'RADIOPHONE CRYSTAL SET

We designed these patterns especially for those who are without
technical knowledge bhut who are sufficiently abreast of the times to de-
sire a radio receiving sel in their homes. An instruction pamphlet
comes ulong with the blue prints and all you have to do lS'fOHO\’\'_ U_w
simple instruetions. This radio set can he tuned in from stations within
0 miles. Standard materials only are used.

PATTERN No. 3

Consisting of 4-page illustrated Direction pamphlet, size 814x1114 inches,
one Blue-Print paitern size 16x22 inches. All contained in two-color
printed envelope, 9x12 inches.

SENT POST-PAID

|

I

}

RADIO FORMULAE
AND DIAGRAMS

Usefulness!

14

Economy!

Pleasure!

50c

With this packet of radio knowledge you need never worry ahout
schematie wiring diagrams, measurements and radio tables. All for-
mulas and diagrams are printed on heavy paper in black and blue; antd
contained in two-color printed envelope, 9x12 inches,

SENT POST-PAID

ALL ABOUT AERIALS

12 Diagrams How to Construct and Erect
All Types of Aerials

RECEPTION
Complete and Detailed Ing and
s of How to Build and
=y Ko Aol forthe TRANSMISSION
Witk 12 Biue Prints ALL FOR

50c

THESE ARE DIAGRAMS THAT EVERYONE with a radio sct
wants and needs. These blue prints were made after practical erection
of each acrial, and point out to you how simple il is to erect not only
the prover aerial for your particular need, but how to ercet this aerial
in the most practical manner and at the least expense.

Consists of 12 blue prints 815x%11 inches and one four-page instrue-
tion pamphlet 8% x11 inches. All contained in a heavy two-color printed

cnvelope 9x12 inches.
SENT POST-PAID

ALL
ABQUT
AERIALS

FORR o -T2 o COMBCLONILN 22610 €XI{ BCOR 9. =¥

20 Radiophone Diagrams and
Hook-Ups of

Crystal and Audion Receiving Circuits, Amplifier Circuits,
Regenerative Circuits, Sending Circuits

with
Key Chart of Symbols and Pamphlet

“How to Read Diagrams”

_These diagrams show

How to get the best pos-
sihle efficiency from the
instruments you make or
purchase. They cover
hook-ups from the sim-
blest to the most com-
plicated, in a way that
any amateur can under-
stand and follow without
difficulty. Get this set,
and hook up right.

All 20 diagrams are printed on heavy paper, each sheet size 841114
inches. and together with KEY CHART OF SYMBOLS and pamphlet
“HOW TO READ DIAGRAMS” are contained in a heavy two-color
printed envelope, size 9x12 inches.

SENT POST-PAID

ORDER FROM YOUR DEALER—or direct from us
CONSOLIDATED RADIO CALL BOOK CO., Inc.

98 Park Place

PUBLISHERS

NEW YORK CITY
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THE HALL OF FAME
Will There Be A Niche For You ?

O man knows what is in store for him. Men now fanmous i business
and scientific worlds were obsenre only yesterday. Men today unknown .
may leave their names i the HALL OF FAME. Great discoveries have lndustl‘les Need
been born over night—marvelous scientific deeds sometimes were the re- .
sults of decades of labor, other times the outcomes of a scant week's e Chemlsts---
search.  Truly, no man can tell what the future holds for . Bur it is
within the power of cach and everyone of us to conirol our own desunies, Pay Them Good Salaries
by seli-training and diligent study to fit ourselves to render a lasting service
to the world—a service that will bring reward. perhaps in fame, perhaps in Industrial plants of all kinds have
riches. You control your own future. awakened to the need of skilled, trained
chemists.  Good salaries are paid thenw.
Gl’eat Growth of Chemistry There is no reason why vou. too, cannot
join this small army ot trained men who
W hat It Means to YOU are reaping material henetits from their
knowledue that guards and  advances
It is the growth of chemistry that has made the past century the most civilization!
wonderful period in man's history. In o tew vears the chenist has changed -

the industrial customs of the world. [n a little more than one century ne
has advanced civilization hy ten centuries. Do you know you can learn

. . . - r y . :
chemistry at home in vour leisure hours® You can—hundreds of others .--and SpeCIal

are learning now!
Dr. T. O'Conor Sloane 1
Will Teach You Chemistry 30'DaY Offer!

in Your Own Home _ o . ‘
Besides furnishing the siudent with his Ex-

The Chemical Iustitute 0(. New peri_mpnl;l] Equipment we  arc nmk_ing‘ an
Vork. of which Dr. ‘I, OConor  additional special offer for a short while only
Sloane is Rducational Director. was You owe it (o voursell 1o find ou about it

founded to Al the need of ambi Write today for full information and free hook.
tious., far-sighted men who rvealize  “‘Opportunities for Chemists.”  Send the coupon
and  recognize the splendid  tature right new  while it is dvesh in your mind. Or

chemistry  offers  them. but who o just write your name and address on a posral and
cannot  sparc the time nor the mail ir 1o us.  But whatever you do. act today.

money 1o attend  college. Dr. Signing the coupon may prove the most 1mportant
Sloanc, o foremost authority  on event it our l.ve—_—m:nl it at once and let our
chemistry. will teach you and will hook give rou the racts.

aive vou any individual help you
may require. e will personally go

over your papers. corvect - theunl,

suint out vour faults, and place you

nothe path which bears foot-prints

of many who have trod it on to the c O

. NALL OF FAME, ®
erimental i i

Experimen Equipment Furnished to Easy Monthly Payments

Every Student

[

You don’t have to have cven the

Home Extension Division 3. 140-D Liberty Street, New York City

]
. . . 1]
We ygive 10 every studdent without additional charge small price of the course 1o start. 1 - .
this  chemical cquipment, including  forty-1wo  preces You L‘:lrl)l pay for it in small mounthly 1 CHEMICAL le'TlTQTE OF NEW YORK :
of laboratory apparatus and supplics. and seventeen payments—so small that you won't 1 Home Extension Division 3 i 1
hifferent  chemicals and  reagenis. These  comprise feel them. The cost of our course 1 140-D Liberty St, New York City 1
e apparatus and chemicals used for the experimental i~ very low. and includes every- 1 Please  ser me at once withour any  obliga- 1
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‘;Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact”--HUXLEY
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which we utter frequently, quite unthinkingly,
having accepted the theory that space indeed
is empty. But is it vcally? \When we sum up
the evidence, and there is a good deal of it, we find that
spucc is not at alk empty, but on the contrary is filled
up with a great quantity of matter. \When we say that
space has no aunosphere or gases, we must take this
with a large grain of salt. To be sure, let us say, hali-
way between the carth and Mars, or between the carth
and Venus, if we could “sample” a bit of this “vacuum,”
we probably would be surpriscd to find that it was not
so nearly complete as we once thought it was.
matter of fact, scientists tell us that therc is no such
thing as a 100 per cent vacuum any where.

\s a

To prove this, we know, as a fact, that the carth
is gradually losing a good deal of atmosphere as the
vears pass by, Thus. for instance, the moon oncc upon
a time had an atmosphere the same as the earth, but duc
to the fact that its gravitational pull 1s so much lower
than that of the earth its atmosphere passed out into
space more quickly. Physics teaches us that nothing
is lost in nature. Where, then, did all this atmosphere
of the moon go. and where does the atmosphere that
the carth loses in the conrse of centuries go? We also
know that Mars is losing its atmosphere and has lost
the grcater part of it already, so that there is only a
fraction left of what there was before. All of this air
or gas of countless celestial bodies, be they stars or
plancts, has spread through all space, where it can still
be found, although, of course, in a very attenuated con-
dition.

We venture to say that average space contains a vac-
uum somewhat better than that in our ordinary clectric
light bulb, which, as we know, is only a poor one,
technically called “a soft vacuum.” This vacuum is not
to he compared at all with, for instance, that found i a
high grade amplifier tube used for radio purposes. The
rarefication in the latter is far greater than that of the
ordinary incandescent lamp. So we see that the outer
space probably contains a good deal ol gases which.
while very tenuous, are not at all to be compared with
the next-to-impossible absolute vacuum,

S]

Besides this tenuous atmosphere or gas, the outer
space contains tremendous amount of floating matter,
as can be proven readily by anyone. There is not a
single night when, if you watch long enough, you will
nol sce one or more shooting stars illuminating the
sky. And if you sec such shooting stars, it 1s safe to
say that other millions of observers who are watching
for them, can sce them as well every night. We know
what these shooting stars are. Thev arc meteorites,
usually composed of metallic iron, that drive into our
atmosphere, there to be reduced to metallic dust, which,
after the meteorite has exploded, falls down harmlessly
to the earth. Once in a while a big meteorite crashes
down and specimens as large as a small house have been
found. Somec of the larger picces are preserved in our
museums. But we do not see, by any means, all of these
meteorites.  There is a tremendous amount of meteoric
dust floating about in space, aimlessly, which, if it
strikes the earth, has not sufficicht speed and mass to
make any great pyrotechnic display. Such meteoric
matter settles down slowly upon the surface of our
plancet.

It has been calculated that the sun alone attracts
enough ol such meteoric matter in the course of a cen
tury to amount to a mass that is as great as our moon—
a tremendous amount. I the carth is between 20 and 35
millions of years old—that is. if it has formed a crust
for this length of time as our geologists assure us—
and if only 100 tons of such metcoritic material falls
down upon the earth each day (this is a conservative
estimate), you can figure out for yourseli the tremend
ous amount of material that must be floating in space.

And we must not forget that at certain times of the
year, when we pass through onc of the large meteorite
swarms—which meteorites are the rvemnants of de-
stroved plancts—the amount of matter that is thus de-
posited not only upon the earth but upon the moon as
well as upon other planets, amounts to a colossal figure.

It is safe to sav that when man finally periects his
“stellar express” the greatest problem will be, not how
to get from one planet to another, but how to safeguard
the flyer from the impact of metcorites traveling at a
speed anywhere from 5 to 30 miles per second.

> H. GERNSBACK.
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¢ E learn by muking mistakes,”
runs an old saying. We learn to
overcomne and to avoid dangers
as soon as we have but once
come into contact with them.
Germany has undergone this experience dur-
ing the war with regard to her acrostats
when necessity forced her in these four years
ol war to run through a period of develop-
ment of thirty vears as far as devising and
constructing acrostats is concerned. The final
product of endeavors had becn an excellent
inodel of inflexible aerostat, the Scluitte-
Lans. TFully appreciating the merits of this,
leading American concerns of commerce and
industry established in counectiom with Dr.
Schiitte, the General Air Service, a branch
affiliated to the American Investigation Cor-
poration, who in the near future will call
into existence a regular aeronautic com-
mercial traffic first of all in America. The
project is to raise in America a preliminary
shure-capital o 50 million dollars which is
to be increased afterwards and to build three
large Schiitte-Lanz dirigihle balloons or
aerostats of about 110,000 cubic metres ca-
pacity. Setting these going a regular traftic
will be opened up on the line New York-
Chicago to begin with; a second line, New
York-Berlin, is to follow soon after.

Of course, a few single aerostats only will
not answer the purpose. There will have to
be created besides large ports, well provided
with gas-works and hangars to house the
aerostats and the hangars must include
stable ones and some capable of being
turned. There must be set up miasts for
anchoring, provisions made for affording
refuge, etc.; wireless telegraphy and the
meteorologic service will have to be adapted
to the necessities of aerial traffic. The dif-
ferent countries will have to work together
for which purpose international agreements
will have to be made and aull progress of
technic must carefully and continually be
studied so that the necessary development
will neither be stopped nor retarded.

And besides, the whole project must be
carried out in a manner so it will turn out
to be profitable. 1f you mention to an out-
sider the approximate sums necessary for
constructing one single aerostat of large size
or for creating a well equipped port, he
will in turn doubtfully shake his head and
express his opinion that to his mind it would
seem impossible to find any subscribers to a
project like this. And yet he is wrong! Com-
parison will show better than figures and
counts could do, where the fault lies in the
reasoning of this critic. If you travel to-
day on board of onc of those huge 1-odern
steamers from New York to Hamburg, you
do not think for one moment—and surely no
one else does—that this steamer might just
as well go back and forth doing her service
without properly built ports containing
docks and quays and all requirements for
propér landing, discharging and re-loading.
On the contrary, everybody knows that in
the harbors of all large seaports millions of
dollars are invested. %veryhody knows fur-
ther that compared with these sums the
cost of building the steamer herself counts
Wmost as a mere trifle. As a matter of
course extensive measures have to he taken
for securing navigation on the ocean as
well as on rivers, exact sea-charts must
necessarily be drawn up and constantly con-
trolled, the navigahble road must be regu-
lated. dangerous spots marked by light-
houses. light-ships, and huovs: and last but
not least a regular and well organized me-
teorological service, encircling all parts of

By Dr. H. BECHER

the world, must be maintained. In short,
high working expenses are incurred con-
stantly which in some way have to be re-
imbursed.

In the aeronautic service matters are quite
the same; herc also we need ships and ports.
But there is one profit compared with the
navigation service, i.e., that in the free at-
mospheric ocean we need no light-ships, no
charting of channels, etc., and that thus a
considerable part of the running expenses
connected with the ocean service does not
come into existence.

In the present article by Dr. H. Becher,
one of our Berlin contributors, we are
told of the newest plans for a trans-At-
lantic air service in which the latest
aeronautical developments are to be ap-
plied in building huge gas-filled airships,
which are intended to limk Berlim with
New York and Chicago. The financial
and other arrangements have, it is said,
already been completed, and the present
plans call for the building of three large
dirigibles, of the type shown im the phe-
tographs om the opposite page. The
dirigibles are of the Schiitte-Lanz type,
and every precaution is ‘to be taken in
the pleasure machines to guard agaimst
explosions er fire. It is intended to fill
the balloon compartments with non-in-
flammable helium gas, and the builders
are planning te replace the benzine mo-
tors with those to be operated with heavy
oil. The engines are, moreover, to be
placed im separate gas-tight cempart-
ments of their own.

Careful and thorough calculations of the
profit have thus far shown that in an aero-
nautic service suitable to all modern require-
ments passenger prices will suffice which are
but little above first class passenger prices
of our modern saloon-steamers. In fact,
taking here into account the saving of time,
the wir service will really be cheaper than a
steamship- or railroad-service, for “time is
money”; this proverh being to-day more
valid than ever before in every business pro-
ject. For instance: The highly paid corre-
spondent of one of the large newspapers
has to be travelling constantly all over the
world; he must be everywhere where there
is “something going on”. If this corre-
spondent, in using the air-service, has to he
idle but one month a year in all, instead of
three months as by using the steamship- and
railroad-service, the profit for himself and
his newspaper will most probably be some
hundreds of times larger than the somewhat
higher price for using the air-service vould
amount to.

Another example: If a representative of
finance, of commerce or diplomacy, or the
reporter of a newspaper of world-renown,
has to go from New York to Berlin, it will
take him at least 8§ days to travel by steamer
and by railroad. If the air-service on this
route were a fact to-day, it would not take
him more than about 2 to 214 days. The
great saving of time is obvious.

A means of traffic for multitudes *he air-
service will never be, because the carrying
capacity of an aerostat is too small as com-
pared with the running expenses of the
whole service. An aerostat like that which
Schiitte-Lanz intend to put into service be-
tween New York and Germany, can take
about one hundred passengers only, but
these will certainly enjoy all the comfort
which the travelling public is accustomed
to on board of the modern fast steamers.

As a second important factor in the profit
of ajr-service we must mention the
mail-service. Cablegrams and radio-tele-
grams are very expensive and the secrecy
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of business is nowadays no longer guaran-
teed. Over-sea letters go too slowly by
steamer. This obvious deficiency is done
away with by means of the. air-service
which at a comparatively low charge and
in a very short time carries most important
news from one part of the earth to another.
A letter weighs very little, the charge for
jorwarding 1t can therefore be small. It
does not at all appear utopian to think that
in future times on certain routes mere
post-aerostats may be in service which do
not take any passengers at all but forward
exclusively mail and matters or goods of
high value. The American Mail-Service,
for instance, has already had excellent re-
sults in forwarding letters from New York
to San Francisco and back again by airplane.
This service is arranged in such a manner
that an airplane carries the mail during
the first light-day period after having
started. In the evenmg of that day the
mail is delivered to a fast-train going in
the desired direction which again in the
morning gives the whole matter to another
airplane for delivery at destination. For-
warding at night by means of airplanes is
not possible as yet, because flying and land-
ing at night for a vehicle like this is still
too dangerous.

A few words may here be allowed on the
relation of aerostat to airplane. It would
be wrong to believe that they should ex-
clude one another or be in competition with
each other. On the contrary, they must
hoth be considered rnecessary supplements
to one another, the aerostat representing a
fast-communication . for large distances,
while the airplane with its greater rapidity
but its present still much smaller radius of
action, comes preferably into question for
small distances.

If we should sketch out upon a globe an
air-service comprising all parts of the world,
as we might expect for the future, we
could limit ourselves to a few, say about a
dozen lines, representing all routes from
one country to another and beyond it. At
the ends of these routes a fine net-work of
lines would represent the short-distance
routes of the airplanes within the different
countries themselves.

Finally a few words on the security of
the aerostat.

The gas-filling is generally considered to
be very dangerous. The hydrogen con-
tained in the halloonets mixed with the at-
mosphere, forms, it is known. an explosive
mixture. Consequently, on hoard the aerostat
every possibility of an explosion must be
avoided und there must be no possibility of
gonﬂagration. This aim has been attained
in practical manner in which there is of
special importance the discharge of gas
which Schiitte-Lanz has adopted in his sys-
tem in the shape of gaspits. A second dan-
ger which is also connected with the air-
plane, is the henzine motor which nowadays
is still necessary for driving the aerostat.
Benzine-vapors are easily set ablaze, but
even this danger is not to be taken in earnest
on board of a modern aerostat. The motor
plant, for instance, is put into special tightly
closed gondolas which hang at quite a dis-
tance from the main hody of the aerostat,
there being thus always a strong current of
air passing between the gondola, the source
of danger, and the balloonets in their casing.
In consquence of this arrangement there
yvould be, even if a little fire should occur
inside of the gondola, no harm whatever
done to the ship itself, as experience has
shown,
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“Johannes Rreisler”

NE of the most spectacular produc-

tions on the American stage today

is now being viewed by thousands

of theatre-goers daily at the Apol-

lo Theatre, New York. This pro-
duction was imported from Germany, where
it was first shown under the name of “Die
Wunderlichen Geschichten des Kappellmeis-
ters Kreisler.” Svend Gade, a Danish n-
ventor, was also brought over to construct
the stage and produce the scenic effects, he
being the inventor of the system of rapid
scenery changing used. In the play, forty-
one scenes are to he counted; there are
twenty-one in the first act, ten in the second
act, and ten in the third act, all of which
pass hefore the eyes of the audience within
the prescribed period of two and one-half
hours. There is no intermission at all be-
tweerr scenes.,

Just a few words with regard to the story
of the play itself, will be given and then we
will continie with the description. Part 1—
Johannes Kreisler has written an opera in
which Undine is to star, Undine being a
character in the opera. Kreisler is be-
friended by Julia, a girl whom he meets, and
is invited to her house by Julia’s parents,
where he subsequently teaches her to sing.
A Padre tries to persuade Julia’s mother to
have her take the veil, and warns her against
the musician. A rich man also enters and
proposes for Julia’s hand. On a subsequent
visit, Kreisler is told that the Padre has
taken Julia to mass, which creates in him,
maddening visions. He sees Julia tied to a
whipping post, with the Padre scourging her
unmercifully, As Kreisler cries out, the
scene rapidly changes, and the whipping post
becomes the convent cross, before which
Julia is praying. They return to Julia's room
and the rich man enters. Again Kreisler has
a vision in which the rich man is seen offer-
ing hoards of gold to Julia. Kreisler enters
upon this scene, where the money bags turn
into skulls, skeletons, and spooks. Again the
scene changes to Julia’s room, where she and
Kreisler have an understanding. She in-
forms him that she doesn’t want riches, but
wants him. Just then, as they embrace, the
Padre enters, and Kreisler is ordered awav.

Part 2—Kreisler, now musical director of
the Royal Opera, is commanded to appear at
the Grand Duke’s Palace, to play music for
a dance. He refuses, but Euphemia, the
Duke’s niece, coaxes him to play for her
pleasure, which he does. Kreisler’s rivals
and enemies mock him. The Lord Chamber-
lain, having proposed to Euphemia, adds to
the Grand Duke's worry over her growing
intimacy with Kreisler, but she assures him
she will do what is right. Kreisler seated
at his desk writing in the following scene,
is tortured by oppressive imaginings, his
enemies standing about him, laugh at him,
and with his baton he cuts their heads off.
This heheading scene is shown in detail in
the insert in our illustration. The scenc
changes to one at the stage door of the
Court Theatre, where Kreisler, mastering
himself, says that he will direct the ballet
in the opera, which ballet he has been in-
structed to introduce. The next scene is
in front of the curtain of the theatre, where
the rehearsal of Kreisler's opera Undine
is to take place. After violent words with
the director, Kreisler throws his baton down
and leaves the theatre. Outside he meets
Euphemia, who gives him her hand and says
f?lrewell. For the second time he has lost
all.

Part 3—Kreisler still telling the story to
his friend, states that he has entered a thea-

By JOSEPRPH H. KRAUS

tre to steep himseli in Mozart’s music. Ie
explains that Donna Anna, Julia, and Eu-
phemia are all one and the same—his Un-
dine. He adds that although Donna Anna
was at the moment on the stage, he felt her
presence behind him, the scene changing to
indicate this. The bell rings, and Donna
Anna must return to the stage. While sing-
ing, she stretches her arms alluringly toward
Kreisler, who drawn by a super-natural
force, floats from his box through empty
space, down to her on the stage. This takes
place supposedly at two o'clock in the morn-
ing, after Kreisler had fallen asleep in the
theatre box. They embrace, and a moment
later she lies lifeless in his arms. The scene
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changes to the room where he is telling
the story, where Kreisler is informed that
the opera would not he played because
Donna Anna died at two o'clock that morn-
ing. Kreisler closes his eyes, and falls into
a slumber from which no one can arouse
him, his soul passing to meet his Undine,
or otherwise Euphemia, Dcnna Anna and
Julia.
* * *

The scenic effects in this production are
remarkable hecause of the extreme rapidity,
with which they flit before the eyes of the
audience. The ordinary footlights are not
employed. colored spot-lights taking their
place. Here we find amongst the mnova-
tions, several new German spot-lights, which
instead of requiring their entire body to
be shifted in order to change the position
of the spot, are fixed and statisnary with re-
gard to their carbon housings, lenses, color
screens and diaphragms. The beam from
these machine gun-like spot-lights is thrown
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upon a mirror, which reflects the light mak-
ing it possible to rapidly change the location
of the beam, in much the same manner as
a boy with a mirror can reflect sunlight,
directing it very casily toward any spot de-
sired. These lights instead of employing
large colored screens, use a strip of col-
ored gelatine only one inch wide, and about
six inches long, blending colors from a vivid
violet to the other or red extreme of the
spectrum. Sliding this back and forth just
a little out of the focus of the beam of light,
where the rays concentrate hefore being
thrown upon the mirror, it is possible to
rapidly change the color. An iris diaphragm
slightly larger than a silver dollar, controls
the amount of light. These spot-lights are
located upon a special gallery erected just
back of the proscenium arch.

The orchestra pit is entirely covered, the
director observing the scene through an
clongated prompter’s box. A flight of stairs
leading from the roof ubove the orchestra
and extending below the stage, permits
Kreisler to go down to a platform later in
the play, to direct the musicians i- the
scene when the opera is being staged. This
flight of stairs is covered by removable
traps. Extending from the forward edge of
the orchestra box (for the pit now is a sec-
tor of a circular hox. the orchestra being
completely covered), an immense gauze cur-
tain rises upwardly, being attached at the
upper end to an iron supporting rail. The
gauze curtain itseli is painted. This pro-
vides for a change of scenery hehind it, when
one of the smaller stages is illuminated,
without the necessity of lowering the regu-
lar drop. The audience can see through the
gauze curtain when the stage is illuminated,
but when the stage is in total darkness it
appears uas though the curtain itseli was
absolutely opaque. Strange to say, the actors
never see the audience.

In order to facilitate the changing of the
scenes rapidly, the stage hus been divided up
into six smaller stages, which may be al-
most completely drawn out of the way.
There are three sets of longitudinal tracks,
upon which flat platform-like cars roll,
which may be drawn forward or pushed
back whenever desired. On the center plat-
form smaller settings are mounted and on
the two platforms on either side running
parallel with this, some of the larger scenes
are erected. Each of these platforms con-
tains a double story structure, the upper
story of which extends considerably be-
yond the lower one. This particular con-
struction may be shifted at right angles to
the platform upon which it rests, as it
also moves on rollers. Thus it is possible
to construct a bridge with one of these on
either side. Either a complete scene or a
half scene may Dbe erected on the half
bridges.

Each bridge is equipped with its own sup-
ply cable and electric lights. and a: no time
are the usual footlights of the stage or
the lights in the flies, 1it up, except in the
settings when the space of the entire stage is
employed. In order to make it appear that
a person is walking off into the distance,
the main platform of one of these double-
deck structures is gradually pushed toward
the rear of the stage by figures draped in
black, and hooded like members of the Ku
Klux Klan. The other movement of the
double-decked structure is also utilized, so
that at the same time that the main platform
is being moved toward the rear, the bridge
section is pushed laterally or toward the

(Continued on page 1099)
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Qur new submarines of the V type. which have just been la.d down at the Portsmouth Navy Yard.
M. A

N. Diesel type.
the vessel.

Those marked E2 are engines of the same type. of less than half the power.
the vessel's storage batteries for submerged cruising.

The insert shows their engines, which are of the
Those marked “EI"” are the main drive engines, which operate on the shafts, at the cnd of which are the screws which drive
They are used to drive the generators, which in turn charge
The motors just aft of the generators take their power from the batteries when cruising submerged.

In the event it is desirable to use the full power of all the engines on the surface, such as would be the case in fleeing from a more powerful vessel. thc

E2 motors can add their power to the main drive engines in the following manner:
directly with the motors. which in effect gives the same electric drive system as used on our larger battleships.
main drive shafts, giving the maximum power at the time it is needed.

Submarine

submarines of the future.

N

d

o,

The generators are cut

off from the batteries and connected
Thus all engines are connected with the

This mechanical feature makes these V boats the forerunners of the super-

f Tomorrow

By GRASER SCHORNSTHEIMER, Naval Expert

TRANGE as it may scem, the tull
powers of the submarine were not re-
vealed it the late war. As o com-
meree destrover and raider, its nse
was fully demonstrated, but its value
as o scout and ax a deterrent to the advance
of an cuemy force was 1 no way revealed.
The submarine of the future must be
capable of all these duties. though cach
vessel of the future type will probably bhe
designed for specitically one duty or another.

The greatest submarine i service today 1s
the French “Halbroun”, formerly the Ger
man “UL3Y”. She is really a large vessel
ot 1930 tons surtace displacement and 2480
tons submerged. She is considered an ocean
going cruiser. In design she is a forerun-
ier of the great boats which will attempt
to control the scas in time of war twenty-
five vears hence.

She has a complete douhile hull, which is
well sub-diyided into many compartments.
She is fitted like a battleship with anti-
rolling tanks. Her engines are the ultra-
modern 6 cylinder, 4 cycle Diesel motors of
the M.AN. type. They are two in number
and develop 3500 horse power to give the
vessel a speed of 17.75 knots on the surface.
Having been designed  for ocean cruising
as a commerce destroyer, her endurance is
very high—18,000 miles at a speed of 8
kuots.

The submerged motive power is derived
from clectric motors opcrated by great stor-
age batterics, which are charged by genera-

tors operated by the Dicsel engines when
the vessel is crusing on the surface.

\merican submarines have not been so
successiul as those ot foreign makes.  The
principal rcason has been the mability of
private engine builders to coustruct a Dicsel
niotor practicable to the submarine.

But our engine difficulties, which scem to
Le purely those of design, are now over. as
the Navy Department is undertaking the
manufacture of proper engines in Govern-
ment shops.  (German submarines and the
latest 1ypes of the best German Navy
Dicsels were brought to this country shortly
after the war. These engines, the famous
M.AN. or German Navy type were carc-
fully nweasured and new ones were built
at the Brooklyn Navy Yard. They are
wonders of perfection which seem to have
overcome the defects of other types. Per
horsc power they are lighter and more eth-
cient than any cngine we have ever had
heretofore.  Several submarines of the “S”
type have been re-designed with these
Dicsels and they have considerably bettered
their past performances, though hefore this
change, the "S” class had proved itseli to
be the fnest i our submarine service.

Last vear the Navy Department received
the initial appropriations to cover the con-
struction of three of the nine “flect” type
submarines authorized in 1916, With these
new boats it will be possible to start anew
our submarine history with real vessels
built by Navy cngincers, on Navy designs
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and in Navy yards. They were assigned to
the Portsmouth Navy Yard for construc-
tion and their engines will be built at the
Brooklyn Navy Yard. .\ most advanced
design has been given them.

These boats are known as the “V” class,
Theyv will be about 335 fect long, have a
heam of around 37 VYect and draw about
16 feet of water when on the suriace. The
normal surface displacement will he 2,025
tons and submerged the ships are reported
as around 2.500 tons. The engines will be
two 2400 horse power M.AN. Diesel mo-
tors operating on the main drive shafts.
There will be two auxiliary 850 horse power
engines to drive the tlectric gencerators
which charge the storage batterics for sub-
merged cruising. lnd (o fesi the Uheories
regarding the praciicability of the eleciric
drize for increasing the speed of submarines
these electric generators are dircctly cone
nected with the motors which are in turn
connected with the main drive shafts and can
be wsed for surface crwising!  All the naval
constructors will say regarding these boats
is that they are expected to have speeds of
about 21 to 22 knots, bur vthers, very well in-
formed, expect that these Diesel driven
American submarines will equal the speeds
of the British steam driven “K” hoats—of 24
knots!

The cruising radii of these “V” boats will
be very large, permitting them to operate
with the battle fleet on all occasions. It is

(Contuned on page 1100)




New Process Color Black and White Movie Films

CORES of experts have been work-
ing night and day for months in the
FFamous Players-Lasky Studios in
California to turn out 200,000 fect of

w colored film for the new Cecil De
Mille motion picture Adan’s Rib. The Com-
pany will soon be operating twelve compos-
ite automatic machines cach capable of pro-
ducing 1,000,000 fcet annually. This new
machine, which will be one of the most intri-
cate to be found in the scientific world, will
operate automatically after an operator
threads the film through it and presses the
control button. Tt will be to the Movie
World what the cotton gin is 1o the Textile
World., and what the linotype is to the
Newspaper World.  Radio appliances are
comparatively simple as compared to this
new addition to the resources of the scien-
tific feld. The unit-block of twelve ma-
chines will cost $70.000.00.

Loren Taylor is the inventor of this new
machine which colors black and white filins.
It is a casc of necessity being the mother of
invention, for Mr. Taylor alrcady occu-
pies a place in the front row in the lead-
ing inventors in the cinema world. The

Taylor process requires no modification of
camera or projector, and this together with
the wonderful color effects made it appeals
to Mr. De Mille.

Scenes in the new Cecil De Mille pic-
ture to be released by Paramount, used
Not only will it be used in

many feet of it.

NEGATIVE
FIM o

By LEWIS YEAGER

title decorations, hut in many intricate movic
scenes.

The new machine will do all this compli-
cated work at a stroke. Other systems re-
quiring a variety of equipment have obtain-
ed excellent results, but Mr. Taylor has
accomplished the impossible. He takes a
picturc made with the ordinary camera,
touches it with his magic wand, and hands
it to the exhibitor who may use it in any
projector.

We shall ncw sec why machinery is neces-
sary. If you could get into the color labora-
tories of the Company, which few are able
to do, you would fmd the film passing
through mams machines, cach in charge of
an operator. These experts have heen work-
ing night ard day preparing film for the
new motion pictures. There are 275 copies
of this film, each film is 10,000 {fcet long,
and about 1000 fect of colored film is used
in each picture. In other words, 300,006
fecet of colored film is necessary. The scc-
tions oi colored film arc first made in the
color labhoratory. then assembled and ce-
mented in the proper parts in the main
black and white film.

In order for one to understand the system
of colored movies, an explanation is re-
quired. The motion picture camera only
records its views in black and white, and
colored pictures as with the ordinary camera
are out of the question.

Motion pictures arc taken at the rate of

‘.l...l.llll....l(llll... 9 & b0

Ny IYE PILM DEVELODED,
=" WASHED ANU FIXEG

POSITIVE FILM §
PRINTED FROM.
NEGATIVE

16 per second. The film must actually stop
16 times. Each time it stops, the shutter
gives an exposure. The film after perhaps
a thousand or more feet have been exposed
is then devcloped giving a negative and the
positive is printed on another similar strip
and is finally ready to be run through a
projector. The projector is a machine which
jerks the film in front of the light 16 times
per second, so when Dorothy Dalton hits the
villian with a pitcher, it is in reality a
string of pictures we see. The eye re-
tains oue image until the other is hefore us.
This is described by the physiologist as vis-
ual persistence.

Inventors have used various types of ap-
paratus to make colored pictures. The ma-
jority did not go with standard equipnmient
and hand coloring was often used through
necessity rather than choice. This is why
Mr. De Mille was greatly interested when
he saw the colored picce of film resulting
from the work of Mr. Taylor. This process
did not require a different camera or pro-
jector.

The details of the present process are
guarded by the company but the system now
used and which will be incorporated into
the composite machine can be understood
from our illustration.

Colors are due to different wave lengths
of light and each has a different cffect on

(Continued on page 1105)
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Therc are several colored movie production schemes now in use which
but it has remained for Mr. Loren Taylor, a motion picture scientist,

color movie production method yet evolved.

developing, washing and fixing, is passed through the printing machine,

BLEACH

and as many black and white positive films produced as are needed.

give satisfaction. both with regard to the output and the quality of pictures,
\ to evolve the process here shown, which is at once the simplest and the fastest
The pictures are taken with an ordinary movie camera with standard negative film. This flm after

These

positive films are then passed through the bleaching and dyeing baths as shown, the various black and white tone values absorbing the proper dyes

as the film passes through the successive baths.

The film is projected in a standard machine

being no fringing of the colors whatever.
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and the films are remarkable for their clearness, there
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|~—The lung-fish Protopterus, is able to hreathe air directly, as the places in which it lives often dry out. Then it buries itself in the mud and lives

by respiration of the air.

tio; ir. 2—The young of Lepidosiren, another lung-fish, have their cement organ on the under side of their head at A.
have a strikingly amphibian characteristic in that they have large external gills

They also

3-——A is the large adhesive cement organ borne.on the front of thc

head of the characin, Sarcodoces odoe. 4-—The larvae of Hyperopisus bebe hung from rootlets in rhe nest by means of threads coming from the cement

organ to keep the breathing organ free from mud and to pravide them with fresh air.
hangs up its young ones: it is a native of South America and attains a length of four inches.
1t hangs the eggs on the under surface of some aquatic leaf.

and are further cared for

viata.

s—Acara bimaculata, a fish now often kept by fanciers, also
6—A very peculiar fellow is Polycentropsis abbre-
The young. recently hatched fry, hang irom the leaf by means of a short thread
and protected, by the male.

o]

Fish Hang Up Young to Ripemn

\TURE  oiten  follows
paths to reach its goal
tive genius is

peculiar
Its mven-
unsurpassed.  Ob

3 stacles are surmounted with such
case and such appareut sumphcity

just as if they did not exist. And then it
makes no ditference whether she makes

little side trip now and then 1o while away
an idle hour and get out of the rut ot her
daily monotonous existence: all that she de
ires is to accomplish her fAnal task. Then
the will to live lights its lantern, as Scho-
penhauer has pointedly exclaimed, and it is
this will to live which finds a way, under
certain condition, for existence to be made
a possibility.

e meaning of the expression of life, is,
cverywhere in organic nature. combined with
the immutable law of the variation ol 1he
individual and this variation together with
heredity form the basic principles in the
theory of devclopment. Otherwise new
properties and characteristics could not have
heen made possibility, and without the
law of heredity it could not have been re-
teined and passed on to other generations
who not only have kept it, but perfected it
stitl further.

Although variation of the individual is a
primary characteristic of life, the force
of self-preservation and reproduction of the
specics must be added.  Lvery animated

By Dwr. ERNEST BADE

being ieels this force. cvery individual at-
tempts to push the other fellow agamst the
wall. every specics fights for its right to
exist, Lach change and caeh new charac-
teristic and property inherited or variability
attained. is emploved in its battles. And
so, through the ages. each species develops
its progeny with Dbetter adapted weapons.
It is, and will remain, a war of all against
all, for war is here a better development.
an approach towards the perfect and ideal
a fight for Ingher attamments.

Tn tropical and subtropical regions wherc
spring with its ratny season is followed by
long dry spells which completely destroy
the rivers with their tributaries and entirely
evaporate both ponds and pools, so that the
deep beds of mud and muck are baked to
hard and stone-like masses which. under the
poweriul rays of tlie scorching sun. crack
into  fissures and  divide iuto  crumbling
plates, the aquatic animals must develop pe-
culiar structures in order to keep themselves,
as well as their progeny, alive. The bottom
of the inhabited ponds. as long as they are
filled with water, consists of a dust-like
muck, which, on the slightest disturbance,
rises in dense clouds only to settle slowly
back again, covering the green waterplants
with dirt and entering the delicate respiratory
organs of the animals, so that the younger
and mare sensitive creatures would suffo-
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cate if they were not protected i som
ingentous manner. This is the reason that :
kind of parental care has been devised by th
fish inhabitants. It is in the building o1
nests that it is manifested and it is thi
practisc which keeps the spawn and the
voung clean and also protects them from
disappearing into the mud.

Such builders and protectors of the help-
less young are the Cichlids or Chromids,
native to the tropical regions of both Africa
and South America. There are numerous
species, and to differentiate one from the
other is an exceedingly difticult problem, fTor
with slight and almost imperceptible grada
tions. they blend into the various species. [t
is even troublesome to distinguish the genera,
especially when they inhabit large, closed-in
fakes where they have split info numerous
races but whose individual characteristics
are not, as yet, firmly cstablished. It is
during comparatively recent times that all
these many forms have becn developed, anhd
this change is by no means completed.

The parental care in some of these species
is very pecuilar. Acara festiva, a beautiful
fish from the Amazon, deposits its eggs on
flat surfaces which havce been previously
cleaned by it. The young emerge about two
days later: sometimes they are helped from
the mcnbraneous shell by the parents and

(Continucd on paye 1137)



Recovering Sunken Treasures

NEW device for salvaging sunken
ships has lately been browgh: to the
atter tion of marine enginee-z. This
is tie apparatus designed by Dr.
C. W. Eveleth, in which (althoagh
the deta‘'ls Fave not been completely worked
out, inasmuch as they would differ with r>-
gard to the size c¢f the various pa-ts, d=
pending upon the ships which are t> te sal-
vaged), maiy ingenious features mre pra-
sented. To overcome some of the d ficulties
found in vzrious other salvaging schemes,
Dr. Eveleth has designed a steel freme sup-
ported on eikher side by spherical portoons.

These are connect=d togzther b~ means o~ a
bridgelike structure. A super—structure at-
tacted to -his Jouses thz machinery for n-
flating anc deflating the steel tanks, so as to
cause them to rise or sibmerg=, as desired
by the operzter. This super-structure is
completely enc osed anc is fitbed with the
necessary safety air-valces, sc that it will
not be sudmergec accidentally The pen-
toon unit in operation ® subrerged belew
all wave motior. Ir addition to the regu ar
ponoons, the structure is pmovided wth
jacks attached to i-. These are operated
undzr air or wazer przssure. The jacks

A\ NMsarbac

Without a doubt the greatest dream of inventors today takes the form ot some machine, device cr
or else for raising the ships themsclves, sc as to recover the cargo as well as the hulls and engines.
inventor, Dr. C. W, Eveleth, is shown in the above illustration.
saddles, whick are lowered individually oves the ship,

themselves actuate winches and the winches
in turn are connected by means of cables
to the Ilifting members surrounding the
sunken vessel, which will be presently de-
scribed. Safety valves operating the power-
ful lifting jacks, prevent more pressize
being applied to them than the tensile
strength of the cable will stand, consequent-
ly, the cable will not break.

Although various methods have beer de-
vised for fastening bolts and cables to the
sides of a vessel, most of the inventors have
assumed that the vessel is lying on an even

(Continued on page 1100)
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when ail of the cables and saddles are lifted by the buoyant rontoons, the
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The main scheme advocated by this in
once it is Iocated, and sliding fingers on each s

system, for reccvering the treasure in sunken ships,
One of the latest ideas designed by a New York
ventor lies in the use of a series of large U-shaped
addle are caused to pass under the boat, so that
ship will be lifted also.
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Geologists have attempted to calculate the age of the ‘world, based on the time required for Niagara Falls to cut the gorge that stretches away from

the present great cataract, measuring ‘some 164 feet in hcight and which, acc
Mr. Paul has illustrated herewith some of the pre-historic animals which no

SCIENTIST—I believe it was Gar-
rett P. Serviss—once remarked that
it is as hard to find out the age of
the earth as it is to ascertain_the
age of a woman. )

~ In both cases, however, wrinkles tell, and
it is only the number of years that remains
in question. Geologists assure us.that the
earth is very, very old, but when we ask
them to set down its age in centuries, or
millennia, or periods. of millions of years,
they shake their heads and simply reply:

“Its age includes many ages, but we can-’

not tell the length of any of them, not even
of the latest and shortest, which is the
Age of Man.”

Still, some geologists are not averse to
guessing on this subject, occasionally, and
some of these guesses are very interesting.
One California geologist’ did not attempt to
fix the whole age of the earth, but only
that of the wrinkle on its face known as the
Sierra. Nevada Mountains. Those moun-

. te;ilns,. he says, are about three million years
old.

He réaches this conclusion by a study of
the changes that have taken place on the
face of the earth in California since. the
Sierra Nevada Range began to assume its
present form. From the observed rates of
erosion, and other natural processes affect-
ing the rocks, he deduces the number of
years that have elapsed sipce the commence-
ment of the changes. ]

All of which recalls the method by which
geologists have determined the time required
for Niagara Falls to carve out the gorge
that stretches away from .the foot of the
great cataract—though - with no great ac-
curacy or agreement of estimates.

As a matter of fact, the data for such a
calculation appear to be much more definite
and certain in the case of Niagara
than in that of the Sierra Nevadas, and yet
for the work of the Falls the estimates of
time vary from twelve thousand to thirty-
six thousand ycars. At the most, however,
it will be observed that Niagara is very
youthful, when compared with the great

this great waterfall.

R

Californian mountain range, just as the lat-

- fer appears a mere infant when its. age is

measured with that of the Laurentian Range
of Canada, which has been worn down in
the course of ages almost to the root.

The Sierra Nevadas, however, have had
a double life. There was an older mountain
range on their site which perished, the sci-
entists tell us; perished before the present
range with serrated peaks and precipitous
chasms was thrust upward like a young tree
springing from the stump of its fallen an-
cestor.

When we study the subject, there seems
something almost lifelike in the growth of
mountains; they do not attain their maxi-
mum stature all at a leap. The first great
uplift of the Sierras, the-geologist thinks,
elevated the range about 2,500 feet: Even
that took time, while the giant pressures
were at work. - Vast periods also elapsed
while the growing mountains swelled up-
ward to their culmination of fourtcen or
fifteen thousand feet. Perhaps they are
still growing, though such growth would
be inappreciable by the naked eye.

Age has its common marks everywhere.
Just as an old man stoops, shrinks in sta-
ture, becomes round-shouldered, so a time-
worn mountain loses its aspiring peaks,
smooths down its jagged outlines, rounds
off its steep slopes, sinking lower; and lower
under constant- wear of the elements, until
only a line of green-carpeted hills remains
to mark the place where once tremendous
summits rose into the region of perpetual
snow and flashed back the sunshine from a
crown of glaciers.

It'seems relatively an easy task Yo cal-
culate the age of a mountain range whiich,
like the Sierra Nevadas, had a new birth
at the beginning of quarternary time, the
latest period in the.geological history of our
planet. It would be far more difficult to
apply the measuring tape of the centuries
to the great Appalachian Range, which lies
just beyond our Atlantic seaboard. ;

The Appalachians date back to the remote
carboniferons age, which ended so long ago
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ording to scientists, mecasured about 36 fect in height 30,000 years ago,
doubt inhabited the country along the Niagara River in the early days of

By HARRY VAN DEMARK

that nobody, probably, would be willing to
hazard a guess at the number of millions
of years which have since elapsed. The

Appalachians may have been magnificent
giants in their day, such as the rugged sky
piercing Rockies, but time has conquered
them as it will conquer the Sierras, and now
their verdured flanks and tops delight the
unalarmed eyes of railway tourists, winding
on swift trains of stecl cars through the rich
valleys that have fattened on the substance
of the disintegrated peaks.

To quote from Mr. Serviss: “The glory
of a sun is gone when it passes from light
to darkness, from solar incandescence to
planetary opacity.”

“Likewise, the splendor of life for a moun-
tain departs when it sinks from white ‘to
green, and from the abode of snow to the
levels of grass and verdure.

Dr. R. Lotze, in his new work Jahres-
zahlen der Erdgeschichte (Yearly Almanac
of the Earth’s Transformations), says:

“We will now turn to North America,
the third greatest source and the third
great scene of glacial activity, which, like
North Europe, was covered under a huge
mass of inland ice. As the ice disappeared,
which must have occurred at the same
time as in Europe, little by little the region
of the Great Lakes of the present day became

‘ free of ice; their water had to seek the sea.

Between the Erie and the lower level of Lake
Ontario, a waterfall formed, and poured
over the intervening declivity, This was the
beginning of Niagara Falls. By the wear-
ing action of the falling water, the weaker
strata at the bottom of the falls were washed
away, so that the upper harder strata had
to fall.

“In this way the waterfall cut its way con-
stantly backwards into the rocky layer, and
even today it is working its way back to-
ward Lake Erie. In the course of time, it
has cut away a channel 11.3 kilometers long
or about 6.8 miles, which in its various
parts shows clearly the history of its pro-
duction. Originally the falls were only 11

(Continued on page 1123)



that the announcement was made, al-
most simultaneously from three ob-
servatories, that the motion of the
planet Neptune, the outermost of all
the planets that wheeled about the sun, had

IT was on the first day of the new year

LLS

By H. G. W

become erratic.. Ogilvy had already called
attention to a suspected retardation in its
velocity in December. Such a picce of news
was scarcely calculated to interest a world
the greater portion of whose inhabitants
were unawar€ of the existence of the planet

1058

Neptune, nor outside the astronomical pro-
fession did the subsequent discovery of a
faint remote speck of light in the region of
the perturbed planet cause any great excite-
ment.

Scientific people, however, found the in-



* . . Above were the lava, hot gases, and ash, and below the seething floods,
Soon the immemorial snows of Tibet and the Himalayas were melting and pouring down
The tangled summits of the Indiaa jungle:
stems were dark objects that struggled feebly and re

of Burma and Hindustan.

telligence remarkable enough, even before
it became known that the new body was
rapidly growipg larger and brighter, that its
motion was quite different from the orderly
progress of the planets and that the deflec-
tion of Neptune and its satellite was becom-
ing now of an unprecedented kind.

Few people without a training in science
can realize the huge isolation of the solar

system. The sun with its specks of planets,
its dust of planetoids, and its impalpable
comets swims in a vacant immensity that al-
most defeats the imagination. Beyond the
orbit of Neptune there is space, vacant so
far as human observation has penetrated,
without warmth or light or sound, blank
emptiness, for twenty billion times a mil-
lion miles. That is the smallest estimate of
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and the whole earth swayed and rumbled with the earthquake shocks.
by ten million deepening converging channels upon the plains
s were aflame in a thousand places, and below the hurrying waters around the
flected the blood red tongues of fire. .

the distance to be traversed before the near-
est of the stars is attained. And, saving a
few comets, more unsubstantial than the
thinnest flame, no matter had ever to human
knowledge crossed this gulf of space, until
early in the twentieth century this strange
wanderer appeared.

A vast mass of matter it was, bulky,

(Continued on page 1117)



the compound lover, as givea
strange old treatise.

An attempt at perpetual metien. The ball,

C, Is supposed te be y the

magnet, A, to return to the bettem and be
drawn up again repeatedly.

The Bishop’s own cenception of perpetual
metion, based en Acthimedes’ screw, enly
t did met work.

Mevi the werld "and weighing the' werld,
The diagrams illustrate Archimedes’ beast
abeut the lever

The Bishop’s train of wheels, a trivial feree

ralsing a great weight.

3 V. N, Iz ; j 3
Upreeting a tree by the humaa breath.
What abeut the frictiea? The attaiament of the velecity of the celes-
tial bedies by a traln of gear wheels.

A salling chariet which' was used en the
Helland beaches

N it il S )

A Wallista for threwing great stemes. Bsme-
A eatapult discharging a fleck of arrews; Bishes Wilkin's idea of an Improved sall-
a8 machine-gun eof fermer generatiens, ing charlet. times human hoads hedles wers used as




Bishop WilKin’s

[athematical Magic

By T. O°CONOR SLOANE, Ph, D., LiL. D.

EADERS of the aniable Evelyn's
diary, and those who have perused
the less amiable Pepy's diary, will
have cncountered several times the
name of Bishop John Wilkins, who

was born in 1640, and died in 1072,
and attaming promotion in  the church
of Lngland, ecventually hecame  Bishop

of Chester. Besides his activities in the
line of his religion, he was greatly inter-
ested in natural scicnee, and he with Evelyn
figures among the founders of the Royal
Society oi Great Britain, one of the leading
scientific societies of the world. \When twen-
ty-four years old, he published an odd little
book which now is a great curiosity, kept
in the Reserve Department of the New York
Public Library. on the subject of the moon.
He claimed that there was cvery reason to
believe that the moon was inhabited, and
cven seemed to think that there was a pos-
sibility of mankind traveling to the moon.
This little book gave him considerable cele-
britv. He also discussed the topic as to
whether the carth was a planet. Bt when
we get to another of his works, “Mathe-
matical Magick.” also a very small hook, but
illustrated with a number of engravings, we
get at quite an interesting lot of material.
On the opposite page we have reproduced
some of the ilustrations shown in this trea-
tise. in which he investigates many things,
including perpetual motion. the mechanical
powers, satling chariots, catapults, ballistae,
which subjects we specially name here, be-
cause the ilustrations appear opposite.

One attempt at perpetual motion is shown,
in whicha magnetized ball is supposed to draw
another free iron ball up an inclined plane,
and when the latter rcaches its top 1t is
supposed to fall through a hole thercin, the
magnet being unable to keep 1t up any longer,
and to return to the foot of the inclined
plane, to be drawn up again by the magnet.
This of course is a very crude attempt and
ahsolutely futile. Tn a later page he des-
cribes an Archimedes hydraulic screw, which
by turning draws water up to its top, and
which water is discharged into water wheels,
which are supposed to turn the screw. He
got quite excited about this he says, and felt
like calling out with Archimedes, “I have
found it! T have found it!” But. he says.
when he came to look into it, he found that
it too would not work.

We now come to some of his mechani-
cal powers. He shows a sct of levers ar-
ranged in quite a curious zig-zag fashion,
with each one of the power arms ten times
as long as the resistance arm. We can go
right down the line and {ind an enormous in-
crease, and this is what interested him.
Returning now to his friend, Archimedes, of

whom he speaks quite often, he illustrates
the proposition by which the sage of Syra-
cuse said he could move the world on the
end of a lever, and shows the world on a

steelvard about to be weighed.  So much
tor the lever.
Now we come to his trains of wheels.

These he calculates out on the basis of the
large gear being ten times the diameter of
the small.  So again he goes down the line,
multiplying by ten, and shows that a man
by the lcast force cxercised upon a handle,
can raise a great weight.  And he goes fur-
ther than this. With a very large train of
wheels, he shows a man pulling a tree up by
the roats. by simply blowing against a wind-
mill which turns the gears. Going to the
other end of things, he shows how by plac-
ing & man at the other end, and turning a
handle, a great velocity can be imported to
the vane at the top of this gearing, and he
figures out that at a thousand turns per hour
at the man's end, the vane at the top could
e made to move as regards its extremities
with the speed of the celestial bodies.

Ile describes a sailing chariot shown here,
which was used on the heaches of Holland.
He says it ran from Sceveling to Puttem, a
distance of over forty-two miles, mm two
hours, which he regards as an enormous
speed, making a running man scem to move
vackwards. He made a proposal for a
chariot to be operated by a wind mill, and
we give a reproduction of his design tor this.

He discusses the weapons of the ancients,
and those of his own cra, and says the cata-
pult. an engraving of which from his book
is reproduced on the opposite page, was used
to shoot arrows sometimes in various direc-
tions, sometimes all at one point, and shows
how by releasing the elastic board, a flock
ot arrows could he sent against the enemy.
The ballista he says, on the other hand, was
used for throwing stones, and gives us a
constriction of that implement, which is
shown here in reproduction also. This he
regards as a very wonderful affair. He
savs tnat the biggest shot fired by modern
guns, in Lurope at least, weighs 64 pounds,
while the bhallista could throw mill stones
and tomh stones, weighing up to 360 pounds,
and Archimedes is credited with discharging
1200 pound stones. He savs that the com-
batants used sometimes to put men's heads
or bodies into the ballista and discharge these
into the town thev were besieging.

He now comes to the Turks, and says that
thev had a cannon which would fire a 1200
pound projectile and it took 150 yoke of
oxen to draw it about. Referring to ar-
rows, he has some cnrious stories. He savs
that the arrows from the catapult were
sometimes ignited from the friction of the

air, so that they burned. He tells wonderful
stories of the Turkish archers; of their ar-
rows penetrating thick wood and iron plates.
He quotes an carlier author, C. Mersenns,
telling of a wonderful air gun, which at a
distance of twentv-iour paces would fatten
a leaden bullet against a plate of iron, and he
cites also a curious old theory, that arrows
and bullets had their greatest penetrating
force at a good distance from the muzzle of
the gun. which of course is ahsolutely false,
although he takes it as matter of general
knowledge.

Two other things greatly interested our
Bishop, flving and the submarine. He believed
very properly that if an aviator got high
enough in space the earth’s attraction would
cease, which certainly would facilitate the
fiying process. He says, “flving so generally
derided—heing esteemed only as the dreams
of a melancholy and distempered fancy”.
This makes curious reading for us, when we
can remember how Professor Langley failed
to receive adeqiiite or even serious support in
his pioneer work in aviation. Our Bishop
refers also to Burton who in his famous
“Anatomy  of Meclancholy”, has stated:
“Some new fangled wit (‘tis his cvnical
phrase) will sonictime or other find out this
art.”

A writer in Blackwood's Magazine of
July, 1917, is a little hard on the Bishop.
He is inclined to make fun of lis long rows
of ciphers, which he had to use to express his
multiplication of force by his gear wheels.
So when Bishop Wilkins begins to describe
the possibility of submarine work, he tells
of nothing he himself has done, but has to
go back to the work of Cornelius Drebbel,
born in the sixteenth century in Holland,
who is said to have gone under water in
the Thames, from Westminster to Green-
wich. e is said to have puritied the air by
a liquid, surmised to have been cream of
lime, and the Bishop describes how by a sort
of leather bag, the submarine could be en-
tered under water or a person could leave.
The bag being fastened tightly in advance of
the person 4rst, it would then be tied tightly
behind him, and finally by releasing the
outer fastening he could cmerge, and swim
to the surface. Similar bags were to be
used for the oars, for the helical propeller
had to wait nearly three centuries for its in-
vention.

On one of the copies of Mathematical
Aagick in the New York Public Library
soine oldtime reader has inscribed his views
concerning the Bishop’s gears and trains.
The faded inscription is only partly legible
reading “Good Bishop pray allow some . .

for friction.”

The Ever-Changing Gulf Stream

It has heen reported by mariners recently
that the Gulf Stream was 30 mules nearer
shore than it was 10 months ago. This im-
mediately started up the weather prophets,
who now claim that the recent hot spell
experienced along the cast coast, and espe-
cially in New England. can be blamed upon
the nearness of the gull current.

The French scientists claim that the
United States are creating a tropical New
England and making England and Trance
frigid. The trouble, according to the French-
men, lies in an innocent little railroad, built
several years ago from Florida out to the
Florida Keys. It was built on a trestle with
loopholes left between the islands where-
ever there was an appreciable current.

An authority, Commander Brown, head of
the Navy Hydrographic Bureau of Boston,
savs that the Gulf Stream does not touch
New England. Tt heads out to sea below
Nantucket, and only affects people {rom Bos-
ton when they go fishing off the Grand
Ranks. What influences the New England
coast, the commander states, is a branch of
the Labrador current swinging counter-
clockwise from Newfoundland. Accord-
ingly, if the Gulf Stream does change, it
could have small effect on New England.
Furthermore, western Furope has not had
weather recently that could be laid to a
change in the strcam. England had a rainy
sumnier. which is the normal result of
the Gulf Stream being right on the job.
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Three factors influence the course ol the
Gulf Stream. The first and most important
of these is the high declination of the moon.
The second cause would be a high barometer
in the north Atlantic and a low barometer in
the south. The combination changes the
course of the strcam by reducing its rate
from two kuots per hour to one or one and
a half knots per hour. The trade winds off
the south of Cuba would be a result of this.
The third cause of a change in the stream
would be an unusual storm.

The Navy Department, having examined
all the available facts, believes that the
Frenchmen’s theories are unfounded.

Contributed by  J. WARREN BARNABY.
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The Sleep Eliminator as installed in a modern newspaper office.

Mr. Gernsback, in his article, suggests, in order to eliminate sleep, to remove the cause.

The cause of sleep is increased blood pressure, also certain changes in nerve cells after the body has performed a certain amount of work during the
day. These causes are removed by D’Arsonval currents, which are set up in a huge electric coil, strung along the walls of the office as seen. These cur-
rents, as is well known, reduce the blood pressure. The oxygen, as well as the ozone with which the air is charged in small quantities helps to rejuv«

enate the system.

stimulate the nerve cells that have become sluggish.

COMING INVENTIONS NO. 8

NE of the most ancient and uni-
versally-known phase, not only of
human existence, but of almost
the entire animal world, is sleep.
It is such a habit with us that we

never give it the slightest thought, and we do
not bother our heads much about it, unless
we suffer from insomnia or if important
y work keeps us up, perforce, when we are
trying to fight off sleep.

b But what is sleep itself? No one knows
exactly. There are many theories of sleep
today, the best known being the following:
the Chemical, the Circulatory, and the His-
tological.

The Chemical theory mainly has to do
with auto-intoxication. This theory is based
upon the fact that certain products of de-
composition of living substances influence
the continuance of cell ‘activity, but recent
researches in the bacteriological laboratory
have proved that while the body is working
during the day’s activites certain ptomaines
are formed in the human system more rapid-
ly than they can be oxidized and eliminated.
It is maintained.that while we sleep, such
poisons gradually become oxidized and are
thus removed from the blood.

The Circulatory theory has to do with
congestion of the blood vessels. It is a
theory no longer accepted by scientists.

A secondary electrical system gives the nerves certain rhythmic shocks, almost imperceptible to the subject.
It is thought that by these means sleep can and will be eliminated entirely.

(&)

By H. GERNSBACK

Member American Physical Society

The Histological theory has to do with the
nature of the nerve cell, because microscopic
examination has shown conclusively that
such nerve cells have different chemical prop-
erties when the body is in a waking or in a
sleeping or fatigued conditon.

Other outstanding phenomena, character-
istic of actual sleep, are full relaxation of
nearly all the muscles of the body; slow
and rhythmic, as well as deep breathing; a
slow and weak pulse, and considerably les-
sened arterial pressure.

But is sleep really necessary, and could
man or animal do without it? The answer
must be in the affirmative, once we discover
just the exact reasons why sleep takes place.

We find, for instance, that protozoa and
other simple forms of life seem to dispense
with sleep, without any trouble. Many fish,
for instance, do not sleep, and while their
activities may not be the same at all time,
they do not seem to know what sleep, as we
know it, really is.

In other words, sleep is a habit formed by
human beings, mainly due to astronomical
reasons. If the sun had been shining upon
the earth constantly we probably would not
know now what sleep is. For one part of
the day we have light; for the other part,
darkness. After sundown it is no longer
possible to see, and the caveman and our
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other ancestors simply lay down and formed
the habit of sleeping until the sun came up
again. That this is a true statement is best
proved by the fact that as soon as artificial
lighting appeared, the human race no longer
needed as much sleep as did our cave an-
cestors. Even as recently as 500 years ago,
people went to sleep at sundown and got up
when the sun rose. That means an average
of ten to twelve hours sleep. The modern
human being gets along comfortably with
from six to eight hours, as his artificial light
keceps him awake, and the less he works
physically the less sleep he needs.

Naturally this statement does not hold true
of a laborer or a man who performs great
physical exertions during the waking hours.
Such a man becomes really fatigued and his
blood pressure during the night time must
be brought to normal, and his nerve cells
must be regenerated once more.

But we are safe in saying that if the
human race continues as it does now with
artificial light during the cntire night, a
time will come, in 10,000 or perhaps 50,000
years, when sleep will be required no longer.

Edison, a few years ago, made some very:
striking observations when it was necessary
to work literally day and night in his labora-
tory. He selected a number of young men

(Continued on page 1114)
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By ISMAR GINSBERG, B. Sc., Chem. Eng.

HERE are four important textile

fibers, cotton, wool, silk and linen.

While they differ in origin, struc-

ture and properties, they all possess

one characteristic in common, albeit
in ditferent degrees, and that is permeability
to moisture. Water will penetrate through
their structure and naturally through the
fabrics woven from them. This funda-
mental property of the fibers gives rise to a
definite disadvantage in the fabrics them-
selves. The wearer cannot keep dry in
water-pervious garments when exposed to
rain; non-waterproof fabrics will not keep
out the rain, when used as protective cover-
ings, as in tarpaulins, in tents, etc.

Ever since this disadvantage in the fabrics
was first recognized, attempts have been
made to overcome it. It was found that
when the textile cloth was impregnated with
India rubber, the product was waterproof,
but unfortunately it became air-proof as
well. Those of us, who have worn rubber
raincoats on a warm day, know how uncom-
fortable they can be. It was also discovered
that chemicals could be used in producing
a water-proofing effect in fabrics. This con-
sisted essentially in depositing an insoluble
soap on the fibers, by first impregnating
them with soluble soap solution and then
precipitating, that is, throwing down the in-
soluble soap by acting on the impregnated
cloth with a solution of a proper chemical.
Such waterproofing, commonly known as
chemical waterproofing, is merely a super-
ficial treatment, for the film of waterproof-
ing material lies on the surface of fibers
only and is soon either worn off or washed
away.

The process of waterprooling textile fa-
brics with the aid of the electric curreit
combines all the advantageous waterproofing

DIASTASE BAT =
REMOVES THE STARCH

PILED UP TO REMAIN
@ OVERNIGHT

DRYING

*
STEAM-HEATED
CYLINDERS

effects of the rubberizing process, and still
gives a fabric which is ventilating, which
allows air to pass through it, while re-
sisting perfectly the passage of water. The
clectric current causes the chemicals, that
are used in the process, to penetrate into
the internal structure of the fibers, so that
the waterproofing substance fills the fine,
hair-like passa es in them. In this way a
comparatively permanent waterproohng ei-
fect is attained. In contradistinction to the
chemical process, described above, the
waterproofing does not consist of a mere
film of substance over the exterior of the
fibers, which can be easily washed off, but
of a thorough impregnation and filling of
their entire structure. Such waterproofing
will successfully resist many washings, and
not only that but dry cleaning as well, to
which the chemically waterproofed fabrics
are not resistait at

It is very interesting to trace the his-
tory of electrical waterproofing of textiles,
for in its origin it is closely and directly
allied to the clectrical industry and to one
of Edison’s inventions, the chalk telephone
receiver. The inventor of the waterproofing
process, Mr. Alfred O. Tate, who has been
awarded the Howard N. Potts Gold Medal
for his work by the Franklin Institute of
Philadelphia, was originally connected with
Edison in the very early days of the electrical
industry. He worked on the chalk telephone
receiver and noted the strong action of the
electric current upon an electrolyte which
filled the pores of a challk cylinder. pro-
ducing thereby sound effects in a diaphragm.
Years later, when confronted with the water-
proofing problem, he recognized that here
was a task which the electric current could
solve by forcing or carrying the waterproof-
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ing solutions into the fine pores of the textile
fibers. The process was perfected and dur-
ing the war it performed signal service in
waterproofing the uniforms of the Ameri-
can and Canadian air forces. At the pres-
ent time the process is being operated on an
industrial scale in the plant at Cranston,
R. 1., a part of the old and historicai Crans-
ton Print Works, where it is possible to
waterproof goods at the rate of three mil-
lion yards of cloth a month.

A specially designed machine is used to
accomplish the waterproofing. The machine
contains cither two or four sets of elec-
trodes, the two-set machine being used for
silk and wool, the four-set machine for cot-
ton and linen. The cloth first passes through
a bath of sodium oleate, which is a solution
of soluble soap. Then it passes between the
various sets of vertical electrodes. At that
time it is impregnated with a solution of
the chemical, acetate of alumina, whilg *he
current flows {from anode to cathode
through the chemical solution and the cloth.
Chemical and electrochemical reaction takes
place with the formation of an insoluble
aluminum soap within the capillary passages
of the fibers and on the surface as well
After the cloth has passed between all the
sets of electrodes, it goes over a series of
drying cylinders, heated with stecam, so
that 1t is perfectly dry on emerging from
the waterproofing machine.

One of the important features of the
process is its applicability to all sorts of
fabrics. Such heavy materials as sailcloth,
overcoatings, awning goods, tent-cloths, etc.,
as well as thin fabrics, such as sheer silks,
ordinary muslin, etc., pile fabrics, such as
plush mohair, velvets, etc., and cven such
special cloths as large meshed hobinette can

(Continued on page 1107)
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The simplified diagram-chart above shows the important progressive stages followed in the latest method of waterproofing and mothproofing cloth by

electricity.

Rubber raincoats, for example, are very uncomfortable in warm weather or at any time when it is not cold, as they will not pass air.

By

the new methods here shown and described by Mr. Ginsberg, an authority on this particular subject, various cloths can be waterproofed and these
cloths will, after waterproofing, successfully resist many washings and will even stand dry cleaning, which treatment the ordinary chemically water-

proofed fabrics will not stand.
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In Fig. 1 is shown a device which allows the driver to keep an accurate record of all gas and oil bought in the course of a month.

The metal shell is

cut away to disclose the cardboard disc. upon the front of which are spaces for dates and amount of gasoline and oil bought, while on the back are

spaces for total records at the end of the month. A combination stop signal, tail light, and license bracket, is shown in Fig. 2.
A steel tube containing compressed air is shown in Fig. 3.
In Fig. 4 is shown a device for vaporizing low grade fuel
The fan shaped blades, 2, assist in vaporizing the fuel !
This is actuated by an electric motor connected to the starting

pears in back of the license plate when not in use.
valve handle, a tire may be inflated to any desired pressure.
basin marked 1, and is held there until heated by the exhaust and vaporized.
wiper which cleans the entire upper surface of the wind-shield, is shown in Fig. §. ] : ot
In Fig. 6 is shown a new type of air cooled motor, employing copper fins electrically welded to the cylinders to increase heat radiation.
It can be locked up out of the range of vision when not in use.

battery.

shows a wind-shield wiper actuated by the suction of the intake or of the vacuum tank.

The stop sign disap-
By means of a gauge just above the
The heavy fuel collects in the
A wind-shield

Fig. 7

A thermostat control for the flow of water from the radiator to the motor is shown in Fig. 8. A spark plug with self-cleaning points is shown in Fig. 9.

A draft of air actuated by the suction of the motor keeps the points free from carbon.

Fig.

manifold, which is heated by means of the starting battery, and assists greatly in vaporizing the fuel.

on the gasoline tank cap, is shown in Fig. 11.

The *‘super-wheel”

is shown in Fig. 12,

10 shows a small resistance coil inserted in the intake
An automatic ‘“low gas” signal. which is fastened
The spokes consist of heavy spiral springs which absorb a

considerable amount of road shock, and within the shoe is a soft rubber insert which protects the tube from punctures.

Novelties at New YorkK Auto Show

HE second week in January was a

momentous  one  for antomobile
owners and drivers i and around
New York City. Tor the entire

week there was a display of all
kinds of automobile accessorics, as well as
complete cars at the Grand Central Palace,
and another smaller, but just as interesting
show, at Madison Square Garden.

Do vou know just how far your car goes
per gallon of gasoline, and per quart oi
oil? This is a question that very iew
drivers can answer accurately, as they have
never taken the trouble to keep an accurate
record. However, if he uses one of the de-
vices shown in Fig. 1, he will be able to very
casily keep an accurate record of these
figures. Essentially this device is a round
metal case which clamps on the steering
wheel, and which has a removable cover.
Within this case is contained a replaceahle
cardboard disc, which may be rotated from
the outside of the case by means of a
knurled ring. As may he seen onc side of
the disc has several concentric circles drawn
thereon, and a number of tigures around the
outside edge corresponding with the days
of the month. Between the first and last
figures there is a space in which the name
of the month may be written. On the op-
posite side are spaces provided for the
speedometer readings on the first and last
day of the month, and for the total amount
of gasoline and oil used. Several discs are
supplied with cach device for various
months. The driver inscrts the name of the

month, and the speedometer reading on the
first day of the month. He now puts the
disc into the device, and turns the knurled
ring until the day of the month appears in
the opening. Then when he buys gasoline
and oil he jots down the amount in the
spaces provided. and at the end of the
month has an accurate record of all pur-
chases. From this and his speedometer
readings he can figure out whether or not
his car is running as it should. The card
can be then exchanged for another one for
the next month.

A unique stop sign which combines a tail
light. license bracket, and signalling device
is shown in Fig. 2. This is electro-magnetic-
allv operated, either from a button on the
wheel, or a switch on the brake, and a large
red and white stop sign appears when
needed. A separate signal light is not used,
as the white light emanating from the side
of the tail light illuminates the stop sign
when it is raised. This sign swings up side-
ways from inside a thin sheet metal con-
tainer, on the outside of which is bolted the
license plate. The storage battery in the car
is used as the source of current for actuat-
g the magnets.

At last the nuisance of a hand pump is
eliminated. All you have to do now is
carry a small bottle of compressed air as
shown in Fig. 3 in the tool compartment of
your car, and when a tire blows out, you
change it and inflatc the tire from this bot-
tle. An automatic gauge is arranged on the
bottle so that when the required pressure is
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obtained within the tire. a whistle blows,
attracting your attention thercto. It is pos-
sible to operate this device even at night
without the use of any lights without en-
dangering the tires by over-inflation. Jacks
are also manufactured by this company
which work by compressed air supplied by
these bottles.  They make them in several
sizes, the largest one capable of lifting a
heavy truck. These compressed air bottles
are exchangeable for full ones when ex-
hausted in the same way that the old acety-
lene gas containers formerly used in auto-
mobiles could be exchanged.

Carbon dioxide gas is also put up in these
hottles for use in extinguishing fires on
automobiles, and the gas can also be used
for making carbonated liquids by forcing a
quantity of the gas through the liquid. A
reirigerating container can be used in con-
nection with this carbon dioxide Dottle for
keeping foods and liquids at a low tempera-
ture. These bottles contain gases at a pres-
sure of 1000 pounds, but the danger of an
explosion is done away with by having the
containers capable of withstanding ten times
that pressure. The bottles are inspected
and tested by government ofhcials.

Very often with poor grades of gasoline,
it 1s practically impossible to start the car in
cool or cold weather, because of the great
amount of liquid gasoline caught in the man-
ifold.  This trouble is done away with
by the apparatus shown in TFig. 4. Here

(Continued on page 1101)
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ecrets

By CLEMENT FEZANDIE

(AuTHOR'S NoTE.—At the present moment
the I'rench and the Germans are giving con-
siderable attention lo the construction of
cgliders™. Al Wasserkiippe in - Germany,
Herr Hentzen recently aade a record flight
of over threc howrs duration i a motorless
airplane. e travcled a distance of 25 kilo-
meters and reached an altitudc of 360 metcrs.
The French have mode similar records. The
Juture of sucl machines is a wery bright
one. dn the following story 1 give a sug-
qgestion for a combined balloon and ghider—
a combination thai scems feasible, and thal
weonld, wndey cortatn clreumstances, possess
certain advantages over Dol the airplane
and the balloon, as well as over the simple
glider.)

¢ AV you got anything new on

hand, today. doctor?” asked Silus
Rockett, as he entered the labora-
tory and dropped mto a vacant
chair.
“Nothing much, Silas,” returned Doctor
Hackensaw—"Things are quiet just at pres-
ent.  Here's a letter, though, that may in-
terest vou. Its from a party that wants me

to furnish them with a hundred thousand
sperm whales.

No. 14--The Secret of
the Motorless
Alirplane

“\Whatt”

“Yes—Sperm Whales—The order is some-
what ummsual, isn't it, even though it is only
baby-whales that arc wanted ™

“What in the world do you mean?”

Doctor Hackensaw smiled. “T thought you
would be astonished, Silas,” said he, “but
the explanution is really a simple one. You
may perhaps know that the Sea ol Japan
was in former davs one of the finest hunting
grounds for the sperm-whale or cachalot as
it is called,  These whales could be found
there in large schools.  With modern meth-
ods of whaling, however, these valuable
animals are becoming extinet, and one of the
Oriental governments has decided to re-
stock the Japan Sea with whales.  FHence
this letter. This government wishes me to
g0 to Japan for a few months. They agrec
to furnish me with a sufficient supply of
living cgg-cells and sperm-cells taken irom
the cachalots killed by their whalers. Then

“ “You see, Silas, we have none of the noise and fuss here of an ordinary airplane. .
Then, too. the start and the landing are e
war purposes, too, this faculty of hovering is very useful.

. . . Silas looked down an

tically vertical.

comes my task. [ am to fertilize the ova
and incubate them in a suitable culture thaid
in glass jars until the baby-whales reach the

stage at which they would normally be
horn.”

“Good gracious !’

“And that's not all, Silas. Whales, as

yout probably know, are mammals—that 1s 10
say, the mother-whale feeds her youmg on
her own milk. So 1o feed these hundred
thousand prospective baby whales until they
are able to take care of themselves, | am
to send to Japan several shploads of con
densed milk!  \What do vou think of that
for an order?”

“It heats anything I ever heard of.
vou going 1o wccept:”

“I don't know vet. DPerhaps 1'll take a
run over and get things started for them.
| haven't much at hand at present exeept my
motorless airplane that I'm going 10 test out
this afternoon. [f it proves successful |
may take it along with me and use it for
whaling purposes.”

A motorless airplane”  You never men-
tioned that heiore. Do vou mean a glider 77

Are

(Continued on page 1124)
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1 can rise and land most anywhere, because my ascent is prac-
ffected as slowly as I wish, thus eliminating two of the greatest dangers of the airplane.
See how easy it would be to drop a bomb on one of New York's skyscrapers from here!’
d was forced to admit the truth of his comp@nion’s remarks.”

For




Fig. 1 shows a sectional view through iron tub flask together with sand, two gas vent holes and

pouring hole in center, with large ladle of molten

iron being poured into the latter. Fig. 2 shows tub upside down with one operative using file, while second man uses fexible shaft emery wheel to

grind down and finish rough iron tub.

Fig. 3 shows section of pickling solution vat with tub being lowered into it for purpose of cleaning thoroughly

before enamelling., Fig. 4 shows view of gas heated enamelling ovens with compressed air cylinders for opening and closing oven doors, together with

electric pyrometers, etc.

¢ A man is shown operating an air v.alve,‘also another man with leather apron
Fig. 5 shows red hot tub removed from oven, and one operative sifting

to fuse and bake on enamel.

enamel powder over the tub.

and large boom about to place iron tub in oven.
Fig. 6 shows tub being replaced in oven so as

How Enameled Iron Tubs Are Made

By H. WINFIELD SECOR

NE of the commonest things that

we see and use every day is the

white enameled iron wash basin,

and also bath-tub. We lLuy the

iron tub or basin. get our plumber
to install it, and promptly forget all about
it, except when we want to use it. It is an
interesting story which has not been told
heretofore, describing the process of cast-
ing these large iron vessels and enameling
them in huge ovens, which resemble minia-
ture infernos.

In the accompanying illustration the suc-
cessive stages followed in making an iron
bath-tub are shown. The same operations
hold true for wash basins and other vessels
and containers of this type. There are some
smaller water containers of the enameled
type, which are made from pressed steel
and not from cast iron, but the latter, older
process still holds the field to a large extent.

Fig. 1 shows a sectional view through
the iron flask or frame in the foundry
which is filled with molder’s sand, which
has been prepared with a wooden or iron

pattern of the tub, so that a hollow space is

left in the sand into which the molten iron
when poured, will flow and form the
tub. Gas vent holes are made in the top of
the mold as well as one or more pouring
holes, into which the molten iron is poured
from a large ladle. These large ladles nec-
essary to hold sufficient molten iron, for
pouring such a large object as a bath-tub,
are handled by two men, a handle extend-
ing from cither side of the ladle for several
feet. In the foundries where these large

castings are made, the traveling cranes carry
large clay-lined buckets of molten iron down
along the foundry, and any small serving
ladles used by the men are filled from these.

After an hour or so when the castings
have sef, and the temperature has decreased
considerably, which slow cooling is adopted
to prevent too quick a temperature change
and possible cracks occurring in the cast-
ing, the molding flasks are knocked apart,
the sand cleaned out, and the castings put
on small trucks, and run to the cleaning
room.

Fig. 2 shows mechanics busy cleaning
the rough cast tul. Coarse rasp files are
used for some of the work, while most of
the rough projections, edges, etc., are fin-
ished off smooth with a small emery wheel
driven by a flexible shaft, from a motor or
line shaft. In this way the mechanic can
take hold of the flexible shaft and run the
rapidly revolving emery wheel over any part
of the tub he desires. The inside and outer
surface of the roll rim receives special at-
tention in finishing, as this must be very
smooth in order to give a perfect enameled
finish.

The iron tub is next thoroughly cleansed
of all dust and iron particles by treating it
to a pickling bath. This may be an acid or
a caustic soda solution; it thoroughly
cleanses the iron surface, and prepares it
for the enameling process.

The tub then goes to the enameling room.
See Fig. 4. Here we find a line of great
enameling ovens, which are heated either
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with gas and compressed air, or else with
fuel o1l fed under pressure, the insides of
the ovens being lined with tile or fire-brick,
with the Hame burners placed around the
outside, but protected by an outer wall to
conserve the heat. When the door of one
of these ovens is raised by a compressed
air cylinder and plunger arrangement, as
shown in the drawing, (the valve controlling
the air pipe line being placed quite a distance
from the doors, due to the terrific heat,)
the inside of the furnace when fully heated
looks like a duplicate of Dante’s inferno.
The leather-aproned men who place the tubs
as they come from the finishing room in the
furnaces to heat them up to red heat, which
takes about eight to ten minutes usually,
pick up the tub from the truck with a long
bar containing a U-shaped iron cradle at
one end, and a double handle on the other.
This bar is suspended from its center by
a chain or cable from the ceiling. This bar
is about twenty feet long and in this way
the tub can be placed in the oven or removed
without undue discomfort from the heat.
Electric pyrometers or temperature in-
dicators are fitted to the ovens in most mod-
ern baking rooms, so that the temperature
of the oven can be regulated to the proper
degree. When the tub is thought to have
been heated sufficiently, that 1S, to a red
heat, the door is opened by one of the men
who takes care of this part of the job, and
the haundler grasps his long tong bar and
places a U-shaped crutch under the tub rim,
and pushing down and walking backward,

(Continued on page 1098)



Measuring

C

of an Inch

1—A gauge flat within a millionth of an inch.
paring thicknesses of two gauges.

L THOUGH measurements correct to
within a distance of a millionth of
an inch are possible, very few indi-
viduals understand exactly how
such measurements are made. Sim-

plicity 1s the watchword. Such a thing does
not seem possible in such accurate measure-
ments, yet all the instruments required are
lwo so-called glass flafs whose surfaces are
perfect planes, and a hixed or known gauge.
The glass flats are not lenses; they do not
magnify, they merely present a perfectly
smooll true surface of a plane. The gauge
i1s of known dimensions, accurately ground.
If two pieces of flat glass are placed to-
gether, so that the film of air between the
plates is very thin, a series of colored inter-
ference fringes or bands will be seen if
viewed in the daylight.  This effect is
often visible when washing windows with

2—-Curved bands show that the near and far edges are lower than the middle of the gauge.
The gauge at the left is shorter by a half band, or five millionths of an inch.

§—~The arrangement of the cardboard templet for measuring the diameter of a ball bearing is here illustrated.
identical, as is evidenced by the parallel lines or light bands.

water containing kerosene. But interference
of light waves resulting between two plates
when viewed i monochromatic light, or
light of one color, gives a series of alter-
nate light and dark spaces rather than the
colors seen 1t daylight.

The average wave length ot a beam of
light 1s approximately two one-hundred-
thousandths of an inch, or twenty millionths
of an inch, but the light and dark spaces
noted, result from interference of light
waves. It is evident thereiore, that the
bands which are a noticeable distance apart,
are noi light waves themselves, but respec-
tively indicate places where interference and
reinforcement of the waves occur between
the two surfaces at one-hali wave length in-
tervals. Therefore, each dark band shows a
distance not of twentv millionths of an inch,
but ten millionths of an inch. and the num

3—Com-
4—Measuring the diameter of a plug.
6—The two balls here shown are

In the upper left hand corner the method of making measurements is demonstrated.

ber o1 bands which are seen, indicate the
steepness of the wedge of air occurring be-
tween the optical flat and the gauge. Ii
these bands are seen to be parallel, then we
are positive that the gauge is accurately
flat. For the purpose of measuring the
gauge which is not perfect, the optical flat is
placed upon the gauge, whereupon a series
of curved lines would be noticed. By re-
ferring to the diagram, the method of indi-
cating the amount of curvature of the sur-
face may readily be seen. Consequently, our
second measurement is easily found, that is
to say, a person can instantly tell that the
surface of a gauge is not flat, and by simply
projecting a line from one edge of the cur-
vature of a dark band to the opposite end,
and dividing the distance between the two
interference bands into tenths, we are able
(Continued on page 1128)
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1—The interference bands shown above, locate vertical steps of .00001 inch between the contacting surfaces.
2—Curved bands indicate curved surfaces.
Convex surface; side edges low by ten millionths of an inch. 4—Side edges rounded; five millionths of an inch.
6—Note the high spots in this example; error, sixty millionths of an inch depression.

condition, the optical flat resting on a gauge.

on each side of center.

Error of three millionths of an inch,

The side edges are low by five millionths of an inch.

They are shown here in an e);aggeratcd

s—Surface hollow in center, higher

7—Comparing two gauges; top and side view shown. The standard gauge is three and a half bands, or thirty-five millionths of an inch shorter than

the unknown gauge.
a half bands, or .00011 inch.

10—Measuring the size of a plug, the plug is .00012 inch larger than the gauge.

8—Measuring the size of a ball by means of a cardboard templet, and lower and upper flats.
Five and a half bands must be doubled, because of location of the point of contact.
11—Plug shown above is .000045 inch smaller than the gauge.

The ball is oversized by five and
9—Balls are not uniform in size.
12=

The tapering plug shows bands as indicated in the illustration, the bands inclining relative to the plug.
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Machine Makes 12,000,000

CCUPYING less than a cubic foot of
space and weighing less than a port-
able typewriter, an electrically driven
machine which codes, transmits and decodes

nearly 12,000,000 different, unrelated and
keyless codes has been invented and patented
by Edward H. Hebern, of California.
Hebern’s invention, which is now under
test by the code experts of five nations, in-

Ether Used

Ether, that light, volatile, inflammable
liquid so widely used as an anasthetic be-
cause of its power to produce insensibility
to pain, has been adapted to a new role of
usefulness. P. N. Peter, a chemist in the
Dairy Division of the United States Depart-
ment of Agriculture, recently discovered its
value as an agent in determining the expan-
sion when freezing ice-cream. It is the first
time ether has been applied in the process of
refrigeration of ice-cream.

The determination of the expansion in
freezing ice-cream is essential to the success-
ful manufacture of this popular delicacy.
T'he manufacturer terms this expansion an
“overrun,” which indicates an increase of
the mixture over the original quantity of
ingredients. The prevailing method of mak-
ing known the percentage of expansion is
to make comparisons in volume of a sample
of the original mixture and a specimen of
the “overrun.” In the manufacture of ice-
cream, air is whipped into the raw product,
the injection of this air being primarily re-
sponsible for the inflated yield,

The apparatus for making the expansion
determinations consists of a large Dewar
flask, wrapped with a heavy layer of felt.
Two concentric glass tubes extend through a
cork into the center of this flask, the space
between these two tubes heing occupied by
air which serves as a means of uniformly
lowering the temperature. A dilatometer
bulb and a thermocouple are contained in the
inner tube. Temperatures are measured hy
means of a five-junction thermocouple, while
dilation is determined in a capillary tube.

The use of ether in refrigeration methods
has been occasionally employed in plant ex-
periments in extremely arid regions of the

By H. D. HUNTER

cluding the United States, has been sub-
jected to fifteen months’ experiments by
agents of the American Secret Service, in
an effort to decipher messages sent by it.
So far, according to the in-
ventor, they have failed to
decode one word out of hun-
dreds on which they have
worked. The machine, whose
basic principle is that of the
telegraph-typewriter, can be used
for all secret messages, send-
ing and receiving either by wire
or radio.

This tiny machine, weighing less
than a portable typewriter, is cap-
able of transmitting codes and also
decoding messages. None of the
codes are keyed, so that it is quite
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