. ,_!*‘_.___"?.._.
o
*
AR .

/“ ! “ﬂ:'&/

July

& ¥

‘&;-f:'
FQR-ECAST‘ING

"% .  BY RALD

.

b 3

i

/SPECIAL RADIO N

i 8 AR E
v 4. See Page 2/71

Qo (- 7 DAL N
D Y vV 322 % W/,u 34,

] N . s
| k ™ H =% )
' i 77 7
R - 7 /
e N - -
\ -
. v >
N
NN
L
RN 4
-

[ n.-;ioo,g’&.oo’ktb"&ﬁb‘gbom
F R 1S T TR

3 SRR

‘L"\ -




-

T R T

E——

-

~ = -

John Tutterway, W. Va.
“I learned more about pho-
tography from your first
twenty lessons than from the
5 years I tried to train my-
self ”f rom photographic

A. G. Hughes, Kentucky. E. D. Blacet, Ohio. C. M. Cole, Washington.

“I went out two days last
week on home portrait work
and made $97.00. I very
often sell an enlargement for
$10.00.” books.

“On Christmas I made a

1 ! “I have been able to buy my
family portrait and handled

house and lot from the sale
the job so professionally that of pictures alone. I sold the
I was paid more than the pictures of a recent flood for
price of your entire course.” $100.00.”

THESE MEN MAKE BIG
MONEY TAKING PICTURES

Like hundreds of others, you can train
- at home and establish a business of your
own which will make you independent.

REMENDOQUS, big paying opportunities are open for

every man who knows Modern Photography. Magazine
and newspaper publishers buy thousands of photographs a year.
Thousands of manufacturers use pictures in taking orders for
their products. Every home wants portraits. Photography is
a business running into millions of dollars annually. Yet there
is an actual scarcity of trained men.

Easy to Earn $3,000 to $10,000 a Year

I want to show you letters from hundreds of men who are
becoming independent through this fascinating profession. Do
you know that right now there are over 35,000

QUALIFY |

Train With a Leading Photographer

As Director of the International Studios, Inc., I know
just the kind of training you need to be successful in this
line of business. I show you how to do the actual work
yourself. Anyone can learn to take good pictures. Then
it is only a step to modern professional work. If you want
touget big prices, you must know how to take pictures that
sell.

I Guarantee to Satisfy You
[ am absolutely positive that I can train you

splendid locations waiting for ambitious men to

for jobs like these—

to make big money. Therefore I guarantee under

start their own business? Hundreds of big paying | giudio Director bond to return every cent of your tuition if you are
positions are also open. During spare time alone | Nev;;}?:trz)egrm her not thoroughly satished with my training.
while taking this course you can make $75.00 a | Aerial Photographer
. . . 1 ’ \* .
week. Others are doing it. It makes no difference O hotaruptier Professional View Camera:
whether you live in the country, small town or city. %tuctilo,tManager FREE N
ortrar
i Photographer . OW q .
No Experlence Necessary Motion Picture I give every student a splendid big size Profes-
M ; ful stud 1 tell Architoctnral sional View Camera, absolutely free. With it vou
any of my most successtul students will tell you Photographer do modern professional work right from the start
that it makes no difference if you never took a | Expert Retoucher o . 5 e
. . . . Landscape —-also charge modern prices.
picture in your life before. My simple, easy, prac- Photographer
tical training will enable you to have a successful

business in a few months. You need only a common school
education to succeed.

O Emen g GRS oy e D (S P [ e [

SEND

Mail Coupon for Unusual Offer

For a short time I am making a most unusual proposition
to ambitious men who like to take pictures. This offer will

2 I, Oy Ly N be withdrawn without notice. So mail coupon today. I
e, o, by, t[z % €y, ~ will also send you full information on how to make big money
o o, 2, & ‘XQJ '77»,O \ THIS in modern photography including a complete description of
By, e e, K720 I N the free camera.
€, 1. - o'?e N ]’3) 4{,-% {6‘7, \\ NOW

G e e R Er G N .
M, T TR O(fz? " 2N H. R. VANT, Director,
S, 4 ey O
N jonal Studios,

RO "y B ) nternational Studios, Inc.

“ag, a"é), ) il Dept. 745-B
. 2%y | 3601 Michigan Avenue, Chicago, U. S A.
— _.JIJ'_ - & . _)_. ! prme f _-"fd




The switchboard in the
Capitol Building,
Washington, D. C.

Your one chance to‘earn the biggest money of your lifetime is be-
fore you. No matter what you are doing now—No matter what you
earn—Here is your opportunity to earn from two to ten times more.

Be a Certified Electrical Expert

Stop right where you are. The big pay
field of Electricity needs you. The world’s
fastest growing industry is crying for men—
trained men. It must have more Electrical
Experts—men capable of earning from $70 to
$200 a week. It needs thousands of such-men
right now and each year the demand is great-
er and greater.

Cash In On the Big Demand

You can quickly become an Electrical Ex-
pert. 1 have made it easy for you to earn
$3500 to $10,000 a year. You learn without
losing an hour’s time from your present work.
Get into this big-pay game now and start
making some real money. Over one billion
dollars will be put into electrical expansion
every year for the next ten years and thou-
sands of men are needed in all branches to
carry out this work. They can’t come up
from the ranks fast enough or good enough.
They must come from other lines and be spe-
cially trained.

A Job You Like With Big Pay

If you are ambitious to earn more money—
If you want a job you can be proud of—If
you want to rise high in one of the world’s
greatest professions—let mie show you how
amazingly easy it is to do it. Let me show
you how quickly you can learn to earn $3500
to $10,000.

‘Look What Other Men Are Doing

J. W. Morgan of Delaware, Ohio, averages
$45.00 a day as an Electrical Expert. He
used to earn $5.50 a day as a carpenter’s
helper. W. E. Pence, formerly a $35 a week
man, made almost $10,000 last year doing
electrical work in a town where he didn’t
think he could make a dime before he start-
ed. Harold Hastings, a twenty-one year old
lad at Somers, Mass., thought a man had to

be a born genius to be anybody in electricity
but he cleans up $480 a month. Joe Cullari
of Trenton, N, J., increased his income over
300% in one year and frequently made more
than the cost of his training in one day’s time.

You Have the Same Opportunity

Not one of these men or the thousands of
other men I have helped into fine big jobs had
any advantage over you. They were just
ordinary every day sort of fellows who
wanted to earn more money. I showed them
where the big money is and how to earn it
and they are getting it. What I have done
for these men I can do, and will do for you,
because the jobs are already waiting for you
—all you need is training.

What’s Your Future?

At the rate you are going now where will
you be in five years or ten years? The
chances are you won’t be a dollar better- off
than you are now. But with a training in
electricity you can have everything a ‘“he”
man would want. Age, lack of education,
or experience makes no difference. You don’t
have to be a wizard—a know-it-all. If you
have average intelligence and can read and
write, that’s all there is to it. In a few short
months, with my training, you can be an elec-
trical expert, capable of earning $12 to $30 a
day anywhere you want to go.

‘“ Your Course Is Wonderful”’

Some of my former students say my train-
ing is “wonderful” They praise it to the
skies. There is nothing wonderful about it
though. It's just a matter of knowing what
men need from twenty years of engineering
experience and then giving it to them. I have
employed thousands of electrical men myself
in days gone by and I know what men need.
My course is the outgrowth of this wide ex-
perience—boiled down and simplified so it is

[m——=—————

easy to learn. That's why “Cooke” trained
men succeed where others fail. That’s why
“Cooke” trained men are snapped up for fine
big jobs as fast as I can turn them out.

« Vital Facts’—Big Book Free

Send for my big illustrated book—it’s free. Over
100 interesting pictures and the “Vital Facts” of
the Electrical Industry. With it 1 will send you
full particufars of the nost successful home study
course ever produced, a sample lesson, iny guarantee
bond, complete description of the big outfit of tools,
electrical apparatus, motor, etc., that I give to my
students absolutely free and a credit check for
$45.50. (The check is for a limited time only.)

Mail Coupon NOW

Send for this material right now. You won’t be
obligated in any way. You will find. my beok so
interesting it will more than repay you for the
trouble of mailing the coupon. With everything be-
iore you then, you can determine whether you want
to continue in a humdrum, small pay job or be a
full fledged electrical expert earning $3500 to $10,-
000 a year in a field where there is a job already
waiting for you. Don’t turn this page until you
have clipped and mailed the coupon. This very
second may be the turning point of your life. Do
it now while the impulse to better yourself is upon
you.

L.L.COO
Chief l(‘::nginele(rE The cooke
Chicago Engineering Works M FET117: By E14]

Dept. 2-A 3 £
2150 Lawrence Ave, Chicago, 1. RN
Pay Man

=g

L. L. COOKE, Chief Engineer

Chicage Engineering Works, Dept. 2-A

2150 Lawrence Ave., Chicage, Ill.

Dear Sir:—S8end at once the ''Vital Facts’’ Sample
Lessons, your Big Book and full particulars of
your Free Qutfit and Home Study Course. I want
your whole ‘“Free Proof’’ packet all fully prepald
without obligation on my part.

Name .

Address

OccuUDULiON: rreyrm. wa b uigae s il o« WEDESI L 5

———-—-———————-—4
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The United States Needs Chemists

What did America get ont of the War? You often hear that question asked, yet few people realize just what ma-
terial advantage the United States did gain. She gained industrial supremacy. Hundreds of manufactures formerly al-
most unknown here, have come to this country to stay. With hardly an exception they belong to the so-called Chem-
ical Industries, for which the services of trained chemists are essential. The dyestuff industry alone gives employment
to thousands of chemists, for whom there was little demand prior to 1914, Outside of the laboratory there are innumer-
able executive positions which can be filled only by men who understand chemistry.

The salaries of chemists are good, and the work is fascinating. Opportunities are plentiful for independent work
in agriculture, medicine, food purification, water supply. the development of patents, and countless other fields.
Now is the time to get into this fruitful profession while it is yet uncrowded.

Learn Chemistry at Home Dr. T. 0°Conor Sloane

.
Dr. T. O'Conor Sloane, the eminent scientist, will teach you Chemistry in your own home. w“l TeaCh you

You do not need to give up your present employment; the lessons may be studied in your spare
time. Dr. Sloane has written the course in a simple yet comprehensive way. His many years
of teaching and practical experience are placed at your disposal The lessons and experimental
work are so entertaining that it becomes a pleasure to study. No previous schooling is required.
The course gives you as thorough training in general chemistry as you would have obtained in
coliege. It is indorsed by leading scientists and educators, and is considered the most unique
course of its kind ever presented.

Easy Monthly Payments

You can pay in small monthly amounts as you go along. The price of our course is very
reasonable, and includes everything necessary for its completion. There are no textbooks to buy

extra, and the chemicals and apparatus used for experiments are supplied without additional charge
to the student. Our plan places an education.in chemistry within the reach of everyone.

EXPERIMENTAL
EQUIPMENT 4

o
Given to Every T. O’CONOR SLOANE
Student Without B, &, 74D, LL. D.
Y Noted instructor, lecturer and author.
aadltlonal Charge Fornéerly Treastllxrer of the An11eriCan them-
ical Society, and a practical chemist of vast
The experimental outfit illus-  experience, with many valuable achieve-
. 2 2 ments to his credit. Dr. Sloane has taught
h(ated here is furm;hed to every and practiced Chemistry for a great many
student. It comprises 42 pieces years. He is now Educational Director of
of apparatus and 18 chemicals, t};e Chemilcal Institute hof New Y?rk. All
3 3 - of our students receive his personal instruc-
all 5 ens_:lqsed in a_hinged box tion and supervision of their training.
which is itself a useful laboratory

o Special 30-Day Offer
The Value of Chemistry ora st periad e are makiog o spe

to take advantage of. Write for our free

Did you know that aluminum formerly cost over $100 a pound? In 1886 an American chem book, using the coupon below or simply a
ist, C. M. Hall, discovered a cheap method for extracting it from its ores, which brought the price postal card. This will not obligate you in
down to 25 cents a pound! the least. Do not wait until tomorrow.

Did you know that carborundum, the universal abrasive was unknown until E. A, Acheson, Send the coupon now while you think of it
another American chemist, discovered it in 18917 and let us tell you our story.

Did you know that silicon, an important ingredient of special steels, fell from $100 an ounce
to 10 cents a pound, due to a cheap method of production evolved by American chemists?

Did you know that the dye, indigo, dropped from $4.00 a pound to 15 cents a pound when the
chemists learned how to prepare it in the laboratory? CHEMICAL INSTITUTE OF NEW YORK

Did you know that between 1914 and 1917 the American dye exports jumped from 2 million
to 57 million pounds?

Did you know that vanillin, the flavoring principle of vanilla, was reduced in price from $800 66-D-~West Broadway, New York City
a pound to $10 a pound when chemists perfected a method for its synthesis?

Did you know that John Hyatt, an American chemist, invented the useful commodity, celluloid?

Did you know that Thorium Nitrate, used in gas-mantles, sold for $200 a pound in 18957 In
1916 it was priced at $2.60 a pound. due to improved chemical methods of refinement.

These are only a few of countless instances where Chemistry has revolutionized industry.
The same chance awaits you if you will master the science.

Home Extension Division 7

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

V Chemical [nstitute of New York, (nc. oomees et
Home Extension Division 7 66-D-WEST BROADWAY, NEW YORK CITY CITY o oo )

STATE ........ccoin,
I 8 &L, 7-23
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New York Electrical School
29 W. 17th St.,, New York, N. Y.

Please send FREE and without obligation to
me your 64-page book.
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Master Electricity By
Actual Practice

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

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

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 8,000 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
ctc.

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

New York
Electrical School .

29 West 17th Street, New York
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Fortunes

HE Tublic is well aware of the fact that during the
past few years, fortunes have been amassed in

radio—as well as lost. 1f you know the radio art

or the industry thoroughly, it is comparatively
simple to make a great deal of money in various ways n
radio. But unless you are an expert or near-expert in such
matters, it is equally easy to drop @ fortune almost over
night.

We hardly know a business which is as tricky—to
the uninitiated—and as unreliable as radio. We also be-
lieve that there is no other business that radio can be com-
pared with. There is a good deal of talk going on about
the radio business becoming stabilized or standardized, but
this talk is mostly by people who have not been long enough
in radio to really know. The man who has been connected
with the radio art for a dozen years and knows exactly
what the drift has been at different times in the past, knows
how to guard against pitfalls, obvious to him.

The radio business will never become standardized, be-
cause there always will be experimenters, and experiment-
ing means progress. Whether these experimenters are
dabbling with present day radio outfits built to receive
hroadcasted concerts, or whether they are experimenting
in radio television, makes little difference for those inter-
ested in the radio art. We can today send pictures by
radio and are prospecting and discovering ores by radio.
We are now experimenting in the transmission of power
by radio. We foretell the weather days ahead by the in-
strumentality of radio. We start and stop machinery at
a distance by radio and there are and will be many other
uses of radio that are not even dreamt of by the layman.

Radio may become standardized, but it will be a good
many hundred years before this happens. In the mean-
while, the styles in radio change very rapidly. The outfit
that is the latest word today, is obsolete three or six months
hence. The radio public has an insatiable hunger for the
latest wrinkle, and the man who puts out a new piece of
apparatus that meets with the general approval of the
public, often hecomes rich over night. And if he knows
the ropes, he will keep his money; if not, he is just as
liable to lose it all as soon as the public turns away from
his device and chases after a new radio bubble. Tt is
easy enough to get up something worth while that will sell
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ii you know the demand. But immediately the demand
ceases vou must be prepared to drop the article which is
hecoming every day less popular and put your efforts into
vetting up something new instead.

This is the secret of the radio business. The successful
radio manufacturer knows that the minute the demand for
a certain article ceases, he will do well to stop its manu-
facture as quickly as possible, and take his loss in dies,
rools and raw materials. As a rule no power can save such
an article. To give it a new dress and start a great adver-
tising campaign, would be of no use whatsoever. Many a
radio manufacturer has found this out after it was too late,
and after he has sunk a fortune trying to force an unpopu-
lar article upon an unwilling radio public.

There are a number of articles in great demand at the
present time and particularly those that can be made at a
low cost and sold at a fair price. They stand the best
chance of being sold in huge quantities. For instance, at
the present time, with one or two exceptions, there is not
upon the market a reliable grid leak that meets the demand.
A 50c or 75c article that is really good will find a tre-
mendous sale.

There is also a big demand for a low priced spider-web
coil that does the work as efficiently as the present expen-
sive honev-comb coil.

There is a huge market for a low priced variable con-
denser that takes up a great deal less space than the pres-
ent style 23 and 43 plate variable condensers.

The public in general is searching and combing the
market for a single control radio receiving outfit. The
public is afraid of present day outfits with their many
fearful knobs and dials, which it will not take to its bosom.
Tt is possible to build a single control outfit at a fair price.

Then, of course, there is always the pocket radio outfit
that really works. We do not refer to a crystal set, which
has only a very limited range, but rather to a vacuum tube
pocket outfit. The tendency of our tube manufacturers 1s
to make the tubes smaller and smaller. As a matter of
fact, small tubes can be advantageously used to-day to
make the tube pocket outfit possible. Such outfits will meet
with demands of those who want to use it on automobiles,
motorboats, and those places where space is at a premium.

H. GERNSBACK,

213



© KEYSTONE

In Photograph 1, Taken From Baron Von Schrenck Notzing’s Work, “The Phenomenon of Materialization,” a Vegetable Fiber-Like Structure Emanating

From the Mouth Through the Veil Covering the Head of Stanislava P. Is Shown.
Structure To the Phenomenon Is Shown In Photograph 3.

Another Photograph Taken By Schrenck Notzing Giving a Different
A Photograph Taken of Ectoplasm Which Was Felt By Schrenck Notzing Was Followed

Immediately With Another Photograph. It Shows the Ectoplasm In the Act of Dissolving—Going Back Again Into the Mouth. This One Was Taken With
Eva C. Acting As the Medium. In Photographs 2 and 4 We See a Baffling Phenomenon of a Spirit Which Houdini Is Now Investigating. This Was Taken
At First Spiritual Church of Los Angeles, California, In the Exact Position Where a Deceased Member Said It Would Appear. Authenticity of Photos of

Ect

oplasm

This Type Are Challenged In the Article Below

oes Exist?

By DR, LEON LANSBERG

N July 6f last year, it will be recalled,

word came from Paris that a commit-

tee of expert scientists had carefully in-

vestigated the phenomenon of so-called

“ectoplasm,” upon which Sir Arthur
Conan Doyle has laid so great stress in his
spiritualistic lectures and writings, and on
scrupulously weighing the affirmative evi-
dence in the case had found it wanting in
the essential elements of conviction. Now
a further and more elaborate discussion of
the subject of spirit existence and mani-
festation appears in the work just published
by M. Paul Heuzé, under the title “Do the
Dead Live?” Of the two volumes of this
important work the first deals with the re-
sults of the investigation into the present
state of psychic science, which was made
by “L’Opinion” under the direction of M.
Paul Heuzé, while the second has to do
with the investigation made in the Sorbonne
into the alleged mediumistic phenomenon of
“ectoplasm.”

The latter inquest seems to have resulted
unfavorably to the claims of “ectoplasm.”
Concerning this M. Heuzé reports, first,
that the “ectoplasm” appears fully only when
the medium is subjected to no control what-
ever. When the medium is controlled, the
phenomenon diminishes in proportion to the
extent of the control, and when control of
the medium is complete, no “ectoplasm” ap-
pears.

M. Heuzé’s conclusions are, of course, far

from being unanimously -accepted. The
cctoplasm, despite its experimental failure,
retains partisans who continue to believe in
it. But as a result of this failure, the spiri-
tualistic theory seems to have received a
serious blow.

THE NATURE OF SO-CALLED “ECTO-
PLASM”

In certain conditions of much subdued
light, of meditation, and of sympathy mani-
fested by a small number of chosen spec-
tators; some ‘“‘mediums” in an apparently
more or less catalyptic state have (if we are
to believe the account of the experiments
of Professor Schrenck-Notzing, Charles
Richet, and Mme. Bisson) the singular power
of protruding out of their bodies organisms
which they can project to a distance. It is
claimed to be a mysterious and yet ponder-
able substance, for the subject seemingly
loses weight when giving it out. This suh-
stance, described as being luminous, and ac-
companied by a strong odor of ozone, is
comparable to phosphorescent mist, to a
spider’s web, or wetted strips of fine muslin.
In its Tuminous trail whitish specks seem
to condense on the hlack dress of the
medium.  Drawn out or knotted filaments
or rays, almost membraneous bands are also
seen. This substance, which enlarges and
changes in moving away from the place of
origin (most often the mouth) sometimes
covers the shoulders and the trunk like a
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pelerine ( a cape) of infinite pliability. It
i1s seen or more exactly—owing to the al-
most complete obscurity—guessed to be glid-
ing and advancing in one or another direc-
tion.

To a somewhat impressionable spectator
it s surely difficult to remain indifferent.
amidst this phosphorescence in the dark, the
ozone odor, the grazings, the unexpected
touchings, the groanings of the medium as
if in pains of childbirth; and the appeal of
her devotees, who on their knees and with
outstretched arms, cry “Come! Come!” o1
“Give! Give!” All this composes an air
of half-anxious expectation, where every
one’s emotion is being multiplied by that of
his neighbors.

“ECTOPLASM” DISAPPEARS WHEN LIGHT
IS TURNED ON.

Note that all intervention, for example,
the sudden lighting of a lamp. taking hold
of the emitted substance, or of flashing a
magnesium light, provokes from the medium
such heart-rending cries that the most reso-
lute flinch out of fear to increase so painful
a state. Besides, no sooner is the medium
frightened than the ectoplasm returns to its
source, swallowed up by the subject.

The photographs. hefore mentioned, which
show that the spectators are not of the types
which could be subjected to hallucinations.
To the believers in esoterism this is a proof
of authenticity. There are others, notably

- L
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castings or more ecxactly “hollows” of
fingers, of hands, sometimes of feet, which
Dr. Geley and numerous metapsychic adepts
consider unquestionable demoustrations. An
extremely concise and convincing criticism
of these things may be read in M. Heuzé’s
*“Do the Dead Live?”’ Tt leaves no grougd
for the belief in “ectoplasm.”

At the Sorbonne on June 23, 1922, the
medium Eva, accompanied by Mme. Bisson,
consented to submit to the contro! of the
investigators. The report which they pub-
lished and which is based on the whole
series of experiments results in this con-
clusion :

TESTS ON MEDIUM “EVA” NEGATIVE

“As regards the existence of ectoplasm,
said to he inexplicable by means of actual
physiological data, our experiments have
led to results that can be only considered
as negative.” To this Mme. Bisson whose
good faith could not for a moment be con-
tested, answered that she “was grieved at
having brought the medium at a time when
her powers were weak; and she deplored
that these experiments were not prolonged
enough to he fruitful.”

It is well established that the phenomena
of this kind vanish whenever they are sub-
mitted to a control of some precision. When
impartial men, solely interested in eliminat-
ing fraud, try to apply the methods of sci-
entific research, they run counter to the
conditions imposed by the medium or the
persons habitually about her. Thus Messrs.
lapigne. Georges Dumas, and Pieronand
l.angier had to pledge themselves never to
touch the ectoplasm and not to iuterfere
with the medium at a moment when it might
have heen interesting to surprise her. In
fact, Eva’'s ectoplasmic manifestations at the
Sorbonne were always extremely slight, ex-
tremely fugacious, and more often mani-
festly wanting.

TO SEE “SPOOKS” YOU MUST BE A

“BELIEVER”

One day when they despaired of obtain-
ing better results, Mme. Bisson asked if it
would not be possible to make the obscurity
complete in the small black cabinet where
the medium was, and where Dr. Langier
had undertaken to watch the medium closely
with the glimmer of a small and weakly
lighted red lamp. She also asked, if the
séance could be started with only a single
observer present, who would be free to call
the others later when the phenomenon be-
gan.

And so it is always. FEven as the phe-

affirm that these mysteries are really of their
province and ask to be made investigators,
where the knowledge they have of this art
could be of great aid. Newver so far has a
medinm consented to be watched by the.

On the other hand, it can be said that
there is scarcely a medium that has not been
caught in the act of trickery. It seems well
proved that Daniel Hume, Eusapia Palladino,
Katy King and Anna Roth were surprised
in acts of jugglery. Flammarion himself,
who is not suspicious, m his “Forces
naturelles imconnues’ confesses, that this was
so. To which it is usually replied, in the
camp of esoterism, that a subject could not
always be in possession of her mediumistic
powers, and that; in fact, if she feels, her-
self out of “form,” she might well have re-
course to some trick, 4f it were only in
order not to disappoint the good public that
had come to see her.

ONE “MEDIUM” EXPOSES HIS METHODS

The fact seems to be that the credulity of
@ great number of human heings is literally

v i " nimn n Hsusiaeng

$10,000.00
Challenge

For authentic proof of the produc-
tion of ectoplasm or spirit mani-
festations. Do not fail to read this
remarkable challenge to all spiri-
tualists, mediums and ‘“ouija spe-
cialists” in the August number of
Science and Invention. Remember!
$10,000.00 challenge. Open to every-
body.
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without limit. During the action brought
against the photographer Buguet, the clever
man disclosed before the court all his tricks,
exhibited the cloth and cardboard from
which he cut out his phantoms, the boxes
from which he drew them out. Now most
of his dupes, at the hearing, would never
admit that they had let themselves be de-
ceived. In vain did the magistrate show
them the paper silhouettes in which they had
thought they recognized the features of some
dear deceased, and all the apparatus of
childish simplicity used by the trickster;
these people, however, remained perfectly

and Charles Richet are on all lips. \While it
is certain that these great minds are to be
counted among the finest intelligences of
their time, and that they were of the most
indubitable probity, it is possible to under-
stand by what psychological mechanism they
could have been led to become the zealous
believers of a faith which is erroneous.

SIR WILLIAM CROOKES FOOLED BY

“MEDIUMS”

Sir William Crookes is assuredly one of
the most admirable geniuses in the physico-
chemical sciences. The number and quality
of his scientific discoveries puts hit in the
first rank. He was, however, mistaken and
grossly so. More exactly, he was deceived :
first by the medium Douglas Hume, who
at the point of death, declared to Dr. Philip
Davis, “As to myself, I have never en-
countered ghosts in my life. I have made
use of them to give to my experiments an
appearance of mystery . . . . No,a medium
cannot helieve in ghosts. He is the very
one who most of all camnot believe in them.”
What an admission!

Crookes was also deceived by Florence
Cook, more famous under the name of her
partner, Katie King. Their experiments,
so curious and picturesque, lose their scien-
tific exactness when it is learned that
Crooks was in a vagne manner in love with
her, and that he addressed to her, in prose
and poetry, the most touching pages of his
works. For him, as for many others love
was lamentably blind. Scientific observa-
tion demands more cold impartiality. 1t is
now several years since Florence Cook lived
in a house in Paris where she promised to
give beautiful manifestations. Pozzi %ho
was there, however, exacted of her experi-
mental conditions calculated to prevent all
possible fraud. The result was that there
was no phenomenon whatever.

But what of Charles Richet?

Tn the first place, one may be endowed with
the greatest creative genius, with that
imagination which is properly the power of
combining and inventing, without possessing
in the same degree that other natural in-
tellectual aptitude called judgment, the
faculty which permits “the discrimination
of ideas and of their value”” These are
incomplete geniuses. One may be the great
man of some immortal discovery and not
have that ability of weighing truth.

But above ali, it should be known, certain
men are credulous from excess of kindness.
Fven when of superior intelligence, a com-
plasant soul feels reluctant to helieve in

nomena of levitation and of transfer, the convinced of the reality of the phantoms. wicked imposture. He hates to suspect
ectoplasm only mani- evil. His fine loyalty
fests itself in the  wwwmmn . e — . 0 answers for the loy-
dark, under cover of alty of his partner,
a certz}in noise, the THE TRUTH ABOUT ECTOPLASM for he would bluiq\h
hum of the conver- : r to suppose that trick-
sations through Il‘gptii:leiogaztntxlc; ﬁ;;:eggu:ag:tgsf;rflrequently asked by our readers to give o ery could have been

which the medium is
supposed to seek the
contact with the
forces that do not
entirelv depend on
her will. It is also
ahsolutely necessary
that the audience be
solely composed of
believers, beforehand
convinced, or at least
of persons easily rec-
ognized as such. The
mere presence of a
skeptic is an impedi-
ment. If you want
to see the phenome-
non you must be a believer.

Must we then couclude that there is
here no question of spontaneously and
honestly produced manifestations, but of
false semblances, of falsehoods or tricks;
that it is of simply very clever prestidigita-
tion ?

“Incontestably,” reply the professional
jugglers. Almost all the skilful though
honorable men whose business it is to divert
their audiences wit% slight-of-hand tricks,

phenomena.

of the departed.

------ SR

We have continually refused to publish articles ¢
all over the world, with photographs and otherwise,
these articles were invariably mixed up, in one way or anot

There are many manifestations that can be brought about by perfectly natural
means, that are difficult to explain today. The thing we object to strongly, however,
is that nearly all such mysterious manifestations,
coupled with spiritism, for reasons not clearly understoo

s

As Dr. Lansberg explains in this article, Ectoplasm has redlly never been seen,
although questionable photographs have been taken of it.

not believe in its existence much less that Ectoplasm is a mani

Our readers will welcome this sane article from Dr. Lansberg’s pen.

L] i i

On this subject there obtains an altogether
false idea that must be dissipated. It is
habitually thought that credulity is only a
characteristic of the poor mind; so that the
adepts of esoterism should be ranged in two
camps, that of the mentally weak and that
of the dishonest. Now, we see men of
science, of the highest intellectual and moral
value, who firmly believe in the constitution
of a metaphysical science. The names of
Sir William J. Crookes, Sir Oliver Lodge
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oming to us from correspondents
for the reason that nearly all of
her, with spiritism.

without exception, seem
d, even by believers in the

The editors themselves do
festation of the spirits

practiced. Let the
kindly disposed ob-
server POSsess a very
slight emotional na-
ture, if in the pro-
pitious darkness, he
begins to vibrate
among the sobs, the
groanings of the me-
dium and the en-
treaties of the zeal-
ous spectators, if he
mingles his implora-
tions with the others,
then there is suspen-
sion of his critical
sense. He is in that
state of confusion, where all possibility of
control is abolished; and it is the observer
who is heing operated upon by fascination
rather than the medium.

It is now necessary to explain what is ex-
actly the role of the mediums, and to try
to understand their strange powers.

Simulators—is easily said. And why?
a2 k Many among them seem to work
for nothing, for pleasure, and seem only sec-
ondarily to care about the pecuniary question.

to bec

—EDITOR.
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"N our last issue we showed a series of
spirit photographs which were taken
under test conditions and promised at
that time to reveal the methods employed
in the taking of these photographs.

There are a great many other systems used
which are not spoken of in this article for
the reason that some of them are used by
professional magicians. These magicians do
not try to defraud the public with pseudo
spirit photographs, but give imitation se-
ances primarily because of the mystery in-
volved in the productions.

We have made it a rule not to divulge
magica! secrets which are being employed
on the stage at the present day. Those
magical exposés which are published in this
magazine are original tricks not found i
the repertoire of any magicians with the
exception of those writing the articles. Qur
prime interest lies in the fact that we as-
sist magicians by giving them new fields
upon which to work rather than discourage
them by exposing tricks with which they are
making a living and entertaining the public.

At the time the three center spirit photo-
graphs were taken, which were reproduced in
our last issue, Mr. Dunninger came to our
office carrying a regular five by seven camera
and plate holders in a carrying case. This
he placed upon the table and opening it,
announced that he was ready to take the
spirit photographs. As stated in our last
issue we preferred to use our own camera
and our own plate holders, which we did.
Placing two plateholders on the table we
secured our camera to the stand. We later
understood why it was that Mr. Dunninger
glanced around for something in the camera
case. The photographs were taken, we
assumed, with our own plates in our own
plate holders and developed by ourselves.
At no time did Mr. Dunninger come mto
the dark room, nevertheless, spirits appeared
on the plate and this is what happened.

HOW PHOTOGRAPHIC PLATES WERE
EXCHANGED

The bottom of Mr. Dunninger’s carrying
case (method 1) had a secret compartment
in which were two plate holders containing
prepared five by seven plates, already ex-
posed. The plate holders of this size are so
nearly identical that an ordinary substitution
would never be noticed. Qur plate holders
were lying on the table. Mr. Dunninger
raised his carrying case and in doing so left
two plate holders behind. He covered up
our plate holders which promptly fell into
the recess of the bottom of the carrving case
and were there locked in position. He had
no difficulty in removing these plates and
carrying them home with him. As a result
of the double exposure our plates, when
developed, displayed “ghosts.”

HOW MME. EVA PRODUCED “ECTOPLASM”

The famous Mme. Eva, a well known
medium, ‘employed  different  methods.
Stretched across her bosom was a thin gauze
dipped in luminous paint. Luminous paint
usvally employed by mediums is of the in-
ferior type, which must he exposed to a
brilliant light before it will be luminous in
the dark. Mime. Eva was caught in the act
and with her, her ectoplasmic myth fell.
(See 2.) This is not the case with other
mediums in whom the interested public place
great stock. The production of ectoplasm
and its consequent effects which would not
deceive a child, easily fool very famous sci-
entific investigators.

Do not believe, dear reader, that we are
tryving to throw mud, so to speak, on any
scientific investigator of spiritism, or that
we are not anxious to obtain positive spiri-

tual manifestations. We are even to the
extent of willingly paying $1.000 as per our
offer in the last issue of this magazine, to
anvone who will produce a spiritual mani-
festation which we cannot duplicate wit/i-
out the aid of spirits. We do not mean to
imply that some of our leading scientific
investigators are willingly defrauding the
public. Some of them are too much in ear-
nest, others are too well known to do any-
thing like this, but we are of the opinion that
a great many of them are laboring under the
impression that actual spirit manifestations
have come to them, when they were merely

an LTI

1 $10,000.00
~ Challenge

For authentic proof of the produc-
tion of ectoplasm or spirit mani-
festations. Do not fail to read this
remarkable challenge to all spiri-
tualists, mediums and “ouija spe-
cialists” in the August number of
Science and Invention. Remember,
= a $10,000.00 challenge. Open to
cverybody.
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duped into believing that such manifestations
could take place by conscienceless prestidiga-
teurs who style themselves mediums because
of the credit they received rather than the
monetary value of such an appellation.

In the third method disclosed on the ac-
companying page the medium merely re-
quests that she be allowed to examine the
camera to be used in the taking of the photo-
graphs. In her hand she conceals a small
film or a small amount of albumen, trans-
parent paste or even a small glass button
with a quantity of gelatin poured on its sur-
face. This is placed either between the
Jenses or smeared across the front lense ot
the camera. When photographs are taken
with the camera so prepared which prepara-
tion requires but a fraction of a second the
difference of refraction produced by the
smear of gelatin will give an indication of
ectoplasm.

“GHOSTS” ON FILM SECRETLY INSERTED
IN PLATE HOLDER

One of our leading investigators has the
audacity to state that the medium did not
use her own camera or plates but that she
took the photographs herself and she spent
ten minutes taking two pictures aud, of
course, réversing the plate holder. How
simple it is for her to slide a printed cellu-
loid positive fin into the camera as she
removed the opaque slide, and then photo-
graph the picture through the celluloid film
and remove it again when the photograph
had been taken (method 4). Did the sci-
entific investigator ever think of that? Have
actual test conditions prevailed in all of these
tests?

Another system which has been used is
one in which the wall is painted with
fluorescent liquids. Such liquid becomes ac-
tive onlv under the influence of ultra-violet
light. When color-screened. Coorper Hewitt

217

How Spirit Photographs Taken

By JOSEPH Iil. KRAUS

quartz tubes throw their invisible rays of
light on the painting it photographs although
the spectator present at the time the photo-
graph is taken would not be aware of the
fact that the room was being illuminated
with invisible light (method 5).

X-RAYS AND LEAD PAINT FIGURES PRO-
DUCE “SPIRIT PHOTOS”

The following method of taking these
photographs of spiritualistic phenomena was
so clever, that even if employed at the pres-
ent time and following this exposé, the sys-
tem employed could hardly be detected.
The medium enters the room with the pho-
tographer who likewise brings his own sub-
ject with -him. She requests that he place
his camera and plate holders on the table
which is bare. The room is devoid of any
furniture with the exception of the table and
two chairs. There are no draperies, no
hangings of any kind whatever. The
medium leaves the room and the plate
holders which may be of an odd size for a
peculiar size of camera are never changed.
The camera is not touched. The only request
the medium makes is that the carrying case
be likewise removed from the room as the
spirits object to interfering objects. The
photographer takes pictures of his assistant,
wlio may either face the walls or turn her
hack toward him. She may assume any posi-
tion whatever. The camera is then packed
up. as are the plates, and removed by the
photographer. Bear in mind now that at no
time has the medium been in the room nor
has she come in actual contact with the
plates, camera or subjects. Nevertheless,
when the plates are developed the most
wonderful spirit pictures are in evidence.
How was it done?

In Fig. 6 we show the method. The bot-
tom of the table has been painted with pic-
tures. lead paint being emploved for that
purpose.. Immediately under this, one may
find upon close inspection X-ray tubes, the
wires supplving current for the tubes pass-
ing down through the legs of the table to
a concealed switch. When the plate holders
are now placed upon the table the current
to the tubes is turned on, causing an impres-
sion of the lead images to he inscribed on the
plates.  This latter method would ordinarily
he undetectable.

ONE OF FATHER DE HEREDIA’S
METHODS

This was the method used by Reverend
C. M. de Heredia, S. J. Entering the dark
room with us he instructed us to sign ou-
names across the corner of the plate, point
ing to the position where we were to sig |
our names. This procedure in some cases
was done before the photograph was taken
and in other cases was done after the sub-
ject had been photographed, the former
method being preferable. He explained that
this was merely to prove that the plates are
not being exchanged and that we are using
our original plate. When these photographs
were developed the results as given in the
last issue (the remaining photographs on
that page excluding, of course, the center
three) were profuse with spirits. The pro-
cess was so simple and yet so nearly unde-
tectable that it would require ordinary
explanation. Father de Heredia had con-
cealed within the palm of his left hand the
photographs of “spirits.” These were pic-
tures clipped from magazines or post cards
in some cases surrounded hy cotton pasted
to the edges. The entire surface was then
covered with Juminous paint of the calcium
sulphide type which on exposure to hght

(Continued on page 304)
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Scientific Fun

R. and Mrs. Pleasure Seeker were

taking their annual trip to Coney

Island, and of course they desired

to see what Luna Park looked

like, not having been there since
the last time we reported their visit. Luna
Park was dressed up in great style. The
swimming pool which was formerly housed
in completely, was now open, and a veritable
inland beach had been created, so that the
bathers could mix with the passers-by. Now
and then some of the spectators got too
close to the bathers and were rewarded by
a drenching—but that was all in the day’s
fun. In back of the pool was the new “Pit,”
an installation of Herbert N. Ridgway.

THE “PIT”

This they promptly visited. On entering
the doors they came right in line for a
group of tortures. They ascended a flight
of rickety stairs, which would not behave.
The stairway acted like a bucking broncho,
and tried its best to toss both Mr. and Mrs.
Pleasure Seeker down the flight, but they
held on like grim death, because if they
had let go, it would mean just what it seemed.
At the top of the stairway they passed
through a turnstile, and much to their amaze-
ment found that they could not turn back,
and that they were on a miniature stage.
the eyes of five hundred or six hundred peo-
ple riveted upon them. Naturally they had
to make the best of the situation, so with
firm step they walked forward on to a Hoor
in which two long cylindrical drums were
revolving in opposite directions, but toward
each other. Their journey across this sec-
tion was not as dignified as they would have
liked to have had it, because their legs
seemed to have a peculiar habit of trying to
form letter X's. From this they staggered
upon a floor over which an endless belt was
runming. They made but small progress.
In order to reach the end of the belt, they
decided to increase their pace, but as they
did so, the speed of the belt increased, and

soon they found themselves standing still
relatively with regard to the stage (apologies
to Einstein), even though they were run-
ning as fast as they could in trying to reach
the end of the section. Now, when they
least expected it, the direction of movement
of the belt was reversed and -amide roars
and screams, they picked themselves up from
the floor as gracefully as they knew how.
A little further on the floor sunk beneath
their weight, and when they were well down
to the bottom of the trap, the floor suddenly
rebounded, throwing them into the air. Fre-
quently Mrs. Pleasure Seeker found it diffi-
cult to keep her dresses down, as they
seemed to have a tendency to rise due to the
action of air blasts, while the head of the
family was longing for a bottle of glue, or
a rivet or two, or perhaps even a rubber
band to keep his hat fixed to his head. Both
Pleasure Seekers then entered the tumbling
barrels. These are immense eight foot bar-
rels revolving rapidly, and the trick is to
get through them without falling. One
seldom does. primarily because one of the
barrels revolves in one direction and the
other in the opposite direction, and they are
hound to create that topsy-turvey feeling be-
fore the end of the passage.

A suspended bridge permitted our party
to cross until they were almost in the center
of it, when a false step on the part of
one of them caused the bridge to sway,
and the journey was completed with the
stagger step, so familiar before prohibition
times. A descending incline about one hun-
dred feet long. was next attempted. This
is made of wood and suitably provided with
an uprising bump near the center. From
this pomt on a polished steel sheet completes
the slide. Down they went at a terrific
speed, the bump threw them into the air,
and it seemed as through the time required
to reach the bump was not even a second.
The remainder of the journey grew in ex-
citement, They landed in a large circular
howl, with sides as smooth as glass. [t

oney Islan
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was impossible to crawl out; the only way to
free themselves would have been to drop
a rope into the center of the bowl and hoist
themselves out or run around and around,
until assisted by centrifugal force they
reached the top of the bowl. A little further
on they stepped on a large tread wheel or
disc, where they found that regardless of
how rapidly they traveled, they were always
at the bottom of this wheel and could not
reach the goal. This disc was mounted at
an angle and ran in ball bearings. The
human roulette wheel at last tossed them
off and came nigh leaving a mass of human
wreckage, but when they got through with
attempting to upset each other in the up-
setting barrels, they discovered that they
had crammed a year’s exercise into the space
of half an hour.

From here they entered “The Love Nest.”

THE LOVE NEST

This resembles a large inclined merry-go-
round beautifully decorated and provided
with a series of portals opening into dark
alleyways resembling mystic mazes. Stag-
gering through one maze, they found that
it terminated at a blind end, and they had to
retrace their steps. Entering another portal
on this rotating wheel they were similarly
greeted. Finally they came to one which
led directly to The Love Nest. Here they
entered a door labeled “Elevator.” Around
and arcund they whirled. Suddenly their
seats gave way under them, and they were
precipitated from the revolving disk along
a rather bumpy passageway. The seat in this
elevator cannot collapse until the entire wheel
1s in alignment with the slide leading to the
exit. (Sce illustration.) On another ride
they seated themselves in cars having slotted
floorings. As this rotated over a hill and
dale road, an awning suddenly closed over
them. Blasts of air created considerable
commotion in the cars and when thev were
busy rearranging themselves, the canopy sud-
denly flew open, permitting all the spectators
to gaze on their discomfort.

YTachting Ashore

YACHTING trip across the conti-
nent from Jamestown, N. Y. to
Los Angeles, California, has just
beenn completed in a four-and-a-
) half-ton steam-driven craft which
is now cruising over the desert wastes and

Side View of Radio Equipped “Land-Going” Yacht.

By MYRTLE GROVE

tirough the mountain fastnesses of South-
ern California from its home port of Palm
Springs in Riverside County.

“Captain” C. S. Abbott, owner and com-
mander of the unique land-going vacht, con-

ceived the idea of building a hoat body on
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the chasis of a powerful, well-known make
of steam automcbile and equipping the craft
with all the conveniences of yachting. Cap-
tain Ahbott is a mechanical engineer with
the means to complete successfully anything
(Continued on page 307)

g S o Sl g B e

The “Land-Going” Yacht Under Way.
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How Our Navy Shoots Over the

[ orizon

ESPECIALLY WRITTEN FOR SCIENCE AND INVENTION

By GRASER SCHORNSTHEIMER

N a fine, clear day the ocean trav-
eler can, with the aid of his glasses,
if they are powerful enough, make
out objects to a distance of eight
miles at sea. Here the horizon line

cuts off his vision. The curvature of the
carth is responsible for this. And so it is
that when naval men talk of shooting and
hitting at a distance of twenty miles, many
laymen indulge in amazement and a few seem
to think that they have read about such
things in fairy tales.

There is no question that guns can be
built capable of shooting fifty or even
seventy-five miles. The great German 8.2
inch gun, which fired on Paris, is a case in
point. But everyone remembers that this
weapon fired on a very large target—Paris
—and that its dispersion was so great at
this range that nothing of military impor-
tance was hit and its net results were only
measured by its ability to scare and kill
women aund children.

VESSEL CAN BE HIT 20 MILES AWAY

But our naval officers have proved that it
is possible to repeatedly*hit so small a target
as a battleship at a distance of twenty miles.
IForeign navies have had similar experiences
and have modernized their warships to shoot
to this range. Practise has proved that
35,000 yards is a practical range for modern
guns and fire-control equipment, and so
every nation of importance must be able to
make its guns felt at that range.

Two great fleets are out in search of one
another with the object of destroying their
enemy. The scouting screens of cruisers
and destroyers are out with a few scattered
submarines on all sides. A submarine of
the defending fleet sights an enemy cruiser
and radios this news back to the commander
of the defending screening forces. This
commander immediately sends out a force
of cruisers and destroyers to make contact
with the enemy and, if possible, to break
through his screen and discover his main
fleet of capital ships.

The enemy sights the defenders as the
attacking cruisers rush at the vessel reported
by the submarine. The defending com-
mander-in-chief has been informed of the
location of the enemy cruisers and has
ordered his big ships into formation with
their decks cleared for action and their guns
loaded.

Other points of the enemy screen are
soon discovered by the defenders and all
along this line the enemy is subjected to fast
cruiser attacks. Iinally a defending cruiser
breaks through the tine and followed by
others it flies at top speed along a search
course to discover the enemy battle fleet.

ENEMY SHIPS ARE SIGHTED

It does not have to scarch long before
the lookouts in the crow’s nest see a long line
of big gray battleships stretching for miles
along the horizon. They are identified as
closely as possible and their disposition is
certified. This information is immediately
radioed back to the defending commander-
in-chief, who decides to attack.

The defending commander then places a
division of four or five cruisers about five
miles ahead of his line and arranges his
destroyers along his flanks to ward off tor-
pedo attacks by enemy destroyers and sub-
marines and his whole battle formation
moves toward the spot from which the
enemy is reported. The defenders, having
the advantage of information, maneuver to
a position in which they will have all the
natural advantages possible.

HOW THE ENEMY COURSE AND RANGE
ARE PLOTTED

Finally the defending cruisers, which have
located the enemy, are sighted. The de-
fending aircraft carriers launch their attack
planes to gain the supremacy of the air and
the battle is on. Finally from the fighting
tops of the defending flagship comes the
range—it is 35,000 yards. From the tops of
the masts, the enemy fighting tops can be
made out at this range on a very clear day.
Immediately the big guns of the defending
ship are swung around. Again comes an-
other range—34,150 yards. It comes as be-
fore, from the range finders in the fighting
tops and goes to the plotting room 1 the
base of the heavily armored conning tower.
Tn the plotting room an ofhcer sits at a
desk, upon which is a large sheet of cross-
ruled paper. He has drawn a line across
it, representing his own course; opposite
one end of the line there is a dot which
represents the enemy, reported as 35,000
yards away.

Now on his own course he places another
dot and 34,150 yards away he places another
dot for the enemy. He looks at his log anc
sees that he has gone 300 yards along his
own course. By using these distances and
angles he obtains the distance of the enemy
ships, the angle at which they are approach-
ing his own vessel and their relative speeds.
He has two great clocks before him, which
are built on the order of stop watches. He
starts them, one to report ranges as the
vessels get closer together, and the other
to report the changes in range as the vessels
get closer together at their relative speeds.
Between these two figures he is able to
figure the exact range, almost to a foot.

THE MARVELOUS EYE OF THE
“DIRECTORSCOPE”

The men behind the great guns get the
exact range and traverse (movement) of the
vessel, which is not visible to the gunners.
The same range goes back to the fighting
tops and a large round instrument, with
a trigger on its bottom and a telescope at
its top, is sighted in the same manner as the
guns. This instrument is the directorscope.
It is sighted with the guns to obtain exact
coincidence with their aim. The director-
scope controls the triggers of every big gun
on the ship. There i§ a little automatic
telegraph in the fighting top which tells
when all the guns are loaded and locked.
[n the telescope lens there are a set of
very fine cross hairs. When the enemy
target is exactly within these cross hairs.
every gun on the ship bears directly on the
enemy vessel and the trigger of the director-
scope is pulled. A tremendous salvo roars
out as the ship writhes with the shock.

ROLL OF THE SHIP UTILIZED IN
SIGHTING

It is obvious that the great sixteen inch
guns can not be moved to the fraction of a
vertical degree to range on the enemy ship,
as a rifle may be aimed by a hunter. The
roll of the ship does this and all the guns
move to exactly the same degree as the ship.
The directorscope is able to ascertain the
exact point of the roll at which all the guns
bear directly on the target and at this mo-
ment the trigger is pulled.

But. the directorscope can not see over
the horizon to tell whether the shots have
reached the target. How are the gunners
to know if they have hit?
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HOW GUNNERY OFFICERS “SEE OVER
HORIZON"

When the ships went into action, the air-
craft carriers launched their fighting planes
into the air. These fighting planes have
heen engaging the enemy hghting planes.
The firing battleship has a catapult on its
quarter-deck. Just hefore the enemy battle-
ships were sighted, a spotting plane was
launched from it. This plane avoids the air
battle and flies to a point of vantage high
above the enemy battleship and safely away
from its bombing area, which can be filled
with bursting shell. The battle is on. Now
there are six great splashes in the water.
Four of them are over the ship and two a
few yards short. Two shots are noted by
the aviator to have hit the enemy vessel.
AIRPLANE AND RADIO DO THEIR PART

He reports back to his ship by wireless
and on at least ten different wave lengths
to do away with the possibility of eneniy
interference, “Straddle, four over, two
under, two on.  Dispersion so and so.” This
means that six shots of the salvo fired have
straddled their target, that is, hit all around
it, four shots have been over the vessel, two
under and two have hit. He reports the
dispersion, which is the distance each miss-
ing shell has fallen away from the enemy
ship.

This information is received in the plotting
room and again the range is sent out, to-
gether with such telephoned data as will
aid the individual guns in lessening the dis-
persion and getting on the target. Again
the little clock at the directorscope reports
“ready.” A steady hand is at the trigger
and as the ship starts her roll, the enemy
highting tops get nearer and nearer to the
center defined by the cross hairs. Finall
they are exactly in the center of the field of
view. The trigger is pulled ‘and another
salvo crashes out. Again comes the report
from the airplane, that three of the shots
have hit and that the other five are very
close.

BIG GUN SALVDS EVERY 100 SECONDS

This satisfied the vessel’s gunnery officer,
who orders as rapid a fire as possible.
Salvos crash out almost every 100 seconds.
It is not long before the enemy ship has
sunk below the waves or has fallen out
of line badly damaged and the firing ship
has been ordered to engage some other
vessel.

Approximately nine tons of armor pierc-
mg shells for each salvo have been hurled
through the air at the enemy vessel at a
velocity of 2,800 feet a second, and this
blast has been repeated almost every 100
seconds. The hits have averaged better than
twenty-five per cent. And all of them have
been at a vange exceeding the standard
maximum visibility.

The enemy ship has been returning the
fire. If her guns are capable of firing to
the defending vesse!, she has an even chance
of victory depending upon the quality of
her guns, her men, her ammunition, her fire
control equipment and last, but not least,
her protection; the ability to resist.

If, on the other hand, she can not elevate
her guns to fire to the necessary 30.000 to
35,000 yards, she might better have stayed
out of action. Far better if she had stayed
at port, than to have been sunk.

WHY OUR NAVAL GUNS SHOULD BE
ELEVATED MORE

Aud the cruel fact about all this is that
(Continued on page 270)
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of Scene 2, and sb the Scenes Are Shifted Arour:d the Circuit. Figs. 2 and 2-A Shew a Second Proposal for the Future Theatre, a Triple Stage Being
Motunted on a Huge Elevator. Either of the Three Stages Being Set with Scenery from One of the Various Scene Storage Rooms, the Latter Being Served
by an Elevator on the Stieet Side. Fig. 3 Shows a Third Plan in Which the Three Scenes Are Shifted from Left tc Right or Vice Versa Into Position
Before the Proscenimim Opening, Which Latter is Changeable as to Size.
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Radlical Ideas

HAT conception would vou form
of the ideal theatre? Such is the
question which I have propounded
to twenty-five eminent personalities
whose answers 1 give here, says
Geurge G. Toudouze in Je sais tout.

From M. Emile Fabre the question pre-
sents two aspects; one looks to the trans-
formation of the Comedie-Francaise, the
other to the construction of a new theatre.
{f the Comedie-Francaise were to be trans-
formed, it would be necessary to impose on
it a long period of inaction, in order to carry
out the extensive works in the way of ma-
chinery and lighting, which inactive period
cannot be well submitted to and consequently
necessary to limit the work to perfection of
detail, such as the Gravale rotating stage.

THE IDEAS OF AN EXPERT

If it came to the construction of a new
theatre, the author of the Mlaison sous
L’Orage pictures to himself an auditorium
containing about 1,200 seats to which the
public will come more to see, than to be
seen, where they will be attracted by the
colors, the adornments and other features,
and will find themselves face to face with a
great scene lit up by projectors with a mov-
able stage. The rotating stage presents cer-
tain advantages. The cupolas can replace
the horizon and there will no longer be
racks of lamps or rampes. In the opinion
of the director of the Comedie-Francaise
the advanced steps taken by foreigners in
these matters is due to the fact that
Shakespeare requires for his plays from
twenty to thirty scenes for each piece, while
the French theatre. based on our classics,
has not striven for picturesque scenery. The
foreigner is always more concerned with the
exterior development of the work while
France works for the soul of the piece. And
again the scenery should be taken out of
the hands of the artisan and should be given
to the artist. who then acquires an equal
title with the actor to be an interpreter of
the piece and performs as it were, by his
scenery, just as the actor performs by the
role which he has assumed.

Mr. Jacques Rouche thinks that the rotary
stage used in the Comedie theatre is less

America

HILE still possessing the most aircraft

V‘/ carriers and light cruisers, the British

Navy is completely outnumbered by the
United States in submarines, destroyers and
cruisers, according to a white paper just is-
sued. At present the United States is also the
dominant battleship power, but eight ships are
to be scrapped under the Washington treaty
and five more are shown as being dismantled.

The present hattleship strength is: United
States 31, Britain 18, Italy 12, Japan 11,
France 9, Germany 8 and Russia 4. Japan
is to scrap five under the treaty, leaving
her effective strength at 6. The Italian
Minister of Marine has power to dispose
of three ships.

Britain and Japan are the only powers
having battle cruisers, there being four in
the British Navy and seven in the Japanese.
including three which are to be scrapped.
Four battle cruisers under construction for
the United States are to be scrapped and
two for the Japanese Navy are to be con-
verted into aircraft carriers.

No cruiser is at present in course of con-

Theatres

practical for the opera, intermissions be-
tween the acts being indispensable for sing-
ers; nevertheless he finds that the cupola
of the Forthuny type like that of the Scala
theatre of Milan presents a true superiority,
especially when the illusion of sky and of
night is to be carried out; but when it is
lit by reflection this cupola gives a dead
light without any sunlight effect. A greater
danger, in case of a brilliantly lighted scene
is due to the fact that the front portions
will be in obscure light, with the actors
appearing as dark silhouettes on a light
background. It is necessary then to com-
bine the red and reflected light with the
racks of lamps and projectors and also by
the use at each side scene of movable tri-
pods carrying other projectors. In fact
the manager of the Opera considers that
all the systems are good and all ought to be
used, but each in their place. This certainly
would cost a great deal. In Milan the
cupola is sometimes used only in a single
act in the play and its equipment is very
expensive.

GIANT ELEVATOR AND RAILS TO SHIFT
SCENES

M. Antoine wants plenty of room for he
thinks it is necessary to have six movable
scenes interchangeable by elevators and by
rails, a double system of transfer, by which
each scene descends below the stage, re-
ceives its properties and rises all equipped
and lighted to take position to the right,
to the left or back of the scene in use, the
new scene awaiting its turn. On account
of these six scenes ready to be replaced from
either side or from the rear, Macbeth,
Julius Caesar, Faust, or Lorenzaccio, can be
acted rapidly and without intermission be-
tween the acts. The rotating scene which
diminishes the stage area becomes useless.

A "TRIPLE STAGE” ELEVATOR

M. Gemier proposes to divide the ideal
theatre into two separate structures, the
laboratory theatre and the theatre proper.
The first reserved for study will he small
bare, with a single scene, without lamp
racks or rampe, with hand-operated pro-
jectors, a scene on trestles, little or no prop-
erties, an auditorium of 900 seats at the serv

struction. America possesses the greatest
strength. ten in all, France ranking next
with six. There are three cruisers in the
Ttalian Navy and two in the British. Britain
is supreme in the matter of light cruisers.
for including six belonging to the Dominions,
there are forty-eight in the British Navy
and four more are being huilt.

Only three countries at present include
aircraft carriers i their navies, the British
possessing four and the United States and
Japan ane each, two of these vessels being
built each for the British and American
Navies while France is constructing one.

Great superiority in torpedo boat de-
stroyers is held by the United States, the
British being outnumbered by nearly two to

one. The figures are Britain 184, United
States 318. Only two navies include tor-
pedo boats. Ttaly possesses seventy, while

four more are being built, and Germany
has fifteen. The United States is shown to
possess the greatest number of submarines
of any of the powers while a considerable
addition is still being made.

223

ice of a literary audience who will come to
observe the actors in works involving new
formulas, which may be technical, literary
or social; a research theatre. The second
or popular theatre, will have 3,000 seats, will
present complicated apparatus, all systemns
of properties adapted for all kinds of plays,
a stairway between stage and auditorium,
sources of light hidden from the audience.
musicians placed high up in the auditorium,
and a system of superimposed scenery.

Three stages built upon a single elevator
will rise and descend, having behind them
six store rooms, in which the scene-shifters
will work alternately, so as to make up the
two scenes, always out of sight of the public.
This is a perpendicular “coming and going,”
made effective by a working space at the
rear. M. Gemier dreams of the resuscita-
tion in such a theatre of national epoch,
which exists no longer since Corneille and
Racine evoked the national epic theatre of
the ancient world.

COMPLETE SCENES MOVED ACROSS

PROSCENIUM

M. Hébertot pictures a theatre of 5,000
seats, in reinforced concrete, without any
decoration, with low level exits, facing a
stage of considerable depth, having between
an impressive proscentum and an open
postscenium  (back-stage) three moving
stages, interchangeable from left to right and
right to left. The whole would present the
aspect of a cathedral whose audience would
occupy the choir, whose three scenes would
fill the transepts and the proscenium would
be the apse. There would be no proscenium
boxes nor gallery boxes. The same light
wou!d be maintained in the auditorium and
on the stage. A frame for the scene, which
can be extended or reduced at will, both
as regards height and width, is carried out
by means of sheet iron screens working
m grooves. Above the audience, in a spe-
cial box, the first machinist is seated before
a keyboard controlling the lights which he
would operate from the ceiling of the audi-
torium having at his side two telephones:
his post of command resembling that of a
ship captain. And now, what Croseus will
supply the finances for one or the other of
these ideal theatres of tomorrow?

laval Craft

NEW PLANE CARRIER FOR BRITISH NAVY

Every building in London with a flat
roof has become a potential airdrome by
reason of the invention of apparatus to
facilitate the landing and taking off of air-
planes from the decks of Britain’s aircraft
carriers.

The invention will enable every navy of
the future to put to sea with not only a
vast number of airplanes, flying boats and
seaplanes, but its own airdromes and work-
shops, say English air experts.

In the new type of aircraft carrier there

are twotdecks connected by huge lifts. The
upper is the airdrome deck, and the lower is
equipped with workshops for carrying out
repairs. There are also supplies of neces-
sary spare parts, ranging from a propeller
to a complete engine, all ready for instant
use.
. The flying deck is fitted with a search-
light and landing-light tower, which make
it possible for a machine to land at night.
There are also cranes for hoisting on board
flying boats which need repair.



How Ships are
Steered

Ship with New Rudder

N invention which promises to eclipse

everything in the line of ships’ rud-

ders, and which may even cause a

complete revolution in the construc-

tion of the rudders of both ocean-
going and coastwise vessels, has recently
created a sensation among marine experts
and specialists. It was invented in Germany
b Mr. Flettner.

Everyone is undoubtedly familiar with the
processes employed in the steering of a ves-
sel. In the pilot’s cabin one generally finds
a large wheel. This wheel in very small
vessels communicates directly with the rud-
der which is thus controlled manually, and
in stormy weather two men are generally
found at the steering wheel or helm. In
steam steering gear there is generally a
subsidiary smaller wheel, which is used to
do the stecering. When turned it admits
steam to the steering engine. Then the
engine starts into action. turning the rudder
through a greater or less angle, according
to the turns given the steering wheel, and
while doing this by special gear it auto-
matically and gradually closes its own
throttle valve. Thus the deflection of the
rudder is limited by the action of the steer-
ing engine on its own steam supply. In
other words, the steam engine acts as a fol-
low up, and will swing the massive rudder
in either direction until the correct position
is assumed. This steering engine requires
the expenditure of quite a lot of power in
the form of steam. Naturally it occupies
space, and it further increases, although but
to a slight extent, the weight of a ship. The
necessity of the additional amount of steam
causes a further consumption of coal by the
furnaces of the vessel.

In the Flettner rudder, however, all of
these inconveniences are done away with.
The labor of turning the rudder instead of
falling on a special steam engine adapted to
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when Tip is Deflected

the purpose, is developed by the swirling
masses of water. The action of the water
actually turns the rudder in this new inven-
tion. The speed of turning as well as the
force of rotation, is proportional to the speed
of the vessel in relation to the water through
which it is traveling.

This rudder is meunted it such a manner
that it is free to rotate on its axis. As will
be seen above, the rudder has a stream-
line effect, being thicker in the center and
tapering at either end. On close ohservation
one will perceive that a small auxiliary rud-
der is attached to the end of the larger rud-
der. and it is this auxiliary rudder which
actually effects the steering operation. The
illustrations above will show exactly how
the rudder operates.

Suppose that the end of the auxiliary rud-
der is twined to the left, as illustrated in
Fig. C; it will be observed that the action
of the water against this little tip will cause
the large rudder to turn over to the position
indicated by the dotted lines, which position
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NOVEL RUDDER FIRST STEERS
CHANGES COURSE OF SHIP

By DR. H. BECHER

For Turning the Rudder.
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ontro

Sh Control )
\ .‘/_ To St zer‘mSW heel
———

Ship moving forward
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Engineless
Rudder for Sl
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ITSELF, THEN
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The Flettner Rudder Here Shown Installed On Two Steamships Is a Remark-
It Enables a Ship To Be Steered By the Forces In
the Swirling Waters As the Ship Moves Along. and Requires No Engine Power
‘The Speed of Turning, As Well As the Force of
Rotation, Is Proportional To the Speed of the Vessel In Relation to the
Water Through Which It Is Traveling.
Be Free To Rotate On Its Axis. . ]
Turned By the Pilot Through Suitable Cables, and the Resulting Reaction of
the Swirling Water Against the Rudder (See Fig. C) Causes the Main Rudder
To Swing To Right Or Left, Depending Upon the Direction In Which the
Figs. D and E. Below, Show Side View of New Engineless
Rudder Set For Ship To Move Forward, and Also For Ship To Move Backward.

The Rudder Is Mounted So As To
A Small Movable Tip On the Rudder Is

L

Ship moving backward
Note change in position
of Rudder

the rudder will hold until the tip is straight-
ened again, whereupon the rudder will be
brought back to its original straight position.
This auxiliary rudder is manually operated.
The ordinary method of swinging the entire
rudder is shown in the small iflustration,
Fig. A.

Not only will this new rudder operate
when the ship is moving forward. but when
the ship is reversed, the action of the.
auxiliary rudder on the main rudder re-
verses, and then steering is accomplished
in the usval manner. This view is shown in
the photograph, Fig. E. The turning of
the rudder hackward is automatically ac-
complished. This is further illustrated in
the diagram. The main rudder is hollow,
being braced throughout.

It is claimed that steadiness of course of
the ship is possible by employing this sys-
tem, due to the fact that fluctuatiohs result-
ing from the swelling of the se4 and pitching
of the ship, are easily compensated for, these
conditions requiring formerly a surplus of
attention at both steering wheel and steering
engine.

The photographs which we show of the
Holland steamer Frigido on which the first
actual tests were made. So remarkable were
the results obtained with this ship, that in
consequence of its performance on the high
seas, the Hamburg-American Line has de-
cided to equip the eight thousand ton motor
ship Odenwald with the Flettner rudder,
and the North American Lloyd line will use
the new rudder on a nine thousand, three
hundred ton freight steamer. The high
economy of power calculated to be about 95
to 98 per cent in connection with this rudder,
resulting in eliminating the steering machine
plant, is only one of its novel features. It
may be mentioned in passing, that the tip of
the rudder is comparable to the wing tips
of an airplane, known as the ailerons.
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HE Italian papers for some time have
been speaking of a sensational inven-
tion which is attributed to a certain
Signor Boggia, and which is supposed
to be destined to furnish immense
quantities of energy at a very low price. Pro-
fessor Dornig, who has collaborated effec-
tively in his work with Signor Boggia, has
given a lecture in Milan before the Engineers’
Society, which gives a certain authority to the
ideas which we are going to express here.

He treats in short of a new way of di-
rectly utilizing solar energy which the earth
receives from the rays of our great luminary,
and which is really enormous. Professor
Dornig estimates that the earth receives thus
each year on the average at least one hundred
thousand times more energy than that which
could be developed from the coal extracted
from the bowels of the earth during the same
period.

The various attempts made up to the pres-
ent time, including that of Archimedes, of
utilizing the solar energy directly by means
of converging mirrors or otherwise, has the
great defect of heing very expensive. The
enormous amount of energy at our disposal
being realized, it follows that it is better
economy to sacrifice efficiency of utilization
to reduction in the capitalization costs for
the installation of the plant. For this rea-
son our inventor prefers to collect the solar
energy at a low temperature, r‘ather than to
try to raise the temperature by means of the
methods alluded to above.

THE LARGEST BOILER IN THE WORLD

For this purpose, he proposes to construct
a gigantic boiler, which without fear of con-
tradiction can be called the largest boiler in
the world. To make it more intelligible, we
think it will be useful to put into a few
words the principles of the boiler and.of the
steam motor.

A standard form of boiler is a large me-
tallic vessel closed, and containing water
which is submitted to the action of heat lib-
erated in a fire. The water is thus convorted
into vapor, which is used in one of the two
following methods. This vapor can be sent
mto a reciprocating machine, comprising a
cvlinder, in which under the action of the
steam pressure, a piston receives a reciprocat-
ing motion back and forth through the said
cylinder; or the steam can be sent into a
wnrhine consisting of a drum with wings or

paddles ; the steam acts by its speed on these
wings and turns the drum. The reciprocat-
ing engine or the turbine may for example,
drive an electric generator or a dynamo.
But what becomes of the steam as it leaves
one of the other of these machines through
the exhaust? It can be exhausted directly
into the open air, but more often it is passed -
through a condenser, which is a recipient of
sheet iron generally cylindrical in shape, with
a certain number of tubes through which a
current of cold water is driven by a pump.
On contact with these cold tubes the steam
liquifies and falls to the lower part of the

Has the Means Been Found at Last for Utilizing the
Enormous Reserve Power Which Emanates from
the Sun? The Curious Project Which is Described
Here, and Which is Due to Two Italian Investiga-
tors Has the Double Merit of Scientific Precision
and of the Picturesque. The General Arrangement
of the Boiler and of the Turbine for Utilizing Solar
Heat is Hese Illustrated. A, Ammonia Boiler; B,
Sea Level; C, Warm Water; D, Tube Taking from
the Surface of the Sea the Warm Water Which
Passes Through the Boiler; E, Exhaust Pipe for
Warm Water; F, Vertical Pipe Fifty Feet in Diam-
eter, Drawing Water from a Depth of Three Hun-
dred and Fifty Fathoms for Passing it Through the
Condenser; G, Tube Carrying the Ammoniacal
Vapor into the Condenser; H, Condenser Liquefy-
ing the Ammoniacal Vapor; K, Tube Conducting
the Ammoniacal Vapor from the Boiler to the Tur-
bine; L, Turbhine; M, Electric Generator; N, Ver-
tical Tube One Hundred and Fifty Fathoms in
Length, Returning to the Lower Level of the
Ocean the Water which has Cooled the Condenser;
O, Cables Carrying the Electric Power to Factories
Situated on the Shore,

condénser, whence it is returned to the boil-
er. The use of the condenser affords not
only the advantage of saving the fresh wa-
ter necessary for boilers—an important point
in. the case of ships in particular—but also
permits a much higher efficiency of the sys-
tem.

It is a group of machines of this kind
which the inventor proposes to bring together,
entirely for the utilization of solar heat.

ELECTRICITY FROM TROPICAL SEA
WATER

The best conditions for utilizing this heat
according to the inventor, are found in the
tropical seas where the temperature of the
upper lavers of the ocean are constant all
through the year, in the neighborhood of 25°
C. (77° F.}, while at a few hundred yards

(Continued on page 297)
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side. *“That ain’t so nohow. Don’t you tell
me it is!”

“He ain’t tellin’ you,” responded one of
the men caustically.

“I ain’t sayin’ what / think,” the first
man defended. “I'm tellin’ you what he
said. The Stars goes right on past the

iy i porT

HIS is the first stallment of
1 our great scientific novel,
“Around the Universe,” which
will run serially in SCIENCE aND IN-
VENTION for the next six months.
Mr. Ray Cummnings is a well knouwn
scientific writer of great ability who
has several scientific novels to his
credit. Mr. Cumnungs not only is a
good story wriler, but a scientific
gemus as well. In this serial, Mr.
Cummings is bringing out astronom-
wcal facts of interest to everybody, in
such a way that even a child can un-
derstand what it is all about. If
astronomy and the theory of relativ-
ity is not clear to you, this story will
surely explain it in o language that

The Space Flyer on its Way:

CHAPTER 1

IN WHICH TUBBY BECOMES AWARE OF

HIS WONDERFUL GIFT, AND ACCOMPAN-

IED BY SIR ISAAC SWIFT DeFOE WELLS-
VERNE, STARTS FOR VENUS.

6t HAT ain’t so,” Tubby spoke up
suddenly from the seclusion of his
seat across the room. He glanced
at the three men who sat around
the little table under the circle of everyone can readily grasp.

light, their poker game temporarily sus- —EbiTor.

pended, the cards and chips pushed to one

i

Around the Universe

An Astronomical Comedy
By RAY CUMMINGS

Sun—right to the edge of Space—only there
ain’t no edge of Space. That’s what he
said.”

“You're right, Jake,” agreed the second
man, “That’s what he said.”

Tubby glared belligerently, and brought
his pudgy fist down upon the flimsy arm of
the camp chair into which he was wedged.
“That ain’t so. There must be an edge to
Space,” he snorted. “How can Space go
on forever? That ain’t got no sense to it.”

The first man continued patiently :

“He said if you could imagine the edge
of Space with nothin’ on beyond, that would
just be more Space, wouldn’t it?”

This question addressed directly to Tubby,
confused him momentarily. The place where
Space stopped with nothing on beyond!
Sure that would just be more Space. Then,
quite suddenly, the flaw in the argument
struck him.

“You got the wrong idea,” he declared
condescendingly. “/ ain’t never said there
was nothin’ on beyond the edge of Space.”

“He’s right, Jake,” the second man put in.
“He ain’t never said that.”

The first man stared.

“You're assumin’ somethin’ you ain’t got
no right to assume,” Tubby went on merci-

lessly.
(Continued on Page 282)

“What's That?”’ He Asked. Amazed. I Ain't Never Seen Nothin’ Like That in the Sky Before.
There. What Is It? Venus?” ‘“That's the Earth,” Said Sir Isaac Calmly.

Faling Diagonally Away from the Earth, Partly Toward ihe Moon and Partly Toward the Sun.
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Is That Where We're Goin’ To?
“We Have Turned Over, You See, Because Our Base Is Heavier.
I Shall Head Directly for the Sun Later To-Night”

Copyright, 1923, by Science and Invention.

We Must Be Almost
We Are



“He carried her to the window, and, carefully holding his precious hurden, began the perilous descent.

double burden it had to bear.

© 1923 by Sclence and Invention

Fortunately the leader-pipe was strong; it stood the

The heroic animal reached the ground in safety.”

lensaw’'s Secrets

By CLEMENT FEZANDIE

[Author’s Note. Parrots can be taught to
uticr a few phrases, but their intelligence is
too limited to admit of their understanding
much, if anything, of what they say. Dogs
have considerable intelligence, but lack the
proper vocal organs for speech. Apes, horw-
ever, especially such species as the orang
and the chimpanzee, possess vocal organs
similar to those of man, and have an intelli-
gence probably superior to that of a dog.
There would seem no reason, therefore, why
an intelligent ape of one of these species
might not be taught to understand and to
ipeak a few simple sentences. It is an ex-
periment that would be well worth trying,
and | have outlined here the method to be
followed in giving such instruction. There
is a trained ape on exhibition here in Vienna
now, who performs the exhibition tricks
mentioned in the story, and in addition has
four distinct cries, any one of which he
makes at the command of his trainer. The
story, therefore. has a good basis of fact.}

ELL. doctor,” cried Silas Rockett
gaily, as he burst mto Doctor
Hackensaw’s private office one
fine Spring morning, “What new
marvel have you got to show
me today? I suppose some day.you will be
learning to understand the language of ani-
mals.”

(11

No. 18
The Secret of the
Talking Ape

“Perhaps so,” replied Doctor Hackensaw,
smiling, “but at present I am engaged in the
opposite task—I am teaching an animal to
understand human language.”

“I thought most domestic animals did that
to a certain extent already. A dog, for ex-
ample, understands a great deal of what is
said to him.”

“True, though the understanding is much
less than most people are apt to imagine.
When we witness the performance of trained
dogs at a vauwdeville show, we are too ready
to believe that the dog understands the role
it is playing; when, as a rule, the dog is
merely repeating mechanically a series of
actions that have been taught it, and yet
that mean nothing to it. But today I am
going to show you something that has never
been attempted before. Some years ago,
with the greatest misgivings, I undertook
the task of teaching an ape to speak: I
have succeeded beyond my wildest hopes,
and today I am going to introduce you to
Chimp, my talking ape !”

“What do vou mean?”’
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AN APE THAT CAN TALK

‘f mean what I say. I am going to show
you an ape that can talk and can understand
when spoken to. True, its vocabulaty is
himited, but it ¢compares favorably with that
of some savage tribes, who are said to use
only about three hundred words.”

Silas Rockett Jooked puzzled. *“I don't
understand you, doctor,” said he. “Of
course I know that most animals have a
language of their own. A dog can bark,
howl, yelp, whine, groan, bay, growl, snarl,
etc., and another dog will understand him.
I know, too, that Professor Garnier believed
the chatter of monkeys to be a real lan-
guage, and he even attempted to learn it.
Do I understand that you succeeded where
he failed, and that you are able to under-
stand the chatter of monkeys?”

“No.” replied Doctor Hackensaw, laugh-
ing; “I haven’t mastered the monkey lan-
guage, yet, and I very much doubt if it is
any more extensive than that of a dog. To
‘the best of my -belief it is our stupid domes-
tic barnyard Chicken that has the largest
vocabulary of any animal. A chicken un-
derstands about twenty-seven distinct cries
made by other chickens. These cries are
really sentences. Every one is familiar with
the ‘Cock-a-doodle-doo !’ of the rooster; the
‘Cut-cut-cut-cut-cut-cuddah ¥’ of the hen;

(Continued on page 298)



Blasting the East River Over the Subways
Connecting New York and Brooklyn—an En-
gineering Job Carried on Without Tying Up
Trafhic in the Under River Subway Tubes, and
Without Any Outward Display of Water Gey-
sers or Flying Debris. This Work is Carried
on with a Dnll Boat and a Dredge Boat, as
Shown. After the Holes Have Been Drilled
in the Rock Thirty Feet Below the Water, an
Explosive Was Loaded Into Each of the Holes
and Suitable Electric Cap Wires Attached.
These Wires Lead Up to a Blasting Machine
on the Deck of the Dnll Boat, and the Man
in Charge of the Blasting Signals to a Look-
out on Shore, When Everything is Ready to
Make a Blast. The Man on Shore Then Com-
municates with the Subway Train Dispatcher,
and at the Moment When There Are No Trains
Passing Through the Under River Tubes, He
Telephones This Information to the Man on
the Pier, Who Dips a Red Flag. At That Mo-
ment the Blaster on the Drill Boat Pushes
the Button and a Series of Charges in the Rock
Below Are Detonated.

. NEW YORK
ol p |8

e
EXPEOSIVE :
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GLARK, ST.
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Blasting

HOUSANDS of people who travel
back and forth under the East River
between New York City and Brook-
lyn daily probably never know that
solid rock is being blasted from the
river bottom to a level thirty-five feet above
the subway tubes. Before exploding the
first blast in this great engineering work,
which is being carried on for the purpose
of deepening the East River channel mn order
to enable the large warships to find a free
passage to the Brooklyn Navy Yard at all
tides, a careful test was made by experts
who went down into the Clark street tunncl.
It is said that as the first charge of explosive
was detonated in the rocky river bottom
only thirty-five feet above the tube, the sur-
face of a glass of water placed on the floor
of the tube shook ever so slightly, and thus
provided reassuring evidence that the work
could be carried on over the tubes without
undue danger. The rock is not literally
blown out of the river, which would, of
course, be liable to cause too severe a shock
to the subway tubes, but as Mr. Charles D.
Pullen, vice-president of the dredging com-
pany carrying on this work, said: “We
push the rock apart. We do not attempt to
blow the rcef up. The charge cracks the
reef. Then the dipper poes down and lifts
the boulders chipped off from the parent
rock up into the scow. When filled, the
scow is towed away., and that's really all
there is to it, except that it takes a lot of
planning, a lot of figuring and a lot of
money.”
TWO SUBWAYS TO CONJURE WITH
There are two subway systems connecting
the lower end of Manhattan Island with
Brooklyn; one of thene is known as the
Brooklyn Rapid Transit or Montague Street
tunnel, through which trains roar back and
forth day and night between Whitehall
street, Manhattan, and Court street, Brook-
tvn; while the second under-river tuhe sys-
tem is called the Clark Street tunnel, which
is maintained by the Interborough Company.
The old East River channel afforded ahout
thirty feet of water, hut with the advent
of larger and heavier ships. it has become
necessary to provide a wider and deeper
channel with about fosty feet depth of free
waterway. As the accompanying illustration
shows, this necessitated the removal of
about ten feet of solid hed rock along the
channel, leaving an average of thirty-five
feet of solid rock above the subway tubes.
The big handicap to making the timnnel
deeper is Diamond Reef, which is an exceed-
ingly hard rock formation jutting up in the
river hed. Thus this joh of deepening the
channel to a forty-foot depth involves what
amounts to under-water rock-cuarrying, with
the added complication that considerahle
rock must be excavated directly over the
subway tubes, and this engineering project
is considered one of the most difficult and

River

$10,000 Chalienge

To spiritists and mediums for au-
thentic proof of the production of
ectoplasm, materializations or ouija
board demonstrations. Open to
everybody. Don’t miss it—you may
be the lucky person!
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By Edward M. Weyer, Jr.

THE AUTOMATIC THEATRE
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PRACTICAL NOTES ON RE-
FLEX AMPLIFIER CON-
STRUCTION,

By Robert E. Lacault.

TANTALUM—-THE STORY OF
THE FIRST CHEMICALLY
PURE TANTALUM AND ITS
USES IN ELECTRICITY AND
MECHANICS, By O.Ivan Lee.

AROUND THE UNIVERSE—
g SECOND INSTALLMENT,
By Ray Cummings.
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By Richard H. Tingley.

HOW I BUILT MY FIRST ¢
RADIO SET.
By Miss Dorothy Benkeser.

VARIOUS WAYS OF ENLARG-
ING PHOTOGRAPHS,
By Dr. Ernest Bade.

involved problems which has presented

itself in recent years.
HOW THE DRILL BOAT AND THE
DREDGE BOAT OPERATE

The two most important factors in carry-
ing out this work are the drill boat and the
dredge boat. The drill bhoat is a large
floating platform supporting three drill
frames, a steam hoiler, and a superstruc-
ture housing the crew and machinery. On
the drill frames about twenty feet above the
water are the steam engines that operate the
drills. Thirty feet below the surface of the
water, these powerful drills, spaced ten feet
apart, twist and hore into ‘the solid rock to
a depth of ten feet.

i

Over

When the holes have been drilled and the
tide is right, charges of 80 and 90 per cent
du Pont gelatin are packed into lengths of
ealvanized iron leader pipe and lowered into
the holes. It is then but a moment’s work
to connect the wires leading to the charges
with the electric blasting machine. The
drill boat moves away about seventy-five to
me hundred feet riding on her anchor
chains, and the preparatory work is done.

The shot firer, who is aboard the drill
boat, takes up his station. and turns his
cyes shoreward. He signals that he is ready,
and an inspector on the pier raises a red
flag indicating that he has seen the signal,
and that his assistant is telephoning the
Brooklyn Rapid Transit Subway train dis-
patcher. The telephone wire remains open,
as the dispatcher watches the green signal
lichts flickering across the chart before him
which represents the tunnel system. Each
train as it moves through the tube is indi-
cated on the chart hoard by a light flash,
which moves progressivelv along as the
trains pass the block signals. He holds up
other trains from cute” »n~ the tunnel, and
as the last green light fades, mdicating that
the tunnel i1s cleared of all trains, he gives
the word by tclephone to the inspector’s
assistant.

FIRING THE BLAST CHARGE

The red flag drops, the shot-firer aboard
the drill boat sees the signal, and pushes
down on the handle of his hlasting machine.
sending an electric current through the wires
to the charges of gelatin explosive in the
holes 1 the rock below, and the force of
one hundred pounds of dynamite is released.

Forty feet helow, the rock has heen shat-
tered. but there is so little distutbance of
the water at the surface that unless someone
pointed out to vou a circle of foam surging
up from the hottom of the river, it would
most probably escape your attention. It is gone
a few seconds later. The subway trains are
rushing throngh the tunnels again within
ten seconds after the charges have been
fired, while the dredge hoat with its power-
ful scoop machinery gobbles up the crushed
rock fragments on the river bottom and
deposits them on large scows. The drill
hoat in the meantime is back on the job
drilling another row of holes.

It is the intention of the Government engi-
neers eventually to dredge a channel forty
feet in depth at mean low water, ahout one
thousand feet wide and one mile in total
length, extending from deep water in the
upper bay opposite Governor's Island, to
deep water in the Fast River bevond the
reef at Old Slip. This total area when
finallv blasted and dredzed out will require,
no doubt. several years’ work before bein
finished. but this same quantity of rock wil
not have to be excavated over this entire
area as the water in some places is deeper
than in others.

Advertise Worlds Needs

The British Institule of Patentees has
started a “What's Wanted” book, in which
Sir William Bell offers his suggestions as
to inventions needed by the world. The list
mncludes:

Glass that will bend.

A smooth road surface that will not be
slippery in wet weather.

A furnace that will conserve 95 per cent
of its heat.

A process to make flanne! unshrinkable.

A noiseless airplane and an airplane that
can be managed safely and easily by a boy
or girl.

A mofor engine of one pound weight per
horsepower.

Methods to reduce friction.
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Practical wavs of utilizing the tides.

A process to extract sulphur from
vilcanized India rubber, so that it can be,.
so to speak. boiled up and used again.

A pipe that can be cleaned easily and
effectively. )

A temperance drink that will keep and
yet not pall on the palate.

Talking moving pictutes,



Scientific Tools of
By FERI FELIX WEISS

EXT he searched among the wreck-
age which had piled up in the cellar.
He found the remains of a brass
bedstead melted into big lumps of
metal.  As an expert chemist he
knew that the heat of a fire resulting
from the burning of a wooden frame house

EXAMINING HANDWRITING
WITH GLASS TOPPED TABLE

a7

e eod GLass
= A li?"T
TS . .

| ,y‘~~.ELECTRIC
LIGHT

A Glass Top Table Provided With a Strong Elec-

tric  Light pand Suitable Reflector Beneath Is

Frequently Found Valuable For Examining Hand
Writing, Forged Checks, Etc.

and furniture could not be of sufficient
intensity to melt this metal. These two
facts led him to the conclusion that a power-
ful chemical agent must have been added to
the blaze to produce a terrific white heat.
Chemical analysis of the ashes revealed this
agent. He also found a tiny piece of fuse
which had been soaked in kerosene on a
charred part of the staircase which, by a
miracle, had not heen destroyed, and the
microscopical and chemical analysis showed
that part of the fuse led down into the
cellar where it no doubt had started the
blaze—a blaze which not only set fire to
the house, but melted the brass bedstead
and scorched trees a long distance away.

It was thus proven beyond the slightest
doubt that: (1) the fire was not accidental,
as the husband contended; (2) it might
have been set twenty-four hours previous to
its actual occurrence, with premeditated
murderous intent, or after he had killed his
wife; and (3) he could still prove an alibi
of being fifty miles from the place of his
crime on the day the fire raged. )

The chemist, and especially the explosives
expert chemist, is the pivotal point around
which anarchistic, black-hand or other bomb
explosions or safe blow-ups circulate. He
can, by a few pieces picked up here and
there in the debris, tell, as a rule, what has
caused the explosion : dynamite, TNT, nitro-
glycerine or what not; how powerful was
the charge; from which angle worked; how
exploded; what means (imechanical contri-
vance) was used to explode the charge; how
long a time may have elapsed before the
time bomb went off, and so show how much
time the perpetrators of the outrage had
in which to make a get-away, and many
other things.

It is he who is called in when the detec-
tives find a homb which experience teaches
them to “handle with care!” In Milwaukee
on one occasion, the neglect of a detective
who opened a suspicious-looking parcel,
brought to headquarters by a woman, to
dip it first in water, or better, to call in
the expert, caused the instantaneous death
of sixieen officials,

il

(Concluded)

The expert in fire-arms, formerly called
the “gunsmith,” tells how recently the gun
was fired, what was its make, what caliber
munition was used, with what speed the
hullet traveled, how the gun was manipu-
lated, and many points which are all a
closed book to the layman or juryman.

And the expert on poisons testifies as to
whether the murdered man or woman was
killed by a vegetable or mineral poison, by
a fluid or gas, how quickly it affected the
victim, how it worked, and in what part
of the anatomy.

Biology is of use in the detection of crime.
Professor Hans Gross, the great European
criminologist, is authority for the statement
that he can tell from a hair under a micro-
scope whether it is from the head of a man
or a woman ; even how old (approximately)
is the person whose hair is under observa-
tion—if the roots are dipped in a solution
of caustic potash they will dissolve and the
vounger the person, the more rapidly will
the process take place.

The biologist also makes blood tests to
decide whether blood stains are those of
human beings or animals; and in cases of
questionable paternity he is often c¢alled
upon to decide the race and color of the
child.

It has been shown how the surgcon and
analowist play a part in the great dramas
of the court. .

Not every detective, of course, can be ex-
pected to have a knowledge, of these highly
technical subjects. but he must know in
what branch of science to seek aid, he must
have some intelligent idea of the things the
scientists will look for and of what facts
may be expected from him. The detective
or lawyer, who is not in touch with these
sciences to some slight degree at least, misses
a good many clues and loses a good many
cases from lack of evidence.

It is safe for me to state that but one
detecfive in every ten has ever heard of
face plastic—yet 1t has brought about some
striking results.

FACE PLASTIC

This science is founded on the theory that
cach bone in the human body has a special
set of muscles and special kind of skin
covering it, and what these are may be
determined from certain characteristics of
the bone. Thus the body may literally be
reconstructed from a bare skeleton.

Not long before the war a human skull
and other bones were found in a forest in

DICYANIN GLASSES

SHOW PRESENCE OF

PERSONS IN DARK BY
AURA

An Ultra-Scientific Application To Detective Work

Lies In the Suggested Use of Eye-Glasses Con-

taining Dicyanin Dye. Which Enables One To

See Human Figures In the Dark, Due To the
Aura Surrounding the Body.
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Bohemia when the snow melted in the
spring. Apparently the body had been lying
there all winter. Inquiry in the neighbor-
hood about missing persons led to no iden-
tification of the body. The skull was taken
to a scientific criminologist in Vienna, who
rebuilt it by putting on tiny wax cones with

"MODELING
, w -

"Face Plastic,”” the New Art of Modeling a Face
From Wax Over a Skull Suspected Or Known
To Be That of the Victim. The Wax Cones Are
Placed Over the Face To Give the Height of the
Flesh Or Contour, and Afterward These Are Cov-
ered With Smooth Wax, and the Face Then
Painted. Hair Is Placed On the Head, and Many
Confessions Are Obtained With This Built Up
Evidence.

the pointed ends up, creating a wax foun-
dation over the hones, which, when covered
with smooth wax and some other coating
and painted with lifelike tints, resembled
most strikingly the man it used to be, espe-
cially as a few remaining strands of hair
showed the scientist the color of the de-
ceased’s hair and gave a clue to the com-
plexion.

This head was then photographed and the
picture seut to police offices all over the
land, with the result that a letter came
from the chief of a small village in which
he stated that the son of a wealthy noble-
man had disappeared the previous fall, and
that no trace of him had been found until
the appearance of this photograph resem-
bling him. The professor made a trip to
the castle of the nobleman and the father
recognized in the wax head the likeness to
his son, as did others in the family.

As the skull had shown an axe cut, it was
evident that the young man had met with
foul play. How to find the murderer was
the next problem, and, if found, how to
make him confess!

It seems that the murdered man had been
on an errand to collect a large sum of
money the day of his disappearance. He
had been driven to town by a sulky peasant.
This peasant had been under suspicion from
the first, but he had insisted that the young
man had gone into the bank in town, and
had then told him to wait at a certain tryst-
ing place to which he had never come. He
msinuated that the young man had probably
taken the monev and gone to America or
to sea, as he was fond of traveling and had
had a quarre! with his father sometime pre-
vious on account of his roving disposition.

The following stratagem was resorted to.
The young man’s rebuilt life-like wax head
was placed on his skeleton dressed in
clothes he used to wear when at home.
Next his body was propped up just as if
he were alive in his favorite chair at the
table. Then the peasant was sent for.

(Continued on page 275)
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The Skyscraper of To-morrow Shown in the Drawing Above, Will Tower Upward to a Height of One Thousand Feet, There Being Sixty Stories in the Build-
ing. The Trafic Will Pass Right Through Tunnel-like Passageways in the Building. and There Will Be at Least Three Levels for Traffic Above the
Ground. Ample Provision Will Be Made for the Future Mode of Rapid Locomotion by Airplanes and Helicopters.

Skyscrapers

O=-TNOTTOW

By H. WINFIELD SECOR

HE 1allest office buildings of today

are exemplified hy such magnificent

monuments of the architects’ and

engineers’ skill as the Woolworth

and other similar huildings erected
m the larger American cities. The highest
of these huildings is the Woolworth edifice,
which towers 792 feet skyward. with its
fifty-one stories of offices. The skyscraper
of to-morrow will probably not exceed onc
thousand feet in height, as above this figure
they become a decided menace in lheavy
winds or due to other causes, such as earth-
quakes, ctc. A New York architect and
engineer, Mr. Harvey W. Corbett, President
of the Architectural Leaguc of New York,
has designed a new skyscraper of the future
which soars upward sixty stories, to a
height of one thousand feet, and covering a
large city block, such as those extending
between the avenues in New York City,
or about four hundred fect square. Mr.
Corbett believes that these new structures,
which will come into being probably within
the next fifteen to twenty-five years, will
combine business offices together with a
hote! and apartment house system: and he
bases these ideas on the belief that New
York will grow more and more to be the
great central business center of the world.

ADVENT OF THE SET-BACK SKYSCRAPER

The skyscrapers of the future, believes
this architect, will take the form shown in
the accompanying picture, with set-back
roofs.

The future skyscraper, as outlined by Mr.
Arnold Brunner, President of the Fine Arts
Federation of New York, embodies several
interesting engineering developments, espe-
cially with regard to the handling of traffic

on the streets surrounding such great build-
ings. New York at present is a city of two
levels, one on the surface, and one under-
ground. No doubt in the future we will
have at least three levels of traffic; onc
underground, that on the surface. and an-
other above the surface. The underground
arteries of traffic will comprise subways,
under-river tubes, etc:

Motor trucks and other heavy vehicles
will have possession of the street or ground
level with passageways through arches built
under the large buildings, while an elevated
roadway above the street level proper, will
accommosate pleasure vehicles and pedes-
trian traffic.

A suggested solution of the traffic prob-
lem is shown in the accompanying illustra-
tion, drawn by Mr. Wardell, wherein the
pedestrian traffic takes place along walks
possibly twelve feet or more in width, sup-
ported on hrackets or otherwise against the
building walls. It is easy enough to de-
sign schemes for providing different levels
of traffic, as those here outlined and pic-
tured, but it must be remembered that the
engineers hehind the government of our
larger cities have been striving steadily to
eliminate elevated structures of the type
which tend to darken the streets helow.

No doubt before a great .while we will
be provided with some newer form of cheap
and strong transparent material, resembling
glass. which can bhe used for the road-bed
of such elevated roadways, so that the light
will shine right through it. By keeping such
roadways separated in two narrow lines
passing up and down on the opposite side
of the street, in a similar manner to the
arrangement of the elevated railway struc-
tures in some cities now, plenty of illumina-
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tion is allowed to reach the main street level
hetween the track structures. One thing
is certain, and that is, that people are not
very fond of traveling in subways, but they
do not have any choice in the matter, as they
are provided by the engineers who lay out
our cities and transportation facilities, and
they are. we have to admit it secms, a neces-
sary evil, to some extent at least. IMowever
the editors have always had in mind that
it should certainly he possible to solve some
of our unbearahle traffic congestion in cities
by providing one or more elevated road-
ways, especially if care is taken to see that
the street view helow is not cut off almost
entirely from fresh air and light.

The accompanying picture shows the pro-
posed skyscraper of the future compared
with the Eiffel Tower, which measures one
thousand feet in height, and the present
king of skyscrapers, the Wonlworth Build-
ing, which is 792 feet in height.

LANDING AIRCRAFT ON ROOFS

On the morrow when aircraft promise
to hecome as plentiful as mosquitoes in. the
summertime, there will imdoubtedly be some
provision made for landing planes on the
roofs of buildings. To-morrow, building
roofs will no doubt be found useful for
aircraft landing and starting purposes, as
the U. S. naval aeronautical experts have at
last perfected the catapult for projecting
the planes into the air at the rate of fifty
miles an hour, and a remarkable net de-
scribed several issues ago, whereby an air-
plane can be stopped within a short space.
With the development of the helicopter,
which is just now starting to come into
prominence, the airplane of to-morrow can
he made to rise straight up or down.
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Above in Photo No. I We
Have an Illustration of a
Typical Poison Ivy Leaf.
Poison Ivy is Found in Na-
ture in Two Forms. The
First is a Small Shrub, and
the Second is a Climbing
Vine. The Real Poison Ivy,
and the Shrubs Produce the
Same Poisonous Effects and
Eruption.

N ET.E"w...w s R.. ..

\ 1 i thil
Photo No. 2 Shows the Flow-
ers of a Poison Ivy Vine.
This Vine Secretes a Resin-
ous Substance Which Cling-
ing to the Skin, Produces an
Eruption. In Photo No. 3 a
View of a Poison Oak Plant

is Given.

Treatment of Poison Ivy and Insect

LONG the woodland paths there 1s

a cooling shade, the hot sun plays

itfully through the leafy crowns of

the trees, on every hand there is an

exhilarating odor of growing things.
Viburnum and smilax are on either side
together with elderberries and brambles.
But there is also the poison oak, a bush like
shrub, from knee to waist high. It appcars
to he a harmless looking growth but its
cffect upon the skin when touched is known
to all who have had ivy poisoning.

Of poison ivy there are two kinds which
are not commonly distinguished from each
other. Both have the same effect upon the
skin although one is a climbing vine and
the other a smaller shrub. The real poison
ivy (Rhus toxicodendron) is a climbing or
trailing vine with variable three-foliated
leaves which is found everywhere in open
hrush. ravines, and on the border of forests,
although it also spreads its tendrils along
woodland paths and the fences of field and
meadow. As an older plant it often climbs
tall trees, fastening the aerial rootlets upon
its rough bark. The other species, known
as poison oal, (Rhus radican) is smaller,
more shrublike, having thicker and more
clliptical and less lobed leaves. It is also
an inhabitant of the open woodland regions
and bushy hillsides, frequently covering
fences with its green leaves.

Of all poisonous sumachs, for the poison
ivy belongs to this large group, the poison
ivy is by far the most peculiar, for, if any
part of the plant is hroken, a non-volatile
resin is excreted which clings to the hand
which bruises the growth. Tt is this resin
which is poisonous, and, if it is uncon-
sciously conveyed from one place to another,
the poison is spread”and affects those parts.
Even a very minute amount of it is suffi-
cient to produce the poisoning, and within a
short time, from a few hours to two days.

Bites

By DR, ERNEST BADE

REMEDIES FOR IVY
POISONING

1—Iodine solution. Apply with
cork or brush but not too often.

2—Sugar of lead solution. Apply
with cotton or a piece of cloth—
don’t use for more than a day or
two or it is liable to cause lead
poisoning.

3—Household ammonia. Apply
about once an hour with cotton or
cloth. Must be fresh, strong solu-
tion.

4—Saturated sal-ammoniac solu-
tion; harmless, and can be applied
as often as necessary, and if desired
cloth may be soaked in it and
placed over the swelling.

5—Hypo-sulphite of soda, or
what the photographers call “hypo”;
saturated solution applied periodic-
ally with cloths or with cotton.

6—Strong salt water solution or
fish brine.

7—Baking soda solution; hands
rubbed with moistened baking soda
several minutes after mowing lawn
or picnicking in the woods.

8—Copperas or iron sulphide
solution.

9—Milky sap of the milkweed
plant recommended by Dr. Bade.

The author of the present article
recommends that fats, oils or greasy
salves should not be used, as these
will cause the poison to spread still
further over the skin. The poison-
ous element is easily removed with
alcohol.

T
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a peculiar itchy sensation is felt. Pustules
appear which turn into blisters containing
a fluid which is able to infect other parts
of the skin on contact. The eruption lasts
about a week. Then the skin dries up
leaving no scars,

When the leaves of the poison ivy are
only toiiched. and no cells are broken, no
symptoms of poisoning will be found. It is
curious to note that, while some persois
are perfectly immune, others are more or
less susceptible to it.

When any of this resin comes in contact
with food, a grave internal poisoning will
result. This may hecome so serious, that a
nervous disease or paralysis may develop.

The poison of the poison ivy is never trans-
mitted through the agency of the wind—
all beliefs and assertions to the contrary not-
withstanding. The poison is not volatile, is
not found on the hairs of leaves nor is it
present in the pollen, and therefore it is a
physical impossibility to transmit the poison
without coming in direct contact with it.

The resinous substance given off by the
poison ivy when the cells of the plant arc
broken. is known as toxicodendrol. This
active principle is insoluble in water, there-
fore simply washing the affected part with
soap and water has no effect, and if its
removal is attempted with fat or oil, it will
soon be found that the poison has spread
still more. On the other hand toxicodendrol
is easily removed with alcohol. and speedy
and permanent relief is ohtained by washing
the affected part frequently with-a solution
of 50% to 75% alcohol to which sufficient
powdered acetate of lead (sugar of lead)
is added until no more will easily dissolve.
This will effectually prevent the poison from
spreading. If alcohol is not at hand, then
table salt may be used, first wetting the
skin and then powdering it well with salt.

(Continued on page 294)



By HAROLD F. RICHARDS,

HETHER his target is a gray
haired wolf or a two-legged bel-
ligerent in a foreign uniform, the
chief purpose of a marksman is to
hit that target from the greatest
possible distance with the maximum force
and accuracy. Even as late as the close of
the recent war there remained in a state
of incomplete solution
a number of the many
intricate problems
which must he solved
if the purpose of gun-
nery is adequ