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To
PRACTICAL MEN
and
ELECTRICAL
STUDENTS

You can use this marvelous little
book for solving your problems in any
phase of electricity including Motor
Starters and Starting Boxes, Overload
and Underload Release Boxes, Rever-
sible Types, Elevator, Controllers,
Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers,
Variable Field Type, Controlers for
Mine Locomotive, Street Car Control-
lers, Connections for Reversing
Switches, Motor and Dynamo Rules,
Rules for Speed Regulation, Connec-
tions for Induction Motors and Start-
ers, Delta and Star Connections, Con-
nections for Auto Transformers, and
Transformers for Lightning and Power
Purposes.

If vou are interested in calculation
you can find plenty of it in the various
work on Simple Electrical Mathemat-
ics, Electrical Units, Electrical Con-
nections, Calculation of Unknown Re-
sistances, Calculation of Current in
Branches of Parallel Circuits, Calcu-
lation of Weight of Wire, Wire Gauge
Rules, Orm’s Law, Watt’s Law, Infor-
mation regarding Wire used for Elec-
trical Purposes, Wire Calculations,
Wiring Calculations, Illumination Cal-
culations, Shunt Instruments and Cal-
culation of Resistance of Shunts,
Power Calculations, Efficiency Calcu-
lations, Measuring of Unknown Resist-
ances, Dynamo and Dynamo Troubles,
Motors and Motor Troubles, Calcula-
tion of Size of Pulleys, Current Calcu-
lations in finding Impedance, React-
ance, Inductance, Frequency, Speed of
Alternators and Motors, Conductance,
Susceptance, Admittance, Angle of
Lag and Power Factor, and Formulas
for use with Line Transformers.
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ARE YOU INTERESTED
IN ELECTRICITY?

If you are, this is your opportunity to get a book which is as
authentic as it is complete! For every problem that has puzzled
you and is puzzling you, you will find the solution in clear, definite
language in the BLUE BOOK. Its informatative contents come
from the pen of Yorke Burgess, founder and head of the famous
electrical school bearing his name. It is a pocket-size note book,
especially adapted for the practical man and those who are taking
up the study of electricity. You can have this note book with you
at all times and you can read and study it in your leisure moments.

With all mailing charges postpaid, we will send you this excel-
lent book for one dollar ($1.00). Just mail us your order, enclos-
ing a dollar bill, a check, or a money order with your request for
a copy. Knowing its value thoroughly, we are convinced that you
will like the book, but after five days we will be glad to refund
Y(ipr dollar if you should care to return the book. Just drop us
a line.

THE McCLURE PUBLISHING CO.
Dept. G.G. 720 Cass Street, Chicago, Ili.
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How Steam Radiators are Made | Bijioril . ooonposeriogoo 199 The Monts Senific News T

There is nothing perhaps more ubiquit-
ous than-the cast iron radiator used for
heating home er office by steam, hot water
How do they cast these radia-
tors with hollow interiors, many people

Oor vapor.

ask daily? See the August issue.

How Matches Are Made

How matches are made is more of a
question than it might seem at first hand.
We visited one of the largest match fac-
tories in this country, and will publish in
the next issue a veryiinteresting illustrated

article on the/subject. IEreventing Ships from Rolling...... 208
o : Electricity Direct From Sunlight....209
Have You Seemthe Rowmobile? BTER Qp prom Sunlig
This is the very lafest vehicle for one or Ancient Torture ‘Methods Part 2....210
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rate of speed without the aid of storage Fooling the Movie-Going Public. ...212
batteries, motor or gasoline engine. Full By A. P. Peck
working drawings and photos in the Au- “Lost World” Above Berlin ....... 214
gust number. Don’t miss it! The Taste Organ .................. 216

Expose of Famous Comedy
Movie

A very interesting description of how
the clever airplane and other startling By J.
scenes were photographed in a leading
movie comedy now before the public will

appear in the August number.

King of Super-Hets!

The greatest of all the Super-Hets will

be described and diagrammed.

First Airplane to Fly to North Pole..200
- By H. Winfield Secor, E, E.

Norge’s Flight Over North Pole
Raising the S$-51

$25.00 Prize For Human Aura Photo 203
By Feun Germer
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By Joseph H. Kraus
Aero-Hydro Glider ................ 205
By F. E. Loudy, Aeronautical
Engineer
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By Dv. Ernest Bade
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By P. C. van Petegem

Transfusing Blood Electrically

W. Von Stein
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By L. B. Robbins

Newest Devices of the Month ....
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By Prof. T. O’Conor Sloaune,
Ph.D. LL.D.
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By George Wall
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By William M. Butterfield
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By Ray Cummings
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By Dunninger
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Luminous Pictures ................ 237
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Junior Electrician ................. 240
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LEARN THE SECRETS OF INVENTION
USED BY EVERY GREAT INVENTOR

195

INVENTORS ARE MADE—NOT BORN

Invention is the easiest, most natural function of the human
brain. Every idea we have is an invention. The inventor
of the O’Sullivan Rubber Heel walked upon hard cement
floors all day. These jolts tired him, so he nailed pieces of a
heavy rubber mat to his heels.

The young man who thought of putting “h90k§” on the up-
per part of his shoes in place of “ey_elets” dl‘d it sxmply. be-
cause he wanted to save time lacing his shoes in the mornings.

A young man got tired of drawing water from the erll
with an old chain pump, and devised a “pressure pump’ to
do this work for him, with a saving of nine-tenths of his
muscular energy. This idea is now used in the gasoline-
measuring pump of every “filling station” in the country.

These men were not “born inventors”; they were plain
every-day folks who applied their minds to practical needs.

WHY MANY INVENTORS NEVER SUCCEED

Many inventors do not succeed because they never patent
their ideas, or fail to protect their inventions with the proper
evidence of priority, or because they do not make broad
enough claims. But the greatest loss sustained is by inventors
who fail to fill a real need. The patent office museum in
Washington is full of devices which accomplish no really use-
ful purpose; no one wants to manufacture them, because few
people would have any use for them. All successful inventors
are men who have learned to discern a real need and who in-
vent something which makes people exclaim, “Now, why
couldn’t I have thought of that?”

STOP GROPING IN THE DARK

Hitherto, every inventor had to work out the principles of
invention for himself, often toilsomely, through months and
years of discouragement and wasted effort. But now, for
the first time, you can actually learn all the principles at once
—exactly as other people are learning the principles of elec-
tricity, automobile mechanics, law, medicine. For the first
time in history, invention is being taught as a science, just as
Thomas A. Edison once predicted that it would be. The easy-
to-learn principles which every great inventor has used have
at last been written down in black and white, by Raymond
Francis Yates, and 15 other great inventors, and the Bureau
of Inventive Science offers them to you in the first course in
practical invention ever devised.

WHAT EVERY INVENTOR MUST KNOW

This course begins at the beginning and tells you every-
thing necessary to help you in conceiving, developing, patent-
ing and marketing your inventions. Here are the titles of the
25 inspiring lessons:

Development and Application How to Market An Tnvention

of Inventive Imagination Developing Memory and
Developing the Idea Concentration
What an Inventor Should What an Inventor Should
Know About Chemistry Know About Mechanics
What an Inventor Should What an Inventor Should
Know About Drawing Know About Physics
Collection of Data as an Aid The Different Fields of In-
to Research and Invention vention and Research
Practical Application of Sci- Keeping Legal Records of Re-
entific Laws and Principles search and Invention

Development of Labor-Saving ‘What an Inventor Should
Devices and Machines Know About Manufactur-

‘What Not to Invent ing Methods

Different Kinds of Patents Applying for a Patent

Foreign Patents Laws of the Patent Office

What An Inventor Should Patent Rights and Their
Know About Infringements Exploitations

What An Inventor Should Ox:ganizmg a Company
Know About Electricity Miscellaneous Advice

Nothing has been omitted. Everything you need in order
to do practical inventive work is taken up step by step, and
explained by experienced, successful inventors.

LET 15 INVENTORS SHOW YOU ’

The authors of this remarkable course have set down, for
the first time, the laws and principles of Inventive Science.
They have, in brief, actually shown you Joww to invent. In
simple, easily understood language they explain how success-
ful inventors work; how ideas are developed and made prac-
tical; and how to protect your invention and turn it into dol-
lars when you have made it. Instead of groping blindly for
years, learning through painful experience, this information
will enable you to develop your ideas quickly, protect them,
and find a market for them.

A FORTUNE WITHIN YOUR GRASP

Perhaps you may develop the idea for such a useful article
as the snap fastener, which returned such enormous profits
to its inventor that he paid an income tax of $29,000. You
need not be a trained mechanic in order to realize a fortune
from an invention; any simple little convenience like the
“crimped” hairpin is enough, if it is new and practical and
fills a universal need. But whether you have an idea for an
invention now or not, by all means take advantage of the Frce
Examination Offer that the Bureau of Inventive Science is
now making.

We will send you the entire course of twenty-five lessons, as
described above, with the prixilege of ten days’ inspection.
Pay only $2.95, plus a few wmisipostage, to the postman who
delivers the course. Thisdmnanes wwill be returned to you at

once if you decide to ret3rm fhe lessons within the time al-
lowed. =i

This Bureau is not connected in any way with patent at-
torneys or manufacturers. - Our only wish is to help am-
bitious men and women to develop their inventive ability—
to become successful inventors.

Perhaps only one little idea, as simple as putting a rubber
tip on a pencil, or a metal one on a shoe-lace, will bring you
thousands of dollars. These two examples brought fortunes
to the men who first thought of them. The man who whittled
out the first “Kiddie Kar” for his own child is said to have
made $5,000,000 out of it. Is there any better way to spend
your spare time? One little idea may win a fortune for you!

Send no money. Just write your name and address on the
coupon below, or send a postcard. But do it TODAY. It
may place a fortune within your grasp! Bureau of Inventive
Science, Dept. 77, Wisner Building, Rochester, N. Y.

BUREAU OF INVENTIVE SCIENCE,
Dept. 77, Wisner Bldg., Rochester, N. Y.

Please send) me your complete course of 25 lessons. I will pay the
postman $2.95, plus postage, which will be returned to me at once if
I return the Course within ten days.

Name +oveivenicesonnoeenans (0 9000000000d8000000008d0000a06600aaa0
X b S
(70000000000 00000000002a000a000a State....eouiivennns 0000000aa g

Qutside of U. S. $3.25 cash with order.
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.which you would like to have further information.

To sit down and write an individual letter to each of these
respective concerns, regarding the article on which you desire
information, would be quite a task.

As a special service to our readers, we will write the letters
for you, thus saving your time and money. -

Just write the names of the products about which you want

information, and to avoid error the addresses of the man-
ufacturers, on the coupon below and mail it to us.

If the advertiser requires any money or stamps to be sent to
pay the mailing charges on his catalog or descriptive literature,
please be sure to enclose the correct amount with the coupon.
We will transmit to the various advertisers your request for
information on their products.

This service will appear regularly every month on this same

page in SCIENCE AND INVENTION.
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READERS’ SERVICE BUREAU,
EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed mformatxon on their product as
issue of SCIENCE AND INVENTION.
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and you can make yourself [What Some of Our_
independent for life by un- |Students Say of This

Course:
. L3 b
earthmg one of chemlstry SEE ol o

o anticipations, Since I have been studylng withh

ets your sehool I have been appointed chemist for

ye un lscovere secr ® the Scranton Coal Co. testing all the coal and

’ ash by proximate analysis. ‘The lessons are

helping me wonderfully, .and the] interestm%

1 way in which they are written makes me wai

Do you remember how the tales of pirate gold used to fire T e AT ORI ATS GOU
your imagination and make you want to sail the uncharted ENS.

g ? n hen vou 1 wish to express my appreciation of your
seas in search of treasure and adventure? And the 1y i (1 CI [ CUIEHEUty CF S
would regret that such things were no longer done. But that mendation to %lhe Gedneral Bleetric Co. I in-
g g — - tend to start the student engineering course at
s a ml'Stake- The}’_an’ done tf)day and evefyday not on the works. This is somewhat along electrical
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-
Bl Rl h h . k tion from a reliable school no doubt had con-
your own country. Quietly, systematically, the chemist works. siderable influence in helping me to secure the
His work is difficult, but more adventurous than the blood- Jobs-—léf-rVIéN IEETI:THUXSEIN- T —
. . . . 0 Ia ve €€l more an { T
curdling deeds of the Spanish Main. Instead of meeting an your course and am still doing nicely, I hope
early and violent death on some forgotten shore, he gathers to be your honor graduate this year.—J. M.

on oD o NORKUS, JR.
wealth and honor through his invaluable contributions to hu-

T, O’CONOR SLOANE, 1 find your course excellent and your instruc-

_ ‘AB., AM., LL.D., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented | tion, truthfully, the clearest and best assem- -
Hoted Instuoor, Tecturor @nd | dynamite, made so many millions that the income alone from | it Mo Eidr ety A iy fo e Hi
2%23;“;2“‘35&‘115°§3§§§“‘:&‘£x‘”§§§$ﬁ  his bequests provides five $40,000 prizes every year for the o From tao time I was having Chemistry 1t
achievements 'to his credit. Not advancement of science and peace. C. M. Hall, the chemist ,,f;fv_"e‘}era}ﬁee?ec%?ﬁxe%‘épilnagm;%utom‘xfr‘x?wastoltnissv
pnly has Dr. Sloane taught chemis- § ho discovered how to manufacture aluminum made millions | frionds, and urging them to_become members

try for years but he was for many A . £ Mthemiii L yers
iyears “engaged -in commercial § through this discovery. F. G. Cottrell, who devised a valu- §i«.nfluﬁrt.l an orsanizsiion—CHARLES BN

istry work o
Chemistry . able process for recovering the waste from flue gases, James 1 sdhall always_recommend your school to my
1 friends and let ghem know how simple your les-
Gayley, who showed how to save enormous losses in steel | ftiends and Jet fem kaow b
manufacture, L. H. Baekeland, who invented Bakelite—these ok am moro than pleased. You dig right in
5 rom the stag I am pojng to get somewhere
are only a few of the men to whom fortunes have come | I tho sigh Lam Eojng fo gt somewhere
through their chemical achievements. youw.—A. A, CAMERON.

I use your lessons constantly as I find it

[ more thorough than most text books I can
ow is the lime to | = w s
Thanking you for your lessons, which I find
° . not only clear and concise, Dbut wonderfully
St d Ch t interesting. X am—RODT. H, TRAYLOLR.
u y emls ry I received employment in the Consolidated
Gas, Co.f é appﬁeciatel very much the good
Not only are there boundless onportunities for amassing service of fhe school when a recommendation
wealth in Chemistry, but the profession affords congenial wag asked for.—JOS. DECKER.
employment at good salaries to hundreds of thousands whe
merely follow out its present applications. These appli-
cations are innumerable, touching intimately every business and every product in the world. 'The work of the f
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of pleasure. The days
in' a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring /
prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home V4

> To qualify for this remarkable calling requires elaborate specialized training. Formerly it was l

necessary to attend a university for several years to acquire that training, but thanks to our
highly perfected and thorough system of instruction, you can now stay at home, keep your /CHEMICAL‘
position, and let us educate you in Chemistry during yeur spare time, Even with only common
scheoling you can take our course und equip yourself for immediate practical work in a chemical INSTITUTH
laboratory. Dr. Sloane gives every one of his students the same careful, personal super- /OF NEW YORK
vision that made him celebrated throughout his Jong ecareer as a college professor. Your
instruction from the very beginning is made interesting and practical, and we supvly you Home Extension
with apparatus and chemicals for performing the fascinating analyses and experimental

’ } I Division 7
- . work that plays such a large part in our method of teaching, and you are awarded the /
] , 5 i i i -Z—West Broadway
Experlmental Equlpment Institute’s official %ploma after you ;:ie salt;sfactorlly completed the course. 66 New York Gity
. ‘ asy Monthly Payments
n 3 ., / Please send me at once,
FurnlShed to Every Stude t You don’t have to lliavs evg? the smz:ll price ofnt.he course to start. You ean without any obligau'(())n on miY
) . crs N pay for it in small monthly amounts-—so small that you won’t feel them. part, your frece Book ‘‘Opportuni~
We give to every student without additional charge this il "ooot™of our course is very low, and includes everything, even the ties for Chemists,”” and full par-

chemical equipment, including forty-nine pieces of labora- oo gy outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Equip-
tory apparstus and supDlies, ‘“&d fort)yrdtlffser:n(ti gggziggﬁ of monthly payments places a chemical education within the reach of /menc given to every student. Also please
and reagents. These comprl;ek “’f atnh‘a aogrsen The ftted evervone Write us and let us explain our plan in full—give us the /tell me about your plan of payment and
used for the experimental \\tor 1? . chase or the outfi opporgunity of showing you how you can qualify for a highly trained / your special 30 day offer.
E?&Walfomggn abolfseizll.velsab%(;atg?y) acgessory for performing teehnical position without even giving 'up your present employment, /

countless experiments, Special 30 Day Offer

Besides furnishing the student with his Experimental fNA\IE
Equipment, we are making an additional special offer for o

CHEMICAL INSTITUTE 50 Wt oqay tor Sull’ foromution aed-ros.”

book *‘Opportunities for Chemists.’”” Send the coupon

OF NEW YORK Inc right now while it is fresh in your mind. Or just g ADDEESS seeeeesussssssassaanernursseccansanessiionss
b4 © write your name and address on a postal and mail
it to vs. But whatever you do, act today before /
HOME EXTENSION DIVISION 7 this offer is withdrawn,
66-Z—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! CITY aaveamnannnnns. s

S. I. July, ’20
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HERE ARE THE
BIG STORIES IN
THE JULY ISSUE

“STATION X,” by G, McLeod
Winsor. A wonderful radio
serial describing in vivid lang-
uage a titanic struggle between
Lunarians and Martians, waged
by, the development of future
means of warfare. A tale of
hair-raising terror and suspense.

© “THE EGGS FROM* LAKE

TANGANYIKA,” by Curt
Siodmak. A new German story
which we consider ethe best
scientifiction short story for
1926. 1t is the cleverest. and,
without doubt the most amazing
thing that we have seen in
years,

“THE MOON METAL,” by
Professor Garret P. Serviss.
One of the greatest scientific-
tion stories ever written, with a
most astonishing and intriguing
plot that will hold your interest
to the end.

“DR. OX’S EXPERIMENT,”
by Jules Verne. A little-known
but amazing scientifiction story,
wherein a sleepy town suddeniy
bursts forth "in an amazing
fashion.

“THE MAGNETIC STORM,”
by Hugo Gernsback. The inner
secret of how the Great World
War was really won by Tesla
currents—if you can believe
this unusual story.

“THE SCIENTIFIC ADVEN-
TURES OF MR. FOSDICK,”
by Jacque Morgan, wherein
“The Feline Light & Power
Company” is organized, and in
which you will again meet the
great inventor in a most mirth-
provoking story.

“THE SPHINX,” by FEdgar
Allan Poe. A little-known story
by the great writer, which
again shows how our senses are
sometimes fooled by the simpl:
est of things.

“DR. HACKENSAW’S SEC-
RETS,” by Clement Fezandié.
The secret of ‘““The Invisible
Girl.” This new Hackensaw
story is as astonishing ws its
predecessors, and shows you
what happened when the hunt;
ers tried to locate the invisible
girl. An excellent short story.

?

25¢ ON ALL NEWSSTANDS

% are the reasons why

world famous writers
such as Jules Verne,
Prof.Garrett P Serviss,
H.G.Wellsandothers
have written the
most amazing stories
of the present and
future that the world
has known.

Many of these stories are
being printed for the first
time in this country

Every story in the great, new magazine “Amazing
Stories” is partly scientific—Every story is doubly
interesting—because it combines intense, gripping
imagination with a touch of pure scientific flavor.

The man who reads the famous stories of the im-
mortal Jules Verne, never forgets them, they take
you away from the world on marvelous flights of
fancy. Yet there is a possible plausable scientific
basis throughout.

If you haven’t seen a copy of “Amazing Stories”
you've missed the most interesting story magazine
published today.

Ask your Newsdealer
25c¢ for single copy
Subscription $2.50 the year

Published by

Publishing Co., Inc.
New York, N. Y.

Experimenter
53 Park Place
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” - - « HUXLEY

WHERE SCIENCE FAILS

By HUGO GERNSBACK, F.R.S.

NE of the most characteristic features of natural Science

is that the more progress is made in it, and the more new

inventions and discoveries come along, the less the aver-

age person seems to know about it. ‘The reason is, of
course, very simple. Science itself, due to the flood of inventions,
speeds up our lives to such a tremendous extent that every one of
us, in order to compete in the struggle for existence, must become
an expert in his chosen calling. 1f hé does not do so, he falls by
the wayside.

The average man or woman, as a rule, knows one thing pretty
well, but has little conception of what lies outside of his sphere.
For instance, the business man in any line of business will probably
be well conversant with most subjects that touch his business.
Outside of these subjects he seems to have little knowledge and does
not seem to care to know what is going on. And this is really a
pity, because, though he may not realize it, knowledge, as the saying
goes, “never hurts”, and it often happens that such acquired knowl-
edge outside one’s regular line of work comes in most handy at
times when ones business changes or when new and unexpected
developments in the same business occur.

To be specific, how many people are aware of scientific progress
in the various sciences that is going on day in and day out? How
many average individuals could name you the 12 greatest inven-
tions or discoveries for 1925? You will find the percentage amaz-
ingly small. But not only that—ask a dozen individuals, so-called
intelligent people, a number of absurdly simple science questions and
you will find out immediately how the wind blows. Suppose you
try the following list on your acquaintances and see how they “stack
up” in their knowledge of everyday science. You will find that the
average schoolboy or high school student probably fares better than
the average business man or business woman, but even the youngsters
will give you some surprising answers that assuredly are not “in the
book.’ -

Here are the questions:

(1) What materials go into the manufacture of a lead pencil?

(2) What is static?

(3) What is newspaper stock made of?

(4) What is a short-circuit?

(5) How long is the day and night at the north and south poles?

(6) What metals does a magnet attract? .

(7) What is the difference between heat and cold?

(8) Why are mountain tops colder than their bases, although
nearer to the sun?

(9) What is crude oil?

(10) What is the difference between bacteria and germs?

(11) What is the difference between a musical note and a noise?

(12) Can brown or dark eyed parents have blue eyed off-spring?

These questions, as it will be noted, run the entire gamut of the
various branches of science. To the scientific man they are, of
course, absurdly simple, even childish. But try them on a crowd of
people and ask them to write the answers

sible nor convenient to have a text-book at hand. Moreover, many
situations arise constantly in all of our lives wherein a little knowl-
edge would do a tremendous amount of good, and the lack of knowl-
edge often will mean a vital difference.

Take such a simple thing as your wife accidentally splashing some
grease spots on her new gown. Lack of knowledge probably will
induce many people to send the gown to the dry cleaner, while the
man or woman who knows a little bit about everyday science or,
rather, chemistry, in this instance, will know that there is a common
solvent for grease, the name of it being either gasoline or benzine.
Very often a perfectly good dress or gown is spoiled by applying the
wrong cleanser, because such a cleanser is not a solvent for the par-
ticular stain.

But to be a little more specific, when it comes down to your busi-
ness. A certain concern for years has been manufacturing an item
in which it was necessary to cover a bent metal rod with a piece
of thin rubber tubing in order to give "it protection. The rubber
tubing had to be put on by hand, and it was an expensive and diffi-
cult method. Six months ago the concern had to discontinue manu-
facturing the article, because the dealers and stores no longer could
afford to pay the high price. After the machinéry had all been
scrapped and the line discontinued, it was found out, quite by acci-
dent, that the article could now be manufactured by electrically
rubber-plating the article. So the machinery had to be rebuilt, at a
cost of thousands of dollars, and the firiyy now plates the article with
rubber at a price considerably belowsfwhat it was possible to do
heretofore. If the president of the cafpatarion had been a reader of
some popular scientific magazine, hd pidhalidy would have seen the
article, months ago, and would haveé pltiinkd the necessary knowl-
edge and so effected a huge saving. .

This sort of thing is by no means an isolated case. It happens
every day, and only those who refuse to burden themselves with a
little excess knowledge are the ones who lose out in the end. There
is hardly an establishment in the country that the man of science,
who knows his P’s and Q’s could visit without finding a vast amount
of ignorance displayed at every hand. 'The up-to-date business man
who thinks he has all the latest labor-saving devices is not nedrly
so up-to-date as he believes himself to be, and it is often the man who
knows just a little bit more than the rest who forges ahead and
passes his competitors,

A well-known radio manufacturer proved this quite a while ago
when he applied an old principle to a new business. It was the
custom among radio manufacturers to solder eack wire to the various
bus bars and other connecting wires or strips in the radio set. The
manufacturer who knew the little bit more, however, applied the spot
welding system to the radio set manufacture and built a compara-
tively simple machine by means of which, in a single operation,
mind you, it is possible to weld about 30 connections in the space of
two seconds—an operation that takes the other manufacturers as
long as 30 and 40 minutes to accomplish. Not cvery one knows

about spot welding. 1t is simply the appli-

down, and see what happens. You will be
surprised. Incidentally, the questions, cor-
rectly answered, will be found in the back of
this magazine on page 260.

Of course, most of your friends will tell
you that if they wish to know the answers
to these questions all they have to do is to
look them up in an encyclopedia or in a
physics text-book. ‘This is very true, but at
best a poor answer. It is not always pos-

THE GOLDEN AGE OF
SCIENCE
is symbolized by the golden cover
OF SCIENCE & INVENTION,
LOOK FORTHE GOLD COVER
every month!

cation of a little scientific knowledge to one’s
own business that may spell successor failure.
But whether you are a manufacturer or
not makes no difference. Some time in life
there will arise an occasion when the ac-
quired knowledge will come in handy. Keep
prepared and Science will do its bit for
you. You should understand things—it is not
enough to know where to find books about
them. Make a library out of your brain.

Mr. Hugo Gernsbéck soeaks every M;)nday at 9 P. M. from Station WRNY on various scientific and radio subjects,
' 199 ‘
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Photo at left is
that of Com-
mander Rich-
ard E, Byrd,
U. 8. N., who
with Floyd
Bennett, his
pilot, flew to
North Pole
and back in
airplane.

FEW weeks ago two intrepid United
States flyers, Commander Richard
E. Byrd and Floyd Bennett, his.
pilot, completed in 1574 hours a
1,500-mile journey over the frozen Arctic
from Kings Bay, Spitzbergen to the
North Pole and back. The direct route
followed by these daring flyers is shown in
the accompanying photo-diagrams, which also
bring out ‘a number of other interesting
features, such as the fact that flat landing
spaces on the ice were frequently seen in
proximity to the Pole, and that no land was
sighted on the entire 1,500-mile journey.
Commander Byrd and his flying partner,
Floyd Bennett, expert pilot, completed the
round trip to the North Pole on May 9th
without landing once on the entire journey.
The dirigible “Norge” started on her mo-
mentous trip over the North Pole to Alaska,
shortly after the return of Byrd and Ben-
nett in their triple-engined Fokker airplane,
the “Josephine Ford.” =
As in previous cases of polar explorations,
Commander Byrd waited for the spring of
the year when the most " agreeable climate
was liable to be found in the polar regions.
He also had the advantage of constant sun-
light on the entire trip of 1534 hours.

Science and Invention for July, 1926

First Airplane to ‘Fly to North Pole

By H. WINFIELD SECOR

Wonderful Round Trip to North Pole Made in F ifteen and One-
Half Hours by Commander Richard E. Byrd
and Floyd Bennett, Pilot.

The TFokker monoplane used by Com-
mander Byrd was built at Hasbrouck
Heights, N. J., not far from New York City,
while the three wonderful engines which
enabled this trip to be completed success-
fully, are of the type known as the Wright

Whirlwind, each engine having nine cylin-
ders of the air-cooled type. The cylinders
are of the fixed radial type, and each engine
developed 200 horse-power at 1,800 revolu-
tions per minute. These engines are ideal for
polar trips as’ cold does not affect them.

o5
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The photo-diagram above shows route
startling flight to the North
pleted in 1534 hours,
flyers could see fifty

followed by Commander Byrd and Floyd Bennett in their

Pole and back from King’s Bay, Spitzbergen. The trip was com-

the distance flown having been about 1,500 miles. As diagram shows the

miles to either side of the plane. Peary’s sled route to the pole in 1909 is
also shown. :

- OIESES MYARUREE Y PMARY

Commander Byrd and his companion Floyd Bennett did
not depend on the magnetic compass, but used instead a
bubble sextant and the new sun compass invented by Albert
H. Bumstead of the National Geographic Society. As Mr.
Bumstead stated—“The sun is visible for twenty-four hours
a day in the summer in the far north. The sun compass used
by Commander Byrd depends upon the fact that the sun
moves regularly around the sky in twenty-four hours, and by
having the clock with a_twenty-four-hour dial the pointer
can be kept following the sun while the instrument remains
in one position.

“If Commander Byrd desired to travel in a due north
direction he would set the compass dial for north, and then
so maneuver his plane that a shadow thrown along one of
the hands of the clock dial would be exactly superimposed
upon that hand. This shadow is cast by a projection that
rises from the body of the clock hand. The sun compass
is very easy to use when the clock has been accurately set
to sun time and the sun is visible enough to cast a shadow.”

Many people wonder how Commander Byrd knew when he
had arrived at the North Pole. He had the distinct advan-
tage of the new bubble sextant, which provides an artificial
horizon. Even if the fog obscured the real horizon, the

MO TRAR GOGs FE

Among the many interesting observations made
nett on their trip to the North Pole
places on the ice were noted near the North Pole.

Depth of the water at the pole, as measured by Peary,

In flying to the Pole, Commander Byrd
flew at an average elevation of 2,000 feet,
while on the return flight the average eleva-
tion was 3,000 feet. In flying back from the
Pole, the two birdmen made extra speed with
their Fokker monoplane, due to the reduced
load of gasoline. New methods of naviga-
tion over the polar route were employed by
Commander Byrd, notably the use of the new .
sun compass and Bvrd bubble sextant and
a new system of establishing his position at
any time, as developed by George Littlehales.

by Commander Byrd and Floyd Ren-
and return was the fact that many flat landing

bubble sextant allowed the navigators to ascertain their posi-
tion by sighting at the sun. A few years ago this would
have been a more difficult process, hut thanks to the Little-
hales’ method of calculating positions in the vicinity of the
North Pole, the flyers knew their exact position at all times.

No land was seen by the flyers.
was 9,000 ft., as indicated above.

Peary, when he reached the
North Pole in 1909, stood -
on a mound of snow, bring-
ing his eyes to a point six-
teen feet above the surface
of the ice. Peary could
only view an area of 35
square miles while Com-
mander Byrd could view
9,500 square miles, when
at an altitude of 2,000 feet.
The aerial explorers could
see 55 miles in all directions
at the pole.
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DIRECTION FINDER LOOP AERJALS, \

AT RIGHT ANGLES TO EACH OTHER,

PLACED AROUND ENVELOPE OF SH(P\\
.}/

The hydrogen filled dirigible “Norge” has now successfully completed its
wonderful trip from King’s Bay, Spitzbergen, directly over the North
Pol¢, landing at Teller, a short distance from Nome, Alaska. Thanks to
radio and latest scientific navigation instruments, the “Norge” flew a
practically direct route over the North Pole, as the map below shows,

SEXTANT,ETC.GWES POSITION
ASTRONOMICALLY: SUN (OM—
PASS ALSO GIVES POSITION.

: “FOUR. MAGNETIG COMPASSES CARRIED
NEW INSTRUMENTY GIVES
T | WelGHT OVERLICE . o =

1

RADIO WAVES FROM AMERICAN x i
AND EUROPEAN STATIONS ACTING w1 {’

S
_ON RADIO COMPASS GIVES Posmou{/\

N = )(
t’/;—,)/ T000-MILE RADIO TRANSMITTER
= 200 WATTS; WAVE LENGTH 500- 1600 METERS,
RECEIVING SET TUNES FROM 3000 TO
> PURIER. |
(OED

25000 METERS.X TUBEAM
PHONES AND LOUD\SPEAKER. P

SERALTS (R FRe \\ et Y
TRy Lo

AT NORIH POLE

N‘\fk e pictures
RAD(O AC

R above and below
ATLANr,CO” show route of first
; T radio message sent
from North Pole by the
“Norge.”

m T, T
i

VYA fg
RADIO RECEIVING

STATIONS.ON .. ‘
NORTHERN .2 BY
COAST OF i NUNIes

- NORWAY

trn g,

),
il e

DIRECTION
OF WIND

MESSAGE RE
LAYED TO -
T~ STAVANGER
=== AND TRANS- 4
J MITTED BY AIR TO NEW YORK

Above: 1If I : "~/
fuel or en- / =50

gines failed
“Norge”
could drift
with wind.

Left: “Norge’
carried parachutes
§ and if necessary crew
f could have landed on
ice, as shown. Airship
carried sleds as well as
snow shows and skis.
Crew could have walk-
ed to nearest settle-
ment.
{ Below: Very peculiar circum-
J stance met with by explorers
aboard the “Norge’ is shown
below. When directly over
the North Pole, all directions
then point south.

Pictures above and at right show various j

methods “Norge” was prepared to em-

ploy for landing crew and ship. Water
bag anchor is clever.
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Map above shows actual as well as proposed original route of dirigible “Norge” on her

momentous journey from King’s Bay, Spitzbergen, over the top of the world where she

landed successfully at Teller. Aslaska. The explorers were brought to Nome by motor«
boat, having to drive a dog team part way.

wwWwW americanradiohistorv com


www.americanradiohistory.com

202 Science and Invention for July, 1926

w g
S-51
By RAYMOND J. WARDELL

(From an interview with experts at the Brooklyn Navy Yard.)
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R HE method by which the submarine S-51, is going to be raised utilizes buoyancy
’%7\55\\\ \“;_"-‘;1;5%%%%5% tanks or pontoons, in addition to the bouyancy created by blowing out the water
7 = e from most of the S-51's compartments. Fig. 1 shows large wood covered steel pon-

toons which are sunk into position along the sides of the submarine by filling them with
water. When the time comes to attempt raising a sunken ship in this manner, the
water is blown out of the tanks by compressed air sent down into the tanks through
one and one-half inch fire hose lines. These lead to the surface, where they are con-
nected to a large number of compressed air storage tanks aboard the tender ship.
Note how the heavy lifting chains are anchored to the huoyancy tanks through large
steel tubes passing diametrically through the tanks. FEach pontoon is fitted with
automatic relief valves, so that excess pressure can leak off through these valves
as the pontoons rise with their load. The two pontoons anchored halfway to
the surface by chains, will cease lifting when they broach or reach the surface,
thits checking any further upward 1ift of the submarine. If all of the pontoons
were sunk to the level of the hull, the ship would come up with a rush, and
in this way accurate control of the whole lifting operation is obtained. When
the submarine rises to within sixty feet of the surface the suspended wreck will be
towed into shallow water. Here a new bite will be taken by flooding the pontoons
and allowing them to raise the submarine again. By repeating this operation the sub-
: marine will be eventually raised to the surface and put into drydock. TFig. 3 shows
<Zs, ~  PRE-HEATER ,r‘_'-i' liow high pressure water jets are used in order to clear a passage through the mud
MELTS COPPER *” 13 around the midship section, so that chains can be passed around the hull. Figs. 4 and
AND BRASS g 5 show details of the improved oxy-hydrogen blowpipe used for cutting steel and other
/< AIR CONE PQOTECTI FLAME metals under water. A cone of compressed air keeps the water away from the flame
- and for melting copper and brass, an extra high pressure hydrogen line is provided.
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$25.00 Prize for Human Aura Photo

NEW WAYS OF SEEING THE HUMAN AURA.

T is fairly easy to-see the Human Aura
—that peculiar atmosphere that sur-
rounds each one of us, and which clair-
voyants and psychic mediums say mir-

rors all our emotions in movement and color.
Tt is so easy that it is a wonder that more
people have not seen it without looking for
it. A great many have, in fact, for those
to whom I have attempted to show it have
often confessed to having seen it before, but
thought it was an illu-
sion. The colors are
not so easily seen.

So in the first place it
will be necessary to de-
fine what the Aura is,
and what it is not. Then,
when we look for it, we
will not get excited over
an after-image and say
that we have seen the
Aura. Not everyone can
see it, of course. Think-
ers, artists, musicians,
etc., are generally more
sensitive than others.

WHAT THE HUMAN
AURA IS

The Human Aura is
a haze, a mist, a gase-
ous appearance that sur-
rounds the human body
on all sides. It is usu-
ally restricted to a space
within a foot of the
body, but on speakers of
considerable  emotional
power (like a football
coach 1 have seen) it
may expand out three or
four feet while thcy are
delivering a stirring lec-
ture. Ordinarily, how-
ever, we do not sce*the
full extent of the Aura; we generally see
only the denser brighter portion which ex-
tends about 2 to 5 inches' from the body.

Very close to the body, about %§ of an
inch thick, lies a grayish-violet line, the
clearest and most definite part of the Aura.
Tt looks like a “solid” gas, and is called the
“Ftheric Double” or “Etheric Body,” be-
cause it is supposed to be the over-lapping
or extension of a body almost exactly like
our physical body except that it is made of
much finer “etheric” matter which enables
it to permeate the physical matter of our
body and to seemingly exist in the same
space. As this matter is supposed
very tenuous—as much finer and more active
than a gas as a gas is than a liquid—the acti-
vity of its particles causes the Ftheric Body
to press outwards a little further than the
physical matter of the body, and thus we
have the overlapping phenomenon.

THE INNER AURA

Extending out further than the Etheric
Body lies the “Inmer Aura,” which has 2
colorless appearance as ordinarily seen, and
which is sometimes called the “Tealth
Aura” because the radiating energy of which
it is the expression forms striations or lines
like thick hairs which stand out at right
angles to the surface of the body when the
person is in good health, and droop when
he is tired or in ill-health. This portion
of the Aura is quite clear and presents an
appearance similar to the heated air over a
radiator although it does not tremble. As
usually seen by inexperienced persons -under
unfavorable conditions, it extends from 1 to

The Editors would like to see a photo of the human aura.

By FENN GERMER

2 inches from the body all around; but
under better conditions, or when seen by a
person accustomed to observing it, it is
often seen to extend from 6 to 12 inches
all around and sometimes more. The stria-
tions are usually seen only by the more
sensitive observers.

THE OUTER AURA
Vet further extends the “Outer Aura,”

Here is one method of utilizing

be calcimine, although that is best because
there is almost no direct reflection of light
to interfere with seeing the Aura. It may
be marble, or colored wall-paper without de-
sign, or cloth without sheen, etc. The colors
should be as light as possible, for a very
dark background, with the exception of dead
black, tends’ to render the Aura invisible.
This is probably because dark colors absorb
much light, and therefore reflect little back
through the Aura.
There is one exception
to this, which is that
if one stands in a bal-
cony three or four stor-
ies above a sidewalk
or an asphalt pavement
—a Cloudy day is best
—one can look down on
human beings, dogs,
cats, horses, etc, and
see them walking about
in an envelope of mist
or gas. This strikes one
as very comical on first
sight. The visibility of
‘the Aura under these
circumstances is prob-
ably due to the fact that
when we look down on
it, we see a much
greater thickness of it
than when we look at it
from the front or the
side. It is like seeing
the effect of the atmos-
phere on the sun; when
it is high in the heavens
there is little atmosphere
to pass through and it
appears bright, b u t
when it gets down near

Other hints  the horizon, the greater

ultra-violet rays, whereby it will probably become possible to photograph the aura.
are given in the very fine article herewith, written

by a keen student of the subject.

i

thickness of the inter-
vening atmosphere be-

to be

which is almost invisible and can be seen
only under the most favorable conditions,
so we will not deal with it except briefly.
Tt may extend from 1 to 3 feet out from
the body.

The means requiréd to see the Aura are
very simple and elementary. The first re-
quisite is that the experimenter determine
beforehand not to be led astray in his en-
thusiasm by any sort of illusion, as this is a
very disappointing pitfall for one who is not
used to observing the delicate phenomena.
The second requisite is a suitable back-
ground, which should always be matt (that
is, unpolished, like the surface of calcimine
or velvet) unless otherwise specified, and
as free from decorations or marks as pos-
sible. Decorations or marks on the back-
ground distract the attention and make it
difficult to focus the eye properly on the air
near the body. The best backgrounds are
black velvet or velveteen; and, if in a dif-
fused indirect light, white polished tile or
porcelain. The black velvet, especially if
made into a booth large enough to contain
the whole body with outstretched arms, is
best for detailed study and for carrying out
Dr. Walter Kilner’s experiments mentioned
later on; the white tile is best for learning
how to look for and see the Aura. One
can easily see the etheric body and the aura
around one’s hand when washing in a por-
celain washbowl, and a dim light is particu-
larly favorable, Other good backgrounds
are yellow, cream-colored, and blue calci-
mine. Green and orange are permissible too,
the only unfavcrable colors being red and
brown. The background need not necessarily
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gins to reve gl in dimming the sun’s

light to a desgi rod.
THE US# OF COLORED SCREENS

The Aura can also be seen by observing it
through chemical or colored screens. Dr. Wal-
ter Kilner in his book “The Human Atmos-
phere” describes a screen made up of a
glass water-cell (such as that used in lantern-
slide machines to project the reactions of
chemicals in solution) with thin glass sides,
in which is put a solution of dicyanin (a
rare coal-tar dye used in sensitizing photo-
graphic plates to infra-red light) in pure
alcohol. He advises the use of two solu-
tions, one rather light in color, the other
dark. To use these screens, one first looks
through the dark one at some source of day-
light for two or three ininutes; then one
turns to look at the person whose Aura is
being examined and who must be standing a
short way in front of a black velvet back-
ground, either through the lighter screen
or without any screen at all. The light
should be dim and may be adjusted by rais-
ing or lowering a window shade. The ob-
server should always have his back to the
window when observing the Aura.

Dr. Kilner gives methods of seeing the
colors in the Aura, but as they are rather
complicated and not likely to succeed in the
hands of an amateur, I refer those inter-
ested in his book, which is published by
£. P. Dutton & Company, New York City.
Simply stated, he creates a complementary-
colored after-image in the eye by the use
of a colored band of paper; then he looks

(Continued on page 275)
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nizing

NE of the most recent of the scien-
tific developments which will revo-
lutionize the exhibition of motion pic-
tures in small theatres in little towns
has just been announced as having been
perfected. The developments are the
result of research in the Bell Telephone
Laboratories, The American Telephone
& Telegraph Company and The West-
ern Electric Company, who have been
working upon this system for the War-
ner Bros. Pictures, Inc. By this sys-
tem it is possible to synchronize the
motion pictures with the reproduced E:
sound, and have that sound perfectly t
¥

t

natural. The photograph at the right
shows a scene at the recording labora-
tory. The music and songs may be
picked up from more than one remote
place and may be made to act on the
record after being carefully mixed in
the mixing panel

The camera is driven
by means of an electric
motor at a speed in
exact synchronism with
the motor driving the
recording disc, or turn
table.

The illustration at the bottom of this page gives 1S a representation of how
small theatres will be benefitted by this system. When the show comes to
Broadway the finest orchestras will record the music for the picture. This
need not be done in a studio but can be done in a theatre and. the orches-
tra music picked up can be relayed to a distant recording laboratory. The
only precaution required is that the recording and projection motors must

Volce and
B JOSEI?HT?I:I_: —KRA:E‘J"S——

Right: Photo shows a close-
up view of the

wax record, the cutting
head and the microscope
used for examining t;e /
grooves. Motar is in the
foreground. PROJECTOR

Science and Invention for July, 1926
, °
Ovies

fa VFHE particular scene depic-
ted on this page is one in

which a duet is being sung,

{ . > ; Microphones are seen sus-
pended overhead but will not
appear in the finished picture.
They could, of course, be
concealed in the scenery.
The heavy curtains overhead
prevent echoes, The sound is
_picked up by the microphones
and then transmitted by wire
1 to the amplifying panel, from
‘,\ which the amplified sound
} goes to the cutting needle and
{  is recorded on a thick, cheese-
i like' record. The man stand.
'\ ing is examining the grooves.

.

The photo-

graph here shows
the padded lining of the
sound-proof camera hous-
ing.

£

“cheese’

/ MOTORS ARE-
SYNCHRONIZED

——

be in synchronism. When the film arrives at the small theatre the record and

the projection machine are driven by the same motor. One of the new
types of phonographs which employ vacuum tube amplifiers is used to
reproduce the music and in this way the audience at the town theatre will
get the benefit of an orchestra of unusual size. Talking.pictures do not
present enough appeal to warrant feature films to be made, but the music
present enough appeal to warrant feature films, but the music is necessary.
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The conveyance illustrated in the diagram above is capable of a speed of struct a craft of this type large enough to cross the Atlantic at an average
150 miles per hour over the surface of water and can carry a large number  speed of 120 miles per hour, which is greater than the speed attained in
of passengers, It rises on the water until the lowest hydrofoils are in the  actual flight, Because its skims the water it is entirely safe. Emergency
water, while a large percentage of the lift is obtained from the air foils sails are provided in event of engine failure, The propellers are of the reg-
as well as the hydrofoils in the air. It is driven by means of propellers ular aerial type.
coupled to airplane engines. It is possible at the present time to con-

A Natural Ice

—F. E,LOUDY, Aeronautical Engineer,

N this ice mine the ice-forming process

starts soon after the close of winter. The
temperature inside is below freezing in the
summer and higher than the surrounding
temperature in the winter. The icicles are
fifteen to twenty feet long. During warm
weather a heavy fog-like vapor is seen to
rise irom holes in the ground near the mine.
A very strong out-draft can be noticed at

FISSURES IN ROCK-COVERED i
BY LOOSE SHALE OR OTHER < N
POROUS MATERIAL —— A“A\

D

SICE FINE"

A schematic diagram of the ice mine is seen in
the diagram above. Note ice formation.

the mine in the summer. The theory is
that small fissures in the rock lead from
the pit to some point higher up the hill.
In the spring the outside air being warmer,
causes a current of cold air to come down

. ) A

and out .the S.haf‘t' Warm air drawn in a:t Here is an actual photograph of the ice mine at Sweden Valley near Coudersport, Pennsylvania.

the top 1s chilled to such an extent that it The ice lasts all summer and melts during the winter. The shaft is ten by twelve feet at the top
; . ' n g t

will freeze any moisture 1 the mine. and almost forty feet deep.—~R. M. Holland. Photos courtesy Coudersport Ice Mine Co.
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NE of the most remarkable methods

for the production of apparent motion

is that of employing a series of col-
ored lights for the production of the effect.
This system is not a new far-fetched ideas
it is actually being employed at the present
time for animating painted colored signs.
There are several ways of producing this
motion and two examples of the systems are
illustrated in the diagrams at the bottom of

If a red cow is illuminated with a red light it

disappears. When illuminated with blue it
turns black.

Courtesy of Color Animation Corporation.

Science and Invention yor July, 1926
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immediately above
show how it is pos-
sible to change the
facial expression of
one poster. The illus-
tration assumes the
aspect above when
red light illuminates
it, and that at the left

%The two small inserts

this page. In the one at the left, two bulls
are seen on opposite sides of a fence. These
are both painted red. Now when a red light
is flashed upon either bull, it disappears. At
the same time that the light is flashed upon
the bull on one side of the fence, a blue-
green light illuminates the bull on the other
side of the fence, making it visible and
producing a black color. The retention of
vision produces the illusion of the bull
actually leaping over the fence. In the
figure at right, the see-saw is made to appar-
ently swing up and down.

This particular system is of extraordinary
value in stage effects. For instance, a
winter scene can he instantaneously converted
to a summer beach scene, the snow disap-
pearing entirely, the hills of ice being con-
verted to the waters of the beach, and a pile
of snow in the foreground becomes con-
verted into a bathhouse. FEven the girl’s
costume miraculously disappears from her
back and she stands there in a one-piece

www.americanradiohistorv.com

tion at the top of this page.

when blue light is sub-

Eemefel stituted

Snow may be seen on the trees and

;Our artist has depicted a winter stage scene in the larger illustra-

on a pile, as well as on a log in the foreground. The actress is
attired in a winter’ costume, and this is exactly how this scene
would appear when a blue-green light is thrown upon the setting.
If this blue-green light is now extinguished the scene immediately
changes to a summer effect, the girl being attired in a bathiﬁg suit.

bathing suit or even less if the manage-
ment so desires. By means of these lights,
costumes can be made to appear and disap-
pear. The outer garments of the girl are
made of cellophan, or red gelatine. When
this is illuminated by a blue-green light it
becomes opaque and jet black. The instant
that a red light is flashed upon the costume
it becomes as transparent as a sheet of glass.

« ]l

By a}t_ernately flashing red and blue-green light
at the figures, they may be made to move,


www.americanradiohistory.com

Science and Invention for July, 1926

5

Bottle Feeding the Orchid

In the photo above we see how the author
arranges orchid seedlings in glass test tubes
with a tuft of cotton in the top of each tube.

HE most important orchids used as
cut flowers today include all of the
many species of Cattleya. The flowers
of Cattleya are well built, large, and
exceptionally vivid and peculiarly showy in
tint so that they attract instant attention.
These flowery fantasies are more wonder-
ful than the most extraordinary vision of
the imagination, and, whenever orchids are
mentioned, these seemingly fragile and deli-
cate blooms, are recreated in the minds of
those who know them. By far the greater
part of them are natives of the riverbank
jungles of Brazil and Central America where
light, dampness and heat cause them to
thrive in superabundant luxuriance. Al-
though these native flowers may be ex-
ceptionally bewitching in their appearance,
the florist has successfully formed a large
number of hybrids which far surpass the
original species in beauty.
The crossing of orchids is not only suc-
cessful with species of the same genus, but
related genera can also be used and even

.these hybrids have been found able to propa-

gate themselves.,, Many hybrids have been
formed between Cattleya and Laelia, al-
though other genera are equally adapted for
the production of new varietics.

As a rule such hybrids grow quite rapidly,
develop many wonderful flowers, are very
variable, and produce fertile seeds with
great difficulty. Crosses of this character
only become a possibility through the fact
that the organism itself is variable, and has
no definite unchangeable characteristics. All
things in Nature are pliable, one form
merges imperceptibly into another ; she never
produces the same thing twice, and the
meaning of life and reproduction becomes
apparent when the law of variation is more
closely studied. Without variability and
heredity, new properties could not be pro-
duced, and without the law of heredity,
these could not have becn passed on to the
progeny.

Here is an interesting sample of the author’s

work with orchids. This photo shows seed-
lings six months old in a two and a half inch
pot.

Cattleya and Its Hybrids
By DR. ERNEST BADE

CHARACTERISTICS OF HYBRIDS

In every hybrid the characteristic prop-
erties of two individuals are united into one
by the sexual method. When species hav-
ing constant properties are crossed with each
other, the resulting hybrid possesses a well
defined regularity in its hereditary properties,
and contains the peculiarities of both its
parents. Should such a constant be lacking
in the parents,—the properties of each being
still variable—such a regularity in its heredi-
tary properties will not be found.

The results obtained from the first genera-
tion are not sufficiently characteristic'to give
any certain conclusion as to the progeny of
such crosses, certainties become a possibility
only in the second generation.

Hybrids are partially fertile and partially

Another corner of Dr.

Bade’s conservatory and

here we see a further

development of seedlings

occurring in boxes cov-
ered with glass.

Chemical glassware comes

in handy for growing the

young plants. Left: Or-

chid seedlings in a glass
vessel.

[

The photo below shows
how the anthers are re-
moved with the tip of a
pencil. The crossing of
species is explained in the
article at length.

non-fertile and, in general, the more remote
the relation of the parents the less likely
are they to be crossed and the less likely
will they be able to reproduce themselves.

Hybrids, having but little reproductive
power, can be treated so that they partially
recover their regenerative ability. This is
accomplished by simply propagating them
vegetatively for several generations.

In the second generation a splitting up of
the progeny occurs, and this in a well known
percentage is known as Mendel’s law. From a
careful selection of this generation, the next,
or third, will come true to form. For, on
crossing different genera, certain well de-
fined characteristics may combine, but these
characteristics of the hybrid are not so

www americanradiohistorvy com

One corner of the author’s conservatory. The
seeds are sown in flower pots which are stood
in water, covered in turn with glass globes.

firmly established that they can not be re-
solved again. . )

CROSSING SPECIES

Tt is a common practice to cross species of
the same genera.

If this process is utilized for the produc-
tion of new forms, the coloration of the
flower is most important. The variations of
the existing floral tints are always limited, to
a certain extent, to the color of the main
genus. Blue can be replaced by red, but if
yellow is lacking, it cannot take the place of
blwe. On the other hand certain red colors
may change to a blue, as the coloring matter,
anthocyanin, which is dissolved in the cell
sap, is known in a red, purple, and a blue
modification. But not every red is adapted
for this purpose. The yellow pigment of
the flower is usually produced by chromato-
phores which, when xanthin is present, is
vellow, and when this and carotin are pres-
ent, is changed to orange. Rarer in occur-.
rence is a yellow coloring matter dissolved
in the cells as, for instance, in Antirrhinum,
Verbascum, Dglilia variabilis, etc. Whitc
flowers do nuf gantain a coloring substance
but, betweely thi ulassy, transparent cells of
the flower, &ir 3paces are formed.

Tt is these existing colors, which may be
light in one and dark in another, that the
florist- must take into consideration while
producing new colored varieties. If two dif-
ferent plant species of the same or related
genera possess different colored flowers, then
both can, undoubtedly, be successiully
crossed and the hybrids derived from the
seeds may take on characteristics, which lie
midway between the parents. Continued

propagation can, if conditions are favorable,
tesult in a new variety of flowers having
(Continued on page 272)

V‘V

)

Another sample of the author’s experiments
in growing orchids. The seedling here shown
is one and a half year’s old, in a 2-inch pot.
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The picture above shows the openings along the hull and below the
waterline through which th& Water enters and escapes from the anti-
rolling tanks, a new Gefimian thvention, which bids fair to become
popular in the design of ocean steamships. Here nature does the work,

%mi?s Fro

Science and Invention for July, 1926

ollin

T e e S raEN L S

S 'W

spaces connect by a pipe running across the ship, through a suitable

reducing valve, As the ship rolls, water enters one or the other of

the compartments, and the reducing valve retards the motion of the

air or water, causing the water in either case to counterbalance the
wave action,

There is a chamber provided on each side of the hull and these two;

The two diagrams at the

ANGLE OF ROLL 16° | ANGLE OF ROL}; 5%} left show in a vivid man.
A

stability of the ship when

fitted with these new anti~_

1 bt WM\M/NV‘/WVW rolling tanks. The results

NW‘M’WVM WW\ . obtained by using a gyro-

scope on board the ship

are also similar to the
ones shown.

<t

\ ner the great increase in

ROLLING TANKS
NQT IN'ACTION

ROLLING TANKS
IN ACTION

Permanent Electric Charges a Scientific Wonder
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OR many years we have known and used

permanent steel magnets, but what would

vou think if a man handed you a small
metal box containing a cake of wax, which
he told you contained a permanent ‘electric
charge? In other words according to this
idea, we shall before long be going into an
electric shop and asking for a 100-volt cake
of wax, or maybe they will be rated in kilo-
watt-hours. Thanks to the remarkable ex-
periments of a Japanese physicist, Prof.
Mototaro Eguchi, it has now become pos-
sible to impress a permanent charge of elec-
tricity into a cake of wax. Molten wax,
as shown in the picture at the left, is allowed
to harden by cooling in the presence of a
strong electric field. The wax mixture em-
ployed by Prof. Eguchi wusually contained
50 per cent. of resin, mixed with 50 per
cent. of carnafiba wax. The electrostatic
charge is applied to the wax by means of
a metal plate lowered on to the molten wax,
and also through the metal pan containing the
wax. The high potential is obtained from
vacuum tubes as shown in the picture here-
with. As will be seen the metal pan and the
metal plate lowered over the wax, constitute
a high voltage condenser, and the wax mix-
ture as it hardens, is acting as the dielectric
of this condenser. One side of the wax is
found to be permanently negative, and the
other side permanently positive. Some of
the charged electrets have lasted since 1919.
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Electricity Direct

from Sunlight %

By S. R. WINTERS

ORKING as a hired hand, for $1.25
per day, on a dairy farm near

3 Youngstown, Ohio, a struggling
youth was obtaining a livelihood and sharing
his meager funds with the demands of an
education. Thirty-five years later, this same
individual has achieved the revolutionary
thing of transforming sunlight directly into
electricity. This remarkable discov-
ery which may prove to be one of
the far-reaching achievements of
science within this generation, is to
be credited to Dr. William W.
Coblentz, Chief of the Radiometry
Section of the U. S. Bureau of
Standards. Delving into all sorts
of substances and studying their
reaction to radiant energy from sun,
moon, and stars, Dr. Coblentz has
discovered a mineral that performs
the incredible feat of changing light
directly into  electric  current.
Molybdenite is the name of this
magic mineral and, unfortunately,
cach sample contains a spot no
larger than the point of a pin that
produces this marvelous result of
converting light into electricity.
This sensitive spot, small as it is,
when exposed to the sunlight, gen-
erates enough electric current to
throw the ncedle of an elec-
trical measuring instrument
clear off the scale.

Samples of molybdenite used
by the Bureau of Standards in
its experiments of transform-
ing light into electricity, are
placed in ordinary pill boxes,
the picce of mineral being sol-
dered between two fine wires,
The chip of molybdenite con-
tains a very small spot, barely
larger than the point of a pin,
which manifests this inexplic-
able phenomenon of changing
light into clectric current. A
single pin hole is made in the
pillbox, the tiny hole being op-
posite the magic spot on the
mineral, and when exposed to
the sun, sufficient electricity is
generated to deflect the needle
of the galvanometer.

The large picture at the
right shows how electric sun
power plants of tomorrow may
furnish our electric current.
Electricity from light-activat-
ed cells charges a storage bat-
tery; the current being drawn
from the battery as required.

i

/m,f—(—r‘r“r’ R ‘5\" @

| SOLDERED )
GALVANOMETER
STR’XP OF
MOLYBDENITE

SPOT SENSITIVE
TO LIGHT SMALL

HOLE TO ADMIT
b LIGHT

AS A PINPOINT T—""Z~PILL
Tt BOX
T 9%

B SENS!TIVE SPOT

Method of soldering copper wires to strip of
molybdenite and connection to galvanometer.

The sunlight shines through a pin-hole in the

top of pill box on to sensitive spot on sur-

face of molybdenite strip. As long as the sun

shines on the molybdenite, a deflection is

noted in the galvanometer. Connecting sev-

eral of the strips in series yields an increased
voltage.
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Photo shows Dr. William W. Coblentz of the
Bureau of Standards at Washington, D. C., in
his laboratory and he is examining several
specimens of molybdenite, the mineral which
he has found to be sensitive to light: When-
ever the light falls on a piece of molybdenite,
an electric current is set up within it which
can. be measured with a galvanometer, as
shown in the other illustrations herewith.
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HUMAN TORTURE IN
ROMAN ARENA

R s =

REPRODUCTION OF A CURIOUS
OLD PRINT, SHOWING INSTRU-
MENTS OF TORTURE

Science and Invention for July, 1926
egree of Old

e Third

IN SPAIN
<l

The picture speaks for
itself. Each victim has
a hand nailed to the
upright plank behind
him and th ey stand
there in agony, while
the lesson given and
its moral are supposed
to be dilated on by the
preacher, The strange
costume worn and the
curious mitre-like hats
are supposed to be
correctly shown.

A BED OF
TORTURE

DPPmcr
On the right: The un-
happy victim lies pros-
trate on a plank driven
full of pointed nails.
One of the execution-
ers is shown tying him
down and the others
are working -upon his
shoulders  apparently
to see that he escapes
no whit of the torture,
The general impression
from this old engrav-
ing is that it was an
everyday occurrence,

APPARATUS FOR BREAKING
WITH THE WHEEL

The victim tied to the wheel is turned round
and round over the fire prolonging his torture
for a period of many minutes, or even hours,

On the left is shown one of the Ro-
man Caesars who was said to have
covered victims with melted wax and
had it lighted, so as to have human
torches., The engraving shows them
on fire in the arena. We do not
know how well authenticated the
story is.

breaking with the wheel. The victim
placed upon the sharp series of ridges
has his bones systematically broken
by dropping the heavy wheels upon
the victim spacing the blows by the
openings between the ridges.

Above is shown an apparatus fori

<ttt

To the left is a reproduction of a
curious old engraving showing wvari-
ous instruments of torture, the uses
of which our readers will now be able
to appreciate after the very wonderful
series of old-time illustrations which
we have reproduced in these columns.

P>
On the right a victim is being torn
apart by four horses. The old en-
graving well illustrates the barbarity } r
of the torture witnessed by a number
of cold-blooded spectators, some of
them evidently men of high rank,
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Ancient Torture Methods

PART II

By PROF. T. O'CONOR SLOANE, Ph.D, LL.D.

7 HE subject of torture has quite an
extensive literature. It is surprising
in the larger libraries to find so many
books on the subject catalogued. Tor-

ture is of very ancient origin and for many

centuries was regulated by exact statutes of
law, varying in the different countries.

Some hundreds of years ago it was a subject

that was treated by law-students in their

theses, and to use a colloquialism, for a

period covering many centuries, it was con-

sidered “quite the thing.” It was regarded
as the best method of

formed into Scavenger. It is a simple wire
hoop. The victim was doubled up and
trussed into it and left there in constantly
increasing agony. )

The stocks were used in comparatively re-
cent times. One of the pictures shows a
man with one foot in the stocks, and the foot
bare and a boy tickling it. And one of the
most excruciating tortures is given as bath-
ing the feet with brine and causing a goat
to lick them with his rough tongue, tickling
the epidermus. It is curious to read of

the Stewarts came in again he was con-
victed, and it might have been well to send
him out of the world by the quickest meth-
od. Instead of that, lie was led behind a
cart through the streets of London from
the Tower to Hyde Park Corner, a distanee
of about two miles. The latter was the lo-
cality of the famous Tyburn, where so many
victims of the savage laws of those days
were cxecuted. All the way through the
streets, he was lashed upon the bare back.

‘He was sent back to prison, allowed to rest

for a day and then

teaching the status in
law of a criminal; the

idea was to induce a
witness to give testi-
mony in the case of an
alleged criminal, and it
was used in the most
curious way to induce -
an alleged criminal
and one who was be-
lieved to be a real one,-
to confess his crimes.
There was a very
definite feeling of al-
most statutory force,

that no one should be
punished for a crime
unless he acknowledg-
ed having committed
it. To make him ack-
nowledge it and to
force him to
confess the supposed
offense, torture was
applied. This seemed
to satisfy the conscien-
ces of the judges—it
was a sort of “i
dixit” on the alleged
criminal’s past.

It is told of one of
the English kings that
he had the thumb-
screws—a well-known
instrument of torture
—applied to his own thumbs; as he be-

gan to feel the pain, he called out to stop it,

and said that another turn of the screws
would make him confess anything.- It is per-
fectly obvious that this was the expression
of the probable effect of torture. The means
and method of inflicting it and the instru-
ments used were quite varied and a certain
degree of ingenuity, of what may be termed
the diabolical crder, were exhibited by their
constructors and ‘inventors.

Our readers will find numerous examples
of the instrument of torture illustrated here.
It is stated that as many as ‘600 different in-
struments have been invented for torturing
and some of the most curious things are
brought out. Thus one authority declares
the torture could be legally -inflicted only
with ropes and then he describes a number
of ways of doing this.

One of the English methods of torture
involving death was to hang, draw and
quarter. The man. would be hanged until
partly dead, if we may use that expression.
He was then lowered to the ground and dis-
emboweled, and the story.is told of. a lady
holding the unhappy victim’s head -in her
lap while he was cut open, as if that-could
assuage the victim’s pain. But even this in-
cident gives a viewpoint for the psycholo-

15t. a :
£ Another form of torture used in England
bore the name of the. Scavenger’s daughter.
A man named Sir Wm. Skevington revived
its use in England and his name was trans-

The examination under torture is shown in this old engraving.
from whom an acknowledgement of guilt is sought, or it may bé a. witness.
seems to have been that a criminal should confess before punishment, and the statementsd

witness under torture were considered the very best kind of testimony.

the flogging was re- .
peated, but as he was
unable to walk
he was put upon
a hurdle and dragged
along the ground and
beaten all the way.
The number of strokes
given to him were
counted and they were
multiplied by six be-
cause there were six
lashes in the whip, .
and it is told that the -
unfortunate man re-
ceived several thousand
stripes. He survived
all this and lived for
many vyears after. One
of our illustrations in
the last issue of Sci-
EncE & INVENTION
shows him pilloried.
The Russian knout
was probably the most
terrible weapon of
s u ¢'h chastisement,
short of the chain
scourge. It was a
whip with a single

TFrederick the Great, who mounted the
throne in 1740; he was supposed to have
abolished torture in that year, but treason,
rebellion and some other crimes were ex-
cepted, and even Frederick himself twelve
years later ordered two citizens to be tor-
tured on suspicion of robbery.

The strappado, one of the most famous
tortures, was sometimes called the Moine
de Caine, which means the Monk of Caen,
the latter a city of Normandy. The hands
were tied hehind the back as shown in the
gruesome illustrations and what was called
the question ordinaire, the ordinary ques-
tion, was carried out by fixing a weight not
over 125 pounds to the feet, while the vic-
tim was pulled up into the air. Drawn up
in this way the torture was very great and
its brutality was increased by raising the
victim a certain distance and dropping him
part way to the ground so as to dislocate
the shoulder joints. Tor the extraordinary
question, a weight of 250 pounds- was at-
tached and three consecutive jerks would be
given.

A clue to how the victims took all this,
may be found in a story of a man who said
he preferred the strappado to being hanged,
for he could get a surgeon to put his
shoulder joints back again after the disloca-
tion, but he said he could not get him to fix
a dislocated neck if he was hung.

Titus Qates’ perjured testimony sent many
an innocent victim to death just before the
days of the restoration in England. When
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It may be a suspected criminal

lash about Y4-inch
square, of leather or
hide which had been
soaked in water to
: make it harder. The
executioner was trained in its use. He
practised upon a pile of sand, giving vertical
strokes and by practising was able to lay
them close against each other, so that a suc-
cession of strokes covered the whole back,
leaving it a mass of mangled flesh, and if
it.did not kill the person, it ruined him for
life. It has even been said that the second
blow might be fatal.

Maria Theresa was Empress of Austria
when a document was issued in 1769, giving
elaborate instructions for the administration
of torture giving descriptions and illustra-
tions of implements in use and how to em-
ploy them. The tragic death of her
daughter, - Marie Antoinette, followed this
after a little over twenty years. In parts of
Germany torture was kept up until 1831.

The pouring of cold water upon the head
of its victim proved to be a very severe tor-
ture, and as late as 1858 it was inflicted with
fatal results in Auburn Prison, New York.

One of the cruellest things about human-
ity is that they seem to enjoy the infliction
of suffering. We have seen it in our own
country when the two young men in Chicago
killed a boy trying to commit what they
termed ‘“‘the perfect crime” We are told
that in England, in the days of the infamous
Judge Jeffries, people used to go down to
the hemp works where unfortunate women
criminals were used to work on the hemp
for ship’s ropes and tables, and the visitors
went there for the purpose of seeing the

(Continued on page 278) :

The strange idea
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lovie-Going Public

How Unusually Life-like Results
Are Obtained By Trickery

By A. P. PECK

you would see that the miniature in the
foreground would blend with the rest and
give the effect of a completed set. Using
miniatures in this manner for filling out
partially completed Ssettings it is possible to
save quite a lot of time and money in the
constructional work. However, it must not
be thought that a trick photograph of this
nature is taken in a few moments. Quite
the contrary is the case. It is necessary to
accurately line up the miniature and the
fdll size set so that there will be no dis-
crepancy and then to place the camera in
exactly the correct position so that when the
picture is taken, there will be no noticeable
line of demarkation showing where the min-
iature ends and the partial full size set starts.
Because of the fact that it is practically im-
possible to retouch a long series of small
motion picture negatives, this accuracy be-
comes imperative and without it the uses of
miniatures would be greatly reduced.

v i e e ~ v - Vv

The scene shown in the photograph below was taken
in a large motion picture studio, and is illustrated
at the left. The finished picture gives every indica-~
tion of having been taken in the out-of-doorg, but
this illusion was easily accomplished by means of a
miniature set and clever scene painting and lighting,

HE hero on horseback is dashing

madly to the rescue of the heroine.

The bridge across the ravine is

broken. To go around will mean a
trip of many miles and a losswof hours of
time. What shall he do? He studies the
situation for a moment, leggs once more
upon the back of his trusty steed and heads
back up the trail as though he were to take
the detour. But, such is not his intention.
At a distance of a few yards from the broken
bridge he wheels his horse and applying quirt
and spur dashes recklessly toward the yawn-
ing chasm. What can save him from death?
Nothing but the sturdy muscles of his horse.
Nearer and nearer the brink they approach.
Gathering himself for a mighty leap, the
horse launches forth into space and lands
safely on the opposite side, The hero tri-
umphantly proceeds on his way to the rescue
of the heroine. And what does all this
mean? It is merely a short part of the plot
of a motion picture story and here is where
we come in. The scene that has just been
described was taken in an indoor studio!
Not in an outdoor studio, not on a natural
location but in an ordinary everyday studio
whose only recommendation for attention is
its size. Imagine a set inside a building that
will be large enough to stage the above de-
scribed scene. It seems almost impossible,
but nevertheless this is just exactly what
has been accomplished at the Long Island
studio of Famous Players-Lasky.

The photographs show the hero of the
above described episode examining the broken
bridge. ILook at the lower photograph care-
fully and notice how natural everything ap-
pears. Then glance at the iltustration above
and to the left of the page and you will see
just how the scene was taken. A full size
set was partially constructed and rigidly

cross-braced, so as to be amply strong
enough to support the weight of the horse
and the actor. Canvas covered the set and
it was painted to represent rocks and ground.
But the set was not fully completed. Only
a small part of the upper edge and the
edges of the chasm were covered with this
canvas and disguised after the manner of
nature. If you were to walk into the studio
at this time and look over this set you might
wonder what in the world it could ever be
used for. But wait a moment. Thirty or
forty feet in front of the incomplete full
size set is a very small miniature set on a
platform. In front of this miniature is the
camera on its usual stand. If youwere to
stand in the same position as the camera
occupies and look toward the large size set,
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TAKING SHIP SCENES
Now let us review another short section

of a motion picture. The scene is the deck
of a ship. It is pitching and tossing violently
on the waves of an angry ocean. Viewing
the scene on the screen, you can almost hear
the wind whistling through the rigging and
feel the salt spray against your face. The
heroine, braving the rough going, is admir-
ing nature in one of her wildest moods from
the deck of the yacht. Suddenly, without
warning, a huge wave approaches, breaks
over the rail and sweeps the girl against the
side of the cabin with great force, When
you see this on the screen you would almost
accuse the person who told you that this
scene was taken in a studio of stretching the
truth to say the least. But he would not
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be doing anything of the kind. Scenes such
as this are daily occurrences in many of the
large studios and we have illustrated in con-
nection with this article just how the work
is accomplished. The way that Famous
Players-Lasky set a deck scene of this nature
is to construct it as illustrated. The entire
scene is mounted on a ball pivot and is con=
trolled by means of a series of long levers
operated by stage-hands. By proper manipu-
lation of these levers in a predetermined se-
quence it is possible to give a very realistic
rolling and pitching motion to the set,
Sometimes the photographs taken on a set
of this nature are exposed from the deck
of the simulation ship itself, but more often
are taken from the side as illustrated. In
this way the rolling motion is accentuated
and the effect of it more readily imparted
to the audience. The monster wave scene is
taken by providing an imitation wave from a
series of water tanks set up above the deck
level and so mounted as to be easily tipped.
Then at the critical moment, one of the
tanks is tipped over and the effect is exactly
the same as if a huge wave had come over-
side and swept the heroine off her feet. The
background for a scene of this nature is
usually painted on canvas as is illustrated.

A FIGHT WITH A SHARK

We have all heard at one time or another
of the pearl divers of the south seas. These
intrepid adventurers dive into water infested
by sharks, gather pearl oysters from the bot-
tom and return to the surface. Often they
are supposed to engage in deadly combat with
the sharks and such a combat would be most
interesting to see. It is almost impossible
to flm this with any degree of satisfaction,
but by resorting once more to the studio
and ifs trickery, it is possible to produce a
motion picture that would give all the thrills
of an undersea fight without any of the
dangers. One of our illustrations show how
this is accomplished. An expert swimmer
and diver was employed for this work and
was suspended in mid-air from a very fine
vet strong wire. A flexible dummy shark
was also suspended by wires which were
controlled from ahove the scene. By clever
manipulation of the control wires, the shark
was made to attack the swimmsr in a very
realistic manner and since the actor was an
expert in the water, he ‘went through exactly
the same muotions as if he were actually
swimming. The entire scene was photo-
graphed through a glass tank filled with
water and in which several small fish were
swimming. Thus local “atmosphere” was
added. Other scenes interspersed with the
fight scene were taken in a large tank and
show the diver actually performing aquatic
manceuvres.
ally taken under water help to sustain the

Such insertions of<scenes aectu-

DECK
SCENE

 WATER
i TANKS

e

A scene showing a huge wave coming over the side of a ship and creating havoc on the deck was

taken on a studio set as shown above.

The ship was rocked by means of the levers shown.

The

entire setting was carried on a ball pivot.

illusion and to cause the audience to helieve
that they were actually viewing a battle
between a swimmer and a ferocious shark,

This is the way the deck scene locked in the
movies when the wave came overside.

When the faets-put forth above are pre-
sented in cold type it does not seem possible
that the effects described -could actually be

&an.zxxel;g@ @,
il
DUMMY. .

A battle to the death between a swimmer and a man-eating shark was recently filmed by using a
flexible dummy shark and suspending it and the actor on thin wires.

through a tank of water,
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produced and could actually fool the people.
However, such is the cleverness of motion
picture directors and the trickery of the
cameraman that things can often be made to
seem just what they are not. And thus the
motion picture audience treads its happy
way to the neighborhood theatre, is fooled
and returns home just as happy as ever
even though they may know that the pictures
that they have been viewing disproved the
old saying that the camera cannot lie.

The clever methods worked out by scene
artists for the moving picture studios are
numerous indeed, and strange as it might
seem the problems to be solved for each
photoplay produgtion are hardly ever twice
the same. Some of the best productions seen
on the silver screen in the past year or two,
have been made up of a combination of
scenes taken aboard a full size ship, sand-
wiched in between close-up views of cabins,
etc. In some cases particularly where ships
are to be_plhotographed in a storm scene, a
miniature vessel one foot or so in length is
caused to bob about in a small tank in a
studio. Artificial waves are easily produced
with a paddle and with water sprayed over
the ship from a garden hose, acted upon by
the breeze from an electric fan, a startling
storm scene is enacted before the camera.

One of the unusual features of motion
picture work, both in the studio as well as
in the open, is the fact that colors which
show up well on the regular theatre stage,
do not photograph distinctly in the movies.
Therefore the visitor to the movie studio will
be surprised at the peculiar and insipid colors
frequently used, both in painting the scenes
as well as for facial “making up.”

Those interested in the various tricks used
in photographing startling scenes for the
movies will find some very interesting read-
ing by looking over past issues of this maga-
zine. Spectacular and unusual scenes which
have appeared in many of the leading photo-
dramas and comedies including some of Har-
old Lloyd’s features, are discussed and elabor-
ately illustrated in the articles which have
appeared in these past issues. One of the
most stupendous photoplays ever produced,
“Ben Hur”, was described in the March is-
stue in elaborate detail.
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“Lost World” Above Berlin

Movies and Music Aboard Airplane in Clouds

4 }‘a‘“um‘ st o e

g — o
S i

The initial showing of the motion picture, “Lost

World” in Germany took place in an airplane over

Berlin to the accompaniment of music supplied by

radio. The above illustration gives some idea of the
effect that was produced.

The Starvation Limit Mustrated

It is indeed strange to note the varying lengths of time which various members of the animal king-

dom can subsist without food. The above illustrations show the average periods from that of a

bird, which can exist for nine days without food, to that of an ordinary insect which lives with~
out nourishment for a period of one thousand two hundred days, nearly four _years,
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. The pilot of the plane in
which the motion picture
was being shown in-
creased the uncanny il-
lusion by flying through
dense banks of clouds,
thus darkening the cabin
of the plane and making
the showing of the mo-
tion picture more effec-
tive. The broadcast music
received by radio emanat-
ed  from the Berlin
Breadcasting Station and
was very well received by
the flying receiving set. A
loud speaker reproduced
the music for the benefit
of the audience who en-
joyed the sensaticn

thoroughly,

Folding Umbrelia

The photos repre-
duced here show the
comparison between
a newly invented
folding umbrella
when it is open and
when folded for con-
venient transporta-
tion.

FOLDING umbrella that will fit into
a coat pocket yet when opened is as
large as a standard umbrella, has recently
been invented by Frank J. Pugel. The um-
brella is strong and very durable, yet is
light in weight. The steel tube handle tele-
scopes and a few turns of it engage con-
cealed screws which automatically close the
umbrella. The outer half of the ribs folds
upward and inward against the lower half
which in turn folds downward and inward,
When the handle is unscrewed and extended
the ribs and the covering are automatically
opened and held rigidly in place,
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If because of high seas, this new life boat should overturn, the passengers cling to the hand rail
on the keel and by rocking backward and forward can soon turn the boat over to its normal posi-
tion, and climb back in and bail out the water. .

New York’s Motor Vehicles

It has been estimated by Harold
M. Lewis of New York City that
the motor vehicles in that metro-
polis if placed in one single line
would reach from New York to
Salt Lake City as illustrated at
the right. The saturation point has
nearly been reached and relief
must be sought from traffic con-

gestion.

e
St

i

R R

TPRESENT  NEW STORAGE BATTERY
STORAGE. BATTERY
BATTERIES.

70 MILES OLD ELEC. AUTO

RANGE ON I CHARGE ‘840 MILES

(12X OLD RANGE)

l "NEW MILEAGE ON,—
| CHARGE FOR ELEC. AUTO.

L ) Il 4 )

EQUIVALENT TO 2 OLD TYPE

Above is shown the inve}mtor of the invertible
life boat with a small scale model of the device
showing the special keel,

:
L
NEW YORK'CITY |

b,

If all of the passengers carried by motor vehicles into New Yorle

City from the north were placed in a line they would reach from

Ottawa to New York. Those entering by the same way on the

East would extend to 15 miles beyond Halifax, Nova Scotia.

From the west, the incoming passengers would reach to 15 miles

beyond Harrisburg, Penna. All of these facts are graphically shown
in our illustration at the left.

ew Highly Efficient Storage Battery Fromised

F the claims of a young Viennese engineer Gunther Polcich are veri-

fied after practical use, we may soon expect a revolution in low-volt-

age, high-amperage electrical work, such as up to the present time has
been and is being accomplished by means of large storage battery installa-
tions. Polcich claims to have discovered a new method of battery construc-
tion whereby it is possible to make up a storage battery equal in energy
to that of a standard battery such as is in use today, yet which will weigh
only 1/12th as much. Such a battery would be a great boon to electrically
driven automobiles which with ordinary storage batteries have a cruising
range of only 70 miles on one charge of the battery. With the new rmethod
of constructing batteries, the same size and weight of automobiles could
travel 840 miles on a single charge. These batteries are not as yet available
as they are in the experimental stage, but when they are brought out for
general use, they will undoubtedly greatly increase the number of electric-
ally operated automobiles in use. .

Another claim made by Polcich is that he has discovered what he terms
a “primary element” and which is capable of p-o-lucing electricity directly
without the use of a charging source, as is required by ordinary storage
batteries. The use of this element would do away to a great extent with
the use of mechanically generated electricity. - Thus by a chemical means
it may soon be possible to generate an electrical current at a munimum ex-
pense, and in a smaller space than with any other generating and so-
called storage system known today.

www americanradiohistorv com


www.americanradiohistory.com

216

TrUUDMZ-Uk
DpAOMZ

Science and Invention for July, 1926

aste Urgan

THAT the sense of taste is responsive to harmonies produced by the praper
combinations of materials has been determined by a French scholar, as
reported by C. F. Schurch. After developing the theory, this investigator ac-
tually built an experimental model of what might be termed a “taste organ”
and found it quite successful. In order to enjoy the taste harmonies, it is
necessary for the “listener” to hold a small tube in his mouth so that the vari-
ous concentrated liguids can be injected either singly or in the correct
combinations. The organ could be made up to be operated in the man-
ner shown at the left and this illustration is our
artist’s conception of a completed taste-organ.
Consideration of this subject is quite as inter-
esting indeed as that of the “smell-organ”, de-
scribed several years ago in the pages of this
magazine. It is problematical if satisfactory
jazz effects could be produced by this instru-
ment, and how about the Charleston?

Gold [eat

1,000, 000" SHEETS
OF PAPER

000,000 SHEETS
OF GOLD LEAF
4" HIGH

!

Keeping cotton waste and oily rags
of an inflammable nature in steel bar-
I1;615 hreduces the fire hazard, shown
y the photo at the left. The fire has

- . Gold, most malleable of all metals, can be
%allleil %ria.tl hea(éway llil t}]el WOOdeg beaten intp sheets 1/250,000th gf‘an inch thick.
arrel but has been slowed up an A comparison between one million sheets of
confined by the steel barrel. Photo this gold leaf and the same number of sheets of
courtesy Sheet Steel Trade Extension paper of average thickness and the height of
Commiittee. the Woolworth Building is shown above.

P &

In the farming sec-
tions of Quebec, Can-
ada, bread is not
baked in the house in
the summer time but

Contrast in Ovens

in large open air
ovens constructed of
rocks and clay and

covered with a pro-
tecting roof as illus-
trated below. Com-
pare this primitive
kitchen with the onef«

at the right. Which
would you rather use?

%That every match is a potential fire
is a fact that cannot be denied and it
is certainly well worth while to do
everything in your power to prevent
fires. The use of sheet steel barrels
for containing inflammable waste ma-
terial is a great step toward fire pre-
vention and the efficiency of such
barrels as compared with wooden bar-
rels is graphically illustrated above.
The flames in the wooden barrel tend
to spread while those in the sheet steel
container are confined. The metal
b?rrel operates to cut off the air sup-
ply.

H

Ef

The strictly up to the minute house-
wife has an electrical kitclien such
as that shown above where all mod-
ern time- and labor-saving devices
aid her in housekeeping. The motor-
driven machine shown in operation
performs numerous operations rang-
ing from the slicing of potatoes to
the rotation of an ice cream freezer.
Notice the convenience and accessi-
bility of all of the utensils,
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Finding the Best No-Knock Fuel

THE assembled single cylinder gasoline

engine shown above operates a dynamo MERLURY A’ﬁo”

which can be used to regulate the load on
the engine. The spectrogram shown at the
right is interesting as it shows that there
are other valuable no-knock fuels besides
that containing tetra-ethyl-lead. The amount
of detonation is quantitatively ascertained by
the bouncing pin, mounted on top of the
cylinder. The pin closes a circuit when it
bounces as the result of a knock which
electrolyzes water containing sulphuric acid
and the gases formed arc a measure of the
knock. The spectrum obtained at knocking
runs down into the ultra-violet. The weaker
the knock the shorter the spectrum.

Cork Kills Vibration

Tn many installations of machinery of various
kinds, there is a great deal of unnecessary
vibration which, besides causing a lot of un-
desirable noise, invariably causes a loss in
efficiency and steadiness of speed. In the
picture above as well as below and at right, the
use of a new cork material for machine instal-
lations is shown by the black lines.
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IT has been ascertained that f{elt, rubber,
sand, springs and pulverized cork are not
the proper mediums to use in eliminating
vibration from machinery. The natural
cork has been found very satisfactory, how-
ever, when properly treated, and this is the
material used in the new vibration-proof
substance here illustrated in diagram and
photo. When properly treated, it has been
found that the natural cork is quite inde-

-] Cork or Rubber

% Washers
7

structible, impervious to water and acids, and

possesses such high resilience that it is con-
sidered the best isolator for all kinds of ma-
chinery. This new vibration eliminator is
composed of strips of cork, carefully cut to
size and bound together with an iron frame,
which is not quite as thick vertically as the
cork. The cork plates are then placed in a
press and subjected to a horizontal pressure.
The cork plates are then treated by a secret
Process.
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N the past few years there has .been a
tremendous interest aroused in the auto-
mobile world by the development of sev-

eral fuels which would eliminate knocking
in the engine, due to the manner in which
the fuel exploded in the cylinder. Tetra-
ethyl-lead gasoline did the work admirably,
but at present it is out of favor, due to its
characteristics.  As

from Prof. George L. Clark of the Massa-
chusetts Institute of Technology, where tests
on various no-knock fuels have been made
with the apparatus illustrated at the left,
there are many brands of commercial gaso-
line which do not contain tetra-ethyl-lead
and yet have non-knocking properties. Ben-
zene and fuel mixtures containing benzene
are known to be excellent in this respect.

In the drawing and photograph to the left,
the test engine is shown as well as the dis-
position of the photographic plate and the
Douncing pin for determining the amount of
knock in each fuel. The engine cylinder
is fitted with a %4-inch thick fused quaitz
window. A synchronous shutter is utilized
for comparing the reaction at the four
quarters of a stroke. The spectra are ob-
tained with a quartz prism spectrograph.

IN the photo above we see Bebe Daniels

and Malcolm St. Clair playing the latest
scientific game known as “puff billiards.”
This game has already gained many fol-
lowers and it can be played in or out-of-
doors, and either two or four persons may
play the game. Spaced about the center
board are several depressions in which the
rubber billiard balls catch, when you are

lucky. The balls are shot about the game
DEDRESSION BUESER

RUBBER BALL

S
M?\%?(%RSW‘

\‘Q%;;; PIVOT
board by means of rubber bulbs fitted with
suitable nozzles. The game board is fitted
withh several sets of score markers, as the

accompanying sketch shows, and all in all
‘4 merry time is promised the players.
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Bicycles That Are No Longer
- Serviceable for Their Original
- Purposes Can Be Used In Many

Other Ways As Shown and

Described On These Pages

T Science and Invention for July, 1926

New and Unusual

by lengths of

gasoline engine situated in the hull of the boat just under the rotor and
suitably geared to it. The general plan shown here should be followed
but the details will be dependent upon the material which may be at hand.

¢

A very interesting model that can easily be made large enough to carry
one or more persons and which is propelled by the Flettner rotor principle
is illustrated at 8 and 8a. The bicycle rims and parts of the frame are
used for shaping the rotor and keeping it rigid. The rotor, suitably braced

strap iron is turned at a slow speed by means of a small

Parts of

By P. C. VAN

The illustrations on this page show the
following objects, using parts of old
bicycles.

1, is a bench grinder, saw or

other similar appliance. A bicycle wheel
makes a good pulley for a light hoist as
at 2. The weather vane shown at 3 em-
ploys a bicycle crank and pedal and at 4
cranks are again used for hanging a porch
swing. Cranks make excellent gate hinges
as is shown at 5. A frame for a circular
loop aerial as at 6 is composed of a hi-
cycle rim. The motopeller, see December,
1924, issue of SciENcE & INVENTION, may

be attached to a bicycle frame
equipped with skates as at 7.
A device of this nature can
be made to make an excellent
speed over fairly smooth ice
and if skiis are used in place
of the skates, the vehicle is
useful on snow as well.

The Tlettner rotor ship
shown at 8 and 8a is a par-
ticularly interesting device.
Properly constructed and
equipped with a small gaso-
line engine, it can he used
quite satisfactorily.

A water Dbicycle
that will afford
much sport is illus-
trated at 9. It is
steered by a front
rudder and propel-
led by vanes on the
rear wheel.

T h e illustration
at 8a shows the
appearance of a
complete experi-
mental - Flettner
rotor ship.
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Have You An Old Bicycle?
Uses FO!‘ The ‘ : Its Parts Can Be Used In The

= Construction Of Any One Of
OId BICYCEQS The Twenty-four Devices That
TR Are [llustrated On These Pages

Two bicycle wheels can be used for the
ventilating top of a circular tent as at 10.
Lengths of bicycle frame tubing suitably
suspended make an excellent carillon as =y
as shown at 11. By mounting a bicycle
wheel as at 12 and placing vanes on the
spokes, a wind mill is made. An interest-
ing roulette wheel is shown at 13. 14
shows a film drying rack or reel. A lamp
stand, 15, can be made by using sections of
wooden bicycle rims. Light canoes can be
molded into shape around rims as at 16.
A boat rudder is shown at 17. Axles are
made into tools as at 18 and
a saddle is used as a port-
able seat as at 19. A door
latch is made from a crank
as at 20; an automobile
starting crank as at 21; a
table of bicycle rims as at
22; an antenna spreader of
a rim is shown in 23 and a

IS NI e »
coat hanger is at 24. = — =
All of the illustrations

show sufficient details to : y Rt e
enable anyone at all handy e

with tools to make similar
devices and to improvise
others of his own design.

A\

EF i

Right: A rear view

of the watercycle

shown at 9 on the
opposite page.
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Transfysing Blood Electrically

By J. W. VON STEIN

This photo shows the blood transfusion
unit detached from the electrical apparatus
and ready for use as a hand operative
unit, to use where current is unavailable,

The above photograph shows the new method of
blood transfusion which differs from the old inas-
much as it uses electrically driven apparatus instead
of the usual forms of hand pump. The apparatus
was developed by Dr. Angelo Soresi, Professor of
the Principles of Surgery at Flower Hospital, New
York City. The tube here shown leads from the
arm of the donor or the individual from whom the
blood is taken, Another tube goes to the recipient,

T

The diagram illustrates the special cupped ends of
all connections to prevent possibility of blood clotting
due to sharp projections, Bracelet holds needles:

The accessory shown in the photd-
graph above is used in conjunction
with the electrical blood transfusion
apparatus and simplifies greatly the
processes of local, infiltration or re-
gional anaesthesia, It is connected to
the recipient’s terminal of the blood
flow controller while the donor’s ter-
minal is connected with an anaesthesia
tank. The anaesthetic is drawn from
the tank ®and forced through the six
needles which are to be attached to the
end connections shown.

PROJECTIONS
FOR CLIP

i

A -

NEW ANAESTHESIA
 NEEDLE

,,, P
Illustration above shows a view of the needle
holder with the two pins or projections for in-
serting it in the bracelet on the arms of the
donor cr recipient. To permit the needle being
inserted into a vein the cutter is first pushed
through the needle. After this cutting needlé is
withdrawn and rubber tube -substituted.

i
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The blood transfusion unit consists chiefly of a
blood controller chamber and syringe actuated
by a pump driven by an electric motor. A, dial
and bhand are arranged on the mechanism and
are set for the automatic regulation of the num-
ber of strokes desired. This permits a prede-
termined amount of blood to be transferred and
the machine will automatically stop when that
amount has been delivered by the pump. The
speed of the stroke may be changed while the
machine is in operation. The rubber bulb on thae
top of the machine is for the compression band.

AR i
2~ TORECIPIENT

This illustration shows
the schematic view of
the blood flow control-
ler, the valves in position as
they would be when the
blood is being drawn into
the pump from the donor.
The ring on the upper plug
brevents the valves being in-
serted upside down. The balls
are seated in the valves by
gravity.,

S R i N

The illustration at the left shows the compara~
tive length of the old and new type of needles.
The latter can obviously reach a larger area
without reinsertion. The construction of the
syringe portion of the transfusion unit is also
given, The spiral spring renders action of
syringe more gentle. Below and to the left, A
indicates the method of producing regional
anaesthesia with the apparatus illustrated at the
center of the page. B shows the system of ef-
fecting auto-transfusion, when the body of an
exsanguinous patient has been opened and a
blood vessel has been torn or cut. The body
needs blood which is routed from the arm to the
body. C shows the method of treating cases of
hemophilia, The two needles are inserted in the
same individual and the blood is taken from the
circulatory system for a few seconds and then
re-injected. This lowers coagulation time., Pus
may be removed as indicated at D.
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A Dozen

first may save
broken neck.

ol 7 K P
Uy 2o -
Gas—FE)

During thunder storms, it is not advisable

to touch the metallic parts of telephones, e

Jighting fixtures and plumbing appurten- Do not hunt for gas leaks with a lighted When bathing in a strange place, ascertain the depth

ances. A severe shock may possibly result match. An explosion is very likely to take of the water before diving. Never go swimming
if such is done. place and to result in injury, immediately after a heavy meal

2

It is obvious that gasoline should not be The result of sitting in a chair as No type of internal combustion motor should be allowed

handled while you are smoking, but this is above, may be a fractured skull or to run in a closed space as the exhaust gases are deadly.

often done with fatal consequences. injured back if the chair slips, and This particularly applies to small garages. Open doors
such is very likely to happen. when motor is being adjusted.

If you must board a train or trolley car while When using a sharp knife, never cut to- Washing windows in the position shown
jt is moving, always do so through the rear ward yourself as above, If the knife should above is dangerous as a slight dizziness
door. When trying to get on at the front slip, there is great danger of inflicting a might cause a fall. Wash the windows from
door, a slip may throw you under the wheels. severe cut or doing other damage. the inside by pulling the sashes up or down,

If the fire refuses to burn, do not throw kero- Before examining any kind of a gun, look in “Jay’’ walking is a dangerous yet comrion
sene upon it. An explosion will be the rule the breech to be sure that it is not loaded. habit. Do not indulge in it, but wait for
rather than the exception in this case. Then the illustrated action is safe, traffic to stop to allow you to pass.
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iectric Clock Can’t Lose

The photo at the
right shows a rear
view of the new al-
ternating current
electric clock.

' The enlarged view of the

rotor and a view of the
stator are given here.

The frequency of current
iscarefully maintained at
the power house, and be-
cause this frequency is so
accurately  checked the

electric clock is always TH v . i s
correct. WH-ER - ER'EQUENCY OF ALTER
»;6URREN1‘ISVCAREFUL -CHE

CLOCE&J X
CONSUMES
£ ATTS; AT109
PER KwiH. |
JTWILL RUN
S50 HRS

The photograph at the right shows the compara-

tive size of the motor which operates the electric

clock. This is really a very small synchronous motor, having a current consumption of but
two watts..

ONE of the fatest devices to make its way to the American market is the disc drops into view and notifies the user of the clock that the time is no
Telechron Clock.  This is an electrical clock operated from any A. C. longer accurate and that the clock should be reset. The motor consists of a
circuit. One need merely plug the cord leading to the clock into the lamp small two-watt stator provided with shading coils and the rotor is illustrated
socket and set the clock once, and it will continue to run as long as it has  in the upper left hand corner of this page. The frequency of the current
a supply of current and will keep absolutely accurate time. Should the cur-  must be carefully checked at the central station, because of its use in operat-
rent at the power-house be cut off for some unknown reason, a small red ing motors in weaving plants, Photo: courtesy Electime Company,

Triplex Ammeters Glant Rotorship

With the meter illustrated above it is possible to
take readings in three different phases simultaneous-
ly as contrasted with the usual scheme of having
»ne ammeter and switching it from one transformer
secondary to another by means of the conventional
fack. Three-phase circuits may thus be more evenly
balanced, thereby tending to prevent uneven load-

ing.
Photo courtesy Roller-Smith.

k cand

The Barbara-Barbara, the latest and greatest rotor-
ship just launched, is a 3000-ton vessel with a 1000+
H. P. engine. Through the propellor this engine
. will give her a speed of 10 knots without the ro-

tors. In a fair breeze her three rotors, requiring 5 NS -
40 H, P. each to drive her, will give the vessel a The photograph above gives us a representation of what the Barbara-Barbara, Anton Flettner’s

speed of 1134 to 12 knots. Obviously, the saving new Rotorship will look like on the high seas. Spinning the rotors enhances the effect of the wind
in fuel is very great. on the cylinders, in accordance with the well-known Magnus effect.
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The bowl above combines all the advantages of
a high chair, a rocking horse, a play pen and a
walker, without the drawbacks of these devices.
The chair is adjustable and arranged on a pivot
enabling the baby to turn, but making it impos-

/o‘\ sible for him to tip over. The

bowl may be locked when the
)

baby is to be fed and the feeding
tray may be attached.—R. L.
Doak,

This illustra-

tion shows a |
new type of

hand-soap tab-
let put in a
suitable con-
tainer. Each
tablet presents
enough soap
for one wash-
ing, and is re-
moved from
the bottom of
the holder,.—
Ernest Coler.

A very unique can
opener is illustrate
ed above, This can
opener will re-
move the top of
any shape of can.
The cutter itself
cuts down into the
top instead of cut-
ting =—around . the
edge. The teeth
: grip the sides of
the can.—Walter
J. Shampel.

On this page we are showing a group of
the newest devices which can be employed
around the home and in the office, as well as
in the field of sports.

tained by writing to this publication.

R
Turning the
crank operates
the can opener
shown.

Opening cans is an easy
task with a device like the
one shown here. Pick up
the can, turn the
handle and the g
top is off, leav-
ing the edge
clean and smoot
—R. L. Doak.

The secret of a long drive on the links depends up-
on the speed of the head of the club at the time it
makes contact with the ball, and this speed can
best be obtained when the club is held loosely,
This grip permits of relaxation.—P. A. Vaile,

The addresses of the.
manufacturers of these devices may be ob- .

The above photograph shows a new type of com-
pressed air scooter. It will be noted that the de-
vice runs on two wheels and is steered by turning
the front wheel. The tank at the back furnishes
the air for driving the scooter and the supply may
be replenished at any “free air” gas filling station.

223

You can save yourself a fright and make baby’s
bath safe by putting this support into the bath-
tub. The support consists of a metal frame on
which a canvas hammock is supported. It
hangs from the edge of baby’s bathtub by means
of suitable clips and the height may be adjusted
at both ends so that the child’s head
may be kept out of water regardless of
how she may slide down inte the tub.

TR AT e § A

e

;s e T 5
The two photographs above show an electric
lamp which requires no batteries. This is a
French idea. The dynamo is rotated by the tur-
bine which is operated by blowing into the tube.
The turbine rotates so easily that the light can
be kept going for a long time without produc-
ing the wsual tiring effect. The action is al-
most that of breathing.—N. C. McLoud.

<t

The photograph shows an
apparatus for purifying the
air in a room or for passing ||
perfumed air through the I
room. The webbing in |\
back of the fan dips into an |
essence of salt or balsam, [
producing an effect of sea

air or pine forests.

DPisesd>
The ‘latest development in
check insurance is the ap-
plication of the finger-print
identification method to the

e

signature. The pad holds |
the ink and a cleaning f
paste. L oE =
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W hen traveling
through a scenic
region after dark,
much of the beauty
of the trip is
spoiled because of
the fact that the
observation” plat-
form after dark on
a moonless night is
of little wvalue to
the sightseer, This
is one of the great-
est drawbacks of
the through Trans.
continental trains,
as much interesting
country is passed
over during the
hours of darkness
and thus its beauty
is lost to the tour=
ist. However, the
powerful searc h-
light installed on

the observation platform as illustrated here will do
away with this difficulty and will render night
travel as pleasant and instructive as by daylight,

PPp—>

Miniature railroad-
ing is a most in-
teresting hobby
and is one that is
engaged in by
Captain J. E. P.
Howey, English
racing motorist.
Illustration at the
right shows one of
the engines of his
railroad being drive
en from its shed.

Science and Invention for July, 1926

Interesting Bits of

N the last few years, science has pur-
sued the teller of untruths relentlessly
with its knowledge and has succeeded in
constructing several different devices that
make it possible to mechanically detect
whether or not a person is telling the truth.
Several devices of this nature have bheen
described heretofore in the pages of. this
publication and one of the very latest
models is shown in operation at the immedi-
ate left. The gentleman standing behind the
instrument is its inventor, Herbert Lapham,
psycho-analyst and the subject of the ex-
periment is Miss Dolores del Rio. She has
been asked her correct age and the machine
will immediately reveal whether or not the
“Twenty” that she answersg is

<t correct. One of the important
uses of this device is said to be
the determination of the ages
of film stars. It is not unusual
for a young lady to clip a few
years off her correct age, es-
pecially when trying to enter
the movies, but it is essential to
the directors that they know the
truth.

The photo at the left shows
the interior of-the cab of one
of the locomotives used on
Captain Howey’s miniature
railroad system. Eight miles
of track are now available
and the locomotive in use
will draw coaches carrying
300 passengers, The power of
the engine, whose cab is

wwWwW americanradiohistorv com

Motor-driven roller
skates that require
very little exertion
on the part of the
user are the latest
German  novelty,
and are shown in
operation in the
photograph repro-
duced at the left,
The control wires
are held in the
hand.

e

NE of the roller skates

shown in operation above
is illustrated in the close-up
photograph at the left. The
power for driving these roller
skates is furnished by tiny
acetylene gas-driven motors,
It is possible o roll along at
quite a respectable rate of
speed with these skates and
use of acetylene gas in the ef-
ficiently designed motor re-
duces the operating cost considerably
below that found if gasoline is used.
These roller skates were designed by
Gebhardt, a noted automotive en-
gineer of Germany, who has recently
concentrated his efforts toward the
production of small, light-weight
high-powered  engines particularly
adaptable for use in airplanes and
other places where light weight,
economy and great power are para-
mount,

shown at the left, makes it The odors preferred by insects are studied by means
possible for it to draw a load of the device shown above, so that proper bait for
of 75 tons. traps or poisons can be determined.
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Odds and Ends of Physics

By PROF. T. C’CONGR SLOANE, Ph.D, LL.D.

CAPILLARY VACUUM

A piece of thick blotting paper is placed up-
on a piece of glass. A wine glass 1s filled
brimfull of water. The glass and paper is
placed upon it and it is inverted on the
table. The paper is drawn into the glass by
the vacuum and the glass can be held as
shown. Evaporation of the water from the
blotting paper increases the vacuum.

SURFACE TENSION

A 'loop of thread is' floated on water.
Touching the water inside it with alcohol,
the loop flies out into a circle. By using a
bent hairpin, a needle can be floated upon
water. -

e
SIPHON ACTION

A lamp chimney with a piece of thin sheet
rubber tied over its end demonstrates the
action of the siphon when placed below the

level of the water in the graduate. On the
right is shown the action when above the
level of the water.

In this case the longer arm of the siphon
exercises suction upon the water in the lamp
chimney drawing the India rubber inwards.

HE experiments illustrated on this page
ilustrate capillarity and phenomena of
water pressure due to siphon action and some
demonstrations of surface tension of water.
The surface of water in its action is com-
parable to a sheet of thin elastic rubber. In
the pores of the blotting paper, the little
surface areas creep along the opening and
drag the water after them. In the experi-
ment with the needle and loop of thread, it
is the surface tension that does the work.
1f one watches a drop of water, say on the
edge of a window blind, you could picture
to yourself that the film of water forms a
little bag to hold the fluid, and when it gets
ready to fall, a neck forms above it next to
the wood, and this is illustrated beautifully
in the experiment shown below in this col-
umn. The presence of alcohol reduces
surface tension in water, and this is why,
because of the unaffected water outside, the
thread is drawn into a circle and the needle
floats because of surface tension. The experi-
ments with siphons speak for themselves and
will be readily understood by our readers. .
It is the old story of water seeking its own
level told in experiments. In the siphon water
acts as if it were a rope passing over a pulley.

GIANT WATER DROP

A hoop has a sheet of thin rubber stretched
tightly across it. By pouring in water the
iflustration of the formation of a water
drop is beautifully produced. Immersing the
hand in the water depresses the rubber and
upon lifting the hand out the rubber will
spring back.

www americanradiohistorv com

THE CUP OF TANTALUS

This shows the cup of Tantalus. On pour-
ing water juto it, it fills.until the top of the
siphon is reached, when it starts to empty
out through the bottom. A figure represent-
ing Tantalus may be made to cover the
siphon. For the tnischievously disposed this
is a good trick cup, and the victim may fill
it innocently, when it will suddenly begin to
pour out on his feet or lap.

CAPILLARY SIPHON

A bent wire has a lamp wick wound around
it as shown. The wick is thoroughly wet,
and when placed as shown will act as a 5i-
phon, and will keep up a continuous drip.
This is of use for nursing invalids, where a
bandage or compress is to be kept moistened
for long periods.

PRESSURE DUE TO SIPHON

Mercury is contained in the bottom of the
test tube. The cork fits tightly. As water
is siphoned into it, the column of mercury
is forced upward by the pressure produced.
It is an excellent demonstration of siphon
action. The siphon must be started with the
cork out of the tube, and then the cork is
put in as quickly as possible.

This may be taken as a version of the ex-
periments with the lamp-chimneys and India
rubber diaphragm. The mercury acts.as the
elastic sheet of India rubber did. Another
way of utilizing the mercurial column is to
place the beaker below the. test tube when air
will bubble through the mercury.
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The Month’s Scientific News Illystrated

By GEORGE WALL

New method of cancer diagnosis devised by a Ger-
man scientist, whereby this disease can be detected
: : § by examining a few drops of the patient’s blood.
’[ ~ i The blood is examined spectroscopically.
¥
¥
i

In a most unusnal accident which occurred in Fresno,

Calif.,, George Krabian received contusions of the right

chest, produced by one of his car‘s rubber tires when

it suddenly left the wheel, struck a locomotive and re-
bounded in the manner shown,

PP ISar T i it e S T L i SR oy e I s R

While a number of in-
ventors have advocat-
ed the use of a large
parachute for the pur-
pose of saving a fall-
ing airplane, here is
the latest idea for such
a device.

% Fall River, Mass., re-
gg{?ﬁ%?g cently had its electric
current supply cut off
because Pussy  at-
tempted to get a spar-
row for breakfast, and ; et
short-circuited a trans- y e

«—afg-former.
N ’ In a ship fire near New Orleans, some of
£t i the crew saved their lives by jumping over-
board and swimming under water until they
\ i : - Pig%%\ggfs got beyond the range of the burning oil on
4 v TR EAMERA the surface.
© FASTENEDTO T AUTOMATICALLY
CCERIoCoPE  —— MOVED PERISCOPE t
£ : .

T E R
BARREL

Out in the Green River Canyon, i

Washington, flames shoot high in o
the air from a pool of cold salty
water. Gas passing up through
the water is ignited whenever a
match is thrown in the pool. Some-
times it sinks almost out of sight.

MIRRORS

The picture above shows the Bureau of Standards’ method em-
ployed for photographing the interior surface of a rifle barrel. A 1
long periscope carrying an electric light is inserted in the barrel,
and a special lens and movie camera photographs the interior of

the barrel. Six exposures takes the whole interior,

R
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The gigantic Sesqui-Centennial Exposition at
Philadelphia this year boasts of a huge Liberty
Bell mounted over the entrance gates te the
exposition, The appearance of this seventy-
foot bell is illustrated above. It weighs 42
tons and is illuminated at night by 26,000 in-
candescent lamps, enough to light up a fair
sized town in brilliant fashion and provide a
“white way” in the bargain. This represents
but one of the many magnificent displays at
the Philadelphia exposition.

S T

How would you like a braid of hair thir-
teen feet long? Not only that, suppose you
were a midget and stood only 23 inches
high? As shown in the interesting picture
above there actually was a man of this
small stature who possessed a queue 13 ft.
long, and his name was Che Mah. This

The picture at the left depicts an ingenious
scheme for showing motion pictures against
a smoke screen, as proposed by a well-known
lighting expert. This stunt is to be tried out
in connection with a proposed permanent in-
ternational exposition for Atlantic City, N. J.
Similar schemes to this have been proposed
famous midget was for years a stellar at- and tried out before for advertising purposes
traction of Barnum and Bailey’s circus with clouds as a background, but this is too
and died recently at the age of 38. He Whalter D’Arcy Ryan, illumination engineer, proposes to project much of a gamble. A smoke screen should
died leaving a good sized fortune. movies against a smoke screen at Atlantic City soon. €€ solve the problem quite successfully,
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Knock-Down Porch Furnityre

By WILLIAM M. BUTTERFIELD
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" SEAT PTS.

ROCKER AND
ARM CHAIR PARTS

)
HERE is always considerable interest in porch and other out-door furniture.
I The drawings herewith show how to build an armchair, a rocker, a table, a
settee, and a bookcase. Oak is probably the best wood out of which to build this
furniture, as it is very strong and will give the longest service. Moreover, the
oak finishes up very mnicely with a minimum of trouble, the dull wax or oil finish
being simple and easy to apply. The furniture may be given a coat of the new
popular gray stain and then finished with wax, or else a coat or two of thin varnish.
There is a secret about applying the much desired gray stain, and it involves the mix-
ing of white paint or white lead with the stain, until the desired color is obtained.
Mix sufficient stain to finish the whole job to avoid matching colors. One inch-oak
material is used for armchair and rocker. A seat made of one-fourth inch veneer
board is used on the chairs. The table top and shelf as well as the chairs, are
covered with striped canvas. The hookcase is made of any desired size of three-
quarter inch oak; the Back is made from one-fourth inch veneer board. -

www americanradiohistorv com


www.americanradiohistory.com

228

Tarrano the Conqueror

THIRTEENTH INSTALLMENT
By RAY CUMMINGS

First American and Canadian Serial Rights

shoulders,
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Up there in the clouds a gigantic image of Tarrano was materializing! His head and
Arms folded; his face with a sardonic smile leering down at us! Lips
moving, And out of the air about us came his audible, broadcasted words.

“Do your best, my friends!” Ironic mockery. “Coming to conquer Tarrano? Has-
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ten! You are keeping Tarrano waiting most impatiently!”’

7\

g
=
o

ST r‘)-'e-*j\“ﬁ-:

S e e =

F
li SYNOPSIS

N the spring of the vear 2323, all of the

rulers of the various countries of the earth
are mysteriously wmuvrdeved. Jac and Gray-
son, employees of a large news organization,
find that the murders are the vesult of a plot
on the part of the inhabitants of Venus. Tar-
rano, an erstwhile lower official of the Cold
Country of Venus is found to be at the head
of a plot to rule the universe.

Dr. Brende, a friend of Jac's, has discou-
ered a medical method whereby human be-
ings may be kept from growing old. The
Doctor is killed by a group of “Venus-Men”
and Jac, Elza, the Doctor’s daughter and
Georg, the Doctor’s son, are captured and
taken to Venia, a city on the earth inhabited
by people of Venus.

The next day, Tarrano offers to return the
papers and models of the invention made by
Georg’s father, which he has confiscated and
brands voung Brende as an impostor. To
offset this accusation, Georg is to tell his
story to the earth as well as to Venus and
Mars by radio and helio. He agnd Princess
Maida go to the station but there they dis-
appear.

Jac, Wolfgar and Elza, still captives, are
removed from their prison and taken to the
top of an enormous tower. Here, in the in-
strument yoom, where communication with
the various planets is held, thev wview fhe
disappearance of the Princess Maida and
Georg by telewvision. The abdiuction has
been done by Tarrano’s agents. On Mars,
Tarrano’s followers are attacking the ruling
class and Tarvano offers Dr. Brende’s secvet
to the public if they will surrender to his
cohorts. They agree. Tarrano then an-
nounces to the Earth people. that he will not
give them the Brende secret and declares
war upon them. Wolfgar is a guard in dis-
repute.

The aiv war vessels of the Earth goveri-
ment  start to attack Venia, but Tarrano
sends up a bomb of surrender and then,
with Elzga, Jac and Wolfgar, he escapes
through an wnderground passageway to @
space-flyer. They go on board and are taken
to Venus to where Georg and the Princess
Maida have previously been transported.
They ave rovally welcomed and go to the
palace of the Princess Maida. Here thev
are attacked by Argo, one of Tarrano’s
men, who shoots a wviolet-colored beam of
light across the room, separating Maida
from the rest of the party. He threatens
to kill her, when suddenly Wolfgar throws
himself into and through the wiolet beam.

Wolfgar dies soon after he confesses o
Maida that he loves her and Maida has
made a similar declaration,

The evening after the burial of Wolfgar,
Jac chances to be alone in a small boat near
the palace and he is warned by a “slaan,”
o Venus man, to guard himself well. He
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also sees below the surface of the water and
cucased in @ diver's cap, the face of an
Earth man. Later that evening, prepara-
tions are rushed through for the great
Water Carnival of Venus and to it proceed
Georg and Maida; Elza and Terrono; and
Jac without a partner.

At the carnival all of the inkabitants of
the planet are seemingly given over to the
pursuit of pleasure and love. However,
there is a wicious wundevcurrent of events
noticeable to Jac but which does not seem to
claim the .attention of Tarrano. At one
blace there is a swimming pool in which girls
are constantly sporting themselves., Watch-
ing them, Jac sees one of them drag ¢ Tar-
rano guard to the edge and with him grasp-
ed in hicy arms, plunge into the pool. A few
seconds later the girl comes to the surface
but the man is never seen again.

Toward the climar of the celehration, @
notorious Fenus character, the Red Woman,
performs a dance particularly for the benefit
of Tarvano. In the midst of it, the large
hall in which it is being- held, suddenly is
darkened and rays of death shoot out over
the place. Jac, forewarned, drops to the
floor out of their vange and throughout the
entire assembly, “slaans” in the employ of
Princess Maida wreak havoc with their long
knives. The cry goes up, “Down with Tar-
rano. Loyalty, everyone, to your Princess
Maida.” The Venus people, followers of
Maida, have revolted; the Red Woman is
dead, but Tarrano—?

Tarrano escapes. Taking Elza with him
he travels wia aircraft to the Cold Country.

Back at Maidd’s palace, the tide has
been turned against the “slaans.” Maida
and Georg arve married and rule a section
of Venus. Jac suddenly receives a tele-
pathic message from Elza who warns him
of danger and rushing to the top of one of
the buildings they behold @ huge black
cloud rolling toward the city. Elza’s mes-
sage to Jac says:

“Death, Jac! Death to all the
The black cloud of death!’ i

Tarrano showed the man-side of his na-
ture at last when he invaded Ladv Elza’s
sleeping room. Lady Elza was greatlv sur-
prised to wake up suddenly and to behold
Tarvano. He made passionate love to her
against her will, and finally after being re-
pulsed, . Tarvano turned irowmical and bade
her vise from her bed and get ‘dressed at
once, as they were going on a trip. Tarrano,
accompanied by Elza, flew to the outskirts
of the Great City, where Jac Hallen, Maida
and Georg were, and heve he attempted to
destroy the inhabitants by causing a heavy
black poisonous smoke to envelope the city.
Those in the city are awakened in time and
flee; Jac wanders through the forest and
finally discovers Elza who has escaped from
Tarrano.

city!?
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CHAPTER XXX

The Monster

STOOD frozen with horror; but as

my brain cleared—awake at last to full

rationality and consciousness—beneath

the horror came a surging jov of the
knowledge that at last Elza was near me.
The scream was repeated ; inactive no longer,
I dashed the thicket branches apart with my
arms and plunged forward through the dark-
ness.’

Ahead of me the thickets opened into a
sort of clearing. I saw the sky, the stars—
paling stars with the first flush of dawn
overpowering them. I stood at the edge
of an open space in the dim, flat-grey illumi-
nation of morning twilight.

Elza! She was there, standing near a
huge isolated tree; Elza, pale, trembling, a
hand pressed against her mouth in terror;
disheveled, her garments dirty and torn with
her wanderings through the forest.

A swift glimpse as momentarily I paused;
a second or two only, but the scene was im-
pressed upon my brain as actinic light upon a
photo-screen. Close by Elza, partiaily behind
her, T saw something small, no taller than
Elza’s waist. A naked thing of sleek, glis-
tening skin. The monstrosity of a human
child; a bulging head, wavering upon a neck
incapable of supporting it; a thick round
body; twisted, misshapen limbs. A face . . .
human? It made my gorge rise with its
gruesome suggestion of humanity. Nostrils
—10 nose; a mouth, lipless, but red like a
curved gash with upturned corners to make
the travesty of a grin; a triangle of watery
eyes, goggling. Senselessly, it stood watch-
ing Elza with a dull, vacant curiosity. Not
human, . this thing! Yet monstrously repul-
sive in its hideous suggestion of an idiot
child.

Elza was not facing it; my gaze instinc-
tively followed hers to the tree. Crowning
horror! The adult of this thing upon the
ground hung swaying by a thick hand and
arm from a low limb; hung, then dropped
Growling, mouthing as though it would try
and form human words of menace, it picked
itself up and shambled toward Elza.

I leaped for them. Elza seemed too terri-
fied to run. The thing reached her, towered
over her; seized her in its arms. She
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screamed—the agony of revolt and terror,
but over Her voice rose my own shout of
rage, and abruptly the thing dropped her and
turned to confront me. Snarling, glaring
with its three hideous blood-shot eyes; wav-
ing its thick, bent arms.

I had no weapons save those with which
nature had endowed me. The regret of that
came as a fleeting thought; and then I crash-
ed into the thing; my fist, passing its awk-
ward guard, struck it full in the face. I
sickened. Even in the heat of combat a
nausea swept me. For no solid flesh and bone
met my blow. Like the shell of an egg, my
fist crashed into and through its face.

Warm. sticky moisture . . . a steach . ..

The thing had ioppled backward, with me
sprawling upon its bloated bulk. It strug-
gled, writhed . . . Its arms gripped me, its
huge fingers clutched my throat ... 1
caught a glimpse of its smashed face 7. . so
close, I turned away . .. a face of yellow-
white pulp . . =

My fist cracked and sank into its chest.
1 pounded, smashed; broke the sheil of its
distended body . .. noisome . . . the revul-
sion, the nausea of it all but overcame me.

At last the thing lay still; and from the
wet, sticky foulness of it I rose and stood
shuddering. Elza lay on the ground; but
she had risen upon one elbow and I saw
that she was unharmed save for the shock of
terror through which she had passed—a miti-
gated shock with the knowledge now that I
was ‘with her, and that I too was uninjured.

The infant thing had vanished. T hastened
forward. .

“Elza! Elza, dear—"

Joy lighted her face.

“]ac P’

I would have lifted her up; but the con-
sciousness of my own foulness—the yellow-
white slime streaked with red which smeared
my arms, splattered my clothing—gave me
pause. In the growing light, beyond the

clearing, I caught the silver sheen of water.
Without a word I ran for it; a shinnmering
pool the existence of which no doubt had
drawn these grewsome beings of the forest
into its vicinity. To the cleansing water I
ran, plunged in, purged myself of that hor-

Crowning horror!

‘my arms.

/
The adult of this thing upon the ground hung swaying

rible foulness which human senses could not
endure.

When I returned, Elza was upon her feet.
Recovered at last she flung herself into
Impulsive; seeking protection as
she clung to me; fear; the let-down of over-
wrought nerves as she stood and clung and
sobbed upon my shoulder.

It was all of that; but oh! it was more.

than that as well. My Elza, raising her
tear-stained face and kissing me. Murmur-
ing, “Jac, I love you!”
love; “Jac dear, you're safe! I've wanted so

long to be with you again—I've been so’

frightened—so frightened—"

Giving me back my kisses unreserved;
holding me with eager arms ... Tarrano?
“The memory of him came to me. How fool-
ish my fears, my jealousy! That man of
genius . . . congueror of worlds . ..

But my Elza loved me! . . .

CHAPTER XXXI
Industriana

Tt must have been two days later when at
last we were rescued by the Rhaal patrol and
taken to Industriana. Back there in the for-
est I had suddenly remembered that the mate
to the thing I had killed would doubtless be
lurking in the vicinity. We fled. Subsisting
on what food of the wilds we could find, at
last we were picked up and taken to the City
of Work.

The Great City had been destroyed. Wan-
ton capital of the Central State, we learned
now that it lay dead. To outward aspect,
unharmed. Fair, serene, alluring as ever it
lay there on its shimmering waters; but the
life within it, was dead. Refugees—a quarter
perhaps of the inhabitants—had escaped;
hourly the search patrols were picking them
up, bringing them to Industriana. Rescue
parties were searching the city, to find any
who might still be alive.

And out in the forest lay a great pile of
ashes, still exhaling a thin wisp of its deadly
breath—where Tarrano had created the Black
Cloud; lost his captive Elza, but doubtless
had escaped himself back to his City of Ice.

We found Georg and Maida safe at Indus-

& A P

Murmuring her,
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by a thick hand and arm from a fow limb; hung, then dropped. Growling,
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triana. Marvelous city! Elza had never
seen it before. She sat gazing breathless as
from the air on the patrol vessel, we ap-
proached it.’

The land of this region was a black, rocky
soil upon which vegetaton would not grow.
A rolling land, grimly black, metallic; with
outcroppings of ore, red and white and with
occasional patches of thin white sand where-
on a prickly blue grass struggled for life.

Rolling hills; and then places where na-
ture had upheaved into a turmoil. Huge
naked black crags; buttes; hills with preci-
pitous black sides of sleek metal; narrow
canyons Wwith tumultuous water flowing
through them. .

In such a place stood Industriana. The city
of work! Set in an area where nature lay
scarred, twisted in convulsion, its buildings
clung to every conceivable slope and in every
position. Many-storied buildings-—residences
and factories indiscriminately intermingled. .
All built in sober, solid rectangles of the
forbidding black stone.

A long steep slope from an excavated
quarry deep in the ground, ran straight up to
a commanding hilltop—the slope set with an
orderly array of buildings clinging to it in
terraces. Buildings huge, or tiny huts; all
anchored in the rear to the ground, and set
upon metal girders in the front. Bisecting
the slope was a vertical street—a broad esca-
lator of moving steps, one half going tup-
ward, the other down. Beside it, a series
of other escalators for the traffic of moving
merchandise.

Cross streets on the hill were spider
bridges, clinging with thin, stiff legs. And
at the summit of the hill stood a tremendous
funnel belching flame and smoke into the sky.

To one side of the hill lay a bowl-like de-
pression with a single squat building in its
center—a low building of many funnels; and
about it the black yawning mouths of shafts

down into the ground—mines vomiting ore,

broken chunks of the metallic rock coming
up as though by theinvisible magic of mag-
netism, hurtling through the air in an arc
to fall with a clatter into great bins above
the smelter.

(Continued on page 265)

mouthing as though it would try and form human words of menace, it picked itself up and shambled toward Elza.
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The Cylinder from Olympus

STRING

STRING SPRING
OFF STAGE BALLS
e — =

The above illustrations show how spring balls

which have been substituted for the solid bil-

liard balls are made to disappear from a glass
cylinder.

This is a most unusual and impressive ef:z
_fect and may be added to any magician’s pro-
gram. Let us say that the magician had been
doing some tricks with the multiplying bil-
liard halls. He tosses these into a hat. He
now produces a glass cylinder supported on a
metal base.  The cylinder is of course trans-
parent and to all intents and purposes free
from deception. He removes the billiard balls
from the hat and places them in the cylinder,
and covers it with an unprepared handker-
chief and prestol—on removing the handker-
chief the balls have vanished. The secret lies
in the fact that the spring balls substituted
for the solid balls, are put into the cylinder. A
string passing from the upper spring ball
terminates in the hand of an assistant, who by
pulling the string crushes the halls into the
base of the cylinder. The end of the string
is then secured back of the stage and so it re-
mains until the curtain drops.” An end table
is preferably used for the stand.

-
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I

A small box about six inches square without top or hottom is shown
and a ribbon passed through holes in the sides of the box.
ribbon are held by two spectators, the box is covered for an instant by a
handkerchief, and a billiard ball with a hole bored through it is caused tc

o
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Pres. Coolidge
Prince ot Wales, Ex-President

Harding, Taft, Roos
“and other celebrities
Writes Exclusively for

T

v t"l' [ 3 o | Dunninger Will Attempt
To Hypnotize Patient,
10 Mi way, by Radio
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Mephistopheles’ Glass Plate

A plate of glass measuring 12x14 inches is
suspended in mid-air by means of two ribbons
hanging from the flies. In the center of the
transparent piate one will find. a hole about
2%" in diameter. A handkerchief is shown
and loaded in the funnel arrangemeit at the
end of the performer’s pistol. Standing at a
distance of some twenty odd feet the perform-
er fires the gun and the handkerchief is seen
to mystically find its way through the hole in
the plate where it is found projecting from
both sides thereof. The explanation is ex-
tremely simple. Two identical handkerchiefs
are employed and they should be of the finest
China silk procurable. One of these is placed
in the gun where it remains and the other is
loaded in a metal tube arrangement on the
lower end of the ribbon. A string is attached
to this handkerchief, passes through the hole
m the glass and to an assistant, who pulls the
handkerchief into the hole,

FINE SILK
CONCEALED
IN METALTUBE

STRING TO PULL
HANDKERCHIEF
THROUGH HOLE
_IN GLASS

The assistant pulling on the string at the re-

port of a pistol causes the kerchief loaded in

the small metal tube to be drawn through the
hole in the suspended glass plate.

Chinese Box Trick
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The ends of the
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With the use of the prepared deck made as il-

lustrated above a very pretty rising card ef-

fect can be produced which is almost impossible
of detection.

Professional as well as amateur .magicians
are of the mutual opinion that a good rising
card trick is one of the most spectacular and
convincing effects in the entire realm of con-
juring. An wunprepared pack of playing
cards is passed around for inspection. Three
or four cards are selected and withdrawn by
some of the audience and the rest of the pack
returned to the magician, who holding it at
arm’s length asks that the selected cards be
reinserted and one by one they are made to
rise from the deck. To accomplish this the
magician has provided himself with two decks
of cards of an identical nature in one of which"
fifty of the cards are cut out in the center, one
is partially cut out so as to form a flap, and

. the other uncut one is placed on the face of

the pack. When the unprepared cards are in-
serted in this deck it becomes a simple matter
to raise them one by one by pushing the index
finger into the hole and advancing the cards
in order.

POINT OF VISION

appear on the ribbon. The secret lies in the construction of the box, which
contains two metal hemispheres, through which the ribbon must pass in bee
ing threaded through the box.-

brought together at.the centre and their edges joined,-

Under cover of the. cloth, the shells are
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AWARDS IN $5000.00
MATCHCRAFT
CONTEST

Replica of Metropolitan Tower Wins
First Prize-- $100.00

IS extraordinary example of the Matcherafter’s art, won for
its maker, Mr. John Petry of New York City, the first prize
in this month’s Matchcraft Contest. Mr. Petry started to build
this model about three months ago and kept at it on spare time.
Of course he had the advantage over the folk living in other cities
in that he could go to the tower and examine it and make sketches
Lo‘f its architectural features and duplicate them in match construc-
tion. In the model as submitted in the con-
test there is no celluloid used in place of
glass in the windows. The openings are
devoid of any material, although it would
=e a simple matter to place something in
Lack of the window frames so as to
give the effect of glass. The clock
on the tower is also made of matches
«nd does not actually run. Mr. Petry
is thinking of substituting a timepiece
for each of the clock faces when the
model is returned. An idea of the
size of the model can be obtained by
comparing it with the photograph
%‘ﬁj D = P grap

fg
i
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of Miss Franky DiOrio standing
beside it. The height of the build-
ing is 1134 inches and the tower
alone is 3 feet 2 inches. Approx-
imately 15,000 matches were used
in the construction.
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$5,000.00 Prize “Matchcraft” Contest

WATCH FOR PRIZES IN AUGUST ISSUE
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OR the present year, SCIENCE AND of the model itself. The best models submit- (9) Where SCIENCE AND INVENTION, A

INVENTION magazine will award a to- ted each month will be awarded the prizes has any doubts as to the model (where photos 4

tal of $5,000 in prizes, in a new contest. scheduled herewith. only are .submitted) complying with all the 4
You are asked to make models, fashioning the regulations, the judges may, at their discre- 1
same entirely from safety matches. Please ob- tion, request that the actual model be sent in 9
serve the following simple rules: 16 M . {)orhlnspection, paying transportation charges j

. . oth ways.

(1) Models submitted must contain at least e g . 4
90 per cent. safety matches in their construc- onthly Prlzes twg\oe) ;Ir;}(’)l;thls 2 m}i)n‘thlyt}(l:lontest,tlatstlnlg Jor 4
forre s . v s, each monthly contest closing 4
i n( X . First Pnze_ """ .-$100.00 on the first of the month following date of 1

(2) Models made of toothpicks, paper Second Prize ... 75.00 issue. This contest for the month of July 4
matches, or non-safety matches, are not elig- Third Prize 50.00 will close August 1, 1926, and prize winning
ible in this contest. A A announcements will be made in the October 4

. Fourth Prize ........ 35.00 1926, issue, The August issue will contain May 4

b (3) Models can not be- built around boxes Fifth Pri 25.00 prize winning entries. 4

b or other supporting articles. Walls, roofs, 1 T1Z€ oo B 11) Mod . . 4

etc., must all be sclf-supporting and made of Sixth Prize ... ... 20.00 | .- (11) Models must be shipped in a strong

o Ty b R -* wooden box, never in a _cardboard box, as  J

Seventh Prize ... 15.00 SCIENCE AND INVENTION can not be |

. (4) ANl liquid adhesives, suchlas glue, shel- Eighth Prize 12.50 helg IreS}rlJon_sxbleb for breakage1 in triniit due to
cem : issible. " models having been improper acked.

ac, ents, etc., are permissible . oth to 16th Prizes of $10.00 g properly D :

(5) Models may be painted, gilded or sil- each o $80.00 (12) When models are sent, be sure to affix 1

venog trodels may he BERES S o . tag, giving your name and address, to the )
X model itself. In addition, put name and ad- {

(6) Models may be of any size. dress on outside wrapper of package. :
(7Y Tn order to win a prize, it is necessary (8) All _models submitted to SCIENCE (13) Address all letters, packages. etc., to 4

that either models be submitted, or, if this is AND INVENTION Magazine will be prompt- Editor, ‘“Matchcraft” Contest, care SCIENCE
not practical, owing to their size, a 57x7" pho- ly returned to the builder, who will prepay all AND INVENTION Magazine, 53 Park Place,
tograph of the model may be sent in liew  charges. New York.

Caution—Soak or cut heads from matches before building your model so that the models may be expressed or mailed.
The strike-everywhere square cut Liberty matches can be used if the heads are cut off.

—bd b A b A

_This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926.

REMEMBE R — T o montly oot o e your prizes every
month. Don’t hesitate, send in your model now !
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BPYemed
SECOND PRIZE — $75.00.
The two photographs at the
right show the Matchcraft
model of a Mississippi River
steamboat which won the sec-
ond prize in this month’s con-
test. Note how realistically the
gangplank and rowboat are sup-
ported and also observe
how carefully the matches have
been laid in place so as to form
an artistic pattern., The stair-
ways in this model are also
made of matches and they can
be clearly seen in the enlarged

view at the extreme right, The i R .
winner is John David Saug- FOURTH PRIZE—$35.00.  The very interesting

model of a tennis racket and ball was made by
head of Ft. Thomas, Kentucky. Mr. Carl Fichtner of Philadelphia, Pa., who has
been an aspirant for the first prize since the con-
test was started. It will be remembered that Mr.
Fichtner won the ninth prize in the contest an-
nounced in the May issue. The ball is hollow and
the strings on the racket are made of matches

dove-tailed and very accurately fitted.

another view of the second
prize entry in which the
steps leading to the decks can
be clearly seen,

The photograph above shows £

THIRD PRIZE-—$50.00. The
match hat shown here was made
by Mr. Fred Spinden of Abing-
don, Illinois. Mr, Spinden was
a winner of the third prize an-
nounced in the March issue. We
hear of him again as the winner
of the ninth prize in the
April issue, and now he
is with us again. Note
that every one of the

matches is bent.

EIGHTH PRIZE, —$12.50
California Mission, tr e e s,
bells and entire construction
made of matches, by F. K.
Forlborg, Woodland, Idaho.

SIXTH PRIZE—$20.00.

: The structural work of
ELEVENTH PRIZE—$10.00. The alligator, or is it

i a crocodile? illustrated below is a most remarkable piece
of work, Its body is hollow and it surely looks like
B the real thing. The animal is holding a colored child

8 in its jaws; the teeth, tongue, roof of the mouth are
also composed of matches as is the infant. The prizef

the body and lower wing
of a biplane was. so well
executed that the judges
awarded Paul Walter,
West Palm Beach, Flor-
ida, this prize. Rudder
and elevators are operated
from seat.

P is awarded to Mrs. Annie L. Tuttle of Jacksonville,
Florida.

THIRTEENTH PRIZE—$10.00. The model of the church here illustrated was made by lbert W. E.
Henne of Denver,. Colorado. This model was not painted and its lines can be clearly seen from the
photograph here given. Most of the models which are submitted come in unpainted and it is better that

reproduction. It is hard to show how these models are built up when they are covered with a thick paint,

FIFTH PRIZE—$25.00. It is impossible to do the model of the Illinois & St Louis Railroad Bridge

shown below any justice. The girder construction on this model is made of matches which are split in

order to make them thinner in comparison with the main supports and the horizontal girders. Beneath

the top road bed four parallel tracks are laid for the trains. Note the ruler in the photograph. This
model was built by David Savidge of Tower City, Pa.

L S
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Flowers, Baskets and Pens
Made of

FIFTEENTH
PRIZE $10. The
motor below or per-
haps it is a dynamo
is built entirely of
matches. In order to
make the construction
more nearly one hun-
dred per cent matcl-
es, Mr., Walter Hud-
son of Milton, Wis-f

TWELETH PRIZE —
$10.00. After carefully
bending his matches to form
a vase, and gluing them in
place, Mr. Eugene Jefferies
_of Anacorts, Washington,
carefully sandpapered the
vase inside and out, smooth-
ing it down. Not being sat-
isfied with a plain vase, he
decided to make flowers of
split matches. Miss Doro-
thea A. McGarity appears
above and close-up of vase.

consin, made com-
mutator and brushes
of matches also.

4 &
TENTH PRIZE — $10.00.
-} Exercising great care in lay-

ing his matches in place, Mr.
Charles J. Lovell, of Clinton,
Maine, made this waste paper
basket, He used the ordinary
. type of strike-anywhere mat-
ches, but made them safety
by cutting off the striking
heads on each and every one
of the matches.

SIXTTEENTH

PRIZE — $10.00.
Two views of the
self-filling fountain
pen are illustrated
below. A slot in the
side _endBles a coin
to be.used as the
filling  trigger. The
%maken did not send

<=4t

NINTH PRIZE —

$10.00. The spinning

wheel here shown is

also of match con-

struction, Instead of

drilling the holes in

the wooden match posts

which serve as the bearings

for the maving parts of this

wheel, the holes were burnt

in the_‘ wood by means of thin.

h(l)f vslllres. The spokes for the

wheel were. made of matches

down to make them thinner, Thizh:;:g

elty was built by Oscar Solow of New

York4C1ty., ‘who also won the fifth prize
in the June contest,

his name.

FOURTEENTH
PRIZE — $10.00. Mr.
E. Don Bailey of Col-
umbus, Indiana made
the banjo-uke illustrated
here. It is being played
by Miss. Ruth D. Olsen,
The “body, - sides and
back’ as - well as the
neck and head are made
of match construction.
it may be remembered
that Mr. Bailey won the
fifteenth prize for the
battleship  which  he
made and entered in the
April Matchcraft Con-
test. An enlarged view
of the uke is also illus-
trated.

€=
SEVENTH PRIZE
$15.00. This beautiful
partheon - like building with
its myriads of columns was
built by Mrs. E. V. Schep- i
per, Astoria, Long Island, who won the
Fourteenth Prize in the June issue and the
Second Prize in.the May issue Matchcraft
Contests, There is a carved figure in the build-
ing which can be seen through the front doors.

www americanradiohistorv com



www.americanradiohistory.com

Science and Invention for July, 1926

Locomotive Wins Third Scien

Harry L. Woodson of St. Louis,
Missouri, Is Awarded This
Month’s Prize.

Each month this publication awards a hand-
some cup 157% inches high and weighing nearly
five pounds for the best model submitted dur-
ing the month. The model can be a ship,
an airplane, a submarine, an engine or in fact
anything. Photograph of the cup, the certifi-
cate of award and the locomotive model which
won it is shown at the right, Mr. Woodson and
his model are shown in the photograph at the
left.

e
T

o P SN A

G

Mr. Harry L. Woodson, who won the third cup for his model of a locomo=
tive and tender built this model of odds and ends of material. The boiler of
the locomotive is made of a sheet of copper, seamed and soldered at the bot-
tom. The cylinder is made of a piece of brass tube and the box on top of it
was poured directly on the tube, using a mixture of solder and Babbitt metal,
The sliding valve was made of Babbitt. In the construction of this engine,
the soldering iron is the main tool,
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ce and Invention Trophy Cy

Ceieespa
enion

Mouct Trophy Award
Pk teSvion

¥ 4

Ruyles for Model Contest

1. A handsome tro

~ v v vvv‘

3
!

phy cup engraved with your name, will be awarded as
the prize for the best model submitted during the month. The decision of
the judges will be final and will be based upon, A—novelty of construc-
tion; B—workmanship; C—operating efficiency of the model as related to
the efficiency of the device which the model simulates, and D—the care
exercised in design and in submitting to us sketches and other details cov.
ering the model,

2. Models of all kinds may be entered. The
not, according to the subje
3. Models may be made
that is cheap and ea
be submitted to thi
Editor.

4. Models must be submitted in all cases.
highly desirable and where the maker does
taken apart, legible drawings with all dimens:
not accessible must be submitted.

5. Models should be securely crated and
shipment and sent to us by parcel post, expre
will be returned when requested.

6. Models for entry in any particular contest must reach this office on or
before the 25th of the third month preceding date of publication. For in-
stance, models for the September contest must reach us on or before the
25th of June.

7. Address all entries to Editor Model De
vention Magazine, 53 Park Place,

y ma;
ct that is being handled
of any available material, preferably something
sily obtainable. Models made of matches should not
s department but should g0 to our Matchcraft Contest

y be working models or

;

4
¢
4
4
4

Good photographs are also
not desire the model to be
ions covering parts that are

protected against damage in
ss or freight, prepaid, Models

4
i
4

partment, ¢/o Science and In-
New York City.
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This is a close view of the locomotive and tender. The tender houses the
gasoline blow-torch, the nozzle of which projects under the boiler. Note
how the paint on the pit beneath the boiler has been cracked due to the in-

A CUP A MONTH—Who Wil

tense heat. Because of the large bore and long stroke of the _engine, the
locomotive develops a surprising amount of power. The head-light on the
front is wired to two flashlight batteries clamped beneath the tender.

1 Be The Winner In Augyst?
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Drav;'ings Show the Assembly o
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el Locomotive With Gasoline-Fired Boiler

f the Model Locomotive Which Won the Third Scence & Invention Cur.

‘
‘-ml P
——

T

|

!

chion A-A

N Tl

~ Side Elevation. (Tender)

MODEL LOCOMOTIVE

R S A A

i1 2 1.7

T HE model locomotive (assembly drawings shown above) was made en-
tirely of scrap parts by Mr. Harry L. Woodson of St. Louis, Missouri.
The scale at the bottom of the drawings is in inches. With its aid, one can
obtzin the comparative size of the various parts of the locomotive. This
locomotive has an ordinary cylindrical boiler which in this particular model
was made of a strip of copper seamed at the bottom and hard soldered. The

steam exhausts into the smoke stack. The cylinders are made of brass tub-
ing and the metal for the valve chambers is poured on each tube with half
solder and half Babbit metal. The cylinders have a one-inch bore and the
pistons have a two and one-quarter inch stroke. The tender contains fuel
tank and torch.

A cup is awarded every month. Send your model in now.
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ZONE is the stuff which is popularly
Obelieved to give the tang to ocean
breezes, and the fréshness to the coun-
try air. It is really an allotropic form of
oxygen, masquerading under a made-over
countenance, with nose stuck high into the
air. But, despite its haughtiness, it is very
easily cleft down to another notch, to be
once again ordinary oxygen. Such high-
faluting properties can be easily imparted to
oxygen or air, and then again rapped on the
shins and made to assume their normal state,
as the following experiments show.

S
5
raiet
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Oczone evolved from the brushes of a toy electric
machine.

Most of us have noticed the peculiar
garlic-like odor in the atmosphere surround-
ing motors, cven of the small toy type. The
author first noticed this effect when, as a
boy, he spun a little cotton-spool windmill
by the well-known “Little Hustler” motor.
A toy motor when running at high speeds
as they do, and sparking heavily at the
brushes as they also do, gives off quite a
bit of the form of oxygen gas which is
commonly termed ozone. The gas can be de-
tected by its odor. “Your nose knows.”
This is the most obvious test for the pres-

Making ozone electrically, using an extempor-
ized Leyden jar.

ence of ozone, namely its peculiar oniony
odor.

Ozone will discolor certain chemicals,
among them being a mixture of potassium
iodide and starch. TIts action in this case is
to set iodine free which with starch solu-
tion produces a bright blue color. The solu-
tions should be rather weak to give good
effect. A pinch of starch is shaken into
a test tube one-quarter filled with a warm
solution of potassium iodide. Into the sus-
pension formed, strips of white filter paper
are dipped, removed, dried and preserved in

. issue

Experiments With Ozone

By RAYMOND B. WAILES

a tightly stoppered bottle. One of these
strips, if moistened and exposed to the air
near the brushes of a toy motor in opera-
tion, will turn blue if ozone is being formed
by the sparking at the brushes. These potas-
sium iodide-starch papers can be used as
tests for ozone in any of the following ex-
periments.

Another simple method of producing
ozone is by the slow oxidation of phosphorus.
Bits of phosphorus are placed in a bottle
fitted with a stopper carrying two tubes, one
protruding into the bottle and reaching it
nearly to the bottom. A small quantity of
water, just enough to half cover the phos-
phorus lumps, is placed in the bottle. At
the end of the day the air within the bottle
will be ozonized, and by passing a stream

of water into the bottle through the longer

Making ozone by slow oxidation of phosphorus.

tube, the ozone-laden stream of air will
from the shorter piece of tubing. A
strip
hung at the exit will become quickly dis-
colored if ozone is present.

A simple way of producing ozone elec-
trically is to utilize a simple home-made
glass dielectric condenser made from a glass
tumbler coated on the inside and the out-
side with tinfoil, the foils not touching each
other. Tt is a sort of simplified Leyden
jar. The inner. foil should be connected
with one secondary terminal of a spark coil
and the outer coating of the glass tumbler
connected to the remaining secondary ter-
minal of the spark coil.” ‘A Ford coil can
be used. On operating the coil, a silent or
brush discharge will take place through the
glass between the foils, and some of the
oxygen of the air between the glass and the
foils will be converted into ozone. It can
be recognized by its odor or by the jodide
of starch paper. It is best to lay the inside
foil within the tumbler and not affix it snug-
ly to the glass.
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of moistened iodide of starch paper

Another method for the production of
ozone is brought about by a slightly differ-
ent apparatus. Two bare copper wires are
connected to the secondary of a spark coil.
The wires run the length of a glass tube
on the inside, but are not permitted to come

“in contact with each other in any way. A
stream of air passed through the tube be-
comes ozonized when the coil is operated.

A better method for producing ozone is
carried out with an apparatus shown in one
of the photographs. A coating of tin or
copper foil is wrapped "around the glass -

A Liebig condenser is used as a basis for an
ozone apparatus,

jacket of a Leibig condenser, which has a
straight inner tube. One end of the con-
denser, preferably the delivery end, is closed
with a cork. The other end of the condenser
is fitted with a cork which carries a wire
for contact with a dilute solution of salt
water, sulphuric acid, or any other electro-
Iyte which is poured into the inner tube of
the condenser. The cork which carries the
clectrode is inserted and the electrode con-
nected to one side of the secondary of a
small spark coil. The tinfoil or copper foil
is connected with the remaining electrode.
A stream of oxygen or of air is then passed

Igniting illuminating gas by nascent ozone.

through the outer casing or tube of the con-
denser, entering by one of the side tubes.
If the coil is operated, a stream of ozonized
air will be delivered from the other side
tube.

An interesting experiment with ozone can
be performed which produces much amiuse-
ment.  Several crystals of potassium per-
manganate are moistened with water and
upon the little pile a drop or two of strong
sulphuric acid is allowed to fall. A stream
of illuminating gas directed against the pile
of crystals will immediately become ignited,
and burn with a white flame.
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"STORE 10 GRAMS GELATINE
LUMINOUS 30GRAMS POWDERED
PAINT IN LUMINOUS PAINT
SMALL' 50 GRAMS WARM WATER
BOTTLE PLACE IN BOTTLE, SHAKE
WELL, AND KEEP IN WARM
SHAKE WELL PLACE UNTIL. GELATINE GLASS PLATE SAME SIZE
BEFORE HAS DISSOLVED AS LANTERN SLIDE
USING .
POOL OF LIQUID LUMINOUS PAINT IS / e
DISTRIBUTED OVER WHOLE sl
SURFACE WITH BRUSH :
FRAME
SUSPENDED
FROM NAIL
Ae-SMALL
LUMINOUS FRAME (IN

PLATE, FILM SECTION)

SIDE THIS WAY
GLASS SIDE FACING
SPECTATORS

—
M7 SHEET OF CLEAR
AlH | CELLULOID (WASHED OFF
FILM) BETWEEN SLIDE AND
LUMINOUS PLATE

SECTION ———p
THRU® WALL

CLIP HOLDING
LUMINOUS
PLATE

MAGNESIUM
RIBBON 6" LONG

WOODSCREW

IGNITE MAGNESIUM
RIBBON (N SPIRIT
FLAME

PREPARED SIDE

FACES LIGHT
p

LUMINOUS PLATE ———%

A strip of magnesium
ribbon burned in front
of a prepared plate
coated with luminous
paint will cause the
paint to shine forth in
darkness with a weird
radiance.

LUMINOUS paint can be purchased or it can be made up of phos-
phorescent calcium ‘sulphide dissolved in the proportions shown in
the upper left-hand corner of this page. The paint so prepared should
be distributed smoothly over the surface of a glass plate and allowed
to dry. Several thin layers are better than one thick coat. The plate
so prepared is placed in a frame together with a lantern slide or other
positive transparency, the frame being conveniently made as shown.
The luminous plate should be exposed to sunlight or to burning magne-
sium ribbon either before or after it is placed in the frame. Inspection
of the assembled photograph will show a very weird effect. Luminous
stencils can be made by placing a cut-out sheet over a luminous plate
as at the right.

Actual luminous photographs can be made by exposing a prepared
luminous plate in a camera in just the same way as a photographic
plate is normally exposed. Follow the directions given for exposure,
experimenting until the correct time has been determined. Before
exposure, the prepared plate should be kept in darkness and should not
be exposed to light for a day or two before use. Variations are to
expose luminous plate to light through stencil or through negative,
remove the covering and the designs will stand out in luminous relief.

CARDBOARD SHIELD 10" SQUARE
PUSHED OVER LATH TO SHIELD
OPERATORS EYES ———— -

237

Luminous Pictures

By C. A. OLDROYD, Reporter No. 4433

¥ PREPARING
LUMINOUS PLATE

SOFT BRUSH
\'\.
~ N

|'| THIN BRASS OR
COPPERPLATE

) (c0op conpuc-

TORS OF HEAT)

COVERED WITH

‘ LUMINOUS PAINT

il

TO MAKE SCREEN

. || PREPARED SIDE)
LET A FLAME PLAY AGAINST

BACK OF PLATE

SPECTATORS
OR HOLD RED HOT METAL NUT | —
AGAIST BACK OF PLATE (WITH PLIERS)
OR DRAW RED HOT ROD OVER BACK,
THE FRONT SHOWS PATH OF ROD 7 Left: How phos-

phorescent draw-
ings may be made
by heating the
back of a copper
plate covered with -
luminous paint.

BY INCREASED PHOSPHORESCEN- /5
YA CE (LETTERS CAN BE DRAWN 7

WIDE APERTURE
(FasT) LENS (F.4.5A8T)
LANDSCAPE OR VIEW
{N FULL SUNSHINE
EXPOSE 6TO35 MIN

CAMERA BODY

- suiDE
NN (Fiu FACES

NN J KEEP PLATE IN
Ak, L) Iy, DARKNESS DAY
; \}\_ OR TWO BEFORE
N\ USING
Luminous photo-
; graphs are made

by exposing the
prepared plate in
camera.

CUT OUT LETTER

PREPARED
:,LE(,ZC'L S SURFACE
FROMTHIN |
CARD :

4l LuMinous

! [4—PLATE
STENCIL [’ SRR
e | B 11 PLATE UNDER
THAN LUM- T g i T ——f

STENCILTHEN

REMOVE STENCIL,AND IN A

DARK ROOM LUMINOUS LETy
TERS APPEAR

INOUS PLATE TO
OBTAIN LUMIN~
OUS BORDER
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Electrolyzing by Alternating

Currents
By WesLey Corz
IN preparing a solution of water, salt, and
zonite (a hypertonic electrolized solu-

tion of sodium oxychloride), and passing a
60-cycle alternating current at 100 volts

SOLUTION OF
WATER, 25 WATT
ZONITE -— BULB

GAS

BUBBLES
ENDS OF
COPPER WIRE
WHICH COME
FROM -LEADS

OF SOCKET. LAMP

SOCKET

¥ \J
10 VOLTS A.C.

"Generating electrolytic gases by the alternating
current. Both oxygen and hydrogen are evolved

from each of the two terminals. An old lamp
bulb is used in this experiment,

through the solution, the hydrogen and oxy-
gen, which result from the decomposition of
the water, will be polarized and will pass
to the electrodes, and will lose their charge
as soon as they reach them. The electrodes
are neither anodes nor cathodes, due to the
change in polarity of the current. The gases
therefore do not form into separate columns
of hydrogen and oxygen, but bubble off
together.

When the solution is first placed in the

gas-collecting apparatus, it is colorless, but
after a while there comes a brown sediment
due to the sodium. This gradually combines
with the water to form a very weak solution
of lye.

GAS BUBBLES

SOLUTION OF
WATER SALT
AND ZONITE

Another version of the electrolysis of water by

the A.C. In this experiment carbons from an

old battery form the electrodes. If we collect

the gas in a test tube and ignite it, it will ex-
plode violently.

The following equations represent the re-
action:

(2) H,0 4 NaCl 4 NaOcl —> (I, + H=
+ O, +2Na (These two atoms of sodium
combine with hot molecules of water).

(b) 2Na +2HaO —> 2NaOH + H,

In equation (a) the water furnishes the

two hydrogen ions (there are two atoms of

EXPER

a gaseous element such as hydrogen, oxygen
and chlorine which become molecules of the
element gas and pass off). :

The salt and zonite furnish respectively
one ion of chlorine and one of sodium which
when they reach one of the electrodes lose
their charge and become atoms. The chlorine
passes off as gas while the sodium remains
for the present in the solution. The dif-
ference between, for instance, Cl, and 2Cl
is that 2Cl is just two atoms of chlorine
while Cl, is a molecule and may pass off as
a gas. The water and the zonite each form
an oxygen jon which becomes two atoms of
oxygen on touching an electrode and then
after they unite with each other, they form
a molecule of oxygen gas which passes off.
All the products formed are gases except
sodium of which there are two atoms. These
two atoms of sodium combine with two
molecules of water to form two molecules
of a weak lye solution,

The preceding information may seem tech-
nical but it will help those who are used to
definite formulas. There is nothing more
which can be explained to the chemist. The
following illustration serves to make it clear :

A small electric lamp bulb which has been
burnt out or one with the filament broken is
necessary.  Knock the tip off. Air will
rush in. One may easily break the glass
filament suppert rod in the bulb. The bulb
should be entirely clear of pieces of filament
or fragments of glass.

Then make a solution of salt, zonite, and
water of which the proportions may vary.
Fill the prepared bulb with this solution,
screw the bulb into a socket in such a posi-
tion that the bulb will point to the ceiling.
Send through 110 volts. It is advisable to
have a 25-ampere fuse or possibly a thirty-
ampere fuse in the fuse box. One will see
hubbles rise to the tip. The gas will escape
through the hole in the top of the bulb.
After current has heen going for about two
minutes steady, feel the bulb. It is warm.
An illustration is pictured opposite.

The escaping gas can be easily collected
by natural means of which I will not attempt
to explain here. The youthful experimenter
can work on this which will prove profitable.

'A Puzzle Lamp Circuit
By Ww. B. Tavior

HE interesting combination circuit

shown above has been used for making
money at a fair, letting people try to light
the temple light without lighting any of the
others. The description follows:

Take a square box about 14”x14”x5" deep
with four 3-way switches and 5 sockets, you
can connect them as shown in diagram,
without any short circuit. By so doing you
can obtain a numerous lot of combinations.
You can have oue light lit at a time, 2 lights
in series, 3 lights in series, 4 lights in series,
1 light full with 3 in series and different
other combinations. The center light is
supposed to be red and this is the puzzle, to
have the center light lit when the other 4
are off.

I have made this little wrinkle myself, and
have been asked for the loan of it on sev-
eral occasions, for such as Garden Parties,
and sales of work, in different halls of this
town. In one case in particular this wrinkle
cleared $15.00 in one night, at 5 tries for §
cents and the center light was lit once by one
fortunate person for the night. There is
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only one way that the center light can be
lit and if you will trace the wiring you will
see how it can be done.

This diagram is drawn looking into the
box, seeing only the bhottom of back of
switches and sockets. By turning the box

SWITCHES

ot

L ~ |

=
KEYLESS
Yiov ¢ WALL SOCKETS

This is a circuit for puzzling those who think

they know all about electrical connections, It

can be used with remunerative results at a
charity fair.

right side up the switch and sockets will be
exposed ready for use.

Alternating Current

Experiment
By Frep EspsL

N interesting and at the same time

highly instructive experiment is illus-
trated above. An ordinary step down trans-
former G-volt battery, and a switch or radio
key is all the apparatus required.

USE 6 V.

/SWITCH OR

110 YOLT | RADIO

%, I-ﬂ_"“_ i KEY

: jlencc

CABLE — BUZZER

. le— OR
LEADS — ! -

A

A demonstration of the effect of the fixed and
alternating current field showing the effect of
changing lines of force.

Since we wish to obtain A.C. we must
change the current or intermittently inter-
rupt it. The latter is exccuted by alternately
opening and closing the key or switch. This
makes the magnetic field in the transformer
build up and collapse, a condition which re-
sults in an alternating E.M.F.

Every time the key is depressed and re-
leased the buzzer works. However, if the
ey is kept down the buzzer will not work
since there are no changing lines of force,

If one cares for visible proof a 6-volt auto
lamp may be substituted for the buzzer,
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Wehnelt Interrupter

AWEHNELT interrupter, if made as ex-
plained, in the following article will
give a much longer and hotter spark at the
secondary of -an’ inducfion coil than would
be obtained from a battery.

TURN

I-A
Making the tube with platinum sealed into its

end to form one of the electrodes of the Weh-
nelt interrupter.

F1G. 1-B

 The most necessary parts for a Wehnelt

interrupter are:

1 glass jar approximately 4" wide, 6" high

1 lead plate approximately 414"x114"x1 /6"

1 glass tube 14" wide, the length depending
upon height of jar

1 piece of platinum wire No. 20 or 24 B&S
gauge 5" long

A little mercury and some sulphuric acid.
Cut a piece of wood or hard rubber big

enough to cover the top of the jar leaving

about a half-inch all around extending he-

yond the jar. On the cover is mounted the

lead plate and glass tube as shown in Fig.

2. Put a hole in the center for ventilation.
In sealing the platinum wire into the end

Taking the Resis

HE method for finding the joint resist-

ance of devices connected in parallel as
given in textbooks, is known as the Reci-
procal of the Reciprocal, or the Reciprocal
of the Conductivities method. At any rate
a sort of beating-around-the-bush route. An
illustration of which follows:

Let R be the total resistance

1
ThenR———————-'l—‘—"
- 1 1 1 1
—r_;+—;§+ rc+ rd

1

S
1 1 1 1
3 tg T a6

By PAUL LINDHOLM

of the glass tube, put the end of the glass
tube over a Bunsen flame and keep turning
it till it comes to a point. Just before it is
entirely closed, insert the platinum wire,
leaving a small portion of it extending out as
illustrated in Fig. la. Keep turning it till
the glass has melted around the platinum.

In mounting the glass tube have the length
of the tube down to about the end of the
lead plate. Most likely the hole you have
drilled for the tube to pass through the lead
plate was too small or just a little bit teo
large, which makes the glass tube slip down
to the bottom of the jar. A remedy for this,
is to blow a bulb on the tube to fix the posi-
tions you want the tube to be held at. Hold
the glass tube over the Bunsen flame and as
soon as glass becomes a little soft blow into
it till it forms a bulb as shown in Fig. 1B.
Put the glass tube back in the cover and fill
it half full of mercury and insert a heavy
wire into the mercury to make a contact. Be
sure to have the lower platinum point extend
up in the glass tube far enough to make
contact with the mercury. Put a heavy wire
on the binding post for convenience.

Now we are ready to prepare the electro-
lyte, a solution of water and sulphuric acid.
To begin with have a very weak solution and
gradually add acid till proper results have
been obtained. The interrupter is now ready
for its final assembly. Before putting lead
and plate and glass tube in the electrolyte
it is well to put some paraffin around the
under side of the cover and around the edge
of the jar to prevent acid from creeping
up over the edge of the jar.

By CLARENCE SWANSON

1 1

T 1
16 6 12 3 37
wTastwTE M

Ta

i

Parallel circuit illustrating a simple way of de-
termining the resistance of the same, a very
ingenious simplified calculation.

The interrupter is now ready for use.
Connect in series with 110 volts and aa in-
duction coil, Fig. 2. Be sure to screw down
the vibrator of the coil before ‘starting be-
cause the current passed through the coil is

$

INDUCTION
o coit

PLATINUM X

TO LINE

LEAD PLATE

s

DILUTE
SULPHURIC
ACID

The Wehnelt apparatus set up and ready for

use. It is a very interesting apparatus and the

experiment is quite instructive. Formation of
gas bubbles effects the make and break.

rather heavy and might damage the contact
points. .

A Wehnelt interrupter operates as follows:
When a current flows from the platinum
electrode to the lead plate bubbles of gas are
generated at the platinum electrode, these
gas bubbles prevent the flow of current. The
bubbles are then absorbed by electrolytic
action, and the flow of current once more
starts. This is continually repeated so long
as current passes.

tance Out of Parallel Problems

Cheer up, boys, she’s almost cornered!
48 11

37 37
But work your next prob. this way.

“the reciprocal gives 1 ohms

Assume a voltage, any old voltage, say 48,
which seems familiar at least. Then, accord-

ing to old I = E, ra uses 16 amps
R 6 «

rb [
I'C [} 12 [13
rd ({3 3 [
Total amps 37
The joint resistance is then R = % or R =
48 _ 1 1 total resistance.

37

Slide Wire Wheatstone Bridge

HE drawing shows a simply

By MICHAEL H. TAYLOR

Binding posts are soldered at the

.Tconstructed slide wire bridge
used to determine resistances. The
slide wire bridge is interesting from
the point of view of simplicity

SLIDE WIRE N®i4 GERMAN SILVER
[

S p—

SCALE

points A, D, E, F, G, K.
One end of the galvanometer
connects with the point C and the

and of demonstrativeness.

other end with the slider marked
S .

The material needed is one pine
board 36 inches long, 8 v111ches
wide, 7 inch thick. Three strips

i For the scale a piece .of paper
1 inch wide and 40 inches long with
mark in % inch apart is fastened
under the slide wire.

of brass, one strip 36 inches long,
two strips each 6 inches long,

In use after connecting the un-

inch wide, and %4 inch thick, and
40 inches of No. 14 German silver
resistance wire and a known resist-
ance.

First the baseboard should be
shellacked and sandpapered several
times before putting on the final coat.

" The 36-inch strip of brass is fastened one
inch from the edge of the board and 4 inches

Diagram

KNOWN RESISTANCE
of a slide wire bridge,

an

2l

UNKNOWN RESISTANCE

a simplification of the Wheatstone bridge
d a particularly good demonstration of its principles.

from each end. The 6-inch pieces are fas-
tened at the ends with their centers exactly
1 meter apart (39.37 inches).

wwWwW americanradiohistorv com

known resistance the slide is moved
until  the galvanometer needle
stands at zero. The proportion-
al lengths of the parts of the strip
on each side of the stider gives the
ratio between the known and un-
known resistance.

It is an admirable exposition of the prin-
ciple of the bridge.
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-How to Make an Electric Motor

MOUNTING

By HAROLD JACKSON

PERMAMNENT

MAENET Y

ARM,AT URE

SOLDER -~
COMMUTATOR
SEGMENT %

TERMINAL -

FIG. 1

I THINK that every boy has a desire to
make an engine of some kind. I made sev-
eral when I was younger and I am going to
tell you how I made my most successful one.
This little motor is simple in construction
and no special tools are needed.

The base of this motor is a piece of board
eight inches long and four inches wide. A
permanent magnet taken from an old mag-
neto is mounted on this board with a strap
iron clip as shown in the illustrations. The
magnet furnishes the field of the motor and
takes no energy from the battery as does the
field of a motor where the field flux is fur-
nished by an electro-magnet.

The next part to male is the armature
core. This is made of a piece of soft iron
a half an inch thick and is filed into the
shape shown in Fig. 2. A three-sixteenth-
inch hole is drilled in the center for the
shaft. The shaft is about four and a half
inches long. The armature core is soldered

Footlights Dimmer for Amateur

I HAVE found the apparatus shown in the
accompanying diagram a  dependable
dimmer for the dozen or so footlight.s
of the average amateur stage. The vari-
able resistance unit, was made from a
standard four-pound jam tin 5”7 dia. by
415" deep. A binding-post was connected
directly to the side of the tin. The move-
able electrode was an iron rod about
4" in diameter with an insulating knob
at one end (mine was the knob of an old-
fashioned two-piece dial) so that it could be
raised or lowered with the hand. This rod
moved up and down smoothly throggh a col-
lar which had a thumbscrew in it so that
the rod might be held in any position, .and
the whole was held rigidly in place by a
piece of insulating material bolted to the
rim of the tin. Contact to the rod was

COMMUTATOR

On the left are shown vari-
ous parts of an electric mo-
tor, and the construction of
the two-part commutator is
further explained in the fig-

ure directly above. The SHAFT
shaft of the motor passes ,\\
through the two spacing N

disks. On the right a gen-
eral elevation of the motor
is given and the peculiarly
shaped armature core is
shown in Fig. 2, with one
of the bearing supports.

in place at the center of the shaft. Two
bearing supports” are made of strap iron in
the shape shown in Fig. 2. These are just
the right height to support the armature mid-
way between the poles of the magnet. Paper
shims can be used under the supports if
necessary to make them the right height.

The commutator is made as shown in
Fig. 1. It consists of two segments cut from
a picce of brass pipe which are bound with
stout cord, to a small pulley-like core which
is made of wood. The hole in this core
should be a tight fit for the shaft.

The armature is wound before the com-
mutator is driven on. The winding consists
of many turns of No. 18 bell wire. About a
half a pound will be plenty. The wire is
wound on until the notches are full. The
armature will look something like a ball.
The commutator is driven on and the ends
of the winding are soldered to the commu-
tator segments, one end to each segment.

By NORMAN O. WILSON

110 VOLTS

KNOB
4

FOOTLIGHTS

! o

1
I
i
|

P18
U

s
DIRECT f—""
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e
ARMATURE CORE’

i -
WOOD BASE .~~~

AR

BEARING SUPPOR’

FIG. 2

The commutator is placed on the shaft so
that the line between the segments is about
forty-five degrees in advance of the center
line of the armature core.

The armature is now ready to be mounted
in its bearings between the poles of the mag-
net. End play is prevented by soldering
small wire rings around the shaft just inside
the bearings. These will hold the armature
in the center.

The next and last things to make are the
brushes. These are made of springy strips
of brass, bent into an “L” shape, with an
old battery binding post soldered to one end
as shown in Fig. 1. Two brushes are re-
quired. They are secured to the wood base
with two small wood screws. The brushes
are located so that their upper end bears
rather firmly against the commutator. Be
sure that the brushes do not touch the bear-
ing support. This would cause a short cir-
cuit.

Theatricals

made through a flexible lead. The dim-
direct switch was made by taking apart a
d.p.s.t. switch and using the arms separately.
Bakelite top binding-posts made excellent in-
sulated knobs for the arms. Common salt

This is a practical apparatus for dimming the
footlights in amateur theatricals. An adjust-
<&t able liguid resistance does the work.

i

solution was used as the resistance in the
tin. The correct amount was found.by ex-
periment to be about a teaspoonful. In con-
nection with the fuses it is well to remember
that the current drawn by the lights is equal
to the sum of the wattages divided by the
voltage, and that the maximum current al-
lowed for should not be above the carrying
capacity of the supply wires.



www.americanradiohistory.com

Science and Invention for July, 1926

Small Storage Cells

By A. E..UND-ERWOOD, Farnworth, Lancashire

OW that so many uses are to be

found for small accumulators, it is

an opportune moment to give an

account of how these useful but
sometimes expensive accessories can be made
at home at a small cost. There is, however,
one point which requires particular note,
and that is, the maker of the accumulators
in question must have access to a direct cur-
rent of some description, such as a D.C.
lighting supply, the reason being that the
first “formation” of the plates is rather a
slow job and quite beyond the primary bat-
tery. If carefully made, the accumulators
possess a good life. To start with, the size
of the plates can be decided by the con-
tainers which are to hold them, and any rec-
tangular glass jars or old celluloid cases can
be used for the purpose. Having decided
on the size of the plate, the first

the point of a sharp pen-knife. It will be
noted that no provision is made for holders,
but this is not necessary in’this type of
accumulator.

The next process consists of filling in the
grids with paste, and perhaps the following
method will be new to a few. No red lead is -
used for the positive plates. All the grids
are pasted on a sheet of glass with “lith-
arge” and ammonium sulphate. ~The
“litharge” should be carefully chosen and
should be in powder form. = Any “litharge”

which is in the form of tiny flakes should™

be discarded. The ordinary commercial am-
monium sulphate can be used, and is very
cheap. A saturated solution of ammonium
sulphate is used to make the “litharge” into
a good stiff paste, and here lies the secret of

forming. Short pieces of lead fuse wire
are twisted tightly round each lug, and the
plates are now put into any old jam jar,
preserve jars, celluloid cases, or anything that
will hold two plates. They are next coupled
up in series. A quantity of pure sulphuric
acid, sp. gr. 1.84, should be obtained, and thic

“must be diluted with pure water (either dis-

tilled or rain water) until it has a sp. g&r.

Tof 1.12)

<This acid, when cool, is used to fill the
contairers up to the tops of the plates, and
the current is immediately switched on. For
the size of plate in question not more than
one ampere should be passed through.

The process of forming is somewhat slow,
but at the end of twelve hours the negative
platcs will be noticed to be developing very

job is to make a mould for the
grid. Now, there are many ways
of making a mould for this job,
but after a trial of many types,
the one described gave the best
grids. : ; 0
A piece of sheet brass about 3% :
in. thick and 2 in. overall larger
than the grid is obtained, and I
think it will be as well if we fixon
some definite size, say, a 4-in. by i
3-in. grid; we shall therefore re-
quire a piece of brass 6 in. by 5 |
in. by % in. In this brass the pat- |
tern of the grid is cut, and the ; ”
quality of the best grid will prove \\'\J
to the maker how skilful he is 11\\‘
with saw, chisel and file. The !
type of grid favored by the writer
is depicted at right, and gave very
satisfactory results.”

As is generally lknown, the lead
accumulator undergoes continual
expansion and contraction during
its stages of charge and discharge,
and for this reason large masses
of active paste are to be avoided.
With this point in mind, we make
a fine mesh grid as shown. The
channels are cut with %§-in. and
3/16-in. chisels to a uniform depth
of 3/16 in. and should be very
slightly tapered towards the bot-
tom. It will be noted that the lug

side is Y4 in. by 3/16 in. whilst
the front limb is 3/16 in. by 3/16

in. So also are the top and bot-
tom limb. The lug is best placed
at one end and can safely be made
15 in. wide. The best way to

success. The paste must not be hard and grey patches, and the positive plates \ln)zill be
changing to a chocolate brown.
[l ___.  When this change fis uniform
T it . tag oty A all over both sides of the plates,
\\m\}‘,\ “1” PN T l\“‘ L 1\11\‘ il ““ the current can be switched oft
\w HW” 4 R Hl ‘;\( 8 CH%H NELS. 'ﬂl ‘\m]\ and the platés connected across
! ‘[1 7 DEEP I a moderate resistance to dis-
! ,L‘!& m l{’r}! charge them. They should not
\‘\,:l | \ u it be quite discharged, however, but
il ¥ K il .

\Y‘\W i M aocoogdg E‘DD oog .n[lil‘li]\'\ thle dlsfl?argeltshogldfbe fjopgel(}
I : Al when the voltage of each ce
\‘ b gooboooada |, ‘H{“““\U‘\‘ is about .75. The plates should
| : Al ";lml” i then be taken out of the acid and

w“' M e e e lv\\‘ l{* ! washed in thrce changes of water
\!_JH\V‘ ogopoooooogog g 1 and dried.

‘ HW guoogooogogogoa Eacfh complete 1cell of an%Im{m-

. . ber of plates is then assembled in

‘ l popoogoooogoo | WO the following manner: A negative

: p . -

jf googoooogo)| ) ) R G

\l\\l oogoooooooa " ,M wood shavings. * The Idad of

\”“,” OgooOoooQooupoogoog i ’“”“H}M wood, iIS impqrt?ptl. - Such woods

AV A ‘mj‘"‘ i *as pitch pine, which contain resin,

JM‘ ]\] Doooooooado “N\ l‘li!!iul etc., should not be used. =~ A piece

- it It I3 hite pine is the best, and
" 44l cogomaoooo | e
; Nlm‘lhh ocoocoooooao easily obtained. C

! Jooggooog ‘ ‘Great care 'must be used in fix-

Mm;‘ 0o EI Oooo ml\\ﬁ | ing the shavings so as to he sure

\\ W 1 opog ‘h\‘.\'\l HH' 1'(”[ that the next positive plate will
I J| W }\ ]m‘\ \‘,' not touch the negative one.

J 511 l O e ‘ S When the first negative plate
“ \ [‘\ i T M”\" is covered in this way, a positive
: ]\ 'J ’”“'“ i H‘l,\”\\‘]k\ i\ll‘x\\\u‘.:in plate is placed upon it. The posi-

[H4 ,/{ !‘]JJ;!‘I,\‘ - il M\!’J i WM*H\ ' tive plate is then covered in the
(M I . iy | \H\ Y same way and a negative placed
upon that. Of course, all nega-
o 5" » tive lugs are placed at one end,
and all positive lugs at the-other.
: In this way the cell is built up,

I =] o
WWW wo S eleven plates, five positive and
o o /Z ’  six negative. The batch of plates

mould the grid is to put the brass
mould ‘on a small tripod with a
Bunsen burner under it. A piece
of mixture of lead 95 parts and
antimony 5 parts is laid upon the
mould which, when hot enough,
will cause the mixture to melt. .
The molten mixture should be distributed
over the meshes of the mould and the sur-
plus scraped off with a piece of smooth
wood and the gas turned off.

After about two minutes the lead will have
set, the mould then being placed in a bucket
of cold water. By inserting a pen-knife
blade under the lug end, the grid can be
stripped from the brass mould. If the mould
should cause the grid to stick badly in any
place, it requires the taper increased a little
at that point. When the mould is in proper
form, it will be quite possible to make a grid
in five minutes, so a little time is well spent
at first getting the mould correct.

When the number of grids have been cast,
with a few spares, they can be gone care~
fully over for cracks and trimmed with

man thé constructor was.

The plates for this storage battery are cast in a brass mold and the
writer says that the quality of the plates will show how good a work-
While it seems to be a difficult piece of work
to make one of the brass molds, it must be remembered that they are
good for any number of the lead plates.

and it will be found most satisfactory.

Iumpy, or the plates will be poor, nor must
it be to sloppy to work. It quickly sets up
to a certain point, liberating copious doses of
ammonia gas, so too much should not be
made at one batch. Sufficient for three or
four plates is’ easily worked.

- The grid is laid on the sheet of glass and
the paste well pressed-into the grid. It
should then be slid off the -glass, and not
lifted, and the other side treated likewise.
Tt will be found an easy method of finishing
the plate after pasting to draw it once or
twice on each side on the glass plate, as this
method leaves the plate’ with a- nice flat
finish. Next it should be stood up to dry
for at least eighteen hours in a dry room, but
must not be hurried by outside heat. When
all the plates are dry, they are ready for
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The battery is of the pasted type

are then carefully bound together
with tape to enable them to have
any shavings trimmed. This is
best done with a pair of small
snips. The lugs of each side are
then burned together with a small
' blow-pipe, and the connecting ter-
minal fixed at the same time. All that then
remains to be done is to fix the cell in its
container, fill with acid of 1.12 sp. gr., and
charge slowly until the cell gases freely.

In the experiments of the writer, which

spread over a number of years, it was es-
tablished, amongst other things, that the
wood insulation fixed between the plates in
the manner described does not in any way
diminish the output of the cell, while form-
ing a compact block of plates, which makes
it almost impossible to short-circuit through
loose paste, and makes an admirable con-
struction for withstanding vibration.
. The wooden separators from discarded
cells may be used instead of shavings; the
idea of using the latter is to secure simpli-
fication—London Electricity.
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How to Build Your Own Airplane

This Handsome Single Passenger Sport Plane of Proven Performance Has a Ceiling of 7,000 feet and a Speed
of 100 Miles Per Hour with 30 H. P. Engine.

T is with great
pleasure that
weintroduce
aur readers

herewith to the great-
est of all sports today,
that of flying. Thanks
to the great advances
made in the designing
and building of easily
constructed  aircraft,
Young America
doubtless will soon be
winging its way over
the countryside. There
are sufficient flying
fields in most locations,
so that if desired the
man who builds or
buys such a plane as
the one described here,
can take flying lessons
and thus obtain a first
hand knowledge of the

the rudder and the fin
are built into the fuse-
lage, so that there is'a
small fin exposed on
the underside to which
is attached the tail
skid, this also being of
‘| steel and resting on

. the wusual shock ab-
sorber cord.

The undercarriage
is of steel tube con-
struction with through
‘axle. The struts are
streamlined with bass
wood 20"X4" wheels
are used. Width of
axle is 4%4 ft. Wings
—The webs of the ribs
are bass wood with the
usual lightening holes,
while the capstrips are
of spruce. Spars are of
the routed I-beam sec-

“feel of the air.” By
practising with the
plane and taxying over the field, allowing
the plane to rise a short distance and then
landing again, flying knowledge can be ob-
tained at first hand., We recommend, how-
ever, that whenever possible, the services of
a competent pilot be obtained in order that
he inspect the machine before any flights
are taken, to see that it is sufficiently strong
in all of its parts, especially if the craft is
home built. Also he will give you all the
pointers you should know before ever trying
to rise from the ground. This includes such
instruction as always starting off or landing
into the wind. We have not the space here
to give a course in flying, and the people
who sponsor this sport plane and who sup-
ply all the parts, engines, propellers, as well
as the complete plane, ready to fly if so
desired, also furnish at $5.00 a practical
home study course in aeronautics. The com-
plete blueprints, as furnished by the build-
ers of this famous sport plane, cost $15.00,
and orders will be filled by the publishers
of this magazine without any extra charge
above the prices quoted above.
ENGINE AND SPEED DATA

This little sport plane is of very beautiful
lines and has attained a speed of one hundred
miles per hour, its usual maximum speed
being rated at 90 M.P.H., with a cruising
speed of 75 M.P.H. Its landing speed is
35 M.P.H., which is quite safe, all these
speeds being obtained with the Anzani three-
cylinder 30-35 H.P. engine. This engine will
cost several hundred dollars, but it is one
of the finest makes for aircraft that is avail-
able today. A cheaper engine is the Law-
rence, 28 H. P., two-cylinder type, and this
with propeller is worth $85.00. Quite a
creditable performance can be obtained with
this sport plane utilizing a common motor-
cycle engine. There are a number of other
light airplane motors on the market, and of
course these could be fitted without a great
deal of trouble. To those interested in pur-
chasing the complete plane with Anzani

‘The svort plane finished and ready to fly.

motor, it may be said that the price is about
$1,500.00, and if the Lawrence 28 H. P.
two-cylinder engine is substituted, the plane
ready to fly will cost $1,200.00, while the
plane built complete without any engine but
with mounting for engine, costs $895.00.

This little sport plane is very economical,
and will fly thirty-five miles per gallon of
gasoline used. The flying range of this
sport plane is 250 miles with one loading of
fuel, and it can climb at the rate of 800 ft.
per minute. It is interesting to note that the
designers have figured on a factor of safety
throughout of eleven, 4.e., each part of the
plane, when properly constructed and assem-
bled, is eleven times stronger than necessary
to stand the given load and strain.

It will be seen by inspecting the drawings
herewith that the span of the plane is 20 ft.,
which means that it can be stored in a very
small hangar. The wings are covered with
grade A linen, or airplane cloth; which
should receive five coats of nitrate dope, and
they are then finished with two coats of
Valspar varnish. There are a number of
books available in public libraries or from
publishers which contain information on how
to cover the wings and apply the nitrate dope,
but the course mentioned above is strongly
recommended if you have had no experience
in building aircraft before. In the next in-
stallment, special drawings made by our own
draftsman, will show just how %o build the
wings and cover them with the linen cloth.
It is an interesting process, this covering of
the wings, and the method of sewing the
cloth to the ribs will Be shown in the forth-
coming drawings in the August number.

DETAILS OF CONSTRUCTION

There are many new features infused in
this little craft and by the removal of sever
bolts the plane may be dismantled and ready
for crating or storage in less than 30 min-
utes. The entire tail unit is of welded steel
tubing construction. The stabilizer is of
symmetrical camber and detachable, while
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wires run within the lower wing.

tions, also of spruce

) and spliced in the cen-

ter so that they form continuous spars

through the whole span of the wing, with a
dihedral of 4 degrees.

Each plane is built in one continuous panel
from tip to tip. The upper plane has a cut-
away at the center over the cockpit, and is
fastened to the center N-struts with four
bolts. The lower plane, which is a single
panel, is fastened to the underside of fuse-
lage with three bolts. The ailerons are on
the lower plane only, and the aileron control
The single
I-struts on.each side of the interplane brac-
ing are of built-up spruce laminations.
Landing wires are single, flying wires are
double, all are 3/32 inch cable. Fuselage—
The fuselage is of the girder type built of
spruce, the longerons being of ash forward
of cockpit. The cockpit has plenty of leg
room for such a small machine. The rear
end of the fuselage tapers off into a hori-
zontal wedge, the whole being nicely stream-
lined with bass wood false work. The cowl-
ing is of 20 gauge aluminum. ]

DIMENSIONS

Span both wings, 20 ft.

Chord both wings, 34 in.

Gap between wings, 40 in.

Stagger, 15 in.

Length over all, 16 ft.

Height over all, 5 ft., 7 in.

WINGS

Wing curve, U. S. A. 27.

Total wing area, 108 sq. ft.

Angle of incidence, top wing, 1% deg.

Angle of incidence, bottom wing, 0 deg.

Decalage, 1% deg.

Dihedral both wings, 4 deg.

TAIL UNIT

Stabilizer area, 7% sq. ft.

FElevator area, 5% sq. ft.

Fin area, 3 sq. ft.

Rudder aera,, 3 sq. ft.

Aileron area. each 6 sq. ft.
(Continued on page 270)
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X - “‘ spard Ne. 14 WIRE
AILERON PULLEY LONGERON :
4 REQUIRED 7/8“7‘7/8‘ ~PLAN VIEW ASSEM BLY
o OF PLANE ~
q— - : — = FUSELAGE ~  EatitiR
0 6 1 ? 3 4 5 NOSE PLATE i FINISHED PROPELLER 1

—————>«~—"" TO BE PURCHASED

SCALE IN FEET OF
“ASSEMBLED PLANE

.

above shows in considerable detail top and front views of
L plane described in the accompanying article.
We are very happy to present this excellent design of commercial sport plane,
many hundreds of which have been successfully built and flown, to the
readers of SCIENCE AND INVENTION Magazine. This airplane can
be flown with a motorcycle engiie, but when the flyer is up in the air he
will feel much more sure of himself, if he uses the Anzani motor recom-

HE drawing
the single passenger sport

simple and in the

www americanradiohistorv com

mended by the company wh
not care to make their own.
preferred as one of the p
in a recent interview.

set of blueprints giving all details,

o supply the parts of this plane to those who do
A three or four cylinder engine is much to be
rominent World War flyers explained to the Editors
The control features of this sport plane are very|
all these will be illustrated. A complete
are available from the Constructor De-

partment at $15.00.

August number,
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Constryction Details of Sport Plane

(CONTINUED)

. R ——— L S e S Y S . ; : L _—1
|—=. : I,: » GAS TEANK e J
| ! 1
o ~SIDE_VIEW .
l I / OF PLANE~ L !
4 7 : 3
. 1
;' l\_- -
; L%N&E"RQNS ELEVATOR
I g'x 78
|
I

BEND ON DOT AND
5% /// DASH LINES

N\

© ANGLE OF INGIDENGE,
TOP WING = {%,° AND-
OF BOTTOM WING=0°
ALL MATERIAL IN T
STRUT = SPRUCE.
‘FOUR COATS OF SPAR
VARNISH WHEN

EQUALLY ~- )
. COMPLETED.

SPACED

I STRUT
ASSEMBLY

TWO REQUIRED.
TAKE CARE TO

- GET GOOD JOINTS
_______ 4 TSN _ FOR GLUE,

! - SIDE
' J6_HOLES o GRAIN OF ¥ pLatEs -
; /g DIA. N gI[L:.)LING ON ~-—--8 REQUIRED
o I SIDES OF ___ , _
2 2 HEAD . END ]
e S e : e
folrin” #2 Zpr” \ g e =3 VIEW |
LG e Lo == D .
Al T2 e e~ y [
g TURNBUCKLES — 4 155" — i
5 o STAGGER

-HEAD FOR 1
. FOR ANZAN! 3 CYLINDER OF T STRUT~

30-35 H.P. MOTOR 2 REQUIRED
MAKE ONE. N2.12 GAUGE. SPRUCE ~HEAD FOR

TOP END OF

STRIP ¥ wiDE x"/" , i“ I STRUT~
THICK, NAILED ANL')6 SIDE VIEW l,j N v?é“v? GRIAIN 2 %%%%lggo
SECTION A-A GLUED TO BOTH 5 )
. o*_. SIDES OF WEB, STRIP 1" WIDE X / s
o/ A M AR e VR ~WING . SECTION ~
il | | {BOTH SIDES OF = " 1 U.S. A 27
—— WEB 37 A H MAKE OF SPRUCE BASSWOOD

OR WHITE PINE,

)

13
e

" 4 v| = — = = — = o 3 3 = =%
— T = — u t
== _ —
‘ 71 Y4’ Din.
’ STEEL TUBE
IN the illustration herewith we have a good side view of the single pas- mounting plate will have to be worked out. It is very important that this
senger sport plane, together with details of the wing ribs, engine mount- engine mount be securely guyed to the fuselage, and this is taken care of
ing plate, and the I strut, two of which are required between the upper and by the steel cables fitted with suitable turn-buckles, in the manner apparent
lower wings, as the photograph on the previous page shows. The axle sup- from the drawings. The propeller cannot be successfully built by the av-

portirig the landing wheels is resiliently mounted on the landing gear vees by erage amateur airplane constructor, and is therefore, to be purchased. In
wrapping Ji-inch airplane rubber band around the bottom of the vee frames the next installment the method of covering the wings will be shown in de-
and the axle, The engine mounting plate can be made of steel and for tail, The metal fuselage fittings should be purchased. Maker’s name and
other than the Anzani three cylinder 35 H. P. motor, a different design of address furnished on request,
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GAS PUMP

The diagram at
the left shows
how a smallbrass
or copper tube
coupled to a rub-
ber bulb may be
utilized to draw
a small quantity
of gasoline from
anautotank: The
tube is bent as
th e illustration
shows and a
small hole drilled
at the bottom of
the bend. Air

“3" BRASS -OR_COPPER
& TUBING

"line out or the
gas may be
sucked into the
bulb and then
pumped out. —
Donald Viall,
Rep. No. 26778.

CORD ADJUSTER

If one will take
the trouble to cut
two small lugs of
tin as indicated
in the illustration
and then fasten
these to a cur-
tain spring, a
very serviceable
adjuster for anj
electric appliance
cord is made.
This will take up
the slack as the
iron is moved
back and forth
across the board.
—Grafton Cost,
Rep. No. 18571,

2_+—TIN CUT TO FIT

(’\’Q& é CORD

SPRING FROM
CURTAIN ROD

)

\

{

A new balance registering barometer is illustrat-
ed in the accompanying sketch. A mercury ba-
rometer A is secured to a board B which rests
by a knife-edge C on an extension projecting
from the wall. A small concave mirror D is at-
tached to the board. Changes in the air pres-
sure -;ause the column of mercury to rise in one
arm of the tube and fall in the other, tipping
the bpard and consequently changing the posi-
tion of a spot of light on a scale.

DOOR KNOB USES

In the illustra=
tion at the left is
depicted a num-
ber of uses for

metallic door

knaobs. Many

HANDLE FOR times these arti-

SHORT SCREW DRIVER) cles are thrown
: 2{/;;/-4 _//%"f_“iﬂ away particularly

when they begin
to tarnish or look
seedy. The bath
sprayer or lawn
sprinkler made
from a door knob
is punctured with
a number of

BATH SPRAYER,
T
TABLE FO .

Oaﬁ‘ﬁ are self apparent.
e il ‘EE — W. T. Mar-
WOOD SCREW

e v X
;;ﬂIf.4 il kowski.

MATCH CUTTER

A simple method
of making a cut-
ter for matches '
is shown here. A
razor blade
serves as the cut-
ting edge and a
piece of wood
clamped beneath
a wing nut gives the fine adjustment.—Henry Frey.

K
KN
i

g

RAZOR

WING NUT
’ BLADE

MATCH

e C..‘C_L_

MUSIC PRINTER

Small blocks of
wood have notes
cut of cardboard
glued to them. The
cardboard absorbs
sufficient ink to
permit their being
used as rubber
stamps.—H, Vernon Rustin, Rep. No. 22326.

“CARDBOARD NOTES

holes. Other uses-

CAMERA IMPROVEMENT

HoMask A unigue method
FOR FINDER for taking 24 ex-
posures on an
ordinary 6-expos-
ure film is here
shown. A black
mask cut as illus-
trated is inserted
into the camera
and another sim-
ilar mask is made
for the finder. Six
pictures are tak-
en. The camera
is then opened in
a dark room, the
film rewound and
the masks chang-
ed to a new posi-
tion. — M. J.

‘Walker.

MASK BLACK
ON BOTH SiDES

ADJUSTABLE DIRECTIVE LIGHT
SHADE

An oatmeal box RUBBER 3’
1
i

NOTCH FOR KEY
{

is first secured
and a hole cut in
the top so as to
easily pass over a
lamp socket. A
notch is cut for
the key of the
socket. The box
is then painted
any desired color
and suspended
from t he chain
or cord by means
of rubber-bands,
When the shade
is pulled down
and slightly
twisted, the light
is directed downward.—John R. Malloy.

. HOLE FOR 4_—_
N LIGHT o

FIRING ROCKETS ELECTRICALLY

t-—'— 30 707100 YARDS

e B~ T T

PUSH BUTTON

w/

“— CABLE

- USTORAGE BATTERY UQ GUEE

PATH "OF ROCKET WHEN FIRED%

NAIL THROUSH ROCKET
STICK ~_

~—FUSE OF ROCKET

LLIP d<-TIN

ALUMINUM OR LioHT—,
BRASS TUBE AS 4
GUIDE FOR

ROCKET  STICK

CLIP._

WIRES TO BATT. £TC

BINDING POSTS
2 APART,

ALUMINUM
TUBE

wOQD
BLOCK
SPACER
Loop OF FLASHLIGHT
i FUSE WIRE POWDER
4 BOLT FIG 4

SUPPORTING LEG
FiG. 3

ROCKET STICK
NAIL- PCINT CUT CFF,

TWIN WIRE
TO BATT.

FUSE WIRE

NN R, HELD BY-2
SUPPORTING LEGN& \%\ BINDING

A
W2 P POSTS
FIG. 5

By means of a storage battery and the additional apparatus illustrated above, one can fire

rockets when thirty to one hundred yards away from the scene of action.

This action is ideal for

lawn fetes and for children.—C. A. Oldroyd, Rep. No. 4433.
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The illustration
here shows how
to make an econ-
omical alcohol
lamp, ' using a
wide mouth bot-
tle, some absorb-
WOOD'ent cotton, a
= piece of lass
ALCOHOL tubing ::mdg a
cork. — Jos. R,
Goldburg.

ABSORBENT COTTON
Leg Extension

When using Tar
the ladder on L
an incline, ine
stead of piling
boards under
the short leg, :
an extension §
may be fast.

ened to it by
means of screw
clamps, as
shown.— War-
ren Scholl.

T
BOARD |~ EXTENSION

One-Cut Star

To make a five~
pointed star
with one cut
of the scissors
fold paper in
half then
across C-D,
then as in low-
er right-hand
corner; then
cut along dot-
ted line,

QUILL
REPLACED
BY -

To prevent getting the fingers full of ink, a pen
holder is attached to the top of the regular quill
holder as illustrated.—F., E. Ebel. Rep. No. 6774.

Syphon
RUBBER _“=.ow. %

STOPPER 4" %

N Hi

This syphon
starts as soon
as it is dipped

tion. It con-
sists of two
glass tubes,
placed as
shown, the
centre tube be-
ing raised un-
til it functions
properly.—
Jack Riggin.

| SMALL
ThIGLASS

One ounce of
bee’s wax is
dissolved in
benzole and
used on bright
steel parts of
tools and ma.
chines. — John §

BOTTLE

' BENZOLE OR
H. Varley, Z/BENZINE
Rep. No. 19629, 2
:%wmrs BEESWAX
T

Small Scoop

TIN CAN CUT TO SHAPE
OF $COOP

This can be

made by cut-

BT ting tin cans w0

e the required

’ shape and sol-

~ dering or rivet~

ting a handle

thereto, — W,
Scholl.

TO MAKE GOLD PAINT

For making gilt figures, etc., like new.
1 oz shellac (bleached)
Y% oz. best bronze powder. .
4 oz. alcohol.
Mix thoroughly and apply with a soft
brush. Remove all dust before painting.
—Contributed by John H. Valey.

REMOVING IODINE STAINS.

ODINE stains are sometimes very hard

to remove and it is not advisable to use
strong chemicals of any kind to dispose of
them, and as iodine has a tendency to weaken
fabrics, it is rather important not to have
to rub the goods hard. The garments with
jodine stains are to be soaked in starch
water over night for a period of about 8 or
9 hours. It is no harm if it is more. Water
and lump starch can be used and it is im-
portant that the garments be entirely cov-
ered. The goods can be pressed down with
a stick. It is a nicer way to use a thick
starch solution to add to the water instead
of the lump starch. In the morning re-
move the garment and wash, using common
laundry soap and you will find the stain 1is
entirely gone.

Do not let the stains remain -without at-
tention, as they may injure the cloth.

—Contributed by Nina Jeffers.

wwWwW americanradiohistorv com
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it TUBE into the solud

Magnetic Driver

A piece of old drill
rod may be formed
into a screw driver
which can be mag-
netized to -hold
small screws and
help locate them in
tight places.—M.
J. Silvert.

One can make
a good candle §
by filling a tin- §
foil cup with §
wax and in. |
serting a wick.
The wax will
burn until com-
pletely con-
sumed. — L.
Carpenter,

Two heavy pieces of iron wire may %

be bent to form a pair of handy

tongs, the ends are hammered out

to grip hot articles.—Harold A.
Lewis.

Pattens for Wet Days

-,

II el

These pattens
will find a ready

RUBBER place in homes
STRIP having  flooded
cellars, The

strap is a plece
of inner tube.—
Arthur Moyer.
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ASTROLOGY

Editor, SCIENCE AND INVENTION: /W
Tave just finished reading in SCIENCE //7///
ANd InvenTrON Magazine, April issue, “////7
your article “Superstition.” Your critic- %//7///‘
ism of fear produced in the minds of i
sotue people in meeting a black cat, or in
walking under a ladder, we fully agrce
with you is “Superstition,” but further
along” where you class Astrology as a
“‘superstitution’ and pseudo-science, you
show up crass ignorance of the sui)jf:ct.
lovery critic who tackles this subject
makes a sorry mess of it, showing up in

ﬂ/{, -
i
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snakes, and in the picture that accom-
panies it the only snake that is shown in
a natural position is the dead one under
her feet! When a rattlesnake attacks it
must strike from a coil, which is looped
back and forth from side to side on the
ground like a figure eight. The head is
drawn back on this coil and the tail
usually a little raised. Not one of these
snakes is pictured in such a position nor
in a natural crawling position. On the
other hand they are looped up from the
ground in a position that no snake ever
takes.

Again in the article on “Oddities of
') Sound” on page 1008, would any physics

a very decided manner that he does not L
kuow what he is talking about. Con-
demnation without investigation is one of
e frailties of human nature. Critics
glibly state that Astrology is an exploded
science, they fail though to state who ex-
ploded it—Can you?

R. A. Proctor, (an opponent), declared
that Astrology, was the nursing mother
of Astronomy. Astrology was the begin-
ning of all science, also the beginning of
maw’s religion, by his worship of the
stars and later in his recognition of the
“truth” of the Divinity beyond, or the
controlling force governing all celestial motions.

The writer has made an exhaustive study of
Astrology, for the past twenty-two years, and in all
this research finds same directly antagonistic to any
form of “superstition.” For your benefit we quote
from the dictionary, analysis of word ‘‘supersti-
tion: Belief in the marvelous, A veneration of
sacred relics.” The true Astrologer believes only
in natural law as expressed through celestial cor-
respondence, this governed by an unseen, but mas-
ter intelligence. The worship of saints, or religious
relics has no appeal whatever to any highly }ntelh-
gent man, this includes all those interested in As-
trology. i

In your article you failed to make mention of
Friday, the so-called unlucky day, a superstition with
many people, more so if Friday comes on the 13th.
Astrology lays bare this superstition, you can be-
lieve it or not, as well as many other foolish ideas
foisted upon humanity by false teachers of religion.

e have also many false practitioners of medicine,
possessing a license mind you, who are grafting con-
tinually upon the credulous to the tune of millions
of dollars each year, but the above citations are no
excuse for you to attack true Astrology, or for as-
trologers to attack true medical science, or true re-
ligion. In this as in Astrology, we know whereof
we speak, as my lately deceased- father was a
physician, a very broad-minded and successful
practitioner, now much Jamented by his former
patrons, he was also a great admirer of the science
of Astrolegy. .

For your information, we beg to state that As-
trology is not as you state a pseudo science. s-
trology is a master science, the science of “cause
and effect.” There can be no effect taking place on
this earth without a cause. The cause is celestial,

Astrology as a science, is royally worthy of be-
ing termed such. True there are pseudo astrolog-
ers, who graft upon others, but this, the United
States Astrological Society, composed of true
students, have and are ready at all times to assist
the government in the exposé of such fakers.

Astrologers feel indebted to the Rev. John But-
ler, formerly rector of Litchborough, England, a
former fiercé opponent of Astrology, publishing his
opposition articles in a prominent London news-
paper. Butler, in order that he might be in a better
position to expose Astrology, was big enough to
thoroughly investigate the subject. The result of
his investigations was that he became a booster and
added to the literature of Astrology one of its most
scientific works.

Before you publish any more remarks about As-
trology being a “superstition’”, muster up your good
sense and investigate. You will not exhibit again
a decidedly crass lack of knowledge of this subject
now being pursued in the United States by a legion
of highly intelligent people.

Jouw Mawsow, Jx.,
Lincoln, Calif.

(We beg to differ with the writer of the above
letter and would advise that although he may be-
licve Astrology to be a master science, we ave of the
firm belief that it is merely a pseudo-science. As a
mattey of fact, the term science should mnot even
be associated with Astrology. There is nothing
scientific in Astrology whatever. Inasmuch as you
have quoted the definition of “Superstition”, let
us quote Webster's definition of “‘Astrology’. In
the etymological signification, the science of the
stars; amomng the ancients, Synonymous with as-
tronomy; subsequently, the pseudo science which
treats of the influences of the stars upon human af-
fairs, and of forctelling tervestrial events by their
position and aspects. Astrology formerly enfoyed
general acceptance, having been practiced by the
Chaldeans, Egyptians; Greeks, Romans, Arabs, etc.
It flourished wn Europe as late as the 17th century,
though it was most in vogue during the 14th and
15¢h.” Time and again we have made tests, some of
them with lavge bodies of astrologers in which the
findings of thirty or move individuals were all in-
corporated into ome hovoscope, and cven in thesc
we have found that each manuscript contradicted
itself dosens of times and that each was ninety-seven
per cent incorvect; three per cemt of the statements
given were %early correct, but they werve put in
such @ weak manney that their value was practic-
ally negligible. For instance, the statement, “We
do not see how the subject could have lived, but if

SCIENCE AND INVENTION desires to hear from its readers. It
solicits comments of general scientific
opinions on science subjects.
on this page.

interest,

he is alive, he is probably very il and will die soon,
and if he lives to be thirty-one, he will enjov good
health.” This was one of the statements which were
given to us. Now it stands to reason that a state-
ment of this nature would have to be correct. You
either died when you were young, you will be ill, or
you may attain o ripe old age. Such a statement
would befit anyone in the United States, but it isn’t
a statement of fact and if Astvology develops find-
ings of this mature, it certainly cannot be called a

-

HE new scientific fic-
tion magazine,
AMAZING STORIES,
will be on the newsstands
June 10th. Here is a
magazine after your own
heart. Readers of this magazine who have
read the scientific fiction stories for years
will welcome AMAZING STORIES with
open arms.

The new magazine contains only scientific
type fiction stories and in the very first issue
there is a story, “Off on a Comet,” by the
immortal Jules Verne, stories by H. G.
Wells, George Allen England, G. Peyton
Wertenbaker, and others from the pens
of the foremost scientific fiction writers.

AMAZING STORIES has secured the
sole rights to all of Jules Verne's stories,
written by this, the greatest of all scientific
fiction writers. All of these stories will ap-~

e e e e o s i by A A i kow

e T e e

and will appreciate
The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
them in both palatable and unpalatable forms.
to say, this is the place to say it.
words and address your letters to Editor—~The Peaders Forum, ¢/0
Science and Invention Magazine, 53 Park Place, New York City.

So if you have anything
Please limit your letters to 500

pear in AMAZING STORIES. ]
Be sure to get your copy today.
o lele magazine is edited by Hugo Gerns-
ack.
PRICE 25¢ PER COPY. i
| DO

“Science.” When a chemist says that hydrogen and
oxygen combine to form water, he makes a definite
statement. There arve no ifs, ands or buts. We will
be glad to entertain the findings of any astrologer,
and will publish those findings if when given they
will be positive and definite assevtions. They should

. wnot be warped and distorted by a number of con-

flicting  clauses  which meutralize the statements
given. If there is any astrologer in the United
States who cares to accept the challenge,