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BURIED
TREASURE

can still be found in

Good Chemists Command High Salaries
and you can make yourself [What Some of Our_
independent for life by un- ST D e
earthing one of chemistry’s | o v s 1 s oo
yet undiscovered secrets.

set. I can still say that it far exceeded my
Do you remember how the tales of pirate gold used to fire

anticipations, Since I have been studying with
your school I have been appointed chemist for
the Scranten Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully, and the interesting
way in which they are written makes me wait
2 o 9 R patiently for each lesson.—MORLAIS COUZ-
your Imagination and make you want to sail the uncharted ENS.

seas in search of treasure and adventure? And then you I wish to express my appreciation of your
D h prompt reply to my letter and to the recom-
would regret that such things were no longer done. But that mendation to the General Electric Co. T in:
4 H . —_ G — tend to start the student engineering course at
is a mistake. They_are done thay and everyday—not on the works. This is somewhat along electrical
desert islands, but in the chemical laboratories throughout ?nes‘r but the fact that' Ilhad; recommenda-
. . . . . on rom a reliable schao no oubt ad con-
your own country. Quietly, systematically, the chemist works. siderable influence in helning mo ta seeire. o

His work is difficult, but more adventurous than the blood- Jon.—IEL \II:}N }SEt\TIlI'\S[;N. rssed 1

- . . . O ar Te been mo @
curdling (iegds of the Spanish Main. Insiead of meeting an Your course and uem sti[lrgnltlghnige?\?.SE(I Flvor‘;r;
early and violent death on some forgotten shore, he gathers K}O;’&_I)}tglrﬂfnur graduate this year.—J, M.
o > .

T. O’CONOR SLOANE, wealth and honor through his invaluable contributions to hu- T find sour course excellent and your instruc.
-AB., A.M., LL.D., Ph.D. manity, Alfred Nobel, the Swedish chemist who invented tion, truthfully, the clearest and best assem-
Noted Imstructor, Lecturer and bled T have ever taken, and yours is the tifth

dynamite, made $o many mi‘llions that. the income alone from one I've studied —JAMES . KILLY.

his bequests provides five $40,000 prizes every year for the parom the time I was having Chemistry it

. H 2 a3 never been thus explained to me as it ig

advancement of science and peace. C. M. Hall, the chemist now. I am recommenting. sou  hisrls o ns

who discovered how to manufacture aluminum made millions friends, and urging them to become members

through this discovery. F, G, Cottrell, who devised a valu- Jiatly @ oreanization—CHARLES BEN-

able process for recovering the waste from flue gases, James gl shall always recommend your school to my
i riends and let them know how simple your leg-

Gayley, who showed how to save enormous losseg in steel STsTare O T A

manufacture, L. H, Baekeland, who invented Bakelite—these

are only a few of the men to whom fortunes have come

through their chemical achievements.

Now Is the Time to
Study Chemistry

Author. Formerly Treasurer Ameri-
can Chemical Society and a practical
chemist with many well

achievements_to his credit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
years engaged -in  commerciai
chemistry work.

with this course. I am so0 glad that I found
you.—A. A. CAMERON.

I use your lessons constantly as T find 1t
more thorough than most text books I can
secure.—WA, H. TIBHS.

Thanking you for your lessons, which I find
not only elear and concise, but wonderfully
interesting. I am—ROBT. H. TRAYLOR.

I received employment in the Consolidated

Gas‘.' Co;{ ¥ mmlreciuler very much the good
Not only are there boundless onportunities for amassing service of the schoo Shen_a recommendation
wealth in Chemistry, hut the protession affords congenial was asked for.—JOS, DECKER.

employment at good salaries to hundreds of thousands who
merely follow out its present applications. These appli-
cations are innumeruble, touching intimately every business and every product in the world.
chemist can hardiy be called work at all. It is the keenest and most enjoyable kind of bleasure. The days

In a chemical laboratory are filled with thrilling and delighttul experimentation, with the aliuring /
Drospect of a discovery that may spell Iortune always at hand t0 spur your enthusiasm.
» /

You Can Learn at Home /

/

The work of the

3
To quallfy for this remarkable calling requires elaborate speclalized training,

necessary to attend a university for several years to acquire that training. but thanks to our

now stay at home, keep your /

Formerly it wasg

highly perfected and thorough system of instruction, you can CHEMICAY,
bosition, and let us educate you in Chemistry during ycur spare time. Iiven with only eommon /
schooling you can take our course und equip yourself for immediate practical work in a chemical INSTITUTE

laboratory. Dr. Slcane gives every otie of his students the same careful, personal super-

vision that made him celebrated threughout his long career as a college professor. Your / OF NEW YORK
instruction from the very beginning is made interesting and bractical, and we supnly you /

with apparatus and chemicals for performing the faseinating analyses and experimental

work that plays such a large part in our method of teaching, and you are awarded the
Institute’s official diploma after you have satisfactorily completed the course, /

Easy Monthly Payments

Home Extension
Division 5

66-Z—West Broadway
New York City

Experimental Equipment

.

ver Student d / Please send me at once,

FurnIShed to E € y You fdon'itthl::;ve to ll;ave e:ml the smalll brice or”t.hel course to start. You can without any ohligation on my
a ;. bay for small monthly amounts—so small that you won't feel them. part, your free 1took '‘Oppertuni-
h“‘? gli\'e "? l‘":rg ?ﬁ“?ﬁggnE;l%g?{'vt-nﬁgnmgls°2‘?W§n§3§f The cost of cur course is very low, and includes eversthing, even the ties for Chemists,”” and full par-
iogy'mzflama(reg;.lug ‘}md' sur\cnlies and forty different chemicals Chemistry outfit—there are no extras to buy with our course. Qur plan ticulars about the Experimental Equip-

and reagents, These comprise the apparatus and chemicals
used for the experimental work of the course. The fitted
heavy wooden hox serves not ounly as a .case for the outfit
but also as a useful laboratory accessory for performing

of monthly payments places a chemi(jal education within the reach of/ ment given to every student. Also please
everyone. Write us and let us explain our plan in full—give us the tell me about your plan of payment and
opportunity of showing you how you can aualify for a highly trained your special 30 day offer.

countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION §
$6-2—WEST BROADWAY NEW YORK CITY

technical position without even giving up your present employmenl/

Special 30 Day Offer
Besldes furnishing the student with his Ezxperimentgl /
Equipment, we are making an additional special offer for
a short while only. You owe it to voursell to find out
about 1t Write today for full fnformation and free /
/) ADDRESS wveveveenneeeennnn. ..

NAME

A

book ‘‘Opportunities for Chemists.”® Send the coupon
right now while it is fresh in your mind. Or just
write your name and address on a postal and mail

it to vs. But whatever you do, act today before

this offer Is withdrawn

DON'T WAIT—MAIL COUPON NOW! CITY...... ervteeresssreresenerenes STATE.ee.n..oo...o ol
§. T. May, 26
o _ a4 e .
- ) Yo % )y " # -l W
1 ]
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own business now, 1 usel
make $18 a week."”’
A. Schreck,

PLANT ENGINEER—~
Pay Raised 1507,
““I was a dumbbell in electricity
until 1 got in touch with you
Mr. Cooke, but now I have
charge of a big plant, including
600 motors and direct a foree of
men — electricians, helpers,
ete. My salary hasgone up more
than 150%.""
George Illingworth,
63 Calumet Road, Holyoke, Masga.

Learn
HEarn

ELEC

~The BigPay Field ~

NEEDS YOUNOW

$20 a Day Sor Schreck
““Use my name as a reference
and depend on me as a booster,
The biggest thing 1 ever did
was answer your advertise-
ment. 1 am averaging better
than 8500 a month fromdmtz;

Phoenix, Arizona.

CITY

in Radio

done for me.

Makes $700 in 24 Days

““Thanks to your interesting
Course I made over $700 in 24
days in Radio. Of course, this
is a little above the average
but I run from $10 to $i0 clear
profit every day, so you can
pee what your training has

Fred G. McNabb,
848 Spring St., Atlanta, Ga.

$70 to $80 a Week for
Jacquot
“Now I am sgecia]izm;z in Auto
Electricity and battery work and
make from §70 to $20 a week and
I am just getting started. I don't
believe there is another achool in the
world like yours. Your lessons are a
real joy to study.’* |
Robert Jacquot,
2006 W . Colorado

lorado.

$1000 a Month
for Jirinec
*‘You wil] be giad to know.that
my business is now rounding
into shape — I am making now
fromi $800 to $1000 every month
myself. But I've got you to
thank for what I’ve done,’’
John Jirinec.
1128 Fourth Ave.,
Astoria, N.Y.

Springs
/

W

Don’t you keep on working for only $25 or $35 a week. Get into Electricity. Thousands of Cooke
Trained Men who knew nothing about it a short time ago are now earning $70 to $200 a week as Electri-
cal Experts—and they don’t work half as hard as you do. Why stick to your small pay job? Why stick
to a line of work that offers no chance—no promotion—no big pay? Get into the world’s greatest
business. * Electricity needs you. I'll show you how to do it. Get ready for a big pay job now,

Electrical Experts Are In
Big Demand

Even ordinary electricians—‘‘the screw driver” kind—are
making big money, but trained men—Electrical Experts
who get the top salaries—are needed more now than ever
before. Thousands of Cooke Trained Men easily earn
$3500 to $10,000 a year. That’s the kind of job you want—
where you can’ plan, and boss and supervise the work of
others or go'in business for yourself. Get started towards
one of these big-pay jobs now. Learn to earn $70 to $200 a
week—youcando it with Cooke Training—recommended
by more than ten thousand successful graduates. Just
mail the coupon below.

Employment Service and Help—
No Extra Charge

I will train you for a big pay job and help you get it with-
out extra charge. Hundreds of Employers look to me for
the electrical men they hire. Last year I placed over one
thousand men_at big raises in pay. Hundreds of others
were promoted by their employersthrough the help of my
Vocational Service and other hundreds went into business
for themselves with the help of my special Business
Training. Mail Coupon for big free book which explains
this service and fourteen other features, many of which
can’t be had anywhere else.

Age or Lack of Experience
Bars No One

You don’t need experience. Youdon’t have to be a College
man. You don’t have to be even a high school graduate,
As Chief Engineer of this big two million dollar institution
which does a general Consulting Engineering Business
besides operating one of the world’s greatest Training

big

Depz. 25

L. L. COOKE. Chief Enginecer,

Chicago Engineering Works, Inc.
2159 Lawrence Ave,,
CHYCAGO, ILLINOIS

outfits siventt
5 o xS

Schools, I know just what training you need to make a big
success in electricity. Let me give you that training with
my simplified, completehomecourse,— the world’sfamous
“Cooke Training”—built on my own 20 years of engineer-
ing experience with the help of nearly 50 other engineers.
Learn to earn $70 to $200 a week—Only spare time needed.,

My Training Pays For Itself

You can start earning extra meney a few weeks after you
start my training. I give you special instruction for doing
simple electrical jobs in your spare time-—show you how
to get these jobsand tell you what tocharge. Many of my
students make as high as $25 a week extra this way while
studying. My course more than paysits own way.

Your Satisfaction Guaranteed

I am so sure I can make you a big success in Electricity,
just like I have done for the men whose pictures you see
here and thousands of others who now boost my training
that 1 will guarantee your satisfaction with a signed,
money-back guarantee bond. If my training doesn’t sat-
isfy you after you have finished, you get back every penny
you pay me. A two million dollar institution stands back
of this guarantee.

Get Started Now—Mail Coupon

Get my big free book—*The Vital Facts about Electri-
city.” Read about the success of hundreds of other
men—who recommend this training and whose names
and addresses are being given in my book. Get the
real dope about your opportunities in Electricity.
See how easy it iSto get started on the road to jobs
that pay $70 to $200 a week.

Don’t deny yourself this chance to make big
money. Get the facts— Mail Coupon at once for
facts and my guarantce.

MAIL

FOR MY

BOOK "

0you -
P

? 3 /‘"@

v

COUPON

A 510,003 aYear

_ I'Will TrainYou
£ at Home-Spare
lime Only Needed

Wonderiul
Working Outfits
Free to Students

1. LABORATORY AND EXPERIMENTAL
QUTFiIT. Complete material for interest-
ing experiments,

2. BELL AND ALARM OUTFIT. Elec-
trical apparatus, material and tools—a com-
plete installation kit,

8. ELECTRIC LIGHTING OUTFIT. Wire,
Switches, Lights, etc. Everything needed
to make up all complicated electric lighting
cireuits.

4. ELECTRIC POWER OUTFIT. The
Famous’‘Cooke’’Motor and other apparatus.
Not a toy — but a real, honest-to-goodness
workable machine.

5. TRANSFORMER OUTFIT. Complete

%grts for building and winding this widely
2d equipment.

Get this Big

Book Now!

L.L.COOKE, _TheMan
Dept. 25 Who Makes
2150 Lawrence “'Big-Pay”
4 Ave,, Chicago Men

Send meat once without obligation

' yvour big illustrated book and com-

plete details of your Home Study

Course _in Electricity, including your
outfit and employment service offers.

e by B
‘ ChargC%%ﬁ{o %g'”:«gﬁ B %’@"% 5 l AAALESS . eereenrassossreesensossss seseeernrnrsnosens

_ S %&Q@ ,
- e Cooke Trained Man is the Big Pay Man
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"IN OUR NEXT ISSUE

Wattless Lamp? What? Well,
Nearly

One of the largest electrical com-
panies in this country has developed a
pew type of illuminating bulb that ope-
rates on a minute amount of current.

Do You INeed An Extra
Bed Room?

One of our leading woodworking
authorities will tell you how a spare
closet can be reconstructed so as to
contain a very practical folding bed.
Two Stages of Tuned R.F.—
Regenerative Detector Circuit
The Radio Coustructor article for
next month will deal with a set of this
type and as usual, the circuit will be
described and illustrated {ully.
Hotel Kitchen Science in

the Home

The kitchens of hotels have been so
designed as to produce maximum re-
cults with a minimum effort. Applica-
tion of the same methods to the home
will be fully described.

One Quart of Gas—22 Tons

This is the weight of a gas that has
recently been discovered on a newly
jound star. This star is a whirling
mass of luminous gas.

. ne

HOW TO SUBSCRIBE FOR “SCIENCE AND
INVENTION.  Send your name. address and re-
mittance to Lxperimenter Publishing Co., 53 Park
Place, New York City. Checks and money orders

Co., Ine. Mention the nawne of the mazazine vou
are ordering inasmueh a8 we also publish RADIO
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SCIENCE AND INVENTION is published on the
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“l usep to think that because the
Eveready ‘B’ Battery No. 772 cost less
than either of the larger Heavy Duty
Evereadys that I was saving money.
As a matter of fact, on four or five
tube sets, that was false economy.

“The right size Eveready ‘B’ Bat-
teries to use depends on the number of
tubes in your set. The life of the bat-
teries depends on how much you listen
in and on whether a ‘C’ battery is
employed.”

To get the maximum of “B” battery
life and satisfaction, follow these simple
rules:

On 1 to 3 tubes—Use Eveready
No. 772.

On 4 or more tubes — Use the
Heavy Duty “B” Batteries, either
No. 770, or the even longer-lived
Eveready Layerbilt No. 486.

On all but single tube sets— Use
a“C” battery*.

PRl
A g™

“The little wrinkle that makes
batteries last longer is using the right
size Evereadys with a ‘C battery”

Follow these rules, and No. 772, on
1 to 3 tube sets, will last a year or more ;
Heavy Duties, on sets of 4 or more
tubes, eight months or longer.

The average year-round use of a set
is two hours a day. 1f you listen longer,

LEFT — No.

486, for 4, 5

or more tubes.
$5.50.

RiGHET—Ever-
eady Dry Cell
Radio* 4’ Bat-
tery, 1% volts,

&EVEREY

Radio Batteries

~they last longer

AmericanRadioHistorv.Com

my ‘B’

Y

your “B” batteries will have a some-
what shorter life. If you listen less,
they will last longer.

Our new booklet, “Choosing and
Using the Right Radio Batteries,” is
free for the asking. It also tells about
the proper battery equipment for the
new power tubes.

*Nore: In addition to the increased life which an

Evercady “C” Battery gives to your “B” batteries,
it will add a quality of reception unobtainable with-
out it.

Manufactured and guaranteed by
NATIONAL CARBON CO., Ixc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour—
9 P.M,, Eastern Standard Time, through
the following stations:

wEAF-New York wor-Bufalo
WJAR—Providence WCAE—Pitisburgh

weN-Chicago
woc-Davenport

WEEI-Boston wsar-Cincinnati T Minneap.
wrac-Worcester wrar-Cleveland St. Paul
wrFI-Philadelphia wwJ-Detroit KSD-St. Louis
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IN every issue of SCIENCE AND INVENTION you
see NUMErous

which you would like to have further information.
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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.
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information on their products.

This service will appear regularly every month on this same

page in SCIENCE AND INVENTION.
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Science and Invention for May, 1926

Great Inventors Now Teach You
Secrets of Practical Inventions

How would you like to be the inventor of the tin 'cap that now
corks millions of bottles—and who gets a royalty on every one?
How much money would yox have now if you had invented
the simple idea of putting a rubber tip on pencils? The in-
ventor of the Gillette Safety Razor is said to have made as high
as $2,500,000 a year! The inventor of the tiny snap fastener
last year paid an income tax of $29,000. The man who invented
the Autographic Kodak sold his patent rights for $500,000!

UST a single idea can make yor indepen-
dently wealthy in a short time. Little
things—like the crimped hairpin, the
paper safety-match, the metal-tip shoe-
lace—brought their inventors hundreds of
thousands of dollars. Only recently Success
Magaszine told how one woman built up a
splendid business from an invention based on
a little wedge-shaped piece of wood!
Couldn’t 301 develop an invention as
simple as these? Haven't you some ideas—
even now—ifor one of these little inventions
which can pay you so much money?

What Invention Is

After all, invention is nothing more than
the science of “fixing things.”” And how
many times a day you do “fix things.” A
leaky faucet, a rattling window, a broken
strap — you fix hundreds of things just like
these almost every day. You may nct know
it, but when you “fix things” you are using
the principles upon which Inventive Science
is based.

Prove it for vourself. Here is shown a
very simple problem in invention. See how
quickly you can solve it. What would you
put on Shaft “A” to force members “B B” to
move back? Think of something you know
now which can give you the answer. If you
have an ordinary electric light switch you
will find it in a second.

Invention is not guesswork or blind luck—
it is not a God-given faculty possessed by a
few favored mortals. The truth is that in-
vention is based upon exact laws which
anyone can learn. It is merely a matter of
first seeing something to be fixed and then of
thinking of some principle which will fix it.

This test shows how easily you can de-
velop your ability to invent.

Here is an interesting little problem and its soluticn
will be found very simple, if we really think hard.

“A’ is the end of a shaft. The two members ‘B I3
are free to move in either diroction indicated by the ar-
rows. If they are pushed back. the sprinys ““C C*" will
immediately pull them forward again. Our problem s
to put some kind of an attachment on the revolving shaft
““A’" so that the members “13 B’ will he pushed back
both at the same instant every time the shaft ‘*A’" makes
a single revolution. The device on shaft ""A’’ must also
allow the two members BB "’ to eome forward once in
every revolution. What would you suggest putting on
the shaft “"A"’?

That’s all. The whole thing rests on being
able to think inventively. The simple
problem shown here proves that when
you think inventively the whole science
of invention becomes as easy to learn as
reading or writing.

Why More Inventions
Are Needed Now

Hundreds of years ago, the world
didn’t need many new things.

year. But now the world has more
needs, more things to he “fixed.” And
that is why, in the United States alone, over
50,000 inventions are patented every year!

The world wants better and cheaper light
and power. It wants an electric light that
will be heatless. It wants new motors that
will weigh less and produce more power.
It wants faster and less costly acroplanes,
motor cars, steam engines. It wants new in-
ventions which will make cooking and house-
work easier; that will save time and labor
in the home, the farm, the factory and the
office. It wants new ideas for toys and other
amusements. It wants its present inventions
to be developed so that they will work better
and more economically.

Surely you have at lcast one idea for an in-
vention—no matter what it is—no matter how
great or how small -— the world will pay hand-
somely for even the simplest idea. Every day you
see things which can he improved or which must
be “fixed.” Every day you can get ideas for new
inventions. It can be a new kind of mechanical
toy, or some device which will make your wife’s
housework easier. It can even be something as
simple as the common nutcracker. The man who
imvented the Kiddie-Kar, it is reported, made over
$5,000,000!

What Edison Says

Could you ask the advice of any ‘greater au-
thority than Thomas A. FEdison? He says:
“INVENTION IS A SCIENCE AND SHOULD

BE TAUGHT AS A PROFESSION.”

And now, for the first time, you can profit by
Edison’s advice. You can actually learn inven-
tion as a profession—exactly as other people are
learning electricity, automohile mechanics, law,
medicine, as a profession. The Bureau of Inven-
tive Science offers you the first course in practical
invention ever devised, it has written down the
easy-to-learn principles of Inventive Science so
everybody could read them and learn to use them.
You want the abhility to invent—NOW. All
you need, to become successful is this easy, fasci-
nating training which will develop your ability so
it will be worth real money.

Learn Invention by Actual
Practice at Home

Hitherto inventers had to work out the prin-
ciples of invention alone. But at what a ter-
rific price in long years of discouragement, lost
time, wasted money! Now you can quickly learn,
in your spare time at home, the secrets of inven-
tion which brought wealth and fame to Edison,
Marconi and other great inventors.
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Raymond F. Yates, who
. with fourteen other fam-
i That is ous inventors now makes
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spare time at home. you

.tice, right in your own home.

Little inventions like these
have bro_ught fortunes to
their inventors

Today fifteen famous inven-
tors tell you WHAT TO IXN-
VENT and HOW TO IN-
VENT. They tell you the
secrets of invention which
every successful inventor
knows. They explain how to
originate ideas, how to de-
velop and perfect them, how
to get patents. But they tell
even more: Thousands

0 inexperienced inventors
h{lve been defrauded of their rewards because they
dld. not know how to protect their patent rights.
This great course tells you everything you want
to know—how to sell your invention, how to get
f-é)yalues—how to get the most money for your
ideas,

New FREE Book

The most fascinating part of this great new
course is that it tcaches invention by actual prac-
With each lesson
you are sent some problem in invention—just like
the one you worked out here. This fascinating
exercise in solving actual problems in invention,
sharpens your instinet to fix things. Better than
anything else, it gives you an unforgetable, in-
stinctive habit of thinking inventively, which is
worth more than you realize. In fact the lessons
and exercises are so simple, so easy to under-
stand, so interesting, that they seem more like a
pleasant game than like instruction which can
make you a successful inventor,

A book has just come from the press that tells
all about this new course in the Science of Inven-
tion. This book will be sent to you free if you are
inventively inclined, or if you have some jdea in
mind for an invention. We cannot afford to send
this book to those who are merely curious or to
children. If you are genuinely interested, however,
be sure to send for this book today. Write your
name and address on the coupon below or send a
postcard NOW!

BUREAU OF INVENTIVE SCIENCE

Dept. 75
Wisner Building, Rochester, N. Y.

o
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1 [ ]
1 BUREAU OF INVENTIVE SCIENCE L]
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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, Controllers for
Mine Locomotive, Street Car Control-
lers, Connections for Revers ing
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
vou 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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RE 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
janguage in the BLUE BOOK. Its informatative contents come
from the pen of Yorke Burgess, founder and head of the famous
clectrical 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.

BURGESS ELECTRICAL SCHOOL
Dept. MMF 127 North Dearborn Street, Chicago, Ill.
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Audels Builders Guides give you practical help

They are easy to read and understand, giving complete inside infor-
mation on the Building Crafts. Each of these sets is a step-by-step

Audels Carpenters and Builders Guides 4 Von.__lsb

0

How to use the sieel square
How to file and set saws
How to build furniture
How to use a mitre box
How to use the chalk line
How to use rules and
scales

How to make joints
Car»enters arithmetic
Solving mensuration problems

“*Audels Carpenters Guides
ars worth four times their
price—very handy too as I
carry them in my pocket for
reference.’ W, J, Bates,
Knoxville, Pa.

Audels

A new, complete, illustrated

branches.

Mechanic,

Bricklaying, tools, materials
Brick designs, patterns, bonds

Mortars, scaffolds, estimating

**Audels Manons Guides are | MoOrtars and mortar mixing

anthentic reference work and stud y-
Use FREE COUPON b
whether this set will benefit you.

Inside Trade Information On:

Arches, anchors, fire stops
Labor and material tables
Setting frames and foundations Concrete, materials, forins
Reinforced concrete. Blocks
How to figure concrete work

in your daily work.

Inside Trade Information for Carpenters, Builders, Joiners, Building Mechanics
and all Woodworkers. These Guides give you the short-cut instructions that you
want—including new methods, ideas, solutions, plans, systems and money saving sug-
gestions. Aneasy progressive course for the apprentice and student. A practical daily
helper and Quick Reference for the master worker.
these Guides as a Helping Hand to Easier Work, Better Work and Better Pay., To
get this assistance for yourself, simply fill in and mail the FREE COUPON below.

Inside Trade Information On:

Estimating strength of timbers
ow to set girders and sills

How to frame houses and
roofs

How to estimate costs

How to build houses, barns,
garages, bungalows, etc.

How to read and draw plans

Drawing up specifications

How to excavate

‘trade reference library

Bricklayers, Cement Workers, Plasterers, Tile Setters and Stone Masons, including a
practical outline of Steel Construction.

plaining clearly the approved mo
Easy to understand and apply to every day problems.
course for the Master Journeyman and the Young
elow and find out for yourself, without obligation,

This new set is

the best books to be had on| Tile setting, mosaic, hollow tile Stucco—on old and new bldgs.

the subject. Have laid brick | Straight edge test, troweling
f"a 12 years ":] an able to| How to figure brick work

rone sta., Pa. onnett, Safe loads, piers, chimneys
Boiler settings, formulas

A new set—just out!

Concrete block and tile walls
Plastering—wood lath—metal
Plasterers form of agreement
Plaster materials and tools

A practical, illustrated, Reference Library and Study-Course for Master

dern methods of masonry construction in all its

T 7

Trade School Course for the apprentice—a trusted Reference for the
journeyman and master. Use the coupon below to order the Guides
thatinterest you. Then'start easy payments if you are entirely satisfied.

Carpenters everywhere are using

Howv to use settings 12, 13 and
17 on the steel square

How to build hoists and
scaffolds—skylights

How to build stairs

How to put on interior trim

How_ to hang doors—build
stajrs

How to lath—lay floors

How to paint

6 & s

FREE EXAMINATION
$1 a Month, If Satisfied

1600 PAGES--3700 ILLUSTRATIONS

Flexible Binding—Pocket Size

Masons and Builders Guides 4 Vois. $6

in four handy volumes. For

a practical Trade Assistant ex-

A reliable and

BHICK . CongEErt
-
3 NG
| e
.  RUNFORCEL

#TUED

Plastering on various surfaces

Stone masonry--mateiials--tools

Cutting, finishing, estimating
stone

Derricks, bonding, rigging

Steel construction, Structural
shapes

Beams, girders, anchors, fire

ON
$1 a Month, If Satisfied
1100 PAGES --2067 ILLUSTRATIONS
Flexible Binding--Pocket Size

prool K
How to read blue prints

Audels Plumbers and Steamfitters Guides 4Vo1s.$6

modern practice.
iobs.

Soldering, solders, tinning.
Joint wiping, bending, beat-
ing. Pipe — iron — steel,
threading. Mathematics,
tables, physics. Materials
—iron, steel, ccpper, brass,
lead, tin, antimony, etc.
Sheet metal—galvanized—
plate. Sanitation, syphon-

“*Audels Guides sre practi-
cal, easy 1o underst an
can be relied uPun. They
cover the entire field in piain
lankuace.”  W. F. Armin-
ger, Annavnolis, Md.

able set of handy, pocket-size Guides ex

Plumbers,” Journeymen and Apprentice Steamfitters, Gas Fitters and Helpers, Sheet Metal
Workers, Draughtsmen, Master Builders, Engineers and all Building Trade Students. This valu-
plains in practical concise language and well-done illus-
trations all the principles, advances and short cuts of the Plumbing and Heating trade—based on e
Contains careful, detailed in
Use FREE COUPON below to examin

age, tanks. Drainage,
sewage, purification. Fix-
tures—bath—kitzhen. Pipe
fittings, soil pipe, tcols.
Laying out work. Rough-
ing. Screwed  fittings,
flanges, joints. Pipe bend-
ing, examples. Elbows.
Heating, ventilation, re-

structions on how to figure and estimate various s
e, without obligation, this valuable work. -

Inside Trade Information On:

PLumsers  PLUI

frigeration, Water supply,
mains, wells, tanks. Gas-
fittings. Underwriters.
Sheet metal work, prob-
lems, methods. Brazing,

S

o} ol

heating, lead burning. A 14 e
Welding, various welds, FREE EXAMINATION
methods, Blacksmithing, $1a Month, If Sat sfied

1670 PAGES—3642 ILLUSTRATIONS

forges, tools. Flexible Binding— Pocket S.ze

o, Atressure of electrical Motors an
knowledge. The working man's
friend.”" W

ac

Audels Handy Book of Electricity 1 Vol. $4 T THEO, AUDEL & Co,

Electro-Therapeutics, X-Rays,
Shocks, Welding, Brazing, Radie
Hook-ups, Motion Pictures, Tele-
phone, Telegraph, Cranes, Bells,
Elevators, Pumps, Tools, Ship
Drive, Railways, Vehicles, Auto-
mobile Electric Systems, Ignition,
Generation, Lighting, Plant
Management, Power Plans, Arma-
ture Winding, Repairing, A. C.
Apparatus, D. C.
Motors and Apparatus, Alternator

- e " i i
8. Corcora * Comstruction, Dynamos, Wiring

AmericanRadioHistorv.Com

Audels Handy Book of Practical Electricity isa simplified Read,
Reference and Study Course in one pocket size, leather bound
volume—for Engineers Professional Electricians and Students.
A reliable authority and handy hel
Contains important and valuable
machine sketches, helps on maintenance and repair., Use this
FREE COUPON today and find out, without obligation, how
this handy book will help you in your daily work.

Inside Trade Information On:

per for every electrical worker,
wiring diagrams, calculations,

Diagrams, Sign Flashers, Cable
Splicing, Power Wiring, Outside
Airing, Switches, Lightning, Rec-
tifiers, Converters, Transformers,
Fuses,  Circuit Breakers, Rheo-
stats, Electro Plating, Electroly-
§is, Storage Batteries, Magnetism,
Electrical Energy, Conductors,
Insulators, Static, Dynamic,
Radio Electricity, Applications,
Ready Reference and Index Cov-
ering the entire field of Modern
Electricity.

"“ 65 West 23d Street

l : New York, N. Y.
COUPON Please mail me for free examination

I the books marked (x) below. If I
fird them satisfactory, 1 agree to mail §1 in 7 days,
on each set ordered, and to further mail $1 a month

I on each set until I have paid the purchase price.

& Builders

Carpenters

I Audel:ls
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of Prof. Dy

Prepared by the Staff of
SCIENCE & INVENTION
Under the Direction of Prof. ‘Dunninger

Be ‘the popular man in your circle of
friends. Entertain them and hold their
attention with a-thousand surprises.

POPULAR MAGIC contains thou-
sands of entertaining parlor tricks, as
many magical stunts and a book full
of mystic - novelties. A new set of
tricks for every day of the year. Com-
piled from the gréat magazine “Science
and Invention.”

GET THIS GREAT BOOK TODAY.
‘116 pages chock full of Tricks, Novel-
ties, - Mystic performances, Master
sleights-of-hand Gags, Disappearing
acts. All' kinds of fun. Buy a copy
or order direct,

PRICE, 50c.

Sold everywhere—or if your dealer
cannot supply you use the coupon on
“his page.

] An}’ateurs’ Handibook

Y the most eminent
Radio Experts

The *“RADIO NEWS” Amateurs
Handibook is a large 116 page maga-
zine size book containing a wide, varied
and carefully selected array of the
finest and most helpful radio articles
that have appeared in the pages of
Radio’s Greatest Magazine, RADIO
NEWS.

The cream of practical, up-to-the-
minute, circuits and miscellaneous in-
formation and data is culled from
RADIO NEWS and presented in com-
pact form in this book. It embraces
every phase of radio, but particularly
the new and more practical receivers
and circuits developed for modern re-
ception. Size of this book is 9x12
inches. It is sold ‘everywhere. PRICE
50c THE COPY.

If your dealer cannot supply you use
special coupon on this page.

.,
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he latest arrival-
FRESH FROM THE PRESS

COMPILED
by thc STAFF of

SOLD
EVERY-
WHERE

50°

SIIANIEM O/Grey OO5

A big book full of short cuts,

hints and practical ideas

The 500 RADIO WRINKLES BOOK is a very comprehensive compilation of the best
time and money saving hints that can be effected. Under fifteen separate and distinct
headings. the entire field of radio abparatus and instruments has been covered in simple.
understandable language. It is divided into sections covering Antennae, Batteries, Coil
Mountings, Condensers, Crystal Detectors. Inductances, Lightning Protectors, Loop An-
tennae, Loud Speakers, Resistances. Sockets, Switches, Transformers, Vernier Dials.
There are no ifs nor buts to complicate directions. The Beginner as well as the more ad-
vanced radio man will soon find that this book contains a veritable storehouse of prac-
tical, inexpensive hints toward improving his radio apparatus.

SIZE 9x12 INCHES. 100 PAGES. ILLUSTRATED.
PRICE 50c THE COPY—SOLD EVERYWHERE

If your dealer cannot supply you write direct to us using special coupo
Published and Distributed by

EXPERIMENTER PUBLISHING CO., Inc.

53 Park Place, New York, N. Y.

n below.

I-------------i-------------------\m-mg-------u--“---'i
1 EXPERIMENTER PUB CO. Inc, H
H 53 Park Place, New York, N. Y. :
1 Gentlemen: Enclosed find $.. ... ... for one cooy of (1500 RADIO WRINKLES g
1 [0 POPULAR MAGIC 7 AMATEURS' HANDIBOOK. 1
L] []
1 NAIME ¢ BB R L mms s o binmmol s e sulswe s & MReme Bu b o aop sy SOTE - M & d 1
1 1
1 AdAress :ma. 8. 4k . 25 eo @ cmtqam it 56 Bl b e B s o8 5g e cwiTe s s BgR 1
1 1
1 City:, Statel smh negs mms. s et balaa- tau -t D000 d mogeisf: o rine 1
: Check books desired and enclose full price. :
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Here’s the most remarkable Electrical Training Plan, we believe, ever
offered. Only $2. down and $2. per month for four months—total cost
$10. for a complcte course of howme training in practical electricity. Any-
thing wrong or too cheap about this? Absolutely no.

THE MOST MODERN PLAN

This is the very latest and most modern method of home instriction
and the Burgess Electrical School is the first school in the electrical
field to use this new method. Hundreds of letters tell us how valuable
it is. Some say they would not part with it for 10 times the price if they
couldn’t get another,

BY A FAMOUS INSTRUCTOR

instructors in the U. S. A,

you would never understand.

used by this school and others but this is his latest and best.

Manuals is going fast. Many hundreds sold—many, many thankful letters.

trouble on that now—every man gets them promptly.

HOW IS IT DONE AND WHY?

The Complete Burgess Electrical School Course of 87 lessons have been printed and sub-
stantially bound into Five Burgess Manuals, illustrated with over 1000 drawings, dia-
grams and pictures. 87 chapters in the Manuals—each chapter was one lesson in the
correspondence course. Are they books? Sure—Don't let anyone tell you there is
any objection to that, Size 5% in. by 73{ in.—good large print,—you use the Burgess
Manuals and our ‘“Questions and Answers” just like correspondence school lessons.
Much easier to read—more convenient to carry with you—easy to refer to—will last a
lifetime—practical—modern—business like. Price is made very reasonable so anyone
who nceds and wants electrical training can now afford it. This edition of the\IBurgels(s
No kicks
at all except when we didn't get out the “Questions and Answers” fast enough—no

O

and

$2.00

a month
for

four
months

C. Selseth, a Burgess student employed by
the Great Northern Power Company, Thomp-
son, Minn.

For years this famous course of 87 lessons when obtained as the correspondence course
and service of the Burgess Electrical School cost $60. and $75.00. They are thoroughly
revised and up-to-date—the work of Yorke Burgess, known as one of the best electrical
It is a well known fact that Yorke Burgess can clearly ex-
plain any electrical subject—no matter how difficult, in simple, easy to understand words.
You'll like this course because it is so interesting.  You go along by easy steps and you
are surprised to find how easily and quickly you learn the advancéd work you thought
Thousands ‘of successful electrical men throughout
America and foreign countries owe their success to these lessons. Burgess has person-
a'ly instructed hundreds of men. He has written many electrical courses and books

Kenneth Mac Donald cf Fulton, N. Y., at switchboard of the American Woolen
Company. Mac Donaid took the Burgess Course.

What You Must Learn to Earn Big Pay!

Can you caleulate the resistance of wire; the weight of
wire; "e’” drup; power lost on line; motor efficiency; motor
current; horse puwer? Do you know the wire gauge rules?
Are you familiar with current calculations in finding impe-
dance; reactance; frequency; speed of alternators; conduct-
ance; susceptance; admittance; angle of lag; pewer factors
and formulas for use with line transformers; ete.?
Throughout the Manuals you will get a clear understand-
ing of and learn to use all of these and other simple mathe-
matics and calculations which are very necessary to anyone
whe desires to make big inoney in the electrical industry,
The elementary lessons are written in story form and are
very interesting. They contain a short history of elec-
tricity and magnetism, a dictionary of electrical words,
terms and units; where and how these terms were derived:
a chart of conventional electrical diagrams and symbols,
ete. Also, very complete lessons on storace batteries, elec-
truplating, low voltage apparatus, bells, bell circuits,
house wiring, D. C. Motors and Dynainos, etec., etc., ete.

A Full and Complete Course

It 1s impossible to list everything in the Rurgess Manuals
in this space. There are hundreds of subjects including:
Electrical words and terms; Electrieal Units; Diagrams
and symbols; Conductors and insulators; Primary cells;
Storage batteries; Electroplating; Magnetism; FElectro~
Magnetism ; Low voltage apparatus; Electrle bells and eir-
cuits; Burglar Alarms; Starting an electrical business;
House wiring; Wiring devices; Switching of circuits; Re-
sistance Calculations; Square Root; Ohm’s Law

GET YOURS NOW

nothing else like the Burgess Manuals.”” Get yours on trial

if you don’t think they are worth more than the price.

»—>

We sent out some letters to a ot of people who know Mr. Burgzess and the Burgess
School—result is we are selling hundreds of Manuals. You ought to see what these
fellows think of this new Burgess Course. Some of them are ‘‘old tlmers in the
electrical game. Others are boys just getting interested. Muny say they have taken
correspondence courses, others have different sets of electrical books hut—'“There is

chances are this ad. will sell all we have left of this editior. Your money refunded

Watt’s Law; Galvonometers; Ammeters: Voltmeters; Pow-
gr measurement; Electromugnetic' induction; Dynamos;
Voltage regulaters; Boosters; Electric motors; Horsepower
rating of motors; Wiring caleulations and formulas; Elee-
trie heating and cooking; Electric welding ; Electric light-
ing devices; Distributing systems; Artificial illumination;
Gas and gasoline engine TIgnitio Automobile starting
and lighting systems; Telegraphy. Telephony; Alternating
current; Generators; Alternatcr windings; Testing; Trans-
formers; Motors; Induetion Motors; Transmission lines;
Power Plants; Electrical Instruments; Klectrical equin-
ment, of the motion picture theater; Kleetrical equipment
of the theater stage; Electric hoists and eranes ; Elevators;
Electrle Railways; Locomotives and eleetrleity in mines;
Eleetric signs; Railway slgnals, ete., ete.

For Practical Electrical Men and Students

The Burgess Manuals are a complete course of training
In practicai electricity. Men who have heen in electrieal
work for many years and those just starting—both find
them invaluable,

A, C. Work Made Easy

While the lessons outlined ahcve are very valuable and
interesting, vou will be more than pleased with the niore
advanced subjects.  Mucll labor and thought has been
given to the preparation of these lessons, to make them
the best ever written on these subjects. ffrom the letters
we receive we know definitely that they are easy to under-
stand, interesting and practical. These lessons cover
Alternating Current; A. C. Generators; Alternators; Al-

GET INTO THE BIG-PAYING JOBS

ternator windings; Testing; Transformers; Induction Mo-
tors; Alternating current motors. Other subjects are—
the sine curve; Taws and effects: cvele; frequency ; fmpe-
dance; reactance; susceptance; vector diagrams; form fae-
tars; A, . components; angular measurenients; trigono-
metric functions; angle of lag; phase differcnce; power
factor and power curves. Under A. C. generators we
cover—How A. C. 18 produced; the fields; alternators in
1lel; synchronizing; equations; single phase alterna-
tors; 2 phase alternators; 2 ph star and ring ecnnce-
tions; power factor and efficiency; K. V. A. and (e kilo-
witt.  Connections for 2 and 3 phuse alternators; 3 phase
star and delta conncetions. Under alternator windings we
study single phase, 2 phase and 3 phase windings; field
windings; Single phase polar windings; 2 phase independ-
ent windings; 2 phase three-wire; 2 phase ring; 3 phase
star; 3 phase delta; chain winding; 2 phase range wind-
ing; lap winding; full and fractional pitch winding: con-
centric coll winding; with complete winding diagrams and
explanations.  Our lessons cover the principles of the
transformer: the different kinds of transformers: connec-
tions; losses and efficiency; the design; calculations; tests
for ratio; polarity tests; regulation fests. Under aiter-
nating current motors we studv.—induction motors; re-
versing two and three phase induction motors, synehronous
speed and sllp; the squirrel cage induction motor; start-
ing; losses and efficiency. The different types of motors
are all covered. tnduction motors are explained thorough-
Iy, showing windings; connections; pitch; elementary de-
sign.  Also, location and remedy of troubles; testing;
leakage coefficient; leakage of flux; and full and fraction-
al piteh, ete., ete.

5-DAY MONEY-BACK TRIAL

f° T R N NN N N A N S N N S B N NN BN O N N NN O AN SN AN SN SN G G A5 m A

I THE BURGESS ELECTRICAL SCHOOL,

BURGESS ELECTRICAL SCHOOL

THE BURGESS COMPANY, lncorpo.rated
Dept. 708 127 N. Dearborn Street, Chicago, Ill.
(AGENTS WANTED)

: The Burgess Company, Inc.,
now. Avoid delay.  The 1 Dept. 708-127 North Dearborn St., Chicago, Il
B Centlemen:—Enclosed find $2 for which send me prepaid the 5 Burgess P - and
B the Questions and Answers. If satisfactory I will mail you $2. monthly un# of
g burchase price of $10. is paid. You are to refund the $2. if I return the
" in 3 days.
g NAME ...
: STREET ...
g CITY ... o
¥ EMPLOYED B I
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But I Learned to Dominale -
Others Almost Overnight

UDDENLY the boss turned to me and
queried. “Well, Conroy, what's your
opinion?”? They all listened politely for me
to speak and in the silence I heard my thin,
wavering voice stammering and sputtering
a few vague phrases. Like

my bashfulness, my lack of poise and

inability to express myself.
In 15 Minutes a Day

And then suddenly I discovered a new
casy method which made

a flash Stoddard inter-
rupted me and launched on
a brilliant description of
his plan.  All sat spell-

What 15 Minutes a Day
Will Show You

How to talk before your club or

me a powerful speaker al-
most overnight, I learned
how to bend others to my
will, how to dominate one

hound as he talked—my lodge man or an audience of
viewswere forgotton—and H°W‘°P’;°P°Se and respond to § thousands. Soon I had
oasts

et 1T have been studying
the problem for months
and I was prepared to

How to address Board Meetings
How to tell entertaining stories
How to make a political speech

won salary increases, pro-
motion, popularity, power.
Today T always have a

suggest a sound, practical
plan which T knew would
solve all our difficulties.

And that was the way it
alwavswas—Ipvasalways
being given opportunities
to show my ability and
always failing miserably.
1 was bashful, timid, and

How to make after-dinner speeches

How to converse interestingly

How to write letters

How to sell more goods

How to train your memory

How to enlarge your vocabulary

How to develop self-confidence

How to acquire a winning person-
ality

How to strengthen your willpower
and ambition

ready flow of speech at
my command. I am able
to rise to any occasion,
to meet any emergency
with just the right words.
And 1 accomplished all
this by developing the
natural power of speech
possessed bv evervone,

nervous—I never knew § How te b‘t’{;?“i‘e a clear, accurate } |yt cultivated by so few

mker . .
how to express mvself, § How to develop your power of con- '—"‘Y simply Snend]ng 15
how to put my ideas centration . minutes & day in the
across. In fact, T was ac- How to be the master of any situa- privacy of my own home
f o ’ tion. . P
tually afraid of mv own to this most fascinating
voice! Constantlv T saw sttbject.

others with less ability, less experience than
I being promoted over my head—simply be-
cause thev had the knack of forceful speech,
self-confidence, and personality—the very
qualities T lacked.

In social life, too, I was a total loss—I
was always the “left-over”—the one who
sat back and watched the others have a good
time. I seemed doomed to be an all around
“~{lure unless I could conquer mv timidity.

There is no magic, no trick, no mystery ahout
lecoming a powerful and convincing talker. You,
too, can conquer timidity, stage fright. self-con-
sciousness and bashfulness, winning advancement
in salary, popularity, social standing and success.
Today business demands for the hig, important
high-salaried jobs. men who can dominate others—
men who can make others do as they wish., Tt is
the power of forceful, convincing speech that
causes one man to jump from obscurity to the
presidency of a great corporation; another from
a small, unimportant territory to a sales-manager’s
desk: another from the rank and file of political
workers to a post of national importanece; a timid,

AmericanRadioHistorv.Com

retiring, seif-conscious man to change aluost over-
night into a popular aud much applaaded after
dinner speaker. Thousands have accomplished
just such amazing things through this simple. easy.
yet effective training.

Send for this Amazing Book

This new method of training is fully described
in a very interesting and informative booklet
which is now being sent to everyone mailing the
coupon below. This hook is called. [fow fo Il'orx
Wouders 1ith I17ords. In it you are shown how
to conquer stage fright, self-consciousness, timid-
ity, bashfulness and fear-—those things that keep
vou silent while men of lesser ahility get what
they want by the sheer power of couvincing
speech. Not only men whoe have made millions
but thousands have sent for this book—and are un
stinting in their praise of it. You are told how t
bring out and develop vyour priceless ‘hidder
knack”—the natural gift within you-—which il
win for vou advancement in position and salarv
popularity, social standing, power and real suc
cess. You can obtain your conv ahsolutely free by
sending the coupon,

Now
Sent

NORTH AMERICAN INSTITUTE
3601 Michigan Ave., Dept. 1425, Chicago, Ill.

AT e S

1 NORTH AMERICAN INSTITUTE, 1
§ 3601 Michigan Ave., Dept. 1425, 1
: Chicago, Illinois 2
g Please send me FREE and without obliga- :
g tion my copy of your famous beok. How to g
g Work Wonders With Words. 1
: Name . ... cwes. (bl ame Lo e. »adi ool . - :
B Address ............... 1
1 1
N Cityeg. -meaw . adocatad. .5 State...... 1
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” - . . HUXLEY

INSTINCT

By HUGO GERNSBACK, F.R.S.

HAT is instinct? This question frequently arises
in the discussion of this most important subject. [
shall try in the following to give a popular explana-
tion which necessarily will touch only upon the high-

lights of this all-absorbing subject.

Instinct is acknowledged to be an impulse distinct from that
of reason. Pure instinct, in other words, according to the best
thoughts on the subject, is inherited. Habit, on the other
hand, is acquired.

Suppose you take a dog or a cat who have never seen 1 body
of water before, and you suddenly thrust them into a pond or a
river, when both wili immediately start swimming towards the
nearest shore. They have not been taught swimming so the
only explanation is that they must have inherited the ability to
swim, which, there being no other explanation, must be the cor-
rect and logical deduction.

This same logic holds true throughout the entire animal and
insect worlds, wherever we run across the instinct phenomena.

In the human being, instinct is not as strongly developed as
in other mammals, while in insects instinct i more highly de-
veloped than in all other living creatures. Human reason fre-
quently interferes with instinct, as many researches have con-
clusively proven.  There is an old impression that instinct is
possessed only by animals, whereas man reasons. This is not
true.

Instinct in man can be suppressed at times, but even the
strongest will and the best reasoning do not always succeed in
suppressing instinct. Take, for instance, the instinct of self-
preservation.

A man makes up his mind fully to end his life by drowning.
He has reasoned that he wishes to die, and by his own free will
and volition he intends to die by jumping into the river. This
he promptly does, but what happens?

In all recorded cases, unless the indijvidual was drugged or
otherwise incapacitated, he will immediately, upon striking the
water, begin to paddle about, or, in many cases, try to swim
ashore. The instinct of self-preservation, in other words, over-
powers both reason and will in Very many cases,

Fully realizing this, many individuals choose death where
instinct can not interfere with the will, such as by shooting
themselves in the temple, and otherwise. In that case the act
is accomplished so quickly that it is im-

coughing, sneezing, the heartbeat, sex-love and many others;
all of which are inherited, and which by no manner of reason-
ing could be called habit. It is thought that reasoning in the
human being supplements instinct to a certain extent, which
probably accounts for the—to us—high amount of civilization
attained by human beings.

In the insect world, as already mentioned, the sense of in-
stinct s vastly more powerful than in any other living beings,
and practically all of their so-called reasoning is supplanted by
instinct, which thus becomes a sort of automatic, mechanical
thinking. We see this particularly in the social life of the ant
and the bee, where apparently instinct and intelligence are no
longer separated but have become an entity.

It seems that the entire life of all the insects is regulated
wholly by instinct, for you can take a few newly born bees
which have never seen a bee hive and as soon as they mature
they will immediately be able to build their complicated hives,
and carry on their existence exactly as if they had belonged
and worked in a hive themselves. )

The same can be said of the ants and most other insects,
Compare these insects to the human being and you will see how
far short the human being falls, by comparison. Take the case
of a dozen babies abandoned on the most fertile island that you
can imagine, where living conditions are all in their favor. This
island has everything needed that vou could think of—woods,
mineral deposits and every other sort of riches imaginable,

What would happen to the babies? Most of them would
probably die before they matured, in contradistinction to in-
sects, which would know immediately how to take care of them-
selves. But even granted that the children grew up to maturity,
they would not know immediately by themselves how to buiid
houses like the ones their parents lived in, how to extract ores
from the ground, how to make fire arms to shoot the roaming
animals, how to build dynamos, how to construct roads, how to
subsist from the land in the cheapest and best manner. But
this is exactly analogous to what the insects do without ever
having been taught any lesson of any kind, without having to
read books, and instructions. So, in a way, as many research
scientists conclude, the insect must be thought of as far more
civilized in many respects than the rest of the world’s creatures.

It may even be argued quite correctly that man’s reasoning

often interferes most destructively with

possible for the reflex system, controlled
by instinct, to fight back, once the step is
taken. The pressing of the revolver’s
trigger in this analogy has the counter-
part of the act of jumping into the water,
in the former example.

In man, the most natural functions
are instinctive, such as, for instance,

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

OF SCIENCE & INVENTION,

LOOK FORTHE GOLD COVER
every month!

inherited instinct. We often hear the
case of an acquaintance who tells us that
his first instinct commanded him to do a
certain act, but reason stepped in and he
did the opposite. Many times it‘/ T
noticed that the original instine \\
pulse was the correct one, if i

been followed.

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientiic and
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plane especially designed for a transpolar flight.

To Fly Over North Pole " .. . vt o o v

RADIO TRANSMITTING SET ~-50 WATTS
45-8 60 METER WAVE LENGTHS
OBSERVATION DOOR

ELECTRICALLY CONTROLLED WING GAS TANKS
EARTH INDUCTOR COMPASS CAPACITY 200 GALLONS

TAIL SURFACES MAIN GAS TANK
CAFACITY 800 GALLON

RIFLES

RAD!IO CONTROLS

RADIO
ANTENNA REEL

FABRIC COVERED
STEEL FUSELAGE

= \/g
STORAGE COMPARTMENT. / 2

/
/ EXHAUST
& _ HEATER
TAIL SKID OBSERVATION WIND
WINDOW DRIVEN A\ STORAGE. &
CAMERA RADIO SPARE PARTS
EQUIPMENT GENERATOR

HAND PUMP COUPLED
LANDING WHEELS TO FLEXIBLE GASOLINE
PUMP HOSE

Above: A cross-sectional view of the polar

airship showing the placement of the vari- = el == e T
ous flying necessities and of the fuel tanks. A% \ > .
Below: The center one of the three 200-

horse-power aircooled

motors, showing the

exhaust-heated jacket

for supplying warm air

to the cock-pit. Strcam-

line effects are used

wherever possible.

RINACCESSIBILITY
NN 7 X

N\

NN
N

RO : -7

-

Above: Accurate map of the polar regions showing by a dotted

line the proposed course for the transpolar ﬂigh.t. It is expecte_d
that on this expedition, much information relative to the Arctic
region will be obtained, and many photographs taken.
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To Conquer Arctic on Wings

By WILLIAM P. SULLIVAN, Aeronautical Engineer.

OON a little band of courageous men

will begin to explore and study the

vast open spaces of frozen and uncon-

quered sections of the Arctic. Science
piavs no little part in making possible this
method of exploring inaccessible sections in
such a short space of time. Ounly a few
years ago, explorers were forced to travel
a-ioot with dog teams dragging heavy loads
ot provisions and equipment sufficient to last
for months of hardship in efforts to discover
come new lands.  Their course covered only
a narrow strip because their range of visibil-
ity was naturally small due to the fact that
it is impossible to see clearly for any great
distance from the surface of the Arctic ice.

ENTER AIRPLANE AND MOTOR-SLEIGH

The new method of exploration brings into
use the airplane and motor-sleigh. By flying
over the section at various altitudes the ob-
server can see within a horizon covering
miles in a lapse of a few hours, what would
have taken an explorer a-foot with dog
reains vears to explore. Hence the airplane
by virtue of its speed and altitude comes
into its own as the great means for speedily
and visually placing the previously unknown
regions below the observer in the form of a
huge relief map that can be studied and
photographed for miles. A number of fly-
ing bases can be established. These bases
would be used for storing airplanes, motor-
sleighs, spares, fuel and supplies for ex-
tended exploration. By this method it is
possible to explore and accurately map by
photography the entire unexplored regions
of the Arctic.

Of paramount importance and the first
item of consideration is the airplane which
nust be specially designed to withstand
Arctic conditions and must be capable of
flying for long distances carryving a large
el supply and scientific equipment. The

Benjamin Franklin’s Kite

PONTED WIRE | FOOT HIGH \

ORK has recently begun on
what will be the world’s tallest
building when completed.

Detroit Arctic Expedition under the com-
mand of Gorge H. Wilkins is using Foklcer
airliners, one of which is the famous
F VII-A three-engined monoplane, which
has been stripped of its elaborate cabin
furnishings and equipped throughout for the
final dash from Pt. Barrow directly across
the niathematical pole to Spitsbergen, a dis-
tance of 2,100 miles without a stop. The
Fokker F VII single-engine plane, while not
having the range of the three-motored planc
is equipped for transporting supplies and
equipment to any bases that might be estab-
lished and maintaining connections with the
main land.

DETAIL OF.POLAR AIRPLANE

In designing an airplane for such a long
flight and equipping it to cope with the
severe weather conditions of the Arctic,
many problems have to be solved. The first
of course, the airplane itself being of the
standard Folker type, refers to the gasoline
system. The engines are the latest Wright
J-4 200 horse-power air-cooled type, and
ihe three have an average gas consumptioll
of 40 gal. per hour at cruising speed. This
means that for a flight of 2,100 miles at a
speed of 100 M. P. H. the gas capacity would
have to be 840 gal. This would enable the
plane to start from Pt. Barrow, fly directly
across the pole, and assuming ideal weather
conditions, land at Spitsbergen with empty
tanks. But many things have to be taken
into consideration, such as head winds, which
decrease the ground speed and increasing
the distance flown by changing the course for
exploration purposes and mapping. To cover
these conditions an additional 160 gallons
were added giving the plane a further range
of 400 miles, or 4 hours at 100 M. P. H.

These figures represent the gas con-
sumption of the three motors at an average
of 1,550 revolutions per minute with the

It is heing

plane {unctioning at its maximum load-carry-
ing condition, but can be considerably in-
creased by the fact that the motors can be
throttled back to a slower speed and toward
the latter portion of the flight one or even
two of the motors can be stopped, or left
to idle, the plane continuing on one motor
at full throttle. The judicious handling of
the motors will therefore add several hundred
miles to the range of the plane and add to
it a condition most essential, that ol pro-
longed flight with one or two of the three
engines throttled or possibly stopped by
fatlure.

PLANE’'S WINGS CARRY GASOLINE TOO

In the design of the gasoline system, there-
fore a capacity of 1,000 gallons was decided
upon. The two standard tanks of the I' V'1I-A
are installed in the wing section and con-
tain 100 gallons cach, leaving 800 gallons
to be carried in a special tank of elliptical
shape in the cabin space directly at the
center of lift of the plane, so that the
balance of the plane will not be changed by
the decrease of weight because of the gradual
use of this supply, which amounts to 4,800
pounds for a [ull tank to zero when empty.

This tank was constructed of terneplate
suspended by steel straps from the wing
fittings and braced in all directions by similar
straps for rigidity. The system for feeding
the miotors is by gravity from the wing
tanks which are continually supplied with
gasoline from the main tank by a hand fuel
pump situated at the side of the pilot’s seat.
To msure the fuel lines connecting these
three units against crystallization, caused by
vibration, rubber gasoline hose is used, which
also allows the uncoupling of the lines and
connecting them with drums for filling the
tanks before flight. All vents and con-

(Continued on page 70)

The World’s Tallest Building

feet taller than the Woolworth Build-
ing, as shown in the illustration at
the right. This enormous structure
will contain a hotel, a church, a hos-
pital and a bank. The architect is
William F. Lamb.

\ ) erected between 122nd and 123rd
SILK HANDRERCHIEFR Streets, on Broadway, New York
City. It will be 800 feet high, 8

L o d

et
DETAILS OF THE KITE

RECENT controversy was sup-

posed to prove that Denjamin
Franklin should not be credited with
the famous kite cxperiment, but in-
vestigations have shown that he did
actually conduct this work. In a let-
ter written by Franklin, his kite was
described in minute detail, as were
also his experiments with it. The
illustration at the left shows how
the kite was constructed from two
cross pieces and a silk handkerchief
for a cover. Where the kite string
is held in the hand, a dry silk ribbon
is attached for insulating purposes
and the metallic object such as a key
is interposed as shown. The wet
string outside of the building acts as
an electrical conductor and sparks can
often be drawn from the key during
lightning storms.

By
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How Movie Films Are Edited

The Art of Film Cutting and the Making of Sub-Titles Described

14
Fig. 1. Making a plain sub-title such as will appear on the
screen with little or no decoration.
PLAIN ,
SUBTITLE o, the child

is in London

By A. P. PECK

0

fi /////' Wik 74

LA

Sub-titles wherein the actual wording is super-imposed on a moving object are
This method is merely another variation of

taken as shown in Fig. 4 above.

HROUGH the medium of various

motion pictures and periodicals, the

majority of us are familiar with the

orthodox cameraman and the director
who, in the public mind, is the guiding spirit
of motion picture production. However, it
is seldom that the average person thinks
further than these two characters who help
in producing his motion picture entertain-
ment, and he generally does not stop to real-
ize that there are other hands that aid in the
making of a finished picture. One of the
most important of these is the film editor,
and in a recent interview with Arthur Tav-
ares, film editor of First National Pictures,
Inc, the writer learned many interesting
things regarding the duties of these officials,
how they work and how motion picture sub-
titles are evolved. :

Sometimes in the production of an eight
or nine reel motion picture, which contains
between 8,000 and 9,000 feet of film, Mr.
Tavares says that upward of 50,000 feet or
more of film are exposed in the camera. It
is then up to the film editor and his assistants
to cull from this mass of material just that
which is most suitable for the making up of
the finished picture.

When a large and expensive set is built
for the taking of several scenes in the course

UPPER HALF"
LOWER HALF OF FILM GATE
OF FILM GATE MASKED
MASKED

SAME FiLM IN
BOTH CAMERAS

Fig. 3.

Making a combination sub-title with a moving object in it.

PAINTED SCENE
OR PHQOTO

7

Fig. 2. Photographing a sub-title which on the
screen will give a combination effect.

The moving object

is photographed and then the sub-title is exposed on the same film,

of the making of a picture, all of the scenes
that take place on that set are “shot” at one
time, even though not in sequence in the film,
Sometimes, particularly when conditions are
not just exactly right or when the first scene
taken does not seem to be up to the standard
required by the director, several shots of the
same scene are made. Often as many as six
are exposed and each time, the action is
gone through.

The illustration above shows the novel film
editing machine that saves considerable work in
the process of cutting motion picture films.

AmericanRadioHistorv-Com

. FILM BEING EXPOSED
wk\\w\ﬁ SECOND TIME
\ “" [
‘o'wm |
t

SN
OF ™E e ’)
|

that shown in Fig. 3 and both of them are very effective when the filming
is properly handled,

Full description given in text,

THE CLEVER WORK OF EDITING

During the filming of each scene, there are
several important factors that must be taken
into consideration and which must be re-
corded for the benefit of the film editor who
usually is not on the set at the time. For
instance, the director, in reading over the
scenario and with the set before him, may
suddenly conceive an idea which to his way
of thinking will produce a more effective
scene than that specified by the scenario, He
will make these impromptu changes and when
the finished film comes to the editor, it will
be found to differ from the manuscript of
the scenario. Here is where the good work
of a so-called scene clerk comes in. It is her
duty to constantly record everything that
goes on in every scene that is taken. Making
ber notes in shorthand, she has, when the
action is finished, a complete record and in
fact, what might be called another scenario.
She makes notations regarding the costumes
of the various actors and records their every
conversation. Entrances and exits are caught
by her all-seeing eve and recorded. These
records are then typewritten on file cards,
each card being numbered to correspond with
the number of the scene that it describes,
At the end of each action or scene, a slate

(Continued on page 81)

“
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Light Controlled Fog Siendl

Light Beam, When Dimmed by Fog, Actuates Warning Signal.
Photo-Electric Cell Is Heart of Apparatus.

N the ordinary order of things under the

old regime of lighthouse-keeping, each
oue of these safety devices required the ser-
vices of two and sometimes three attendants.
Such work, of course, was a consiant source
of expense to the government operating the
lighthouses, and with this thought in mind,
Proi. J. J. Dowling and Joseph Mallagh of
Dublin have invented an automatic system
for operating lighthouses during fogs, using
as the main part of their system an inter-
rupted light beam and a photo-electric cell.
The various illustrations on this page show
w1 detail the system that is employed. Ex-
perimental work has been carried on in the
Port of Dublin and on opposite sides of
the River Liffey two lighthouses have been

T it~ <t e

Above: The lamp installation and the slotted
rotating disk at the transmitting end of the
new light fog signal system.

erected. One is equipped with a special de-
tecting apparatus and the other with an elec-
tric light installation, which projects an in-
terrupted beam of light toward the photo-
electric cell on the opposite side of the river.

The light source is so constructed and
equipped with lenses that the beam of light
is tocused and concentrated on the photo-
electric cell one-quarter of a mile away and

ELECYRICLAMP

LIGHT BEAM /

This drawing shows jusg what happens when fog sets in and the light beamapproaching vessels.
Immediately the fog signal starts to sound and to warn

is interrupted.

the detecting cell is in turn connected to a
vacuum tube amplifier and a relay. At the
light source, a slotted disk is driven by means
of a motor and so arranged as to interrupt
the light beam 500 times per second. This
is done so as to send a pulsating current
from the photo-electric cell to the vacuum
tube amplifier.

The operation will now be obvious to the
reader. As long as there is no fog between
the two lighthouses, the photo-electric cell is
actuated by the light beam and in turn, the
relay is held open. However, when the light
beam is obscured by fog, the photo-electric
cell ceases to operate and the relay closes
its contacts. In turn, a notor is actuated
which causes a fog bell to ring until the

Above: A view of the light house at the re-
ceiving end, where the photo-electric cell and
the: fog warning apparatus is located.

fog decreases to such an extent that the
light beam again reaches the photo-electric
cell and the relay opens. As shown, several
lamps are employed, so that when one auto-
matically burns out, it will be replaced by
another. This is accomplished by means of a
very ingeniously designed relay which re-
leases the rotary platiorm on which the
lamps are mounted and allows it to turn
through one-third of a complete revolution,
placing another lamp in position for opera-
tion.

The seven-tube ampli-
fier connected between ° v
the photo-electric  cell o L-LAMP T e TR
and the relay is shown SLOTTED DISC INTERRUPTS PHOTO-ELECTAIC
above. LIGHT BEA® 500 TIMES CEEL
T PER SECOND LENS ~ VY. AMPLIFIER
LIGHT BEAM~, X ¥
PP e S . 0. ---Q )
HOTOR =
== e e o
RIVER
MOTOR TO
. . X X i amooELL %
Right: A simplified schematic diagram showing all of the

principal apparatus used in the light controlled fog signal
The origin of the light
beam as well as the receiving apparatus is illustrated.

described in detail on this page.

TO CURRENT SUPPLY->

PHOTO-ELECTRIC CELL ; AMPLIFIER
'AND RELAY —— -

FOG HTERAUPTS LIGHT BEA

CAUSES BELL TO RING —o———————————

WIDTH OF RIVER V4 MILE
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No attendants are necessary at either end as the
entire operation is completely automatic, thanks to applied science.



16

If all ®piritual mediums that produced manifestations in the dark were to be painted with lumin-
ous paint insignias unknown to the mediums, and were the paint to be applied to the bare skin,
such things as manifestations would not occur.

N this page is shown a number of
spiritual effects which are done by
spirit mediums throughout the coun-

try. When these methods are illustrated in
a magazine article the statement is generally

In a dark cabinet a med-
ium finds it quite easy to
insert a black rubber tube
into the end of the horn
and cover his hand up
with a black sleeve, man-
ipulating the hose, caus-
ing the horn to move,
and talking into the hose
whenever he desires,

P T W W WY

The medium works in the dark and conse-
yuently does not fear detection. She knows
that she can get rid of her horns or “gim-
micks” quicker than the eye can be accus-
tomed to light; and should a flashlight be

made by those reading the articles that they
could never be fooled by methods so crude
and simple.. The truth of the matter is that
the spirit medium is inferior to the average
conjurer when it comes to effects or skill.

A medium with a luminous band on each wrist
and one around his forehead sits in the posi-

tion indicated at the right. When the lights

are extinguished the bands are removed and

placed on the medium’s legs as indicated above.

A collapsible trumpet is taken from beneath

his vest, unfolded, fitted to the suspended trump-

et as shown, and serves to direct the voice to
the trumpet hung in mid-air.

turned upon her suddenly, there would be
plenty of witnesses to testify that the horn
was 1 mid-air when the flashlight was
igmted. If in every spirit seance care were
taken to see to it that only the medium her-

SMAL L==-~51p. >
ELECTRIC o5
LIGHT
BULB

Science and Invention for May, 1926

Science Checks
the
Spirit Medium

By EDWARD MERLIN
The Reformed Spiritualist.

4

Mr. Merlin has for years given seances. ¢
He is positive that such a thing as a spirit- 9
ual manifestation has never been produced :
and that all mediums that operate for pay 4
are fraudulent. His past articles in this ¢
publication show that he knows his work. 4
This is another of the series, and exposes 4
some more of the tricks of these arch fiends
preying upon the gullible public; upon :
widows, mothers and orphans. Remember 4
Science and Invention and Joseph F. Rinn P
still have $11,000.00 which they will pay 4
for genuine phenomena. 1

T T T OUT OO OUN

self produced the manifestations, and if all
these mediums were painted with radium-
luminous signs applied directly to the skin,
those signs would in no way impede her
manifestations, but she would also be wi-

PADPER
OR

SLOT INWHICH

CARDOR PAPER
IS INSERTED

In the dark cabinet spirit messages can be read by inserting them into this
light-containing cover for a spirit horn. The envelope in which the message
reposes is smeared with alcohol to make the envelope transparent.

able to accomplish any effect without fear
of detection. If Juminous signs are painted
on strips of adhesive tape, the adhesive tape
can be removed and again replaced.

Other effects are explained in the drawings.

AmericanRadioHistorv-Com
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The Romance of Hydraulic Elevators

T may seem strange to head an article
dealing with such a prosaic subject as
clevators with the title including the
word “romance.” However, the subject

really has its romantic side just the same N ]
as bridge building and other feats where ‘F‘,”
Nature becomes a constant enemy of the Vi b ol |l =
constructor. Remember that wherever an i 3 : 12 L,Q o 1o I
hydraulic elevator is built, it is necessary 2 ¢ 3 Yooa i (el 1 K
that a hole be drilled in the earth to a | i ng g “;“‘ £
depth equal to that to which the elevator will 8 . } IS -i ol I ST
rise above the surface of the earth. As  Jo ¢ : { e bl i;' T
. couNT;: | shown in the i_llustration at the extreme :! i “, i ol =
e = 1) : : right, where it is necessary for an elevator B o -0 R =l 5 [
v B to reach the top of a 500-foot high building. I —uny | . 1
the elevator shaft must be driven into the G il { S | /LR LU
carth 500 feet below the surface. Not only @ s i deard]fid ' ¥or¥
must this be done, but it must be accom- { R slees \ | L
M’fﬂ' plished with absolute accuracy. Atthough K W ferziflvgl a9
TO PUMP the finished hole, exclusive of the councrete # 5 l\ vp et
filling as illustrated at the left, is ounly a i coet P el G e s
; VALYE .o - little over a foot in diameter, the construc- i1 191 L IR e J
4 tion of these cylinders is completed with @2 pr b “; | 8 Y
: wonderful accuracy. e e | LI R
‘ Not only must the hole or ecylinder be o, etk o
\ perfectly straight, but the shaft within the TR Sl R
cylinder must be as accurately made. It is ,"’? k 5 | \
- L . q ] piriz it gl oy
T obvious from the drawing at the leit how ) ik X [ 4
- these elevators operate. They are actuated ; JEE L SR B iy T
5 by the well-known physical law wherein it El o 6w % g i LRE
2 is stated that pressure in water is distributed Bl &« { i hie s
8 equally in all directions. Therefore, when Bl . 5. l ‘ ® g e'e
T water is forced into the cylinder by means I, o o g a0
E of the pump, under a pressure varying from i plie 4
g 100 to 500 pounds per square inch, the base 4
of the plunger is pressed upward and the 1
et car is caused to rise. When the valve cou- 1
: trolling the water from the pump is closed. r
! the weight of the car causes it to descend, ¥
‘ forcing the water out of the cylinder. BL STREET | | .
It has been attempted to use telescoping | LEVELY

plungers, but they have not been successful.

Above: Simplified diagram
of hydraulic elevator, less
safety devices.

PUMPS”
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Some enterprising en-
gineers are just begin-
ning to tap certain
natural sources  of
steam and the photo-
graph at the left shows
some of the appara-
tus used for this pur-
pose. The method
used for obtaining
steam from natural
sources is to drill a
well, in much the same
manner as an oil well
js drilled, to a depth
of from 200 to 500
feet, inserting iron
steam pipe castings
with large control

. PISTON~

Harnessing
Natural
Steam

Below: One steam geyser
in full operation in the fore-
ground and another one just
beginning in the background.

valves. Steam at a | >
pressure as high as HYDRAULIC
150 pounds per square CYLIHDER

inch is often obtained.

s A oA i A b

There are certain places throughout the
world where natural power from under-
ground steam sources is available and one
that has recently been commercialized is
located in Gevser Canvon,’California. The
method of harnessing this’ power is shown
in the photograph ahove. The steam ob-
tained by drilling wells and controlling the
output can be used for any purpose to which
artificiallv generated steam can he put. It

S

. B o | HYDRAULL LEVATORS
is said that various foods can be cooked IN%K_YSCCER ERS

over the outlet of one of these steam wells.
Another place where terrestial heat has
been qtilized is in Italy where the volcano
Vesuvius has been tapped. must be drilled deep into the earth.

Above: This cross-sectional’ view shows how
the cylinders for operating hydraulic elevators

AmericanRadioHistorv Com
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The Origin of the Earth

By PROF. DONALD H. MENZEL, Ph.D., Ohio State University

HE first attempt at explaining the
solar system as the result of an or-
ganized evolution rather than by
chance appears in the philosophy of
Kant. He assumed that at one time the en-
tire universe consisted of a “fire-mist” which
contracted as it became cold—thus forming
the sun. (Figure 1).
Kant’s philosophy was of great value chief-
ly in that it started men thinking upon the
problem, He had assumed that the forces

Fig, 3. Later on in the course of events,

planets, according to Laplace, might throw

off rings which eventually would coandenses into

small heavenly bodizs. This is evidenced by

the asteroids discovered near Mars and
Jupiter.

PLANETS- REVOLVING
AND ROT.
SAME DIRECT

e)

MOOCNS ALSO IN
SAME DIRECTION

PHOEBE GOES
WRONG WAY

,/ ’5..’.\
/ /‘snunn

Fig. 4. Laplace’s theory was somewhat dis-
credited when it was found that a satellite of
Saturn revolved around that planet in the op-
posite direction to that in which it should
travel under the theory of Laplace.

7

of chemical attraction had caused the rota-
tional movement. Laplace, the famous math-
amatician who made the next improvement,
though it is evident that he was not familiar
with the previous theory of Kant, did not
put forth his ideas with the same degree of
assurance with which they were subsequent-
ly affirmed by his followers and, though we
no longer accept it, the Nebular Hypothesis
played a great part in the history of astron-
omy.

(Figure 2). Like Kant, he assumed the
presence of an extended nebula of hot gas
but his adherents. generally reversed the or-
.der of creation by .assuming the gas to have
been cold. This is more in accord with the

Fig. 7. It was once
assumed that at one
time, the universe con-
sisted of a mist of fire
which might have
taken the form shown
in Fig. 1 at the left,
and that as this mist
contracted and be-
came cold, it formed
the sun. This theory
is no longer general-
ly accepted but it was
a good starting point
for the studies of later
astronomers,

53
-0

COLD GASEQUS NEBULA
- s L S
A

Fig. 2. A later hy-
pothesis put forth the
idea that the original
universe was a nebu-
la of cold gas and that
as it contracted, due
to gravity, the heat in-
creased and eventually
the sun and the solar
system was formed.

modern laws of physics. As this gas con-
tracted under its own force of gravity the
pressure within increased. Higher pressure
causes heat and the process continued until
the mass became faintly luminous and a
star was born. In conjunction with the con-
traction an increasingly rapid rotation would
cause the mass to become highly elliptical
until a ring was thrown off. Further con-
traction would bring about the same unstable
condition again and again—each ring itself
condensing into a planet.

(Figure 3). Laplace also pointed out the
possibility that each planet might subse-
quently throw off rings which would con-
dense into satellites. As proof of his theory
he pointed to the rings of Saturn, known to
be made up of relatively small bodies, sug-
gesting that for some reason or other, they
did not collect into a larger body. The find-
ing of about a thousand asteroids, small
planets lying between the orbits of Mars and
Jupiter, was additional evidence.

—
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One necessary consequence of this theory
was that all the satellites and planets must
revolve about the sun in a given direction.
The discovery of Phoebe, a satellite of Sat-
urn, which moved in the wrong direction, as
well as some of the other moons of the outer
planets, served to throw some doubt upon
the once well-established theory, (Figure 4).

Laplace had advanced his hypothesis “with
that distrust which everything ought to in-
spire, that is not a result of observation or
calculation.” It is not to his discredit, there-
fore, that the rigid application of mathema-
tics to the problem has not borne out his
theories. Since, according to the well-known
law of the conservation of energy, the
amount of energy in the solar system is con-
stant, and since Mercury was the last planet
to be formed, the sun, when it threw off that
planet, must have been rotating with a period
of 88 days. ,When we compute the energy
of an object rotating with that period and
with the neessary size, we find that it would

have many many times the energy actually
possessed by the sun and Mercury at present.
Similar contradictions between fact and the.
ory are met with at every step and all scien-
tists now regard the nebular hypothesis as
absolutely untenable.

An entirely different view was taken by
Chamberlain and Moulton in developing their
so-called Planetesimal Hypothesis, which is
accepted today as having certain undoubted
elements of truth. They believe that at some
time in the remote past, our sun came very
close to another star. As a consequence,
terrific tides were raised upon each of the
two bodies and large quantitics of material
were spouted forth. This soon cooled and
condensed into smaller particles—planetesi-
mals. Certain of these, slightly larger than
the rest, proved to be the predominating in-
fluence in the system. By collision with the
other smaller particles they grew by accre-
tion until they finally came into their pres-
ent orbits. -(Figure 5).

TIDES
RAISED

TWO STARS

Fig. 5 at the right illustrates
the so-called Planetesimal Hy-
pothesis which is partially ac-
cepted by the astronomers of
today. This stated that the
sun and a large star came close
together as at A, tides were
raised as at B and soon par-
tices streamed off as at C,
eventually passing through the
state at D and forming the
planetary system as at E.

JRBITS HIGHLY ELLIPTICAL .
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STREAMING OFF
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Certain objections have been raised against
this theory as well, leading to the formation
ot a modification, known as the Jeans-Jef-
fries theory, since these two men have had
more to do with it than any others. They
adopt the above viewpoint, namely the near

Fig_ 6.

The Jeans-Jeffries theory of the for-
mation of the planetary system is illustrated
above and described in this column.

approach of two stars, but calculate that the
tides would have produced a long drawn-out
tilament (Figure 6) instead oi the planetesi-
mals. The point of ejection would have
always pointed toward the star and the
amount of matter in it would have been
ereatest when the two stars were nearest.
Thus, the filament would be tapering at hoth
ends and densest in the portion nearest the
sun, for that fragment had its origin in the
lower layers of the sun’s suriace. This fila-
ment would cool and finally break up into
planets. Not only the gencral distribution
of size, Jupiter the largest and Saturn, next
to the largest, being near the middle, but also
the distribution of density, the innermost
planets being the densest, is accounted for.
It certainly took place more than a billion
vears ago and probably not more than 4 bil-
lion years ago, but the exact time of the
catastrophe is difficult to fix.

This hypothesis last described, usually des-
ignated by the name “Tidal Hypothesis”
meets many of the objections which can be
«et agains the Planetesimal Hypothesis. For
example, it is difficult to see how such small
and widely scattered particles as the plane-
tesimals ever could have been aggregated
into the present system, especially when it
is probable that the force of their collisions,
instead of leading to a gathering together,
would probably have tended toward further
disruption.

One of the main supports for the Neb-
ular and the Planetesimal hypothesis has re-
cently been torn down. Laplace thought that
the spiral nebulae were solar systems in
the making. Modern research, however,
shows that they are much larger and the
most recent work has proved that they are
systems of millions of stars, so far away
that light takes abput 1.000,000 years to
reach us from them, Each tiny knot in the
arms of the spiral pictured above is thou-
sands of times as large as our own solar
system.

Most of the satellites of the various planets

can be accounted for by capture or a simple
tidal pull on the planet. It is probable, how-
ever, that our own moon did not originate
in such a manner. At some time in the his-
tory of the Earth, some outside force, pre-
sumably the sun, caused it to be disrupted
into two pieces, one of which subsequently
became the moon. The theory is too de-
tailed to be more than mentioned here and
will be treated in a subsequent article.

THE DUALISTIC THEORY
A New Hypothesis for the Origin of the Solar
System
AN old philosopher once said, “Any theory,
£ X pe it right or wrong, as long as it stimu-
lates thought, is of value to science.” Of all
the problems which have received the attention
of man, perhaps one of the most perplexing
is that concerning the otigin of the solar-
system and its attendant parts, and. in spite
of the varied nature of the resulting hypothe-
ses, cach has played a part, and an important
one, in the advance of modern civilization
which has its foundation in knowledge as

Fig. 8. If two large bodies, travelling in

opposite directions crash together as above,

two streams of matter, A and B, would be

thrown off and thus a solar system might be
started.

distinguished from the superstition of the
dark ages. During the past decade, our
progress has indeed been rapid and many
new theories have been brought to light.
Among the very newest of these may be

A few minutes after the impact be-
Note the

large streamers spreading out to the left and

Fig. 9.
tween two huge heavenly bodies.

right. The Dualistic theory,

19

found the “Dualistic Theory,” a system pro-
pounded last December by Col. John Millis
of Cleveland, a retired army engineer, to the
members of the American Association for
the Advancement of Science. Col.. Millis

see two bodies hurtling

tremendous speed and
The result
might be as shown in Fig. 8.

Fig. 7. Here we
through space at a
about to collide with each other.

hoped to establish a new system for the
creation of the sun and planets, among them
the carth.

Space is kiown to be full of dark matter
—nebulae, meteors, and probably stars which
have run their course, faded, and become cold.
Col. MiHis pictured the process of the colli-
sion of two such objects, each about half
the size of the present sun. (Fig. 7.) The
velocity of each object would be sufficient
to cause their complete coalescence into a
single body, but not sufficient to cause a
complete disruption and subsequent dissipa-
tion into space. The collision was supposed
to have been almost, but not quite, “head on.”
This condition is illustrated in Fig. 8, show-
ing how there would be a tendency of a cer-
tain quantity of the material to spatter ou!
and move in approximately co-planar orbits.
The force of impact would probably be suffi-
cient to account for the present temperature
of the sun.

The result of this primal cataclysm was
the sun, surrounded by a quantity of matter
rotating in highly elliptic orbits and in ap-
proximately the same plane and direction.
From this point, the theory follows in gen-
eral the main outlines of the well-known
Planetesimal Hypothesis — the fragments
gradually collecting into larger bodies by
collisions and coalescence. He suggested that
the large depressions which now contain the
terrestrial oceans were caused by the impacts
of planetesimals of very large size.

Whether or not this theory will meet with
general acceptance or not is of little moment.
It certainly has a greater degree of proba-
hility than the old nebular hypothesis which
our forefathers swore by. The fact that
it is not tmpossible is the important part of
any theory and, while it appears to the author
that there are several outstanding objections
to it, we at least welcome it as a_stimulus
to the imagination and perhaps it will lead us
to further investigation of certain parts of
the planctesimal hypothesis which have re-
cently been placed in a cloud of uncertainty.

Chromium New Reflector

A new reflector that is as efficient as a
freshly silvered zlass mirror, that will not
tarnish or corrode when exposed continually
to the weather, and so hard that the surface
can be cleaned with gritty waste without
scratching, was described by Dr. Robert J.
Piersol, research physicist of the Westing-
house Electric & Manufacturing Company,
in a paper read before the Illuminating En-
gineering Society meeting at Detroit.

The new reflector has a surface of pol-
ished chromium, and was developed by Dr.
Piersol in his search for one that would be
satjsfactory for use on automobile head-
lights and outdoor flood lights.

Glass backed with a silver coating, now
the best reflector of light in common use,

is not practical for these two purposes, as
it is extremely fragile and the cost of its
manufacture in the larger sizes 1s prohibi-
tive.

Strangely, although chromium is one of
the most brittle metals known, it is very
ductile when plated as a thin coat. This is
shown by bending a strip of chromium
plated copper repeatedly. The strip may
also be heated to a red temperature and
quenched in water without the chromium
plate scaling from the copper base.

The surface of the chromium plate is of
tool steel hardness and it is difficult to
scratch it with a pin or knife. In fact it is
possible to wipe the dust from a chromium
plated reflector with gritty waste without

== AmericanRadioHistorv.Com

injury to the polish of the reflector. Ordi-
nary emery grinding componnds would not
touch chromium plate and therefore it was
necessary to develop a new grinding and pol-
ishing compound.

The reflectivity of chromium is selective
to about the same extent as silver. It is
doubtful if the ordinary observer would be
able to distinguish between the two. There-
fore, the color is pleasing. The coefficient
of reflection is imitially high and remains
high throughout an accelerated life test.

Chromium is not subject to corrosion
from sulphur fumes or water vapor, the first
2 cause of tarnishing in silver. Chromium is
only attacked by chlorine fumes which are
very rare in the atmosphere.
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. How Dirigible Gas Temperature
] Is Controlied

‘ HEATEC GAS
| In the two dirigibles il-
T lustrated at the right,
& the shaded portions
L shecw the gas while the
I unchaded parts of the
i bag indicate the volume
=l Eil . St HOT AIR of zir which replaces the
] P ey e N e i
PAYLOAD PAY LLOAD tracting gases as they
AN ASETEE cool. Heated gas has

BALLAST BALLAST WATER

greater lifting power. J/

LANDING WITH
s COLD GAS
HEATED _
GAS i :
' SAFETY VALVE

AT o
I 8 ' D

The diagrams above show comrparisons bstwesn

the lifting power of heatec and cold gas wizh the

approximate lift, pay-load and ballast requiced in

each casz. The right-hand diagram above shows
thz greater buoyancy of heated air,

CELL INF_ATED
WITH CCLD
GAS

Above: How the gas us:1 in
Cirigibles is heated or cool=l as
required.

CELL INFLATED
WITH HZIATED

. -
MAY BAC H =
ENGINE = :

AIR FORCED
OUT CRIATING
GREATER LIFT

In the above diagrams, chaded porticns indicate gas.
Here it is shown how greater lifting power is cbtained te-
cause of tle larger volume of gas created by h=ating it,
using the device illustrated elsewhere on this page.

In the gondola of a typical dirigible. using the heating system
described here, is lacated a generztor driven from he engine
which furnishes the Jower to the =eating cdl, emplored for in-
creasing the volume and lifting capacity of the gas Jy heating
and expanding it.

Left: A Iwigible at its mooring
mast. The gas is being heated
previous to starting cut on an
air vorage on a oold aight.
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Electrical Gas Temperature Control for Dirigibles

By WILLIAM P. SULLIVAN, Aeronautical Engineer.

NEW and very cffective device for

controlling the buoyancy oi dirig-

ibles by a process of electrically

heating the gases with which they
are inflated, and by gradually cooling it as
-he load become lighter, owing to the de-
crease of fuel and supplies, has recently
heen perfected in Germany by two Berlin
chemists, Dr. Kurt Peters and Peter Schlum-
pohm. This new device will increase the
sufety and control of flying dirigibles and
oreatly reduce the cost of operation, espe-
cially over great distances.

This means of contrul consists of a small
electric motor-driven blower, situated just
telow the gas bags on a mounting fastened
«v the structure, which blower circulates the
was through jackets surrounding an elec-
trically-heated coil, returning it to the gas
hags or balloonets at a higher temperaturc.
This increase in temperature causes the gas
to expand to a greater volume, thereby
creating a larger displacement and adding
-0 the buoyancy or lift of the cells. The
«pposite means of control consists of circu-
lating the gases through the jackets with
the heating coil off and cooling it by radia-
tion. This cooling of the gas causes it to
contract in volume, which decreases its
buoyancy or lift.

These units of temperature control are
placed at close proximity to each other or to a
-eries thercof, depending on the cubic feet
capacity of the sections, and are operated
by remote controls from the main coutrol
cahin. By this means, the buoyancy of any
cection of the ship can be changed hy the
pilot, facilitating case of control and adding
- the effectiveness of operation.

The present means of controlling the buoy-
ancy of the dirigibles is obtained through
the use of ballast and gas valving. This
method, being the ouly one used up to date,
has not only proved extremely expensive and
dangerous, but has greatly reduced the pay

load of the ship. The ballast necessary
ior safe control weighs a considerable

amount, and the cost of carrying this dead
foad over a period of time 13 enHrmous. For

instance, the ZR-3 (the Los Angeles) under
certain conditions, with the air and gas at
zero degrce Centigrade, the air at a_humidity
of 60 degrees and the balloonets filled with
the safety capacity of 2,500,000 cubic feet of
hydrogen, having a specific gravity relative
to air ot 0.1, the total lifting effort would
be 89.6 tons. The lifting effort of helium
heing approximately 92 per cent. of this,
the gross weight of the ship equals 45.5 tons,
leaving a useiul lift of 44.1 tons. On long
cruises, the ship is equipped to carry 17
tons of fuel and the remaining weights go
into crew, supplics and the dead load of
ballast.

To start on a cruise with, say 20 tous of
fuel and supplics that will be in the course
of the trip used up, compels a dirigible,
therefore, to carry ballast as a dead load;
to be used, together with the valving of
the gas, which means a dead loss, for main-
taining the buoyancy and control of the ship
throughout the cruse.

With the new electrical temperature con-
trol of the gas, a dirigible can prepare to
start a cruise by healing the gas from
power supplied from a generating plant at
-he mooring mast, operating the blower with
the heating coils while the ship's power units
remain at rest.  This method increases the
lifting capacity of the ship at a period when
the fuel and supplies are the heavicst. When
the ship’s motors start running and the ship
has started its cruise, the power for operat-
ing the heating units is controlled {rom the
cabin and supplied by generators coupled
directly on the engine drive shafts, with the
conventional wind-driven gencrators  sus-
pended from the cabin and nacelles, now
used for heating and lighting, connected for
emergency purposes.

As the ship progresses on its course, the
fuel and supplies begin to diminish, and to
offset this, the gas is allowed to cool, de-
creasing in buoyancy equivalent to the
weight of the exhausted fuel and supplies.
This method continues under ordinary condi-
tions until the safety limit is reached in gas
temperature change, before the use of any

ballast or gas-valving is called for. This
represents an cnormous saving ol gas, which
is an important factor, and facilitates a
greater pay load.

During the flight, the system is used for
altitude control of the ship. Upon entering
4 warm stratum of air, the ship can main-
tain its desired altitude by cooling the gas
and establish the displacement necessary for
level flight. The reheating of the gas can
be accomplished upon entering a cold stratum
of air for the same reason, or any reason-
able altitude can be arrived at by cither
heating or cooling the gas as desired by
the pilot.

In making a landing at the end of the
trip, when the fuel and supplies have been
reduced considerably, the present method is
to valve gas to decreasc the buoyancy ot
lift, cnabling the ship to come cluse to the
ground for attaching itself to the mooring
mast or to be hauled into its hangar. If
the ship should settle too quickly, ballast
has to be thrown out, which case involves
the clement of danger. In some instances,
filled fuel tanks have had to be released
in order to again regain huoyancy enough
to prevent crashing to carth.  With the new
device in operation, the gas can be allowed
to cool gradually, reducing its volume and
decreasing lift sufficient to offset the losses
in weight of fuel and supplies, and the ship
brought down, without the loss of gas, under
complete control from the cabin.

The dirigible, now having control of the
temperature, can fly at any time, under any
reasonable atmospheric conditions, with more
safety and reliability and can be maintained
in the air with considerably more economy.
It must be understood that this electrical
control of gas temperature is designated as
a separate control to be used in addition to
and similar to the regular controls, such as
the use of ballast and the valving of gas.
Tts use is designed to enable a dirigible
to increase its pay load on long trips and to
add to the ship a smooth operating salety
device long needed in dirigible operation.

Viewing Stars from a Deep Well
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There is an old belief that is quite prevalent
?hroughout the world that stars can be seen
in t}.le daylight if the observer will descend into
a mine or deep well and look upward. That
such is not true has been recently pointed out
by Prof. C. C. Wylie, The visibility of a star
at any time depends upon its contrast with the
background and this will not be changed re-
gardless of the depth that one descends below
the earth’s surface.
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As stated at the left, it is impossible to see stars from the bottom of a deep well but sometimes it

is possible to view certain bright planets in dayl

ight when at the surface of the earth, The visi-

bility is not increased by descendng in a well and in any case, in the United States or Europe,
planets would have to be viewed from an inclined shaft or from the mouth of a cave as shown

inasmuch as they never reach the zenith.
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Kite to Rescue Shipwrecked

Will Carry Messages to Shore or Rope for Breeches Buoy to Ship in Distress

Right: A ship has been blown towards
shore by a heavy wind and is in dire dis-
tress. Efforts to reach the ship from
shore have failed. A kite, attached to a
light cord is sent up and it blows in to-
wards shore. It carries a water-proof
tube containing directions for rescue and
also, attached to the end of the kite-cord
is a heavier one, and on the end of that
is a rope. The kite, carried by the wind
toward shore is held down somewhat by
the heavy cord and the rope and soon the
rescuers on shore can retrieve the kite,
cord or rope, read the directions in the
water-proof tube and eventually pull in a
heavy rope upon which a breeches buoy
can be operated. The passengers and "
crew can then be taken from the ship, |
rescued by the aid of a kite.

| B
. S
TUBE /- KITE
g CORD
T RHEAVIER 4 .
CORD

Left: There is a vessel in dis-
tress in mid-ocean. A rescue
ship appears. The conventional
Lyle gun for carrying a line to
the disabled vessel is practically
useless due to the pitching of
the ships. A kite is sent up
from the rescue vessel after it
has worked to the windward
side of the one in distress. Con-
trolled by a manually operated
brake, the flight of the kite is
carefully regulated. When a
certain length of cord has been
utilized, a light rope starts to
run out. This is followed by a

Lé%‘;‘é KITE | heavier one as shown in the in-

CQRD -

RESCUE SHIP
HEADED INTO
WIRD

Right: The kite carrying the | KITE DIRECTION OF D w—>
light cord flies over the ship as i ﬁ‘_ €< WIND 9
at 1. As the heavier rope is =.

fed out, the weight drags down ) -

the kite somewhat X) the posi; i A SHIPH: = dge &

tion shown at 2. s the stil L == e Ll 5 =

heavier rope is used, it sinks to | i AT -D~I§T.RESS_ ) Z -------

the deck level of the ship in dis- i
tress whereupon it is retrieved F
and made fast to the masthead. |
It is said that a rescue method
of this type is effective over
comparatively great distances.
Two thousand feet or more can iq
separate the vessel in .distress -
from the rescuer.

=
1

After the line, carried by the
kite has been fastened to the
masthead of the disabled
ship, it is fastened to a
similar point on the rescue
vessel and is kept taut by
means of a quick acting
winch so that regardless of
how much either of the
ships roll or toss, the rope
connecting them is always
tight. Along this rope, a
breeches buoy can be rigged
and pulled back and forth
between the two ships until
all of the people on board
the disabled vessel have
been removed to safety.
This is illustrated in our
artist’s drawing at the im-
mediate Jeft.

.

: QUICK ACTING WINCH
s 3 HAS TO KEEP ROPE TAUT AS
DISSABLED L ~— / SHIPS ROLL AND PITCH

S STy

T
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4 HE many recent disasters on the high
seas have proven couclusively that the
present day apparatus designed for res-

cuing passengers from ships in distress is not

as reliable as- it might be. Particularly is
this true of the Lyle gun designed to carry

. a rope from one ship to another. In storms

at sea, it is practically impossible to direct
the shooting of this gun with any degree of
accuracy and furthermore, the rope attached
to the projectile frequently breaks, resulting
in further delay.

If the plan put forth by Dr. Miller Reese
Hutchinson is carried through, it is claimed
that the percentage of fatalities due to disas-
ters at sea will be greatly reduced. Dr.
Hutchinson proposes to utilize a large, yet
simple kite for carrying a line from one ves-
sel to another or from a disabled ship to a
nearby shore and thus provide a means where-
by a breeches buoy can be operated to remove
the passengers and crew of the disabled ves-
sel to a place of safety.

The kite which Dr. Hutchinson pro-
poses to use consists of two uprights
and a removable cross stick. It is to |
be covered with a linen fabric and so
arranged that by removing the cross
piece the entire device can be rolled in-
to a comparatively small space and
stowed away in a water-proof com-
partment placed in some conspicuous
and convenient place on the after deck.
The purpose of this kite is to carry a
light, yet strong linewhich
in turn carries a heavier
cord. The kite will be
flown to the desired loca-
tion and the weight of the
trailing rope will cause it
to sag so'that it can be re-
trieved at the far
end. One fea-
ture of this pro-
cess 1s that
when a shin
goes aground,
this invariably
happens when

[#

the wind is blowing from the ship toward the
shore and therefore, it is always possible to
direct the kite to the desjred shore. When
disaster lhappens on the high seas, the rescue
vessel can always be maneuvered to the wind-
ward side of the ship in distress and the kite
line can be placed just where it is desired.
After the line has reached the shore from the
disabled ship or has been placed across the
deck of the ship in distress, those at the kite

ow Kite Is Used

end of the line can pull in on it,
dragging a still heavier rope
from containing reels. Then this
rape can be rigged for the use of
a breeches buoy which is sent
out over the water in the usual
manner.

Another important feature of
this rescue system is the use of
a quick acting winch, the inven-
tion of Spencer Miller of the
Naval Consulting Board. This
winch will take up or let out a
cable so quickly, that even
though the vessels are pitching

badly. the line connecting them will always

be under the same tension. Thus_the danger
of injuring persous being carried by the
breeches buoy is entirely eliminated as are
also sudden stresses and jerks on the rope
itseld. )

The illustration on this page shows in the
foreground the after deck of a rescue vessel.
Persons are being removed fram another
ship in distress and the entire action of the

AmericanRadioHistorv.Com
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The illustration here shows a deep
sea rescue wherein a line has been
carried from one ship to another by
means of a kite. and a breeches buoy
has been rigged and is carrying the
passengers off the vessel in distress.
When the buoy nears the rescue ves-
sel, the line is drawn down by means
of a special winch until it assumes
the position shown by the dotted
lines, whereupon the passenger of
the buoy is removed. The quick act-
ing pick-up winch permits this ma-
neuver.

o '

apparatus used is apparent.
When the breeches buoy nears
the deck, a second winch is
brought into play and pulls down
the cable upon which the buoy
runs. The quick acting winch,
with its unusually elastic prop-
) erties provides the slack that
makes this operation possible.
By this system, the rope con-
necting the vessels is stretched
between mastheads far out of
reach of even very high seas,
yet the passenger in the breech-
es buoy can be landed directly on
the deck of the ship without
having been subjected to the ac-
tion of the waves.

The various advantages of
' this rescue system will be ap-
! parent upon careful considera-
tion of the subject. Strong winds
are invariably the accompani-
ment of a disaster at sea and
this formerly undesirable
weather condition can be util-
ized to the distinct advantage of
the distressed. With a properly de-
signed kite, and Dr. Hutchinson has
made such a kite, there is little if
any danger of breaking the lines or of the
kite falling into the sea. With the line
fastened to a suitable take-up reel either
manually - or mechanically operated, the
flight of the kite can be guided easily. By
different arrangements of the bridles, Dr.
Hutchinsoi’s kite can be made to flv high
or low as may be best for the conditions un-
der which it<is being used. It has been found
possible to make one of these kites fly al-
most_ directly overhead ‘or to soar off at
great distances only a few feet abave the
surface. Thus, by shifting the lines, any de~
sired result can be obtained from the kite
with very little trouble.
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The operator of this new gear teeth checking device is shown above
in front of the ground glass screen upon which the shadows are proj-
ected and upon which he can make sketches for checking.

= e

GROUND GLASS
SCREEN FOR ~— %= :
OPERATORS WORK

— \wnntw OF SIVER
v

ACAINST WHICH

OPERATORS |

STATION | i TMAGE 1S REFLECTED}
cean . o
7 (reern o ) -
,» ’t_‘ -» —_—- —_—

ARC LanteRn 7
FRAME FOR HOLDING

The above photograph shows one of the machines that holds a Kol A

series of needles against one tooth on a gear wheel. An arc

light is projected against the teeth whereupon the shadows thus v_
formed are magnified, reflected by a silvered mirror and proj- ~

ected on a ground glass screen. In the case of some gears, = e

this projection is done without the needles, whereupon the

operator sketches the outline of one tooth on a screen, moves another tooth The mirror that is used in this work is silvered on the front instead of on

into position and checks its shadow against that of the first tooth. It is the back and in this way distortion is avoided. Sometimes templets are used
said that discrepancies of .0001 inch can be detected. to check teeth, whereupon the view on the ground glass appears as above,

¥
On one of the great modern transge
oceanic liners, numbers of plants
are used for decorative purposes.
In heavy weather, some of them
show definite signs of sea-sickness. A normal
plant may appear as at the left, whereas one
influenced by the rolling of the vessel will ap-

pear as at the right. —S8. Leonard Bastin.
Above: TFlower in normal state. Above: Sea-sick flower.
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Shadows Show Gear Teeth Defects

By ALLEN P. CHILD
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Union Hours in Flower Land

It can readily be demonstrated in the home, that flowers can be made to 1f the marigclds are put in a dark room and left in darkness all day and
adapt themselves to local conditions. The only apparatus necessary for the illuminated for 12 hours during the night, they will, after” several days’

demonstration is a pot of marigolds and a fairly strong electric light. repetition of this alteration; change their habits and will open at night and
These marigolds open in the daytime and close at night, so that they are close in the daytime; being influenced solely by the light and dark periods
open approximately 12 hours and closed for the same period of time, obtained by means of the bright light and the dark room,

1
Thus we can see that the flowers are readily adaptable to environment and Finally wou will note that when the alterations between light and darkness l
if we slowly shorten the successive periods of light and darkness, the flowers are madz too often, the flowers will not follow. At about 4-hour periods
will follow, so that soon they can be trained to open and close every 8 they will gst disgusted and quit and the peculiar thing is that they will i
hours, following the light closely. Perhaps by shortening the periods very go back to the original 12-hour shift and pay no attention to the ar.ti-
slowly you can even get the flowers to work on a 6-hour shift. ficial changes, until the periods are lengthened.—Dr. Russell G. Harris. )J
i

Receivers That Fit the Ears

HOSE who, due to difficulty in hearing,

operate radio receiving sets requiring the
use of headphones, usually find that the
wearing of these phones becomes quite a bur-
den, after having used them for several hours
at a stretch. Particularly is this true in
warm weather, when excessive perspiration
at the ears is present, caused hy the phones
covering them. Then too, if the phones are
very heavy, they are an unpleasant weight
on the head, and unless the headband is prop-
erly adjusted. the reccivers arc liable to
press against the ears causing distress. The
tiny receiver that is illustrated at the right
has recently been designed and placed on
the market and is said to overcome practic-
ally all of the difficulties found with stand-
ard size phones. These new midget repro-
ducers are said to be quite efficient and to
give faithiul tonal qualities to all sounds.
They are so light in weight and small in size,
that they can be placed directly in the outer
ear channel, and they will stay there with-
out any retaining band or clamp of any kind.
One of our illustrations shows these re-
ceivers in use and how they are placed in the
ears. The other pictures show the various
essential parts. Standard recceiver design
practice has been followed in miniature.

These small phones are made with a double
pole electro-magnet and utilize a mica dia-
phragm with a soft iron armature. In this
way, the best possible reproduction of sound
is obtained with the least distortion.

X cJectro
Magr/ets

Above: The details of this new miniature receiver.
The retaining ring is of soft rubber and the clear-
ance between the soft iron armature and the pole-
pieces is adjustable by means of the collar shown.
These phones can be furnished in both high and
low resistances for different types of work, The
photograph at the left above shows the device in
actual use, being employed in connection with a
radio receiving set.
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Motion in Window Display

Left: This scene shows a fisherman
pulling a fish from an apparently flow-
ing stream, the motion effect being
obtained by lights.
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Above and left: Details show-
The falling snow and fire effect in the above . mgd h°;” m;:cl’_l“t deﬁ“‘ﬁ‘ndi‘:
{llustration is obtained by two cylinders revolv- 4 ?:30;\1:: d an 1 i: _S,Cy i
ing back of the semi-transparent parts of the NTS incande,scelrxxt b?:ll?s arr:dmgmdscrx;
picture, and arranged as shown in the small INE cenic eff;act P
photo "at the left. s >

Attractive window displays and decorative pic-

tures for the home are now available, in which

motion plays a prcminent part. Sections of

the illustrations are semi-transparent and be-

hind these sections revolving painted cylinders lf N Y k w

are in action. By using various combinations w St d E d
of colors and lines, falling snow, forest fires, e or ere oo On n
flowing streams and other picturesque features
of the scenes can be produced. Our illustra-
tions above show some of them, and also indi-
cate hol:n t_hc results are produced. The lights Thousands of people daily travel the entire length of Man-
f;‘om the rear are diffused by the gray paper hattan Island and think nothing of the trip. Suppose.
sfhown. —Felix J. Koch. . s however, that the same strip of land were placed on end.

e
s
\

have dropped to 48°. At West Houston Street. frost

would be found. From there on, the temperature would

gradually drop, as shown. Such is the difference in tem-
perature that elevation referred to distance makes.

—L. B. Robbins.

\

\)\\

) AV 7 as below, reaching straight up into the air, how many
(%4\¢ AN 4 72 people would like to make that same trip? Starting from

] Al A 772 77 the battery, the temperature might be 68° F. By the

e atest’ ty e ln 7 X ) 7 / time Warren Street was reached, the temperature would

Mooring Masts
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/ \ \"" CENT. PK.
1 A SHMILES -
40THST. MET.
OPERA HOUSE
R 4MILES
201 ST,

N.Y.HOSPITAL

2MILES
Travel by air is becoming so prevalent today

that in even out-of-the-way corners of the earth,
we find pwovisions made for handling aircraft
of all descrintions. The photograph above
shows the dirigible mooring mast at Ewa,
Hawaii. It was built according to the latest
ideas in the construction of “hitching posts”
for lighter-than-air craft. Note the rigidity .
of construction which is ensured by numerous, MANHATTAN STANDING THESE STREETS MARK ROUGH
judiciously-placed guv wires. UPRIGHT ON BATTERY MILE MEASUREMENTS
—Leo A. J. de Roo, Rep. No. 26732.
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9 Russian physicist, has recently

As above, the parts of the test piece
that have the flaws in them will
break before the thinner but flaw-
less part. However, if the flawless
part is allowed to dry, it also de-
velops cracks and becomes weak.

THESE CRACHKS GET-DEEPER

AS LOAD IS APPLIED & RE:
DYCE AREA OF RESISTANCE

Prof. A. T. Joffe, a well-known

succeeded in making crystals of

cular structure of salt crystals
show that the normal tensile
strength should be about 300
kilograms per square mm. Prof.
Joffe found that this could be
increased 20 times by closing or
filling the exterior flaws as above.

A common salt stronger than steel
Calculations based on the mole-

27

Salt, Stronger Than Steel

As illustrated at the left,
the reason that a shaft
of salt is weak is be-
cause of the minute flaws
which can be closed by
action of water. The
sample is then much
stronger although it is
thinner,

8 SALT
T CrysTL

o

do i

Illustration at left shows
l strength of treated salt
l crystal before it has

dried out., Bony struc-
i ! tures, as above, are very
‘; strong, due to overlap-
{

ping parts.
—Leon J. Israilevich,
Reporter No. 17905.

1 o S e N

Airplanes Fight Mosquitoes

e —— S

This method is far superior to the present
tedious one of spreading oil over the surfaces of mosquito infested ponds,
particularly as regards time required. Plantations dust crops with planes.

Airplanes can now be pressed into service fo exterminate mosquitoes and  harmless to men and animals.
their larvae. The work is accomplished by distributing over breeding

places of these pests a cloud of dust that is poisonous to insects but
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S e cience in Games of Chance
By GEORGE HOLMES
AT R 2 a % !
T0P V/£ /V-/ao/mg down thr roof of Stand.
20 one side b0 p ;
Pushiswrreh) |
il ——==lomotors on plyne
L= Insviated
Wheels on track Wieels * Jloeh
plane suspended \ o a2
rush iiakes comacy\ elow here from ¢ )
and 11ghts lomps traveling trocy / 5 ]g_
lnsulated across here lrar/rE.I J?I
! plane
L
In the above device, three competitors tap the knobs with their ® -
hands. The horses run up the grooves and, according to how In this gambling device. you bet on certain numbers and a minia-
the operator sets the device, one of them wins. ture airplane flies around an oval shaped overhead track. When it
finally comes to a stop. the number that it indicates wins,

.
b o

-
'
g

i The electric clock is a
L ; new and compact nov-
Face of clock 4 elty now used at fairs
and carnivals for en-
; ticing the money of the
ubli¢ into the pockets
small gear gf the stand-powner.
Here, as in the usual
game, the participants
bet on numbers. The
operator closes the
switch that actuates the
electric motor and the
single clock hand spins
around. After a cer-
tain length of time the
switch is opened and
the hand allowed to
come to a stop. The
number that it indi-
cates is the winner.
Most of the devices il-
. lustrated on this page
Switch § ! are perfectly legitimate,
but they can easily be

made ‘‘crooked.”

Fiying planes " Flectric Clock

houvr hand

=

érl/s‘hi
I arm for brushes
Several wheels vnder disc for suppore

Push
4| | ‘5 witch

e = |
|

Another device that employs miniature airplanes in its operation is ||
illustrated in detail above. The planes are mounted on arms and
revolve continuously until the power is cut off. When the device ||
coasts to a stop, the light that remains illuminated indicates the [ ] 10y
number that wins —

L3

Arm with 19 brushes @
1100 i

L jj S T— -

= o - o »

Flectric Race Track

one drsc made of
Y Segments most Lﬂ_mps
'\ of them connected  Bed White Biue Red
Lo fed Lomps o
’ 3Segrrents to Blye

and 7 to White
73; R ERA
horses (P 14 (&

Alrplanes Siik
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onstand to one side of magnets|
/mamn frre //’qr tnoror & mapnets |

Jor Motor t

1)
LL_._@ /2 Bombs
Releasing Mechanism in plone

ass| | \

7.
~Solenord ||<
|Stop Springs >‘j',ovd

’ WBrasstuse ggmp

.
70 one srde gf motor
and ohe end eacl magnet

| \wires from dises
1y

. L 1]
: Motor geared to a 1%7 — 4::J =
: Switch - edge 8f framework a LT -
U2 =S

Here is another horse racing device that attracts quite a little attention. This is a rather interesting little proposition in which the players attempt

The horses race around a cylindrical track in grooves, being operated by to moke the bombs from the airplane hit the spots representing ships on

an electric motor concealed under the table. When the circuit is opened. the baseboard, They release the bombs by pressing one or another of

one of the lights in the center cluster remains illuminated, indicating the the switches shown. When a hit is made. the bomb <ticks in the place
winner of that particular race. where it lands, indicating a number that may win a prize.

AmericanRadioHistorv Com



Science and Invention for May, 1926

carcass of flesh
hours.

Ants will completely strip a
in a few
Note ant on skull

29

The Human Side of Ants

By PAUL GRISWOLD HOWES

Curator Naiural History, Bruce Museum, Greenwicl, Conn.

volving entire colonies.

photograph.

Photo 2 illustrates an ant nursery. This
consists of a hollowed space beneath a
flat, sun-warmed stone, The young ants
are brought up from subterranean gal-
leries to be benefited by the warmth.
Ant’s battles, at 3, are serious affairs in-
The individuals
fight until their adversaries are torn to
bits. Note the mangled bodies in the

Ant dairymen, at 4. The little bugs at the top
of the photo are known as plant lice, or ‘“‘ants’
cows.”” Ants have learned to obtain sweet
droplets from these tiny bugs by gently strok-
ing them. They herd their cows tenderly.

live in cities.

¥ ;‘;V s

Ants are of special interest to man because
of their social habits and their ability to

‘The photo, 5, hete shows ants as highway robbers. An ant carrying some-
thing particularly valuable is waylaid and robbed by two others.
bulldog attitude of the robber ant.

F ALL the orders of insects, that
ane  known scientifically as the
Hymenoptera, which includes the
ants, bees, wasps and saw-flies, is,

doubtless, of greatest interest to man. The
creatures that fall into this order are most
highly crganized, and while some lower crea-
tures may simulate their social life, probably
no other living insects have reached the per-
fection in community life and in the division
of labor, as have the ants. Their ability to
live successfully in great cities, under a
single ruler, or gueen, in a state of perfect
organization and contentment, has long
caused man to delight in studying their ways,
and I now wish to add my drop to the bucket
of ant lore, in the form of first-hand photo-
graphs of their wonderful doings, which
show, in a remarkable way, the very human
side of these little insects.

ANTS A8 MEAT PACKERS

As in qur own big world, so in that smaller

Note the

one of the ants, the meat packer is of pri-
mary importance in the ant city. In the
tropics especially, ant colonies are much more
ferocious and blood-thirsty than in the north,
and I have seen them completely strip a
carcass of its flesh in an hour’s time. These
bits of flesh, removed by the individual ants,
are quickly dried in the warm atmosphere
and carried to the nests, where they are
packed away for future use. The skeleton
m the photograph was assembled by the
author from the bones stripped by these
meat-packer ants in South America. Mounted
upon the bird’s skull is a single ant for com-
parison. From this it is not difficult to
imagine how many packer-ants were em-
ployed in the job of cleaning up the pigeon
whose skeleton is shown.
NURSERIES

The nurseries of the ant colony are of
great interest. These may be deep in the
ground or in the black recesses of a great

AmericanRadioHistorv Com

Bringing home the bacon—6.

The ants have been on a foraging party.
The worker in the lead is carrying another insect victim’'s leg to the nest,
while the warrior follows as a guard. (Photos by the author.)

hollow trce. They are also frequently be-
neath a flat stone, which is thin enough to
become gently warmed by the sun. Under
such stones, baby ants, which, at first, re-
semble tiny maggots, are tenderly fed by
the old ones upon specially prepared food,
while those in a later stage of development
may be warmed in the nursery during the
daytime, as shown in the picture. Close
inspection of an ant nursery will reveal all
the tender care that one sees a human nurse
or mother lavish upon her charges.

One of the most human traits of ants is
fighting. Their battles are very serious af-
fairs, often involving entire colonies, and
individual warriors fight until their adver-
saries are literally torn to bits.

MANY KILLED IN BATTLE

Our big, black, carpenter ant, with which
everyone is familiar, is particularly given to
battling, and the place where such combats

(Continued on page 86)
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Photograph above shows the vacuum tube amplifier and accessory apparatus which
is contained in a cabinet and located on the front end of a locomotive in the approxi-

mate position shown in Fig. 1.

expose the apparatus to view,

In this photograph, the doors are open so as to
At the right-hand end of this box is located a

two-phase A.C. relay.

GREAT many disastrous railroad ac-
cidents have been caused by engineers
running past signals, due either to
low visibility or personal neglect

on the part of the man at the throttle. or
vears, hundreds of engineers have been work-
ing on the problem of providing electrical
control for trains that will eliminate the
human element, and its well-known {falla-
bilities, and thus make railroading far safer
than it is today. One of the best of thesc
systems 1s illustrated on this page and has
been placed in practical use on the double
track, main line of the New York, New
Haven and Hartford railroad between New
Haven, Comn, and Springfield, Mass, The
system is the type known as the Continuous
Inductive System and to date has proved
most satisfactory in operation.

The inductive effect noticeahle in A, .
circuits has been utilized in the design of
this control system, in which the rails carry
an alternating current.  This current of
course sets up a magnetic field around the

~VACUUM TUBZ AMPLIFIER

MAGNETIC FISLD
SET P AROUND
TRACK RAILS
INDUCES CURRENT
IN COILS A AND B

70 AR
. BRAKES'

FiG 2

140 CYCLE AC

Fig. 2 above shows how the electrical pick-

up coils are a-ranged on the locomotive and

connected to the vacuum tube amplifier and
electrical brake control,

rails as indicated in Fig. 2 and a current is
induced in coils A. and B. This current
being of a frequency of 140 cycles, does not
interfere with the driving motor current
used on electrical railroads, which is 25 cycles;
or with the block signal system which uses
060 cycle current. This is accomplished by
means of carefully tuned filters, which will
pass only the frequency of the current that
Is to actuate the stop control.

After the current picked up by the coils is
fed into the vacuum tube amplifier, the re-
sulting output is connected to the train con-
trol relay, which actuates the air brakes of
the entire train. The relay is a modified
two-phase motor.

In addition to the 140 cycle current men-

WIRES TO CAB8 SIGNAL
AND BRAKI. YALVE

VACUUM TUBE

gy | B g O AMPLIFIER
-
(Y
" X WIRES
RECEIVER
/ b coiLs
C - ﬂ
%I ] [N
ﬁ’ FIG. |

Fig. 1 above shows the Ilocation of the
vacuum tube amplifier on a steam-driven
locomotive,

Science and Invention for May, 1926

The above photograph was taken in the cab

of a locomotive and shows the electrically

illuminated signal box placed in full view of

the engineer. On this box, the letters H and
L will be discerned.

the relay connected to the far end of the
block will be short circuited and deprived
of current and its contacts will open. This
operation in turn controls the 140 cycle cur-
rent, breaking that circuit for the particular
block in which the train is located. If now,
a train following train T, and indicated by
T1 in our drawing, approaches point A, a
140 cycle current “will be flowing through
the rails and the axles of train T1. Tt will
energize the train control relay and illuminate
the “clear” signal on the indicator in the cab.
When, however, the train passes point A,
it is necessary to slow it down, as it is
getting close to an occupied block. There
is no 140 cycle current in the block AB due
to the operation of the track relay by train

WHAT ENGINEER SEES IN CAB

WHAT ENGINEER SEES IF HE

DANGER

INTO DANGER
BRAKES AUTOMATICALLY SET.

CLEAR

The diagram Fig. 3, above will be of great assistance to the reader in visualizing the action of the

electrically operated train control system described here.

The drawing has been simplified so as

to show four blocks of the tracks.

tioned above, the 60 cycle current used for
the signals is also employed to operate track
relays and to close and open circuits as
trains pass through the various blocks. This
current is carried by the rails but does not
affect the apparatus on the locomotive, be-
cause of the difference in frequency.

By referring to the diagram here showing
the sections of track and two trains T and
T1, the action of the entire system can be
explained as follows. Train T occupies the
block of track BC, at one end of which a
60 cycle current is applied to the two rails.
At the other end of the block is a 60 cycle
track relay which will not respond to either
25 or 140 cycle current. This source of
current and a corresponding track relay is
applied to every section of the railroad. Now
it is obvious that when a train is in the
block, the wheels and axles will form a
low resistance path between the rails and

AmericanRadioHistorv Com

T and, thereiore, there is no current
turnished to the vacuum tube amplifier or
the solenoid control, shown in Fig. 2, and
the air brakes are applicd, stopping the train
before a collision can occur.

The engineer can control this automatic
setting of the brakes by slowing down be-
fore such a procedure hecomes necessary but
if he does not do so, the automatic system
takes complete control of the train out of
his hands and brings it to a stop long be-
fore a dangerous point is reached. The
brakes are released by the engineer when
he gets the “clear” signal. The brakes are
applied with the steam throttle wide open,
little advantage having been found in
cutting off the steam, strange as this may
seem.

Installations of this nature arc great steps
in the direction of safety.

<
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Systematizing the Garage

By W. M. BUTTERFIELD
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WHY not introduce some system into your
garage and thus aid your work in caring
for the car? Oiling, filling grease cups, wash-
ing and general adjustment and repair work
will be greatly facilitated if the necessary acces-
sories are at hand. A serics of shelves and cup-
boards similar to those shown directlv above
will be found of great assistance. A place for
eve-ything and every+thing in its place is a good
motto for the automobile owner.

Aside from the correct placement of accessor-
jes, there are two adjuncts that should be in
every garage. One is a drip pan and the other
is a chain hoist. both of which are shown in
detail on this page. It is well to have a me-
chanic install the hoist, to insure its safe opera-
tion. The drip pan may be a receptacle placed
on the floor, or if you wisn to do a more work-
manlike job, a recess can be chiseled into the
concrete and the metal pan inserted. The latter
should be equipped with handles for ready
removal and cleaning.

AmericanRadioHistorv.Com
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Awards In $5,000.00 Matchcraft Contest

First Prize—~$100.00. Oklahoma Pumping Station Wins First Honors

N this month’s matchcraft contest the model of an Oklahoma pumping station illus-

trated in the two photos here shown carried away the first prize award of $100.00.
- This model was made by Mr. Ray C. Davis, of Detroit, Mich. The model is complete
in detail and the beauty of it is that it works. With the exception of a small piece
of silk and the cords acting as belts, and also as the cables for the hoist, the model
is made entirely of matches. The shafts and bearings are likewise made up of glued
matches, Notice from the photo immediately to the left the unique construction of the
wheels acting as pulleys. In some of them the spokes are perfectly straight, but wher
it comes to the engine care has been taken to bend each and every individual spoke

on the fly wheel,

e ]

IN the photo at the right the small
upright handle located in approxi-
mately the center of the tower, serves
to force a drum against the large cen-
ter wheel for hoisting the drill. A
rope leads from the drill to the top
of the tower passing over a wooden
pulley there located. This pulley is
also composed of matches. Just in
back of the ladder another lever will
be seen whch tightens upon a band
brake encircling the wheel there
shown. This model arrived in perfect
condition in spite of the fact that the
baseboard upon which the model was
mounted was merely screwed to the
bottom of the box. Care should be
taken in the packing of a model and
excelsior not forced around it.
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$5,000.00 Prize “Matchcraft” Contest

WATCH FOR PRIZES IN MAY ISSUE

OR the mnext ten months, SCIENCE

of the model itself. Where SCIENCE AND INVENTION
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AND INVENTION wmagazine will award

a_total of $5,000 in prizes, in a new con-
test, You are asked to make mndels, fashioning
the same entirely from safety matclies. Please
observe the following simple rules:

(1) Models submitted must contain at least
90 per cent. safety matches in their construc-
tion.

(2) Models made of toothpicks, paper
matches, or non-safety matches, are not elig-
ible in this contest.

(3) Models can not he built around boxes
or other supporting articles. Walls, roofs,
etc.,, must all be self-supporting and made of
matches. .

(4) All liquid adhesives, such as glue, shel-
lac, cements, etc., are permissible.

Water Glass makes a good glue and may be
used to coat the model giving it a glasslike
appearance.

(5) Models may be painted, gilded or sil-
vered,

(6) Models may be of any size.

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their size, a 5”x7” pho-
tograph of the model may Dbe sent in lieu

ted each month will he awarded the prizes

scheduled herewith.

The hest models submit- (9)

16 Monthly Prizes
First Prize .. ...$100.00
Second Prize .. 75.00
Third Prize 50.00
Fourth Prize .. 35.00
Fifth Prize 25.00
Sixth Prize .. 20.00
Seventh Prize .. ... 15.00
Eighth Prize .. .. 12.50
9th to 16th Prizes of $10.00

each ... $80.00
(8) All models submitted to SCIENCE

AND INVENTION Magazine will be prompt-
ly returned to the builder, who will prepay all
charges.

has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways.

(10) This is a tonthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue.  This contest for the month of May
will close Tune 1, 1926, and prize winning
announcements will bhe made in the August,
1926, issue. The June issue will contain March
prize winning entries.

(11) Models must be shipped in a strong
wooden box, never in a cardboard box, as
SCIENCE AND INVENTION can not he
hield responsible for breakage in transit due to
models having been improperly packed.

(12) When models are sent, he sure to affix
tag, giving your name and address, to the
model itself. In addition. put name and ad-
dress on outside wrapper of package.

(13) Address all letters, packages. etc., to
Editor, “Matchcraft” Contest, care SCIENCE
AND INVENTION Magazine, 53 Park Place.
New York.

Caution—Soak or cut heads from matches before building your model so that the models may

be expressed or mailed.

This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926.
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This is a monthly contest offering sixteen prizes every
month. Don’t hesitate, send in youyr model now!
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Second Prize~~$75.00

HE Spanish War galleon illustrated in phota 2 was made

by Mrs. V. De Schepper of Astoria, L. I., who shouid

certainly be complimented for her splendid work and her
extreme patience in setting together the 10,500 matches neces-
sary for the construction of this galleon. As we illustrated in
our last issue, “The Evening World,” a New York newspaper,
conducted a Matcheraft Contest in conjunction with
SCIENCE AND INVENTION Magazine. Their prize win-
ners were to be entered in this magazine’s international con-
test. Mrs. De Schepper’s unique construction won for her a
second prize of $50.00 in “The Evening World” Contest, and
the judges also awarded her a second prize in
SCIENCE AND INVENTION Magazine’s con-
test. Notice in the model of the ship illustrated at
the right that the guns, ladders on the deck, masts
and yard arms are all composed of match wood.
It seems as though the young men and women in
New York City have more patience and show a
greater skill in the construction of
match models than those located
elsewhere in these United States.
More models were received in the
SCIENCE AND INVENTION
Magazine’s contest from the im-
mediate vicinity of New York than
from the rest of the country.
For the benefit of those readers re-
siding in China and Japan, the
judges wish to advise that their
safety matches may be used in the
construction of any of the models
to be submitted in this contest.
The matches can be used or they
may be new and if you care to save
up your old matches, you may cut
off the burnt portions and construct
your model from the remaining

pieces of matches.

Third Prize—$50.00, was awarded for the rowboat model
made by John George Christ of Bayonne, N. J.

In the rowboat model illustrated in
photo 3 extreme care was exer-
cised in constructing the model
Not the slightest detail has been
omitted and the finish is superb.
Cleverly constructed models fin-
ished as this one is, will always
win a prize.

Fifth Prize—$25.00. The bureau
illustrated at the right was made
by Paul H. Yacoobian of Phila-
delphia, Pa. He cut matches gradu-
ated sizes to form the designs.

DP—>
Seventh Prize—$%15.00.
The flowers and vase
ilustrated in photo 7
were made by Miss
Louise Krug of
Brooklyn, N. Y. Miss
Krug also won the
sixth prize in The
“Evening World”
contest. She used a
special glue of her
own to set the
matches together and

then painted the whole model
artistically. The construction

is very unique.

Fourth Prize——$35.00, was awarded to Arnold Wildenberg of
Tarrytown, N. Y., for tHe windmill construction shown here.

This also won first prize in “The Evening World” contest.
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Sixth Prize—
$20.00. The beau-
tiful scale model
of a locomotive
here illustrated was:
made by Richard O.
Saxton «f Detroit,
Mich. The coal in
the temder is of
mat ch heads.
Everything in the

model is constructed of matches,

even including the bell.

i
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MATCHCRAFT -

Continuing the Prize Winners For The Contest Closing
March Ist. The April Contest Closes May Ist, and the May
Contest Closes June Ist

ing the technique of matchcraft. The only technique that is realls

necessary is the ability to exercise enough care and to have the nec-
essary patience to construct the models. You may use any glue that you care
to use in your construction. You may paint your model if you desire, although
we prefer to have models unpainted because photographs of unpainted models
generally appear to better effect. I[f models are carefully made it will not
he necessary to paint, although one caunot always imply that painted
models are so carelessly constructed that the paint is necessary to cover
the defects. It is suggested that those who have not as yet won prizes in
this contest start this very fascinating work. It is a remunerative, fas-

M ANY requests have come to the editors of this magazine concern-

cinating, instructive
and an enjoyable past-
time.

house shown in photo 9. Jack is about fourteen years oi.d and the house

represents a model of the home in which he is living. Careful examination

would show the presence of a rain gutter and a rain spout. The house itself

is equipped with doors but not yet with the windows and foors which Jack
intends to add to the construction at some carly future date.

Tenth Prize—$10.00. Mr. Jack Guischard of Ridgewood, N. ]J., built the%

Thirteenth Prize—$10.00 was awarded to Fred Fischer of

Maspeth, L. I.. for his unique construction of a taxicab.

The heads of matches form the tires; the dosr swings on

match hinges and the model is complete in every detail.
A rubber band imparts motion to the model.

i
i

=¥ 3 -—:
Ninth Prize—$10.00 was won by Carl Fichtner of Philadelphia, Pa,, for;

the bicycle illustrated in photo 11. The wheels turn and the front fork
turns just as in a regular bicycle. One of Mr. Fichtners previous models
was smashed in shipping. This model arrived in perfect conaiton.

prizes was won by Mr. E. L. Bayard, of Wakefield,
Mass., for the construction .
of the pipe illustrated in
photo 13.

Sixteenth Prize—$10.00. The last of this month's gﬁk
i

Brooklyn, N. Y., who constructed the ingenious ink

stand and pen rack combination illustrated in photo

10. When the cover to which the calendar is attached.
is lifted, a memorandum pad is brought to view.

Twelfth Prize—$10.00 was won by Joseph Rosales of£

. P—

Eleventh Prize—$10.00 was awarded b‘y the judges to
the lamp made by Mrs. Eva Jurau of Plttsbx..u'gh. Penn.
The shade is lined with orange colored silk and the
matches painted gold and black.

Fifteenth - Prize—$10.00 was the value
placed-upon the little red school house
-3 == illustrated in photo 14. The award goes
et to Charles W. Reese of Zanesville, O.
Eighth Prize—$12.50 was
won by Mr. George A.

== Wade of Brooklyn, N. Y.

= 1 Mr. Wade constructed the

. n— \\: Z vase shown in photo 15.
: = » The model is self-sup-

- = 1 @ porting and surprisingly

strong when one consid-
ers that but one layer of match-
es has been used in the con-
struction of the vase proper.
The handles of the vase are
made of several layers of
matches staggered and glued
together and then shaved as |
illustrated. The device is very j.c AT,
symmetrical and was first en. L - :
tered in The Evening World
contest where it won fourth

= prize and subsequentlv en- Fourteenth Prize—$10.00. Here again care has been exercised
e A tered in SCTENCE AND IN- in the placing of matches so that their heads form a pattern.
o VENTION Magazine’s contest. This miniature radio set and loud speaker was built by Willard
= Stadermann, of Eleroy, Ill. Careful observation will show the

pattern on the cover extending down the panel of the set.
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The Month’s Scientific News Illustrated

By GEORGE WALL

TOBWITR
CREOQSOTE
SOLUTION

An ingenious anti- prohibitionist provided

the above illustrated method of disposing

of his stock in the event of a raid. Creosote
destroyed odcrs.

£ -,

.

It has recently been announced that

working plans for an aerial train of

dirigibles have been completed. It

will be of the type shown above, each

unit covered with duralumin instead
of fabric.

A diver, working 55 feet below the surface
of the water recently slipped into a hole in

the top of a sunken vessel, upon which he
was working, and became so eniangled that
he could not signal to the surface. In the
emergency. he opened his air control
valve, filled his diver suit with 60 pounds
of compressed air and the buoyancy shot
him up to the surface. propelling him into
the air as shown.

BARKENTINE

The port at Miami,
Fla., was recently
completely closed by
the sinking of a sail-

35

“STEAM 3

LOCOMOTIVE

! ¥

N _ > A newly designed type of oil
::ﬁossvej]s:] mcdl‘;;ﬂly; 7 \ - , : e — electric locomotive costs
Goross the T lilt o ),{ N \§\ .. FUSE X approximately one-fifth as
b can- w - bl o ’ much to operate as a stand-
not be raised, the {CEBERGS o ICE ard steam locomotive
masts will be cut to € /5 ! v

provide room for ves-
sels to pass.

_!J |

A n engineer’s
yawn delayed a
trans - Atlantic
steamship two
hours. The yawn
caused a double
dislocation of the
jaw which had

to be reset be-
fore he
leave.

could
DOTTED LINES
SHOW DISLOCA-
{ o TION OF JAW

JTELEGRAM
SENT FROM__NANCY
H..E.R.g— T f T
. o,
\ / , >
| O o
\/, \‘ \I 4 h
- AGENTD o
- ] ', e - -
7 - ~
] -ﬁ 3
g
\ #

, HUSBAND AT _»
THE CLUB INPARIS

In France. you can now take a vacation
while supposedly on a business trip and
still fool your wife into believing that
you are at a distant point. A “Fool
Your Wife Agency” undertakes to send
her telegrams and preparcd letters from
various points as illustrated above. A
nominal charge is made for the service.
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THERMIT

&‘ ARMORED !

[t is planned to
utilize the in-
tense heat de-
veloped by ther-
mit in order to
blast  icebergs.
The essentials of
thermit are in-

PAY WINDUW i

= o

A fire

in the
Equitable Build-
ing in New York
City, starting 11
floors above the

street recently
trapped a num-
ber of men in a
penthouse on the
roof. The Fire
Department had
to fight this fire
from wvarious
vantage points
along the shaft.
T his shaftway.
to which the fire
was confined
carries the wires
and pipes sup-
plying the build-
ing with tele-
phone. electric
light and water
service,

nocuous and { !
easily transport- = -
ed.

A newly designed pay-car for pay-
ing off workmen will absolutely foil
bandits. Time checks and pay en-
velopes are passed through a slot in
the side of a guarded armored car.

L

34THE I5TH
FLOORS ON
_FIRE

SHAFTWAY [
CONTAINS ]
16 PIPES

] ‘L_HRE START‘S
FLOOR

1
| TELEPHONE
WIRE!

The above illustration shows the shaftway

in which the fire occurred and the pent-

house on the roof where the men were
trapped.
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Tarrano the Conqueror

ELEVENTH INSTALLMENT
By RAY CUMMINGS
First American and Canadian Serial Right:
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The platform came down before a central building—the Palace of Ica.
Even in this dim daylight of the Cold Country summer. the great building

gleamed and glittered resplendent.

SYNOPSIS

N tlie spring of the year 2323, all of the

rulers of the various countries of the earth
are imysteriously murdered. Jac and Gray-
son, cuplovees of a large news organization,
find that the muurders are the result of a plot
on the part of the inhabitants of 'enus. Tar-
rano. an erstwhile lotwer official of the Cold
Country of Uenus is found to be at the head
of a plot to rule the universe.

Dr. Brende. a friend of Jac's. has discor-
ered a medical method whereby human be-
ings may be kept from growing old. The
Doctor 1s killed by a group of " I'enus-Men”
and Jac, Llza, the Doctor’s daughter and
Georg, the Doctor’s son, are captured and
taken to I’enia a city on the carth inhabited
by people of enus. Here they are impris-
oned and Wolfgar, a Venus-man, friendly
to the people of the earth, surrownds them by
an e¢lectrical isolation bavrage in an attompt
to rescite them. The barrage is broken down
and in the vesulting confusion. Georg es-
capes to I’ashingfon in company with Prin-
cess Maida of Venus.

The next dav, Tarrano offers to veturn the
papers and models of the inzention 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 carth as well as to Venus and
Mars by rvadio and helio. He and Princess
Maida go to the station but there thex dis-
appear.

Jac, 1Wolfgar and FElza, still captices, are
removed from their prison and taken to the
tof of an enormous tower. Here, in the in-
strument voom. twheve communication with
the varions planets is held. they view the
disappcarance of the Princess Maida and
Georg by television. The cbduction has
been done by Tarrano’s agents. On Mars,
Tarrano’s followers are attacking the ruling
class and Tarrano offers Dr. Brende's sceret
to the public if thev will surrcoder to his
cohorts.  They agree. Tarrano then an-
nownces to the corth people, that he will not
give them the Brende secret and declares
war wipon them, challenging them to attempt
to conquer him.

The air war vessels of the earth govern-
ment start to attack Venia, but Tarrano
sends up a bomb of swurrender and then.
with FElza, Jac and Wolfgar, he escapes
through an wunderground passagewcay to a
space-fiver. Thexy go on board and are taken
to Venus to where Georg and the Princess

Taida have previously been transported.
They are rovally welcomed and go to the
palace of the Priucess Maida. Here they
are attacked by Argo, one of Tarrano's
men, who shoots a violet-colored beam of
light across the room, scparating Aaida
from the west of the party. He threatens
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to kill her, when suddenly [Volfgar throws
hiraself tuto and through the <iolct beam
of death.

IWolfgar dies soon after he confesses to
Marda that he loves her and Maida has
made a similar declaration. 1t°ith great
pomp and ceremony, the body of Volfgar
ts_laid to rest in the IWATERS OF
ETERNAL PLACE.

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,”"
a Venus man, to guard himself well. He
also sees below the surface of the water and
citcased in @ diver's cap, the face of an
Larth man. Later that evening, prepara-
tions are rushed through for the great
Water Carnival of I'enus and to it procecd
Georg and Maida; Elza and Tarrano; and
Jac without a partner. They disguise them-
selves with long robes and masks aud soon
reach the scene of the festival,

At the carnival all of the inhabitants of
the planet are secmingly given oter to the
pursuit of pleasure and loze.  Howerer,
there is a tvicious undercurrent of events
noticeable to Jac but which docs not scewr to
clatm the attention of Tarrano. At one
blace there is a swimming pool in which girls
are constantly sporting themselvcs. 1Watch-
ing them, Jac sees one of them drag a Tar-
rano guard to the edge and <with him grasp-
ed in her arms, plunge into the pool. A few
seconds later the girl comes to the surface
but the man is necver seen again.

Toward the climax of the celebration, a
notorious Venus character, the Red 1 oman.
performs a dance particularly for the benefit
of Tarrano. In the midst of it, the large
hall in which it is being held, suddenly is
darkencd and rays of death shoot out owver
the place.  Jac, forewarned, drops to the
floor out of their range and throughout the
entire assembly, “slaans” in the cmploy of
Princess Maida wreak havoc with their long
knives. The cry goes up, “Down with Tar-
rano.  Loxalty, evervone, to your Princess
Maida.” The Venus people, followers of
Maida, have revolted; the Red 1Voman is
dead, but Tarrano—?

Tarrano escapes. Taking Elsa wwith him
he travels wia aircraft to the Cold Country.

In the meantime, at the 1Vater Festival.
other terrifying cvents are transpiving. The
“slaans,” thinking that they have been down-
trodden, suddenly rise against their own
Princess Maida. Maida and Georg attempt to
stop them from an attack ou the palace but
they procecd. Georg turns a cold ray cxl-

inder toward them “but sweeps it upward .

into the tree tops and suddenly, groups of
“slaans” who have been hiding in the trees
drop to carth, killed by the rav. Snow
starts to fall due to the condensation effect
of the rax.
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CHAPTER XXV
IMMORTAL TERROR

O Elza, approaching with Tarrano

on the tiny flying platform the Citv

of Ice, the place seemed truly like a

child’s dream of TFairyland. The
rude snow huts of the Arctic of our Earth
were all that she had ever conceived could
be built of frozen water. Here, in the out-
skirts of the city, she saw indeed, quite
similar huts.  But further in—ornate build-
ings several stories high. She caught a vague
glimpse of them only, as the platform flew
above them and descended in the center of
the city.

They had passed over great outer encircl-
ing ramparts—a huge wall many  felans
long—built entirely of ice blocks—iortifica-
tions like that fabled wall which in the dim
history of our Earth had once encircled a
portion of the domain of the Yellow Race.

The platform came down before a cen-
tral building—the Palace of Ice. Fven in
this dim daylight of the Cold Country sum-
mer, the great building gleamed and alit-
tered resplendent. A huilding of many
levels, staried and winged, with spider
bridges and aerial arcades counecting the
wings.  Frescoed everywhere! ornate with
carved design chipped in ice blocks hard a«
marble.  Rolling terraces of snow and ice
surrounded it—lawns of smooth white, with
winding paths of ice. A many balconied
huilding ; towers, spires and minarets crown-
ing it.  All blue-white. Glittering.  Seem-
ingly fragile; from a distance, a toy—a
sample of the ultra-skill of some master
confectioner, as though the whole thing were
a toy of sugar for children to admire. But
at close range—solid; in the cold of this
terrible region, as solid as though constructed
of blocks of stone.

With the flving platform landed. and its
warming rays cut off, attendauts rushed
forward. Tarrano and Flza were wrapped
in furs at once—heavy furs which covererl
them from head to foot.

“Well! Well, Graten!” Tarrano greeted
his subordinate smilingly. “Things are in
condition here? You got my message?”

“Yes, Master.”

In his furs, with face almost hidden, Elza
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could not sece what manner of man this was.

“Yes, Master. All is in good fashion
here. We welcome you.”
They entered the palace. Frescoed;

carved everywhere, within as without. The
main doorway led into a palatial hall, car-
peted with furs. It was warm. Tarrano dis-
carded his fur, and helped IZlza out of hers.

“You like my home, Lady Elza?”

“It's—heautiful,” she answered.

Ilis smile showed amusement at the
wonder and awe which stamped her expres-
sion.  He added very gently:

“I had in mind when I built it, the hope
that vou would bhe pleased.”

A comfortable interior warmth.  Elza
noticed little blurs of red light behind wire
cages here and there. The warmth came
from them: and a glow of pale white light
irom the tubes along the wall.

A woman hurried to them. Tara! Elza
recognized her at once.  Tara, looking very
pretty in a pale blue robe, with her hair

done high upon her head. The woman who
loved Tarrano: hie had sent her on here to he
rid of her. when he went to the Great City.
She came forward. Pleasure was on her face
at ~eeing Tarrano: but her glance as she
turned it momentarily  toward  1lza, held
again that smouldering jealousy.

Tarrano was evidently in a mood of high
goad humor.

“You welcome me prettily, Tara.” She
had flung her arms about him.  “Tara, my
dear is .

“Master—you come hut in time,
working the Brende instrument.
they have N

“They? Whot" Tle frowned. His words
were hard and cold as the ice-blocks around
him.

They are
Already

“Woolff. And the son of Cretar. Many
of them—using it now !”
Tarrano drew Tolza with him. Tara led

the wayv. Through glowing white hallways,
an arcade; down steps and an incline—to
burst at last through a tunnel-like passage
mto i room.
“Sor What is this, Cretar?’
A room littered with apparatus.
men were about.

A dozen

Men scantily dressed in

this interior heat. Short, squat men of the
Cold Country; flat-nosed, heavy faces; hair
long to the base of the neck. In a corner
stood the Brende instrument, fully erected.
A light from it seemed penectrating the bared
clhiest of a man who was at that moment
standing in its curative rays.

He whom Tarrano called Cretar, took a
step forward.

“Alaster, we

“Making  yourselves immortal?”  The
anger had left Tarrano's voice; irony was
there instead.

“Master

“Have you done that?”

“Master—yes!  Yes!
us Master.”

The man before the instrument had re-
treated from it. [Elza saw now that all the
men were shrinking back in terror.  All
save Cretar, who had {allen tremblingly to
his knees. Yet Tarrano showed no anger.
e laughed.

“T would not hurt vou, Cretar! Get up.
man! 1 am not angry—not even annoyed.
Why, vour skin is turning orange. See the
mottles !

On the flesh of all the men—save the one
who had been checked in the act of using
the instrument—a  bright orange mottling
was apparent.  Cretar exclaimed :

“The immunity to all discases, master, It
ts itself a disease—harmless—and it combats
every other.” He laughed a little wildly.
“We cannot get sick now. We cannot die—
we arce immortal,  Come, Master—let us
malke vou so!”

Tarrano  whispered: “You sce, Lady
Elza? The orange spots! These men of
medicine here have used the Breude secret
to its full. Immune from disease!”

“Let us treat vou, Master. This immor-
tality i

On Cretar’s face was a triumphant smile,
but in his eves lay a terror. The man who
had not bheen treated stood against the wall
watching with interest and curiosity.  But
the others! They crouched; wary; alert
eves like animals at bay.

Tarrano laughed. “Treat me!
vou know not with what you

i

*

We dild! Forgive

Cretar,
have bheen

A room littered with apparatus.
Men scantily dressed in this interior
Short, squat men of the Cold Country;
flat-nosed, heavy faces; hair long to the base of

In a corner stood the Brende instru-
ment, fully erected.

were about.
heat.

the neck.
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trifling. Tmmortal? You are indeed.  Dis-
ease cannot touch you! You cannot die—save
by violence!”

He swung to Elza. “These men, Lady
Elza—they are strong-muscled. In health
now more perfect than any other humans.
You are frail—a frail little woman. And
unarmed, I bid you—strike one of them!”

She stared; but as she suddenly facel
about, she caught in part his meaning. Be-
fore her Cretar shrank back, his face gone
white, his teeth chattering.

“What's that behind you?” Tarrano's
voice simulated sudden alarm; he scuffled
his feet on the floor. The men jumped with
fright; nerves unstrung, they cowered.

“What manner of men!” Tarrano's laugh
was contemptuous.  “Oh, Lady Elza, let this
be a lesson to all of us! To cure disease is
well. To prevent it—that too is good. But
immortality—Dr, Brende never intended it,
vou know he did not, Lady Flza—the belief
that we lhave everlasting life here on this

- plane—the Creator never intended that. With

all danger of death gone—save violence—
these immortals here fear violence so greatly
that they are men no longer!

“Immortal terror! God forbid I should
ever feel it! Or vou, Lady Elza. A lesson -
for us all, who would be so un-Godly as to
seek and think we have found what only the
Creator Himself can bestow!”

CHAPTER XXVI
THE BLACK CLOUD OF DEATH

I must revert now to that time in the
gardens of Maida's palace at the Great City
when we stood upon its roof-top, threatened
below by that mob of slaans, Georg stood
with the cylinder in his hand, waving it. The
palm foliage was freezing. Down through
the swirling snow fell the frozen bodies of
the slaans who had climbed into the gigantic
palm fronds, The thuds as the bodies struck

- the ground sounded horribly plain in the

stillness. Georg was still waving his cylin-
der. Snow and ice were gathering every-
where. Incautious!y he lowered the weapon;
a brief, momentary chill—the congealing
(Continued on page 7%)

A dozen men
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Scientific Problems and Pyzzles

By ERNEST K. CHAPIN

pPivoT

JACKO~LANTERN

The boy in the above illustration is being ro-

the speed of rotation be affected, and if so,
how and to what extent?

In the above shown circuit diagram, a fountain pen which has been

tated. If he drops his hands to his sides, will rubbed with a woolen cloth is brought near the circuit and the relay
R is tripped. To which contact, M or N, should L be connected in

order to light the lamp within the jack-o-lantern?

A block placed as at B will

slide from N to M. What

will happen if it is placed a9
at A? Will it slide?

—

DISH OF WATER

9 1

|
| VACUUM BOTTLE h

i |

@ SILVERING

In a device made as shown above, as the water A vacuum bottle consists of a doubie walled vessel with the air
evaporates from the wick, the drop of liquid E removed from between the walls.
moves up and down the tube from C to D. What that face the evacuated space coated with a thin layer of silver?

is the motive power of this interesting toy?

Why are the interior walls

How is it possible for a cat to

turn completely around in the air

when it has nothing to pull or
push against.

It is recommended that clothing for use in the hot

tropical countries be made of a white material lined

on the inside with black. Why should such a combin-
ation be of distinct advantage in hot weather?

Why is it of advantage to put oil T A thermometer in the direct rays of the sun will reg-

on a whetstone when sharpening ister a higher temperature than another one placed in

edged tools on it as in the above the shade. Is the difference a true record of the dif-
illustration? : ference of temperature between the two places?

ANSWERS TO THESE QUESTIOXNS ON PAGE 84

AmericanRadioHistorv Com
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BASE

Whenever the magacian attempts to vanish
bulky objects, and manages to vanish them suc-
cessfully, he is sure to be greeted with great
applause. The trick illustrated in the diagram
above is one of those large mid-air vanishes.
A lamp is covered with a cloth, the covered
affair lifted and tossed into space, the lamp
vanishing instantly, The construction is
merely rubber inflated and composed of a toy
balloon and a football. The string pulls out
both pligs permitting the air to escape.

In this production the hat unprepared and borrowed
table, as indicated by the dotted lines. During the act the string from the
load is attached to the brim ¢t the hat. The hat is then tipped to show
the inside, which of course is empty. Then the hat is rested upon its rim,
top up again and tipped in the reverse direction showing the crown. This

AN
Z

FOOTBALL
WOODEN

/2

THE MAN WHO (i
MYSTIFIED G/
Pres. Coolidge

J

— A
e Mystlf “rf,:;:wd by

e,

Prince ot Wales. Ex-President

Harding, Tatt, Roosevelt,
and other celebrities
Writes Exclusively for
) SCIENCE AND INVENTION

Dunninger Will Attempt
To Hypnotize Paticnt,
10 Miles Away, by Radio

Wi Ty o G S oman
rag 44147 by Typesinm

NO. 38 OF A SERIES
The Enchanted Lemon

Tricks in which articles borrowed from specta-
tors become the subjects of manipulation are
always considered novel. In the above trick
a handkerchief is borrowed, vanished and then
found in an unprepared lemon. The vanished
silk may easily be loaded into the hollow
handle of a knife, and after the lemon is cut
and knife and lemon held as illustrated, the
silk piece can be apparently pulled out of the

lemon, The silk is dry when produced.

HANDKERCHIEF
IN HANDLE —

Cut and Restored Ribbon
CUT HERE

LOOP OF
RIBBON

e

ELASTIC

A string after having been measured is cut in
half, a knot made and by passing the hand
over the cut portions, the ribbon again re-
pairs itself. The secret lies in the fact that
another duplicate ribbon attached to a rubber
band is the one actually cut. When this cut
ribbon is tied, the performer places his hand
over the knot and manipulating it, releases
it, permitting the elastic band to draw the
small piece up his coat sleeve.

is pleced unon the innocent movement carries the load into the hat automatically and nowi

= - ~onRadioHistory Com

ping it into a servante,

the production can be made. Live birds are easily carried in a dull-black
silk bag with a draw-string top. The bag is easily gotten rid of by drop-
L.oads may be picked up from different parts of
the stage by duplicating the movement.
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Duyplicator

First Prize—$25.00. It is not generally
known that an old photographic film
makes a very splendid hectograph or
duplicator, The film is lettered back-
ward on the rough side with regular
hectograph ink, or better yet a sheet of
paper is first lettered, the film then
moistened slightly to make it tacky, and
the lettered paper placed upon the film,
Several hundred manifold copies can be
made in the same manner as with the
standard hectograph. Mr, Carl Fichtner
of Philadelphia wins the award for this
suggestion. R

Flower Moisture Preserver

Fourth Prize —
$5.00. An old
photo graphic
film can be cut
in a circlar farm
as illustrated,
and a round hole
can then  be
made in the cen-
ter with a cut
communicating

from the center
hole to the outside. The disk thus formed is then
rolled into a cone after being put around the stem
of a potted flower. This celluloid disk retains the
moisture in the pot for a longer period of time
than if the soil is exposed to the air. The winner

of this award is O, Miller, Dalton, Minn.

Glazing Photographs

Seventh Prize —
$5.00. Old films
comeinvery handy
f o r protecting
photographs, news-
paper clippings
and other data
which are to be
preserved. The
photograph is
moistened and the
film moistened on
theside from which
the emulsion was
temoved. The wet surfaces are placed face to face,
a blotter put on top and the whole pressed with a
hot iron.—Carl Fichtner of Philadelphia, Pa.

~ Ewasa
HICKEN

Artistic Films

Tenth Prize—$3.00. Many old films are too poor
to print from but they generally form the basis of
a scene that would look pretty if done in oil colors.
Even the amateur artist can follow the markings on
the film and paint his films in artist’s oil colors and
then mount those films on white cardboards and
frame them. Two excellent examples of this kind
of work were submitted by Miss Louise H. Cowr-
sen of Lewistown, Il

Science and Invention for May, 1926

Prize  Winners in

Loud Speaker

Old films ce-
mented together
make an excell-
ent cone for the
home-made loud
speaker,

CELLULOID
CELLULOID

LOUD SPEAKER

Speaker Cone

Second Prize—$15.00. Many amateurs and radio
enthusiasts building their own loud speakers find it
difficult to secure the paper for the cone. One of
the best methods of making this cone is to secure
some old photographic films of as large a size as
possible and cement these individual films together,
forming one large sheet which can then be cut to
the desired shape. A cone made of a photographic
film is practically impervious to moisure. It can be
painted to make it look artistic, and the cement
marks on a painted cone cannot be seen. If at all
possible a fire-proof film should be used. The sug-
gestion was submitted by Millard V. Barton of
Hollywood, Calif.

-V v v vV v v Vv Y VvV VYV VvV VYV VvVvVyVvYrwe

It Will Pay You

to refer to the pages of this magazine con-
taining the articles on the Matchcraft Con-
test and the Model Department.

Prizes are being awarded every month
and it is just as easy for you to win one
of the handsome monthly awards, as it
was for your neighbor to win his vacation
money.

Do not delay, start at once.
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Fishline Keel

Fifth Prize—$5.00.
If you go out fish-
ing and particular-
ly if you troll for
fish you will have
had trouble with
your line twisting
or tangling while using a spinner, The line keel
here illustrated is made of two or three sheets of
film cemented together and then threaded with gut
as illustrated. It is hooked in the line and the
tackle is secured to the far end of the keel. It is a
sure safeguard against twisting in case swivels re-
fuse to work, and furthermore it is quite invisible
in the water. Prize awarded to George A. Hogan,
Augusta, Maine.

Banjo Pick

Eighth  Prize —
$3.00. A very ex-
cellent banjo pick
may be made by
cutting an old flm
in the shape shown
above and coating
this with a flexible
cement and rolling it into the shape of an open
ended thimble. This pick produces softer tones
than steel ones of the same shape, and is easier to
hold than if made flat. The size of the open end
of the thimble should of course be made to it the
finger. This was the suggestion of Rolf D. Wil.
liams of Colfax, Calif,, and the judges considered
the idea worthy of the eighth award.

Some Good Suggestions for the

Watch Case

Third Prize—$10.00.
Everyone knows
how difficult it is to
keep a chamois cov-
er on a new watch,
and everyone knows
that  even these
methods of pro-
tecting a gold watch
from scratching are
unsatisfactory. I¢f
the reader will take
the time and trouble
to build a case for
his watch of old
films, and make it
as illustrated in the
diagram here given,
he can put that case
around the watch
and leave it there
for a year or more.
The watch and
glass are both pro-

tected and the time |
can always be read.
— Frank Schmulo-
York

New
City.

witz,

PLAT

HEIXED AIR
CONDENSER

Sixth Prize—$5.00. In the special type of con-
denser here shown the variations in capacity are
effected by changing not only the dielectric con-
stant but the dielectric itself. The fixed unit has
air dielectric giving a definite minimum capacity.
Celluloid sheets in the form of plates are gradually
introduced between the two sets of condenser
plates, replacing the air dielectric and raising the
constant of the condenser which attains a new
maximum not obtainable with the air dielectric.—
Jack Bront, New York City.

Kitchen Reminder

Ninth Prize —
$3.00. In the
kitchen remind-
er here illustrat-
ed three nega-
tives have been

RESERVE

cemented to-
gether, Printed
tabs are then g
pasted in place W

on the reminder
and another lay-
er of celluloid is
added to permit
the reminder to
be washed and
to prevent soil-
ing of the print-

d
[—————ly=

ed notations.
The edges are
.then curled
around an eighth ~
inch stick of POINTER )
wood using MAKE
steam to effect LOOP
the process. —  SLIGHTLY r
L. J. Baker, ALLER —

SMALLE

Helena, Mont. THAN ROLL OF CHART

[The pointers for the kitchen reminder are next
made and they should be painted on the under
surface with some contrastingly colored paint such
as red or black. They are also formed to fit the
round edges of the reminder. A reserve pointer
should be made for each of the items listed on
this handy kitchen device and these may be kept
in a small box. —EDITOR.}

— AmericanRadioHistorv ConT
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Old Film Contest

Use of Old Photographic Films

Face Mask

Eleventh Prize —
$3.00.

In working around
the face it is fre-

quently  unavoid-
able to breathe in-
to the faces of

your patients or to
N get the breath of
i the patient. This
"W unpleasantness can
easily be overcome
by the use of an
old film cleansed
and secured to
rubber or other
drawing. The tape

illustrated in the
may be fastened to the celluloid mask by paper

tape as

clips. This makes a very satisfactory shield superior
in appearance to the white masks which surgeons
wear, —Charles E., Washburn, Portland, Maine.

Windshield Anti-Glare

Thirteenth Prize
—$3.00.

The anti-glare is
a wonderful help
to the driver of
an automobile,
and may be made
by securing =
sheet of fogged
film and fitting
two rubber suc«
tion cups to it as
shown. If a fog-
ged film cannot
be obtained, a piece of film may be washed and then
stained green. The anti-glare is generally cut as the
diagram shows. The home-made one is as good as
some of the more expensive ones. The winner of
this award is a gentleman from Clinton, Mass., who
failed to put his name on his manuscript.

SUCTION CuUPS

GREEN
STAINED

Divider

Fourteenth Prize—$2.00.

- | The winner of the
7| fourteenth  award
hails from Gifu-
ken, Japan. His
suggestion w a s
to rule separate
sheets of celluloid
Jasindicated on the
diagram int o
thirds, fifths, sevenths, ninths, etc. Then if it is
desired to divide any line into proportional lengths
one need merely slide the celluloid plate upon that
lm? until the ends of the line cross the divergent
scribe marks on the celluloid plate.—Sachio Hasu-
numa, Reporter No. 20656.

Pin Cyshion

Fifteenth Prize—$2.00.

Artistic pin cushions for your friends can be made
by placing a photograph or a small silk flag be-
tween two old films and then sewing the cushion
around the celluloid protected object. Not only does
the celluloid serve as a protection for the photograph
but it also acts as S G

a tray when the

user does not de- Z 5‘_
sire to push

pins into th e;
cushion. Such pin W

cushions m a k e
very splendid gifts,
particularly if they contain a photo of yourself
as such a gift cannot be duplicated.—Miss Edith
Bornamann, Bethany, Nebr.

Titling Negatives

Twelfth Prize—$3.00.

Moonlighlon Lhe Lake, Port Dover
Gordon Photo i

Printing backward on a piece of old film and then
printing the paper through the negative and the
lettered film, the lettering can be made to appear
on the photograph in a very artistic manner. It
is shown in white, for accentuation, on our illus-
tration above.—W. A. Gordon, Port Dover, Ont.

$300.00
Prize Contest

NEW and {fascinating prize con-
test will be started in the June
tssue of SCIENCE AND INVENTION,
This contest promises to become as
important as our Matcheraft Contest,
which has taken the country by storm.
It is a contest that young and old
may participate in-— something that
every one can do. There will be many
prizes, and our readers will show the
usual anmount of ingenuity in compet-
ing in this prize contest.
Moreover, and most important, this
is a contest of utility.
For details, see June issue.
—EDITOR.
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Soap Tray

Sixteenth Prize
—$2.00.
A soap tray which
will keep the soap
dry and thus pre-
vent it from dis-
solving  unneces-
sarily is illustrated
herewith, The old
film is formed into
the shape of a
boat and is then
fitted with a grid
as the drawing in-
dicates. Each joint
in  the grid is
cemented with cel-
luloid cement and
where the grids
touch the sides of
the vessel a drop of cement is also applied. This
transparent little device has a very attractive ap-
pearance. It is obvious that with several of these
soap trays in your home, soap will not waste away
to the same extent that it does with the ordinary
hollow enamelware trays. These latter always
contain a small amount of water which not only
dissolves the soap but softens it considerably and
causes the soap to give out quicker. Due to the
grid construction in this soap tray the water drips
from the soap into the bottom of the tray, leaving
the cake perfectly dry. The vessel may be easily
washed by holding it under a stream of running
water for but a few minutes.—Otto von Bothmer,
‘ Berlin, Germany.

Flower Catalog

Nineteenth Prize—$2.00.
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One of the finest indexes of Howers, small butter-
flies, bugs and other specimens, may be made by
placing the pressed flowers between two old films
and then binding the edges after the legend has
been inserted. Such indexes are unbreakable and
give a view of both sides of the confined object.
A front and back view of one of the index cards
is illustrated above.—Mrs. H. S, Searle, Napa,
Calif.

Bottle Cover

Seventeenth Prize—$2.00.

A simple, cheap,
yet effective sani-
tary cover for
syrup, milk and
other bottles, can
be made from old
films which should
be rolled into a
tube and fitted
with a top prefer-
ably cemented in
place. The tops
should be made
in different sizes
t o accommodate
various sized bot-
ties. Instead of
rolling the covers
as shown, a cone~
can be formed of
the old film, which
cone can be used
for the same pur-
pose.—C. Ailion,
Kobe, Japan.

Bon-Bon Dish

Eighteenth Prize—$2.00.

If a circular piece of old film is cut along the solid
lines, and folded along the dotted lines, and if
ribbon is then tied through the holes, as illustrated
in the diagram, a
very serviceable
flat bon-bon dish
can be made. This
dish is made more
decorative by mot-
tling it. The en-
tire sheet of cel-
luloid should be
painted and then
dabbed with a
tuft of  cotton.
This should be
done before the $
celluloid sheet is

folded and tied.
Ribbon bows en-
hance the decora- ==
tive effect of the bon-bon dish.—Miss Leona Huls.

Missoula, Mont.

7
DAINT AND
MOTTLE WiTH
TUFTOF
COTTON
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Rules for Model Contest

1. A handsome trophy 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 construction; B—workmanship; C—oper-
ating efficiency of the model as related to the
efficiency of the device which the model sim-
ulates, and D—the care exercised in design
and in submitting to us sketches and other
details covering the model

2. Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being handled.

3. Models may be made of any available
material, preferably something that is cheap
and easily obtainable. Models made of
matches should not be submitted to this de-
partment but should go to our Matchcraft
Contest Editor.

4. Models must be submitted in all cases.
Good photographs are also highly desirable
and where the maker does not desire the
model to be taken apart, legible drawings
with all dimensions covering parts that are
not accessible must be submitted.

5. Models should be securely crated and
protected against damage in shipment and
sent to us by parcel post, express or freight,
prepaid. Models will be returned when re-
quested.

6. Models for entry in any particular con-
test must reach this office on or before the
25th of the third month preceding date of
publication. For instance, models for the
July contest must reach us on or before the
25th of April.

7. Address all entries to Editor Model De-
partment, c¢/o Science and Invention Mag-
azine, 53 Park Place, New York City.

i
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Cup
Winner
for
May

ROBERT J. BOHATY

SN R T &P B
WHO NEXT °?

?
220202 L7 PR

RS AR ]

EVERY month this magazine will
award a trophy cup for the best
model submitted to the Model Depart-
ment during the month. The photo-
graph of the ship which wan the prize
in this issue and the cup were both
taken at the same time om the same
plate and the comparative size of the
cup can thus be readily made. We have
offered a prize of lasting value to those
who submit their models. Let us now
hear from our model making readers.

AmericanRadioHistorv Com

The photo above shows the prize winning entry in this
month’s contest. It is a model of a 880 ton bark made by
Robert J. Bohaty (photo below) of Long Island City, N. Y.
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Slow Extinguishing Lamp Key
By JacoB ScuMIDT

The apparatus described here is intended
to give, by the simple pull of a string, a light
of a short duration, say one minute, at the
end of which it extinguishes itself. The
switch was designed and constructed by the
writer for the use in a hall where light is
wanted only for the short time necessary to
ascend the stairs.

The parts necessary to construct the swifch
are as follows: An alarm clock (an old one
will do), a metal bar an inch wide and ten
inches long, two brass strips ten inches long,

FIG. 2 &
The alarm clock again is called into requisi-
tion to give a slow extinguishing lamp key
so that when the switch is turned off the
lamp will burn for a short time.

a board 15 inches wide and 18 inches long
and a few metal clamps. All dimensions are
approximate—they may vary.

The escape wheel is removed from the
clock so that the spring will slowly unwind,
thus turning the winding handle or key, and
it is upon this principle that the “slow extin-
guishing key” is based. On figure 1 it will
be scen how things are arranged. A hole,
slightly smaller than the alarm clock is made
in the board. The <lock is put in, face
down, and fastened with clamps, B. One
side of the metal bar, C, is bent so as to be
easily fastened to the winding key. To the
other side a brass plate, G, is riveted, pref-
erably insulated from the bar by a leather
strip, sn as to make contact with the brass
strips H. K is a piece of leather or other
insulating material. E is a stop. D is a
string by means of which the bar C is pulled
downward. I represents the contacts. L
represents the wires. The operation is as

follows: Since the escape wheel is removed
«—T0 LAMP LINE
EXTINGUISHING ¢
LAMP SWITCH FI1G 3

The connection for the slow extinguishing
lamp switch which is supposed to be con-
tained within the box as shown.

from the clock, the winding key will keep
the bar C in the limit of upward motion,
that is, the brass-piece, G, will be at K.
When the string is pulled and the bar, C,
goes down the brass pieces, H will be con-
nected by (5, and thus light the lamp. When
the string is released the bar, C, will move
slowly upward by the action of the unwinding
spring, and until it reaches K, the lamp will
burn, but the moment it reaches K, the circuit
will again be broken and the lamp will be
extinguistred.

The whole board may be put into a cabinet
as on fig. 3. TFig. 2 shows the top view.

Single Arc Lamp
By I'rep IEHEL

The last word in simplicity in the con-
struction of an arc lamp is illustrated lhere.
A tin can is used as a reflector and also to
carry the carbons. Two holes are punched in
the opposite sides and carbon electrodes
which may be taken out of flashlight bat-
teries pass through the holes. Insulating tape
is wound around the carbon.where they pass
through the tin. This at once insulates them
from the metal and insures a tight fit. The
points may be filed or ground down on an
emery wheel to make them start well.

4 — N
FILED POINTS

BATTERY CARBON

J

'I.‘hc last word in simplicity for the construc-
tion of a reflexing arc lamp. A common tin
can is the basis of the arrangement.

Ford Coil Photographic Flash
Lamp
By S. J. Cixkus

The photograph which we reproduced
shows a flash lamp for the usc of the photo-
grapher for indoor work. The essential
parts are a Ford coil, tin sauce-pan lid or
plate or similar piece to hold the flash light

FORD
SPARK COIL

The spark from a Ford coil is used to ignite

a photographic flashlight powder so that

touching the switch will give the photo-
graphic exposure.
powder and a piece of stiff heavy wire. The

lid must be connected to one of the second-
ary contact terminals of the coil, and the
wire is soldered to the other. The primary
of the coil is connected to a battery, a cou-
ple of dry cells are quite sufficient, and there
is a switch in the line. On closing the switch,
a spark passes between the end of the stiff
wire and the lid, and ignites the flash light
powder instantly.

This " arrangement disposes of all danger
and the cells will last indefinitely.

Wall Switch Shield

By Brrcrave Gostin
The arrangement shown will do good serv-
ice in protecting the wall-paper around a
push button switch from getting dirty.
Cut a piece of celluloid 6 x 8 inches from
an old car curtain and cut two holes near the

~  AmericanRadioHistorv.Com
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center to correspond with the buttons of the
switch, the plate may be used as a template,
and put it on the switch under the plate.
When one reaches for the switch at night
the celluloid protector will keep the hand
from discoloring and rubbing the paper.

|

CELLULOID

°‘a;m“( I ‘“

SWITCH

! e

We have all noticed how the wall paper gets

stained around a wall switch. Here the sug-

gestion is carried out of putting a piece of

transparent celluloid behind the plate so as
to protect the paper perfectly.

Improved Daniel Cell
By Davip TERRIERE

The following is a description of a Daniel
cell that when not in use does not deposit
copper on the zinc as in the usual arrange-
ment,

The container is a discarded hard rubber
storage or starting battery-jar; these may
usually be picked up at an automobile or
battery service station for a few cents. The
copper electrode is a flat sheet bent approxi-
mately U-shaped so as to fit down two oppo-
site sides of the cell and across the hottom.

The zinc electrode is of sheet metal, in-
side of parchment wall constructed as follows:

A block of wood 1 inch wide, 4 inches long
and as high as the battery jar. A piece of
parchment, or thick brown paper if the cell
is to be used only a few days, is cut to
fit around the block with the edges over-
lapping ahout 74 inch; these are sewed to-
gether with thread and the holes are covered
up or sealed with melted parafin wax. The
cell is set on a flat surface and plaster of

ZINC —

COPPER + COPPER
ELECTRODE o A SULPHATE
SOLUTION
SODIUM
HYDROXIDE
SOLUTION
POROUS
CELL
HARD
RUBBER PLASTER
BATTERY OF
JAR PARIS

A very curious combination which the author

entitles a Daniel cell. The zinc is in a

sodium hydroxide solution instead of the
usual copper sulphate solution.

Paris poured in to the depth of 1 inch to
form the bhottom; when the plaster is dry
and hard-set the cell is put between the
legs of the copper plate, resting on the
horizontal portion.

The solutions in the copper compartment
is a saturated solution of copper sulphate:
the solution in the porous cell is a solution of
300 parts of sodium hydroxide in 1000 parts
of water. By the use of sodium hydroxide
instead of sulphuric acid, the diffusion of
copper sulphate is prevented, and the E.M.F.
is raised from 1.07 to 1.5 besides the con-
sumption of zinc on open circuit is prevented.
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It is often desirable
to have a thermomneter
" available which will in-
dicate the temperature
of the outside air and .

yet the average person,
particularly during cold
weather, does not desire
to step outdoors in
order to read such a
thermometer. E ven
when placed near a win-
dow, all of the objec-
tions are not overcome
because of the fact that,
during the dark hours,
the thermometer cannot
be read without the ne-
cessity of some artificial
light which, when placed

on the opposite side of |- =
a pane of glass from a | o1 0" UFEdatas o

thermometer o f ten
‘causes a reflection that
makes the reading of
the thermometer impos-
sible. A remedy for all
these situations is illus-
trated at the immediate
right.

T

HOLDING THERMOMETER RUBBER RING~"
W?{(ODD STRlP g
LDING-~
FIG. 4 SOCKETS FOR LAMPS WOOD STRIP LAMPS

Muminated Thermometer

GLASS TTUBE HOUSING LAMPS

INSIDE PAINTED WHITE |
‘WHERE SHOWN SHADED. %

SMALL LAMP . N\
SOCKET . ¥

WOOD STRIP-~.___ 4

:WlNDOW CASING
I

--GLASS PANE

y
//////// /A

.-} THERMOMETER

- SMALL BOLT --a_

THIN BRASS SPRING

First, a thermometer
suitable for exposure to
the weather is obtained.
This shogld be of a well
made and accurate type.
Ry WOO00 SCREW It is mounted on ytlixe
side of a window casing

- by means of brass strips
CLEAR GLASS and then, a small elec-
z tric light bulb is conve-

| niently located to illumi-

74 [ 22 .
‘ Loy 7

i — PIECE ="
. BRASS STRIPS

\'4
| 0 %% \ | FRONT
JPAINTED  GLASS _
' WHITE ~ TUBE-

L—LENGTH TO SUIT THERMOMETER---=

DIAMOND
GLASS CUTTER

PLATES

Where a quantity of glass tubes are to be cut to a predetermined length, the glass cutter

illustrated above will prove invaluable.
the left and the unit is in use in the illustration at the right above.
determines the length of the tubes.

The construction is shown in the diagram at
The cylindrical stop
In use, first scratch the glass in the top hole and

then place in bottom hole and break off.—Author please send address,

AmericanRadioHistencCom
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P .-\ THERMOMETER mate the instrument. In

, / P ~IN SECTION the particular case

W\NDOW,’, FIG. 2 {|\ LIG’;{T,;‘ THERMOMETER shown, a glass scale

FRAME ~ NN Y TUBE thermometer was em-

Y N 2” {)loyed 1\vhereupon the

; amp housing w as
/ \F THERMOMETER SCALE |S OF GLASS, MOUNT in back of i

/ g placed in back of it. If

LAMPS BEHIND \T, IF WOOD,MOUNT LAMP IN FRONT. al wood or metal scale

00DSC . thermometer is used,

. W REW,  THERMOMETER place the lamp in front

- WOODEN END ap %‘DE VIEW a5 shown in dotted lines.

4 In either event, details
for the construction of
the lamp housing are
shown in the wvarious
diagrams at the left.
Thev can be varied to
suit  the material at
hand.—C. A. Oldroxd,
Rep. No. 4433.

‘| Fi6.3

Barometer

\

\

i
«

|
all \/——8oARD

V]

ISl 777 7
A --FAR

i
;V; CHANGEABLE

Here a weight is suspended on the end of
a long string and it will change in length
according to humidity. With a cat-gut string,
the graduations will be in the order shown
above but with an ordinary piece of cotton
or hemp string, the order will be reversed.
The location of the marks is to be deter-
mined after the device has been in use dur-
ing different kinds of weather, the marks
being made one on a fair day, one on a
cloudy, damp day and one on a rainy (lay.
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Nail-less Chair Showing Earth’s Rotation

>
] [ A
18
) ’ & @ = PP
3 I~
: [; [T p
SIDE VIEW FRONT VIEW
[WOODEN ARM  HOLDING RKNITTING NEEDLE
—_— = = ] /
/
l— ELECTRIC LAMP
METAL WASHER IN CASING %
(SEE DETAIL)
MIRROR FIXED 2 T
TO CORK N
e \  HoLE %' Diam]
CORK FASTENED / BEAM OF LIGHT
THE SEAT TO FLOAT . F v
WATER LEVEL WHITE PAPER SCALE ONJ/
] 4'3?, g— - <3 WALL
e e e e e
— — " WOODEN" FLOAT ABOUT12" LONG — | —
AND 2" WIDE
. KNITTING
74' HOLE NEEgLE A variation of the famous Fou-
N METAL cault pendulum experiment for
demonstrating the rotation of the
S earth can be easily performed by
anyone. A cork is cemented to a
float and a hole drilled in the
1 upper end of the cork. A metal
NS b 0o washer is cemented over this hole
i g CORK and a knitting needle supported
CEMENTED : N
TO FLOAT on a wooden arm which is in
The armchair shown in the illustrations above was originally designed in / :::g: sz:)sftean%i tkoet tihein:::::d l::
Vienna during the war and its unique construction was due to the extreme L n the wa‘s:her hso]e
shortage of metals and glue at that time. It proved to be so practical and # ’
most important of all, so comfortable, that it has been adopted in many places
as a standard office chair. Another point in its favor is that it can be DETAIL
taken apart or put together in a few moments and can be packed into a =
very small space. The figures shown are self-explanatory. The legs are i .
pieces of 2” x 4” lumber 30” long. The depth of the seat is 16” and the A mirror is cemented to the cork and a beam of light directed upon it so
width 22”. The cross braces are 2” x 2”. The arm rest is recessed so as to that the reflected beam falls on a scale. Soon the beam of light will be
fit over tenons on the upper ends of the legs and is held in position by found to move across the scale slowly because the earth and with it the
its weight. The seat rests on the two center cross pieces and is notched basin has rotated, but the water in the center of the basin and consequently
to fit around the legs.—Dr. Sidi Fischer. the cork has kept its original position.—C. A. Oldroyd, Rep. No. 4433.
Life Saving D strati
Mechanical Figure Shows Folly of Flinging the Arms Above
Water When In Distress
; ow CORK:,
TOP CUT AWAY_ 3
- ‘ : _--NAIL OR SCREW
TEST TUBE\ _--—"WATER LEVEL‘\‘
A FEW TURNS OF
~ COPPER WIRE
~.HEAD
L] CYLINDRICAL PIECE ~---MODEL
OF WOOD (ONE ON
EACH SIDE)
™) HEAD ABOVE WATER WITH ARMS SUBMERGED ARMS ABOVE WATER, HEAD SUBMERGED
FlG.1 FIG. 2
An exPeriment to show how a drowning person can keep his head above is divided between