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And it’s yours

The Greatest Typewriter Bargain

DOWN

Ever Offered

Right now we are making you the greatest typewriter
offer you ever dreamed of—an eye opener. This wonder-

ful standard Shipman-Ward Rebuilt Underwood only
$3.00down. Tendays' free trial and the easiest monthly
payments, shipped direct to you from our big factory.

Ten Days’ Free Trial
Yes, only $3.00 down puts this genuine

late model Shipman-Ward  Rebuilt
Underwood in your home. You can
try it, test it, and then decide. See for

yourself how new it is, how it writes.
You must be satisfled. Your $3.00 un-
conditionally returned if at the end of
ten days you are not satisfied. The en
tire transaction will not cost you one cent.

Easy Monthly Payments

Little more than rental. Balance of
payments so small you will hardly notice
them, while you enjoy the use of this
wonderful machine. You don’t have to
scrimp and save to pay cash. All at a
big saving to you.

Five Year Written Guarantee

With every typewriter we give a writ-
ten guarantee. These machines are
rebuilt like new by the famous SHIP-
MAN - WARD PROCESS. Equipped

with late improvements. You can't tell
them from a new machine. The world’s
standard typewriter, the same models as
sold by the Underwood Typewriter Com-
pany today, at a big saving to you. Act
Now! Get this splendid offer and save
money.

Free Book of Facts

Write for this free book of facts explain-
ing Shipman-Ward's wonderful system
of rebuilding typewriters. We show you
exactly how it's done. How you are able
to buy them. Complete and valuable
information about the typewriter indus-
try, both instructive and educational.

ACT NOW!
Free with Every Typewriter

A complete course in touch typewriting.
You don't have to know how to operate
a typewriter. You can learn to operate
this machine in -one day. We also give
free a waterproof cover and all tools that
come with a typewriter.

Mail this coupon today.

SHIPMAN-WARD MFG. CO.

2168 Shipman Bldg., Chicago, Ill.

Montrose and Ravenswood Ave.
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From Factory to You

These machines are shipped direct from our factory—

the largest typewriter rebuilding plant in the world

They are rebuilt by the famous SHIPMAN-WARD
PR(gCESS. Developed through 30 years in the type-
writer business. Through our money saving methods
of rebuilding and elimination of a large expensive
sales force we are able to make this wonderful money
saving offer to you. ACT TODAY, take advantage
of it and you will save money.

All Shipments made direct to vou from our modern factory
—the largest typewriter rebuilding plant in the world.

FREE BOOK COUPON

Shipman-Ward Mfg. Co.
2168 Shipman Bldg.

Montrose and Ravenswood Aves., Chicago

Send by return mail your wonderful offer of
Shipman-Ward Standard Rebuilt Underwood, also
your Free book of facts. (This is not an order and
does not obligate me in any way.)

Name....... ©00000506000000 Som000000 0. 8
Stréet or R. F. D. No........ C 600003 00D 7 e B
PostOffice. ....oooviiivainien.. State...........,
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Let Me Show You How to Make
It Bring You *9000 aYear

You men who are slaving away in small-pay jobs, hoping
and striving for better things, I wish you could be with me
here for just a few moments. I would show you how thou-
sands of men just like yourself have quickly stepped into
high-salaried positions and brilliant success in the fascinat-
In each and every case their first
step toward this cherished goal was to write to me for the

ing field of .electricity.

Be an Electrical Expert—Learn at Home

Get into this great field of Electricity! Know this magic
force, the ways and means it is harnessed for use-in indus-
try, and a thousand jobs will be opened to you at salaries
far beyond your fondest dreams. Read Pence’s story at the
right! Let it be your guide post to success! Hundreds of
other Cooke-Trained men have done as well, and many
better! And how? Simply by taking this specialized train-
ing that quickly fits any man, no matter what his age or
previous education, to take his place with the big-pay men
of the country. You needn’t give up your present job or
go away to school, by this amazing method you may learn
right at home in your spare time.

$3,500 to $10,000 a Year

Twenty years of actual experience all over the world in
the electrical field gave me a grasp of just what a man
must learn to fill an important position. My experience
taught me that a man must know first the principles in-
volved and then the best methods to apply and regulate
those principles. Why make a man wade through a lot of
useless study, wasting months of precious time? And so,
at enormous expense and years of effort, I evolved a sys-
tem of training that is stripped of every useless step. I
will make the student a practical worker! I will place in
his head and hands the means to make big money as a
skilled Electrical Expert! I will fit him in a short time to
eir_'lx;'a princely salary of $3,500 to $10,000 a year for his
skill!

Thousands of Happy Men Say “There
Is No Other Training Like This*’

“You have given me a most wonderful training, a train-
ing no other school can, I feel sute, approach, much less
duplicate,” says F. E. Radcliffe, one of my boys who is
making good in Ohio. I wish you could see the thousands
of letters I get like this! John Burke of Baltimore made
$750 in spare time before he finished his training! Think
what this means to you! No frittering away time serving
a costly apprenticeshipl Every step in this fascinating
training adds earning power. You quickly become a prac-
tical man, ready to fill a big-pay job.

Many of my boys set up in the Electrical Contracting
business, wiring houses, repairing motors, generators, elec-
trical appliances, installing farm lighting systems, ete.
Others set up shops and spaces in garages for repairing
electrical systems on automobiles, trucks, motorcycles, etc.
They are fitted at once to start in business for themselves,
with practically no investment. And with the big plants,
even the ordinary electrician makes good money. But the
Trained Expert is the man who is Boss—he is the big-pay
man. With this training behind you, you can claim such
an enviable place for yourself.

to $10,000 a year!

You Cannot Lose—I Guarantee Your
Complete Satisfaction

You don’t have to take my word for one thing. So sure
am I that after taking this training you can step right into
a high-salaried position, and you will thrill with the newly
found power that is yours, that I guarantee under bond to
return every cent of tuition you pay me, if you are not ab-
solutely satisfied that it is the best investment you ever
made. Electricity needs you—it offers you boundless op-
portunity for a brilliant career. I have tried to remove
every stumbling block toward accomplishing your ambi-
tion. I will help you win; if you will let me.

Free—If You Act Now—Free Big
Electrical Outfit

I know that it is only by practice with actual instru-
ments and materialg that a man can become a practical
electrical expert. For that reason I give you without
charge or stipulation a Complete Outfit of Electrical Tools,
Materials, and Measuring Instruments. I also furnish
you with supplies, cxamination paper, and many other
things that other schools don’t furnish. You actually start
early in the course to work at your profession. rapidly
becoming proficient, ready to do any electrical job.

Extra— A Course in Radio Given Free
for Short Time

The up-to-date Electrical Expert must know radio or
wireless work, how to make and repair the various equip-
ment. This is a mighty profitable field today, and many
men are making big money in it. Because I want to make
this my banner year, I am now giving this $45.00 Course
in Radio absolutely Free to my students. Don’t miss this
remarkable offer which might be withdrawn at any time.

Make up your mind now to get into this
great profession quick. Every day lost keeps
you away that mueh longer from prosperity
and happiness! Mail the coupon todar for
my big free book, “"How to Become an
Electrical Expert.'’ and other free proo!
that T can put you into the class with
Pence and thousands of other Cooke-Trained
men who are making princely Incomes. I

L.L. COOKE !

Chief Engineer

Chicago. $il.

Chicago Engineering Works
Dept.28, 2150 Lawrence Ave., Chicago, . | R Voo 3 s

Address ..........

....... Sesin State

same free proof I want to send to you. They followed my
advice and today are leading happy, prosperous lives—many
drive their own cars, own their own homes and have plenty
of money to spend for the other good things in life! They
are Electrical Experts—“Cooke Trained”—earning $3,500

[ 1
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$9,000 A YEAR

The pleture above shows Mr. W.
E. Pence of Albany, Oregon, in
hs working togs. Pence i3 a
‘Cooke-Tralned” man. and his
letter below shows what he thinks
of my course,

Dear Mr. Cooke:

Thought you would be Interested
in a2 hand-bill 1 have just gotten
out regarding my new shop. Busi
ness {8 going strong, paying me
something over $750 a month above
my expenses,

And I must thank you again for
my success, because it was your
wonderful Course and method of
instruction that put me swhere I
am,

Your true friend,
W. E. Pence.

MAIL THIS COUPON

L. L. Cooke. Chief Engineer. Chicago Engineering Works '
Dept. 28. 2150 Lawrence Ave..

Send me at once ‘How to Become an Electrical Ex- I
pert’’ with other vroof that T can hecome a big-pay
Electrical Expert through vour training. TRegister me
for your Special Free Offers
without any obligation ¢y my part.

You send this FREE

The Cooke Trained Man is the “Big Pay Man L
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Complete Parts for

Two-Stage Amplifier

May Be Used In Connection

With Any Receiving Set

1 7x9 or a?y standard Bake-

lite Panel.

1 Thordarson or Columbia

High-ratio Transformer.

1 Thordarson or Columbia

Low-ratio Transformer.
Bakelite Rheostata,
Bakelite Sockets.
>Clrcu1§ .¥ acﬁs

~circuit Jac

Baseboard. $1090
Binding Posts.

Diagram and ];nstructxons
for wiring,

nsure pro
SHIPPING CHARGES

are all driiled.

COMPLETE PARTS
FOR 3 AND 6-TUBE

Send For
Sensational Radio
Bargain Book-FRIF

Order Dnrect From This Page! Save

with others. Only highest

mpt shipment.

NEUTRODYNE RECE

About One-hail§?! Compare our prices

known GUARANTEED parts. OUR GUARANTEE
PROTECTS YOU. Money cheerfully refunded if you
are not satisfied. Be sure to write your order and state prices plainly.
Send post office or express money order or bnnk drnft for total amount
ALL PRICES ON T!
RIGHT TO YOUR DOOR. Refer lo any bank or com-
mercial agency regarding our reliability. If your favorite circuit is shown here, order
direct from this ad. No skill required to build your own radio with Randolph parts, Panels
Instructions are simple and complete. Everything comes ready to assemble.
tder direct! All shipping charges prepaid.

grade nationally

PAGE INCLUDE

IVING SET

Genuine Hazeltine Licensed Fada, Freed-Riseman, or other Genulne Licensed Parts

1 7x28x % Drilled Panel.
2 All American or Columbia Audio Transformers.

o

3 4” Bake
3 Filament
1 Vernier

ite Dials.

1 strip Bakelite, 6x1x 4.

Control Jacks.
Rhe stat—30 ohm.
1 Plain Rheostat—6-ohm.

PARTS FOR 5-TUBE SET:

inding Posts,
1 Grid Leak and Condenser
2 Bakelite Sockets.
'y Condenser.

Complete blue-vrints and working diagrams and instructions.

SUPER
Heterodyne :

H Containing 3 Inter- o

o mediate Frequeney §
. Transformers, Fiiter
© Transformer, Oscil-
P4 © lator Coil and 2—
& 1 M. F. Condensers. o

1975

- WlthAudm!ro— o
P4 quegcy '!‘rans .
®

L3 [

ComMPL R roe e COCKADAY RECEWING SET ¢ 0ur Guarantee :

3 IR Grade Cond. 3 BTRuk il Dlats : :

-plate on 4 elite :

I gaxse’ ite ﬁﬁeosﬁgesg ohim. 1 ,ng’%eﬁl’k and Micn Cond. 3 Ever%v gmc}lf exactly o rep- 8

akelite eostat, -0 Switc 01nts, B8LODS, e resented. Very article 18 e

3 Bakelite Sockets l Bakelite Bmdmg Post Strip. e & °

1 high ratio Columbis or All-8 Binding Pos o tested before shipping. Com- e

1 éimelncém Tr{u&st‘ormer 17 K21x&” Dnlled Bakehbe : plete satisfaction guaranteed :
mgie Circur acl R

lonsatin Coltmbeor All- 3 Hoses. e or money will be cheerfully &

American Transformer. 1 Bageboard. $ 95 ® funded °

Complete blue-prints and wiring diagrams e relunded. °

V-Tube Sets cw oo parore. » cesss.510.45 0000000000000000080000000000000
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Complete parts for
2-TUBE

HARKNESS SET

x 14 x %" Drlled
Bakelite Panel.
Harkness Flexo-
formers with Con.
densers.

ials.
Balkelite Sockets.
Connecticut Battery
Switch.
American Bell
Transformers.

ack.
R-W Detector.
Bakelite Rheostat.
Binding Posts.
Baseboard and Bus
Bar Wire.

51795

OOMPLETE PARTS
FOR 8-TUBE

0\3@»&!\3!\1
=

5 F, 1xed Condenser

o Condensers.

o Condenser.

akeli
1

HHH»&MMNHHH
]

o

te Terminal Strip for Bind
{ulticolucord Cable for connecting batteries.

SUPER-HETERODYNE

3-plate Lo Toss Vernier Bremer Tully or Duplex Condenser,
3-plate Lo-loss Vernier Bremer-! Tulky or uplex Condenser,
OC ohm I‘rost Potentlometer. Teg

Binding

3 “¢" B

Busbar Wire,
ing Posts,

Instructions, blue-prints and complete layout.

1 Filter Tmnsformet
1 Of-xclllator Coupler.

1 Battery watch

3-Gang Bakelite Socket.
5 feet Hook- u?

1 Wave Control

2R F.

1 Bageboard. BG-TUBE SET

2 Neutrodons.

1 Dubilier By-Pass Condenser. 3 Bezels.

Wire.
Neutroformer.
", Neutroformers,

33315

PARTS FOR
ONE -TUBE

1 7x18 Bakelite Panel.

1 Vernier Bakelite Rheo.

1 Bakelite Socket.

1 23-plate Lo-loss

1 Hpleot ey
ate 1,0-loss

Var Cond. . *

2 Bakelite Dials,

Blue—prmt and Complete Instructxons

3-Tube

1 8x36x %~ Dr'ld. Bak. Pan
8 Bakehte Sockets.

Posts.

A 1 Tube Refl
A"‘Zf 4..T.“.b.e. .gzi’é : RANDOLPH RADIO CORPORATION
cme ube Reflex - . . -
Set ........53.85 3 159 N. Union Ave. Dept. 72 Chicago, lllinois
.......6.00.0....0G..:]I]|[[mIIIII]II]]I]H][[lllllmllllllllllllll‘"“]]llllIII||||l[[HIIIlI]]llllI[IIIII]IIHllllIill"“lll!' R N ST AT s AT R AT e

REINARTZ RECEIVING SET

3 Switch Levers.
25 feet Busbar Wire.

5%

3 All-American or Columbia Long-wave Transformers.
2 All-American or Columbia Audio Transformers.

643

OUR CATALOG IS FILLED WITH o
Bargains Like These $

CONDENSERS
23-plate plain Cond’n’r.$1.29
23-plate Vernier Cond'r 2.59

RHEOSTATS and
POTENTIOMETERS
B‘xkeht: Rheos’t, 36 -ohm .38

kel 0-ohm .69
Bakelite) Vernier Rheos’t 1.16
Bakelite Potentiometer,

200ohm.........

TRANSFORMERS
Rando]ph Specml 6 to
2.16; .. 1.89
6 to hl
a4 5% 2.24
TUBE SOCKETS & DIALS
4” Hygrade Dial
Bakelite Socket .
Weston Plug .
\IARIO'VIETERS
Moulded Variometer.
Bakelite moulded
HEADFONES
Randolph Spemal 2200

Smclmr Sgecml

LOUD SPEAKERS
American Bell . ... ...
With adjustable loud

speaker unit. 6.95

COUPLERS and COILS

0...0.0..O0.......9.........OCO.....O....O.......0.0.....‘

180° Vanocouplers. .98
Reinartz Coils. . ..., .. .26
Electric Soldermg Iron. 1.29
ckaday Coil.. ... ... .65
Three-Circuit Tuner. .. 2.

Ambassador Coils, ,

00000000000 0200000000000000000060020:9000000002000000

1 Genuine Rheinartz Cojl.
doz. Switch Points and Stops.

1r resélman Grid Leak and
Condenser. 1-TUB
l ]3aseboard YBE SEY
Binding Posts.

$1045

92300000000 00000020

FREE

BIG MONEY-SAVING
RADIO CATALOG

containing a thousand bar-
gains of everything on radio
—parts, supplies, complete
parts for sets, complete
sets, etc., also a mine of
very latest information on
all different circuits, com-
plete list of broadcasting
stations, and other valu-
able, up-to-the-minute
radio data, Send your name
and address on a card or
letter. We will send cata-
log free.

Free Service
Department

Our radio engineers will
help you solve all_your
radio problems, and fur
nish up-to-date informa
tion on set construction
operation and improve-
ment. This service is free
to our customers.

*
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SCIENCE and INVENTION READERS’ BUREAU

Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con: tisers your request for information on
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FREE'

New Book About “What

and How To Invent”

Invention is the easiest way to earn a fortune.

Little

ideas have made millions of dollars for their inventors.
A wonderful book, recently written, explains how fif-
teen famous inventors now teach you in your own
home the secrets of successful invention known and
used by every great inventor; what to invent and how
to invent, what dangers to avoid, the methods that
make it easier to complete inventions, hundreds of
other valuable facts not obtainable elsewhere—and
wky you already possess the native ability to become
an inventor.

This simple problem proves YOU CAN INVENT

HOUSANDS upon thousands of per-

sons have inventive ability and do not

know it, or do not develop it. Inven-
tion is open to everybody. Fram a farmer’s
17-year-old son to the King w»f England—
men and women of every age, class and de-
gree of education have produced valuable
money-making inventions. Your chances are
as good as anybody’s—because ANYBODY
WHO CAN THINK CAN LEARN TO
INVENT!

It is easy to prove that this statement
is true. What were our greatest inventors
before they invented anything? Simon Lake
was a schoolboy. Bell was a teacher. Edi-
son was a telegrapher. Gilette was a travel-
ing salesman. ©Others were office clerks,
mechanics, farmers, peddlers, housewives.
Yet they all became inventors?

Little Ideas Worth Fortunes

One reason why most people think that
they cannot invent is that they think of an

Proof Invention Can Be Taught

Invention is not guesswork or blind luck
—it is not a God-given faculty possessed
by a few favorite mortals. As d matter of
fact inventors themselves say that inven-
tion is based upon exact laws of thought and
action which anyone can learn, Even Edi-
son says: ‘“‘Invention is a science and
should be taught as a profession.”

Prove to your own satisfaction, that you
can learn how to invent. At the top right
hand corner of this page is a simple problem
in invention. See how quickly you can
find its solution. A little thought will give
you the answer in a few minutes.

When you have gotten your answer you
will have found the fundamental idea bhehind
the ordinary electric light switch—an idea
which has earned its inventor thousands of
dollars! This simple test, besides proving
that you can learn to invent, also proves

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

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

‘A" 1s the end of a shaft, The two members “B B"’
are frec to move in either direction indicated by the ar-
rows. If they are pushed back, the springs **C C* will
immediately pull them forward again. Qur problem is
to put some kind of an attachment on the revolving shaft
“'A’" so that the members "'B B’ will be pushed back
both at the same instant every time the shaft "‘A’’ makes
a single vevolution. The device on shaft "A’" must also
allow the two members °B B’’ to come forward once in
every revolution. What would you suggest putting on
the shaft ““A’"?

their rewards because they did 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
royalties—how to get the most money for

your ideas.

The Bureau of Inventive Science offers
you the first course in practical invention

ever devised.

It has written down the easy-

invention as something
like the steam-engine, the
automobile, the aeroplane,
the submarine. Few peo-
ple think of the ice-pick,
can-opener, glove-clasp
paper safety match, metal-
tip shoe string_and wire
paper clip as inventions.
Yet every one of these
little inventions have en-
abled their inventors to
reap large fortunes. to live
in ease, to enjoy the com-
forts and pleasures of life.

Surely you have often
had ideas for inventions
just like these. It may he
a new toy for your chil-
dren. The man who in-
vented the Kiddie-Kar, it
is reported, made over
$5,000,000. It may be a
new kind of soap. T.
Babbitt is worth millions
of dollars today. Even so
simple a thing as a com-
mon wooden wedge to stop
the wabbling of tables and
chairs (which millions of
people must have thought
of has brought the woman,
who DID something with
her idea, a respectable
fortune!

Raymond F. Yates, who with

fourteen other famous in-
ventors, now makes it easy to
learn how to invent in your
spare time at home.

~—How to  develop your

imagination.
—How to develop  your
ideas.

—How to get the facts you
nced for inventians.

—How to keep lepal records

of ideas.

—How to use scientific prin-
ciples of mechanics.

—How to avoid wasting time
on impractical inventions.

—How to apply fer a patent.
—How to organize a company.
—How to protect your rights.
=-How to market a patent.

and hundreds of other vitally
important faets which EVERY

successful inventor knows and
uses.

that you have the ability
to develop ideas for any
invention — because every
invention was produced in
exactly the same way.

Now Fifteen
Famous Inventors
Teach You
How to Invent

Now for the first time
you can profit by Edison’s
advice. . You can actually
learn invention as a pro-
fession—exactly as other
people are learning elec-
tricity, mechanics, law,
medicine.

Fifteen famous inventors
tell you WHAT TO IN-
VE and HOW TO
INVENT. They tell you
the secrets aof inventions
which every successful in-
ventor knows. They ex-
plain how to originate
ideas, how to develop and
perfect them, how to get
patents. But they tell you
even more. Thousands of
inexperienced inventors
have been defrauded of

to-learn principles of Inventive Science so
that everybody can read them and learn to
use them. It doesn’t matter who you are,
or what your present work is—you have
the native ability to invent—which you
proved you now have by solving the prob-
lem shown on this page. What you need
now is to develop this ability so you can
use it to produce practical inventions. All
you need, to become successful, is this easy,
fascinating training which will develop your
ability so it will be worth real money.

New FREE Book

The most interesting part of this wonder-
ful course is that it teaches invention by
actual practice right in your own home.
With each lesson you are sent at least one
practical problem in invention just like the
one you solved here. This absorbing exer-
cise in solving actual inventive problems
sharpens your instinct to fix things. Better
than anything else it gives you an unfor.
getable. instinctive habit of thinking in-
ventively, which is worth more than you
realize. In fact, the lessons and exercises
are so simple, so easy to understand, so
interesting, that they seem more like a
pleasant game than like instruction which
can make you a successful inventor.

A wonderful new book, just printed, tells
you more about the Bureau of Inventive
Science and its simple new course in inven-
tion. It costs nothing, so send the coupon
at once. This bureau is not connected with
patent attorneys or manufacturers. Its only
purpose is to teach you the principles of
practical invention used by every successful

inventor. Write for the FREE BOOK now.
Tt may show you the way to make a
fortune!

BUREAU OF INVENTIVE SCIENCE
Wisner Building, Dept. 711, Rechester, N. Y.
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WAVELENSTH 'f“ OSCILLATOR

This SUPER- HETERODYNE

PATTERN

$
PREPAID

The

Consrad Method

As illustrated above, “Consrad’ pat-
terns are the simplest ever orginated.
You have blueprints, full size, and an
instruction book to follow. You can-
not go wrong. Write for our full list
of publications on reflex, crystal and
tube hookups.

Consra

I
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STABILIZER

Perfectly balanced. High Wave
Length Conversion action giving
maximum amplification. Only
two tuning dials with stabilizer.
Splendid natural tone quality.

Build it Yourself
with this

Super Pattern

The simplest, greatest and most revolutionary Radio Pattern ever
designed. The complete super-heterodyne as shown above can be
built with this pattern by anyone.

The secret of the marvelous simplicity is the gigantic blueprints that
are drawn the full size of the super-heterodyne itself. The blueprint
of the wiring diagram measuring 191,” x 44” is drawn by a master radio
engineer, every conceivable measurement is given right on the pattern so
that you need not measure a single wire.

The blueprint of the panel layout is made up so that all you need to do
is to lay it flat on the panel and then take a pencil and carefully trace each
hole as shown because the blueprint measuring 19Y;” x 44” is the exact
size of the panel required,

Then extra comes a 16 page booklet, size 8” x 12”, the most complete
booklet of this kind ever made up. It describes every little detail, shows
you how to proceed in building. What parts are necessary, how to set
them up and lastly how to operate them.

The pnce of the complete pattern, compnsmg two blueprmts, size
191" x 447, and a 16 page booklet size 8” x 12” and enclosed in an extra
heavy cardboard box printed handsomely in two colors is only $1.00.

Here is the most wonderful opportunity for every radio amateur to
have the finest set yet designed for radio receiving.

GET YOUR ORDER IN EARLY
OR SEE YOUR RADIO DEALER TODAY

At AllReliable Radioand News Dealers

or direct from us

The Consrad Company
233 Fulton St. New York City

Il"t

T

i

RADIO’S FOREMOST PUBLISHERS — Everything in Books, Patterns and Diagrams
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30 Days Ago They

popular overnight.

NE evening, about a month ago, I
O went to a dance. Just a jolly, in-
formal sort of dance where every-
one knew almost everyone else. [ wouldn’t
have gone to a really big or important
dance, because I — well, I wasn’t sure of
myself.
There was a young woman at this dance
I had long wanted to meet. Someone in-
troduced us, and before I knew it I was
dancing with her. That is, I was trying
to dance with her. She was an exquisite
dancer, graceful, poised, at ease. Her steps
were in perfect harmony with the music.

But I, clumsy boor that I was, found
myself following her instead of leading. And
I couldn’t follow! That was the sad part
of it. I stumbled through the steps. I trod
on her toes. I tried desperately to keep
in time with the music. You cannot imagine
how uncomfortable I was, how conspicuous
I felt.

Suddenly I realized that we were practi-
cally the only couple on the floor. The
boys had gathered in a little group and
were laughing. I knew, in an instant, that
they were laughing at me. I glanced at
my partner, and saw that she, too, was
smiling. She had entered into the fun. Fun!
At my expense!

I felt myself blushing furiously, and I
hated myself for it. Very well. Let them
laugh. Someday I would show them. Some-
day I would laugh at them as they had
laughed at me.

All the way home I told myself over and
over again that I would become a perfect
dancer, that T would amaze and astonish
them. But how? I couldn’t go to a danc-
ing school because of the time and expense.
I certainly couldn’t afford a dancing in-
structor. What could I do?

FLaughed at Me

I never would have believed that anyone could become

By morning I had forgotten my anger
and humiliation and with them the desire
to become a perfect dancer. But three
weeks later I received another invitation.
It was from Jack. He wanted me to come
to a small dance at his home, a dance to
which, I knew, the same people would
come. I wouldn’t go, of couse. 1 wouldn’t
give them the chance to laugh at me again.

But that night Jack called. “Coming to
the dance?” he asked. “No!” I retorted.
He grinned, and I knew why. It infuri-

ated me. A daring plan flashed through my
mind. Yes, I would come. I would show
them this time that they couldn’t laugh at
me.

“I’ve changed my mind,” T said to Jack.
“I'll be there.” Jack grinned again—and
was gone.

Popular Overnight!

I ran upstairs and found the magazine I
had been reading the night before. One clip
of the shears, a few words quickly written,
a trip to the corner mail-box—and the first
part of my plan was carried out. I had sent
for Arthur Murray’s free dancing lessons.

Somehow I didn’t believe that dancing
could be learned by mail. But there was
nothing to risk—and think of the joy of
being able to astound them all at the dance.

The free lessons arrived just the night
before the dance. T was amazed at the ease
with which I mastered a fascinating new fox-
trot step. I learned how to lead, how to
have ease and confidence while dancing, how
to follow if my partner leads, how to dance
in harmony with the music. Tt was fun to
follow the simple diagrams and instructions.
I gained a wonderful new ease and poise.
I could hardly wait for Jack’s dance.

The following evening T asked the best

And yet—here’s what happened.

dancer in the room to dance with me. She
hesitated a moment, then rose—smiling. I
knew why she smiled. I knew why Jack
and the other boys gathered in a little group.
Good! Here was my chance.

It was a fox-trot. I led my partner grace

fully around the room, interpreting the dance like

a professional, keeping perfect harmony with the
music. I say that she was astonished. I saw that
we were the only couple on the floor and that
everyone was watching us. I was at ease, thor-
oughly enjoying myself. When the music stopped
there was applause!

It was a triumph. I could see how amazed
everyone was. Jack and the boys actually envied
me—and only 30 days ago they had laughed at me.
No one will ever laugh at my dancing again. 1
became popular overnight!

You, tco, can quickly learn dancing at home,
without music and without a partner. More than
120,000 men and women have become accomplished
dancers through Arthur Murray’s remarkable new
method.

Send today for the five free lessons. They will
tell you more than anything we could possibly say.
These five lessons which tell you the secret of
leading, how to follow successfully, how to gain
confidence, how to fox-trot and how to waltz—
these complete five lessons are yours to keep,
without obligation. Arthur Murray wants you to
send for them at once, today—so that you can see
for yourself how quickly and easily dancing can
be mastered at home.

Clip and mail this coupon NOW. Please in-
clude 25¢ to cover the cost of handling, mailing,
and printing. Arthur Murray, Studio, 296, 290
Broadway, New York.

Arthur Murray, Studio 296
290 Broadway, New York

To prove that I can learn to dance at home
in one evening, you may send me the FIVE
FREE lessons by Arthur Murray. I enclose 25¢
to pay for the postage, printing, etc. This does
not obligate me in any way. ,

Name
ATHTES'S a'nae e S el ol Srond taalisbiam
City
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Are You Within the

The big, practical idea behind MoTorR CAMP-
ER & TOURIST is to help everybody get the most
from their motor trips, helping everybody to
motor pleasantly, conveniently and comfort-
ably and helping everybody to select the most
favorable itinerary for their trip.

Each Month are published new, interesting
routes, new motoring hints, new scenic points

Science and Invention for November, 1924

Headlight’s Beam?

of interest and new ideas for motor campers
new and old so that all can keep abreast of the
progress of Motor Traveling.

Motor CAMPER & TOQURIST is the beam of
the headlight, illuminating the roadway of
Motor travel everywhere. Get in the beam’s
light by sending in your subscription on the
coupon below provided for that purpose in-
closing $2.50.

Motor CamPErR & TourisT is edited by H. Gernsback, editor of Radio News, Science and

Invention and the Experimenter.

The managing editor, Mr. John D. Long, has camped up

and down the highways and byways of the United States and is the Author of the book
“Motor Camping”, the authority on Motor Touring.

:r FOR YOUR SUBSCRIPTION Tkt E
i GERMOTT PUBLISHING CO., Inc. :
i1 53 Park Place, New York City '
! Gentlemen: H
] Enclosed find $2.50 for my subscription for one year to MOTOR CAMPER & TOURIST. I

I
'E Name ....... — B sy EEREEL O DL . el o e ieesans R I :
= Addies sy G & ax. elorrfp e * P PPy DR SR L B e o et o TR T g
i

CityNandiFState i anme amoas il LTI S e R R S e i e e e

ll--------------------«-’--------------------------------------——--------------------------‘
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Be a Dunla

If you want to

earn $4,000
to $12,000

!
DUNLAP a Year iy

How would you like to be Chief Electrician of the LEVIATHAN or
the WOOLWORTH Building, or the PENNSYLVANIA HOTEL?
How would you like to draw the pay of the SUPERINTENDENT of a
grea- Power Plant? How would you like to own an Electric Contracting
business? 1'm not talking about ordinary Electricians who earn $12 a

day. I want to prove to you that YOU can become an Electrical Expert—
I will show you how with my training you can BOSS Electrical jobsat $100 to $200 a week!

I train you AT HOME! 22 of world’s greatest Electrical Engi-

U s neers helped me to prepare this training.
.You car get my training on easy terms, at AMERICAN SCHOOL saidto me, "'Dunlap, we

little cost. It will take only part of your wanat our Electrical instruction to prepare a man
spare time AT HOME. But it will head you for the big-pay executive positions. We want to be
toward success, toward independence, toward T

ablke to truthfully say it is the biggest. i
an iacome of $350 to $1000 a month. GCMPLETE Electrical training on earth.” Well,
I have invented short-cuts, easy

thet meant neither I nor any other ONE man

4 e could prepare such a course in a dozen life-times,

methods. VYou will find my training no ONE man could know_ everything about
as interesting as rgadmg your news-

paper, and not a bit harder.

EVERY subject in Electricity. secured
BIG DEMAND—Get ready!

the help of 22 of America’s greatest Electrical
Engineers and executives of the following great
corporations and Universities: 2

i q 5 i ity of Kansas

Do you realize how big the Electrical {;‘;‘::f,‘l‘og\f‘g"é‘;sl‘fe’ée U‘,‘,’Eiev,esﬁﬂf Vermont

business is today—what wonderful 0p- Western Electric Co. Columbia University

portunities are waiting for the trained Ex- General Electric Co.  Crocker-Wheeler Co.
pert? Everywhere around you are great Cemmonwealth Edison Co.

Electrical industries, enormous light and

power plants, gigantic electrical machinery.

Every building must be wired. Automo-

biles use nearly a billion dollars worth of electrical

Cutler-Hammer Mfg. Co.
American Telephone & TelegraEh Co.
ipment a year. _Then there’s Radio, Teleg-
rg?)‘}l;l)?mCommerdal Wiseless,  And the future is

Westinghouse Electric & Mfg. Co.
d times greater than what you see today.
& hundred times greter e S PO RN TN

CHIEF ENGINEER DUNLAP,

Electrical Division, AMERICAN SCHOOL,

Dept. E-826 Drexel Av. & 58th

S s I S GRS R T 5
PAY-RAISING COUPON!

Chief Engineer Dunlap, Electrical Division

AMERICAN SCHOOL Dept. E-826

Drexel Av. and 58th Chicago

Please tell me how I can train at home in spare time

for Executive positions in_Electricity, alsc send me
y%ur big Free Book, Free Scholarship and Free Outfit
24"

Underwriters Laboratories, Inc.
Massachusetts Institute of Technology
Armour Institute of Technology

and many others

Y ; A\
Gl o X

WA et

laﬂlyapartafiﬂt‘f 0. #}tl

...................................... Name
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Trained -

Scholarship Offer Quick!

Most liberal, most astonishing offer ever made by any
home-study school. Mail coupon right away—get this
wonderful offer—find out all that I give in this great
home-study training and compare it with others—find
out what I mean when I say TRAIN TO BOSS THE
JOB—Ilet metellyou how I help you to find a BIG-PAY
position, how you can tum gpare minutes and spare pen-
niesinto MONEY MAKING TRAINING. Mailcoupon
immediately for big Free Book, complete information
and special free offers!

You can turn my training into
money quick!

“Earn while you learn” is my motto. It brings you ex-
perience and practice and welcome cash. Soon after you
start I show you how to turn your Electrical knowledge into
money—how to make this training pay for itself,

Only “No-Profit”

Correspondence  School 77
AMERICAN SCHOOL is an | [

educational institution, pledg-

ed not to make a profit. Be-
cause this is not a money- [
making business, those who
take my training get more
for their money here, The
entire resources of this 27
year old, million dollar in-

stitution stand back of my
guarantee that if you are not
satisfied we will refund every
penny of your money.

FREE ELECTRICAL OUTFIT
Prepares You For BIG-PAY Job!
Idon’t hand you a book and say
‘‘study this.” ~ I send you ABSO-
LUTELY FREE a big, complete,
costly outfit of electiical instru-
ments, materials, motor, tools,
etc.,and you learn the principles,
laws and ~theories of Electricity
in a practical way. Only part of this
wonderful outfit is shown_ here.
y_‘'lessons’’ are actual ELEC-
TRICAL({OBS——such as you will

do and BOSS after you finish

my training.

Upper picture shows my stu~ ’
dent working on an Electrical B4
Job_with the Free Outfit 1
send him.
Lower pic- o
ture  shows A
similar job
inbig Pow-
er Plant
good for
salary of M
$100 a
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= Master Electrncnty By
—f—y Actual Practice

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

% That is the method of the New York Electrical School.
2t Five minutes of actual practice properly directed is worth
\ more to a man than years and years of book study. Indeed,
N E Actual Practice is the only training of value, and graduates
o of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY

demand of the Electrical Profession.

The Only Institution of the Kind
in America

. i At this “Learn by Doing” School a man acquires the ast
@ 3 of Electrical Drafting; the best business methods and ex-

3 perience in Electrical Contracting, together with the skill
- to install, operate and maintain all systems for producing,
R : ,_ transmitting and using electricity. A school for Old and
~— Young. Individual instruction.

e N e Over 9,000 Graduates are Successful Men
ey % AR ' in the Electrical World

‘ No previous knowledge of electricity, mechanics or mathematics is
] P s ) necessary to take this electrical course. You can begin the course now
N2 ' 7 7} and by steady application prepare yourself in a short time. You will
TR be taught by practical electrical experts with actual apparatus, under
- o actual conditions.
- § The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

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

"
New York Electrical School :
29 W, 17th St., New York, N. Y. : N Y
. i I :
Please send FREE and without obligation to : ew Or
me your 64-page book. : °
]
S ., e R ... NAME 1 E]ectrlcal SChOOl
T el et erTTeTaT STREET :
1
s

29 West 17th Street, New York
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Science and the War
By HUGO GERNSBACK

indeed there are a good many souls who believe

that we shall never have another war. These peo-

ple in due time are in for a severe disappointment.
War will always be on earth as long as human beings
insist on rejecting arbitration, on having separate na-
tionalities and on speaking different tongues. In the
meantime, while this is being written, there are a num-
ber of small wars raging in differ-
ent parts of the world — not big
wars, to be sure, but wars just
the same.

In modern times, wars have
been conducted chiefly by armies,
while the civilian population
stayed at home, where it was en-
gaged either in civilian occupa-
tion or otherwise in helping the army at the front in
various ways, such as providing ammunition, or indi-
rectly supplying the myriad different things required
by the fighting men. In the last war there came a change.
No longer were the people at home allowed to work
undisturbed in their pursuits to help win the war. By
airplane the war was brought right into cities and

E T may be unpopular to speak of the next war, and

P 0 T

[ BELIEVE

if war can be
made too terrible— :
wars will cease.

ST O

s

LB T

aloft without a human being on board. Such planes
have been maneuvered easily at a distance. It is a
simple matter today to bomb a distant city by means
of a radio-controlled airplane. So far the necessary
vision was missing, because if you sent a hombing plane
beyond the vision of the operator on the ground, it
will become almost impossible to drop bombs with any
degree of accuracy. To be sure a control plane can
trail the radio controlled plane
and operate it in this manner
from a distance, but even in this [ BELIEVE
instance it is impossible to have dav’
the radio bombing plane place :;gedaisyaf, ig;te;txfzf
bombs with any degree of cer- tional language,
tainty. such as Esperanto.

Imagine now a radio-controlled
plane with “electric eyes.” These
eyes would see to the front, to the left, straight ahead,
backwards and up, as well as down; in six directions,
in other words,—just the same, or perhaps better than is
being done by the aviator.

Imagine also 50 or 100 miles away in a dug-out a
radio-control board with its television apparatus. The
operators in charge would have in front of them six

Sanmugin

towns removed hundreds of miles from the battle front. screens, labeled North, South, East, West, Up,
Whenever this happened it came as a tre- Down. The control operator would therefore
mendous shock to the civilian population and """ he i position to see exactly what was going
it brought home the lesson that modern war [ BELIEVE ~ on around the plane, much better in fact than

is no longer confined to the battle front. In-
deed the next big war will be even more ter- -
rific and appalling than the one that ended
in 1918. Airplanes and dirigibles will bring
the war to your very doorstep. If bombs are
not dropping all about you, the enemy will
lay down a poison, or some noxious gas blan-

o

past.

st

that those who re-
fuse to look
the future, are usu-
ally buried in the

if he were sitting in and directing it. He
could see the enemy plane above if it was
trying to bomb his plane. The control oper-
ator, if he saw such an enemy plane coming
into the field of his television screen, would
immediately disengage a smoke screen from
the radio-controlled plane in order to hide the

i

into

uan

Lsssngsmin

ket right over the cities, in an endeavor to
demoralize the civilian population.

As a matter of fact, the next war will be largely a
chemical war. We have only begun to scratch the sur-
face in chemical gas warfare. Every large country
today has its chemical gas division in addition to other
chemical warfare divisions. Indeed it is doubtful if
great armies will ever face each other as they did in the
World War. The battles will prob-

movements of his plane. He could also drop
his' bombs anywhere he chose and these with extrenie
accuracy. The operator could recall his plane when the
enemy got too strong or he could otherwise out-ma-
neuver attacking planes.

Such radio television planes could be built for a mod-
erate sum and it would require no long training of avia-
tors to fly them. As everyone knows, it takes months to

train an aviator and in war,—TIME

ably be fought largely by machines | R 2
3 h ; S The radio-controlled television
and in the air. H | A A CCY IS0,
V4 f 1 . h 2  plane mentioned in this editorial is
€l tew  pemple aPPre?‘ate the é fully described with wash drawings
fact that in television,—which prob- : and a comprehensive article by
lem has already been partially solved, . Hugo Gernsback in the November

¢ issue of

—the War Lords will come into pos-
session of a tremendous fighting
weapon.

Already we have sent airplanes

i

The Experimenter

on all newsstands October 20th.

WG Ity

is always the most precious thing.

If science succeeds in making
wars too terrible, the nations will
get together and fight it out around
the arbitration table rather than
: under cities saturated with poison-
ous gases. It may take hundreds of
vears before this stage is reached,
but it is coming nevertheless.
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DOROTHY DEVORE, AS NEWSPAPER
REPORTER, SECURES DIFFICULT INTER=
VIEW WITH CELEBRATED COLLECTOR
OF CURIOS BY BREAKING INTO HIS HOTEL
ROOM, DISGUISED AS BELL-HOP.
ORGAN-GRINDER'S MONKEY ESCAPES
AND TAKES 450,000 BRACELET ~ SHE
SURSUES HiM AND DETECTIVES PURSUE HER

T 1 —
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“Hold Your Breath”

By W. B.

CLOSE-UP OF |
GUY WIRE

/
/7 SIGN STOPS
WAY UNTIL

WIRE !

WIRE BREAKS

AND SHE STEPS OF
INTO WINDOW

I
SIGN 1S LOWERED RATHER
SLOWLY BY THIN STEEL
CAMERA RUNNING
VERY SLOWLY
APPEARANCE OF SIGN FALLING

ALF
Gov URE hokum it may be, but it is nevertheless
screamingly funny, and will remain a monu-
ment to the mechanical director’s ingenuity,
this “Hold Your Breath” produced by Universal.
Beginning at the top left of this page, and following
clearly the story is completely told. The girl reporter
(disguised with men’s trousers) in an attempt to get
| a story climbs up the side of the hotel. An unusual
stunt is employed to show the climbing; that is, a
false set is erected atop a regular skyscraper and near
enough to the edge so the camera takes in the street
below as a background, as shown at 12 on the
opposite page. Through this method with the aid
of nets and mattresses, there is little danger to the
players. As the girl climbs up the edge of the
building, many humorous incidents attend her ascent.
A Hebrew gentleman immediately gets an armful
of chairs and rushes through the crowd which has
gathered to watch the young lady, and does a thriving
business at 25c per chair. The young lady’s sweet-

-

CIVES

\s

heart meantime calls the fire department and rents

SITTING DOWN |
CHAIRS

THIS FLASH 1S THE ONLY PLACE WHERE SHE IS
ACTUALLY PHOTOGRAPHED ON THE FRONT. OF
THE BUILDING . IT t5 SHOT STRAIGHT DOWN FROM
THE FLOOR ABOVE:~ NOT HELD LONG ENOUGH FOR
OBSERVER TO NOTICE THAT SHE STANDS SAFELY ONSIL

HAY AND MATTRESSES
PILED ON SIDEWALK

a load of mattresses, piling them just below the point
where the young lady is making her ascent. As she
nears the top of the building a hobo monkey who
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Gives Thrills

Arvin

stole the millionaire’s bracelet and whom she is fol-
lowing, crawls on a sign. There is a close-up of the
sign’s support breakirg. It immediately falls to a
right-angle position, leaving the girl suspended in
mid-air, and then down, allowing her to walk into
a window of the building.

Then she is pulled up by the fire hose which hangs
out of a window, but her progress is impeded by a
board projecting out of a window in the course of
her ascent, upon whict she strikes her head repeated-

ly, as people abecve pull up the fire hose.

NE of the most interesting incidents in the flight

is precipitated when she places her hand on a
burning cigar, as shown at 15. She then drops to a
flag pole which breaks as she catches a hand hold on
a ledge. She then catches at a trombone slide and
falls into an awning. The awning breaks through
and she is precipitated on to a second awning on the
next floor below. Ths one rips and leaves her with
many gyrations high and dry above the ground, but
fnally she again regzins her footing and continues

her climb up tne face of the building.

CAUGHT

GRABS END

OF TROMBONE

ANGLE OF
CAMERA

BY (AMERA

633

EXTRA SETS READY
TO BE MOVED INTO
POSITION

ACTION TAKES PLACE ON FALSE
BUILDING FRONT PLACED AT
CORNER OF ROOF : ANGLE AT WHICH
IT IS PLACED LEAVES ROOM FOR
MATTRESSES AND LIFE NETS

Aewmscoseamcee

5

PUTS HAND DOWN
ON BURNING CIGAR

0 b DETECTIVES PULL UP
ON HOSE REPEATEDLY,
EACH TIME BANGING
HER HEAD AGAINST
PLANK »

SHE FINALLY HOLDS OUTA DIME:
MONKEY COMES TO HER AND
SHE RECOVERS BRACELET
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Gold Mercury

By DR. ALFRED GRADENWITZ

Special article from our German Correspondent

. MERCURY VAPOR TUBE

_ - METHOD OF PRODUCING
. SYNTHETIC GOLD

Or -he cover of ilis issue of SCIENGE
AND INVENTION is I vea a picture of the
mcdern alchemist c-zrg ng mercury ©
god. To the righ: a1Z above is shown
the huge mercury vepor lamp with pees-
sure adjusting apperztus at the upper
end, ard the variots €l:ctrical appliances
used in the adjustrmet of this mocera
“Fhilosopher’s Ston=.” The results cf
ths experiment wlizk has been 3o “ar-
rezchirg in the fiele of experimentel
sciznce, were due more -0 accident thaa
to any well defined co-rse of invzst ga-
-ion, as has been t12 —=se with many cf
she world’s greatest -iscoveries. It s
als important in that - may give a cue
to atomic disiatazration.

-l\ o % Mo /
e Qe —-r—o‘ —mewe G .-
i.{ bmmediately above is shown graphically how
1 tac bombardment of the mercury atoms tears
| eway one electron, thus forming gold. N is_
rucleus, A mercury, C gold, _4
with electrons rearranged. P

et 60 mILES==""

E'-""’ 3 a E Q’E-P
I.f <

il L2 " wWATT HOURS

==Y e -

™ ¢ JFFICIENT TO LIGH™ ROAD

F3IOM NEW YORK TIC TRENTON
1200 = 100 WATT LAMPS

T last the ancient alchemist’s dream has come true, a baser metal
has been turned into gold. Prof. Miethe, of Germany, while
working with a large mercury vapor lamp, operating at a heavy
overload, recently discovered particles in a deposit on the walls of the
tube which could not be identified through usual theory or surmize.
: ey Later they proved to be gold. At first it was thought that the gold
SYNTHETIC GOLD “sa - =% was merely a transferred deposit which originated as an impurity in the
S 0 pe glass or in one of the electrodes within the lamp for the mercury. Later

“IO’OOD,OD another lamp was constructed from chemically pure components and the

¥ original procedure followed with the new lamp. The deposit was again

; 8 noted and identified. Upon consideration of the chemical laws involved,
— AT the theory was found to check accurately with practice. It was noted
B 4 that the mercury atom contained one more electron than the gold atom.
It was immediately postulated that through some peculiarity of the

COST OF ILB.

g "':"_."
S J

FRESENT COSTi operation of the mercury vapor lamp the atoms of mercury were bom-

i

| barded in such a way that one electron was torn from some of them, |

gglg?zgglz)lb {if thus reducing the substance to gold. _However, this discovery of the f-%
PER LB TF}OY ; transmutation of mercury into gold will have no effect on the world’s *

. : very much greater than that of the natural product as it is taken from
B n ¢ DIEETEL the earth. The illustrations at the bottom of the page show graphically

f@;‘O-OF ’\%AY‘&ETS/E'??CO%OTL%OY A the extreme cost of gold at the present price of electricity. é

L gold mines, since the cost of producing the metal artificially remains

) =
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Above is shown a cross-section of the eartk’s crust keneazh

New York as it is conceived by Prof. Todd. The arrows

show the disspation of the stresses of thirzy millicn toas
per square mile placed on lower Manhat-an Isand.

Ty

Here is the scheme
submitted by Prof.
Todd Zor the stabil-
*ization of Manhat-
tan Island. With the
aid of the shaft he
would search out
gas pockets and
caverns, brace them
with steel beams,
and thus obviate the
possibility of an
earthquake, T h e
small map abave to
the right shows the
approximate =xtent
of fault extending
under New (ork.

PIPSST poapetrbiins:, (il = |

Our artist here gives his conception based on Prof. Todd’s

assertions as to the crushing and crumbling which would

take place in the earth’s strata below New York in the
event of an earthquake. Note the sidewise tumbling,

et Ll 5F Y

Y
|
{
§
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-
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Will New York Be De-
stroyed by Farthquake?

N a recent statement given to the press Professor David

Todd, astronomer and mathematician of Amherst College,

said that, due to a fault running laterally from Trenton,
N. J, across under Manhattan Island up through Connecticut
and Massachusetts, and on account of possible gas pockets or
caverns in the stricture of the earth’s crust, it was entirely
possible for the extreme weight concentrated on the small area
of Manhattan Island to force a shift in the rock formation, thus
causing the island to give way in an earthquake. He likened the
situation to placing one sheet of ice against another. Each sheet
separately might hold a fair amount of weight, but if the weight
were concentrated over the joint, the two sheets would imme-
diately buckle. He suggested as a possible means of preventing
such a disaster the drilling of a shaft a mile or so deep into the
ground under Manhattan Island, in search of gas pockets or
caverns, and if such were found, filling them with steel frame-
work and concrete. However, Reverend Father Francis A.
Tondorf, the world’s foremost seismologist, in a special state-
ment written for SciENcE & INVENTION, states that there is no
possibility of an earthquake of any dimensions in or near New
York. He says it is well known that earth waves can only
occur where there is a location of weakness and, although
there is such a belt under the eastern part of the United States,
it is sufficiently strong to withstand any pressure which man
will be able to place upon it. “Although the skyscrapers,” says
Rev. Tondorf, “add materially to the weight, the final stress is
communicated to a faultless, seamless structure directly under
the island, and there is absolutely no scientific ground for the
l{(eliﬁf that any shift will be made in the crust underlying New

orlk.
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Death-Dealing Rocket

ROCKET READY TOx JUR
AY TOP ALTITUDE —SaMll.Esg.~

USED OFFENSIVELY

Palaxns WHICH, ON BURSTING,
THAOW OUT A RAIN OF
MOLTEN METAL =~%e____

~ Koy
’ ~ ; REGULATOR AND DE-, -
ROCKET DROPPED po-t 2 "m’ TONATOR FOR DRIVING VARICUS ATITUDES = —mme
FROM TRAP UNOER L THESISAD CHARGES AND PELLETS' EACH SCATTERING

PLANE AF THIS POINT SUFFICIENT MOLTEN

METAL PELLEYS TQ
WRECK NEARBY

]
PROPELLIMN

DRIVING CHARGES WHICH PLANES ¢ b EXPLOSIO
I 4#° AUTOMATICALLY DRO®, *y - X J
ONE AT A TIME, INTO BT hl :
LOWER CHAMBER AND — ] F A I
FIRE AT INTERVALS e N il \
ROCKET IGNITES ; ; & "‘ N 4 s
100 YARDS FROM E. S PROPELLING ; ‘ L i ¥ TWO ENEMY PLANE
PLANE <4 2 5 7 EXPLOSION | S ‘ S SENT DOWN IN FLAME.
ko L - s 7> CHAMBER USED DEFENNVELYl/. l ‘ ) ’ 4 BrTee uuasrmﬁfy,
/ AL / ] { ONE ROCKET
2 Ry AL | ROPELLI <5
N | EAGLOSION <

HE recent English invention
shown here consists of a self-
propelling rocket which forces itself I8
into the air by exploding small charges
periodically during its flight. The ex- [
plosion of the business end of the
rocket can be timed and consists of
enough molten metal bits to cover an
area of one hundred square yards.
Aside from its use as a defensive
weapon, as shown in the right illustra-
tion, it can be used very effectively as
FASNOREMIG an adjunct.to airplanes, in.which case
§ COVERING AREA the rocket is dropped and timed to ex-
g e plode a few feet before it reaches the
ground. The propelling charge is a
secret explosive compound discovered
by the inventor and knowu only to
| the English army.

I

" T TImMOLTEN PELLETS

> 1§ REACH GAS TANK
'

-
-y ppﬁ’rscrsg
" FROM AIRPLANE
ATTACK BY
7 o NPT ~*ROCKET LAUNCH)
o7 %‘ T e P, ING STATIONS”
. -

o
- -

In a production in which a

live serpent is used, the stage

manager built a serpent of

air-tight cloth and enliveaed

it at the proper moment by

injecting compressed air into
it.

-8
B it o o RO
RS [

A e

‘By expand‘ing a ship made in sections
m_‘three directions, the illusion of its
sailing closer and closer can be easily

accomplished. The stage hands separate E
One of the .most novel ways of producing stage fire is that the sections, making the ship seem
shown above. Thin silk streamers are blown up flame fashion constantly larger and larger. At right,
by a fan. Red lights furnish the glow. a meachine producing the how! of the

wind. —Dr. A. Neuburger.
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Science Pictorial

The Baltimore and Ohio Railroad has recently purchased several electric ] [
locomotives which run on rubber tires to be used in switching around
large cities. The locomotive runs directly on the pavements obviating |
a great deal of work for the engineer. The current is furnished by a
generator coupled to a gasoline engine contained in the locomotive.
The engine can turn in its own length. ~P and A Photos.

Imagine the surprise of Colonel S.
M. Saltmarsh of Los Angeles when
he started to make a lemonade, cut
his first lemon, and inside of it
found a perfect miniature of a
lemon tree. The plant was evi-
dently growing and in good condi-
tion. The outside of the lemon was
perfectly regular, there being no
markings of any kind which might
have given its secret away.

The latest craze in Italy is

the Unicycle race. Above is |

a photograph of two of the

| machines used in this event. The riders sit on top of their
‘notors on the inside of the large wheel, which is the chiet |

y)| component of the vehicle, —Fotograms. New York. i

p-G—

" 7y

Twenty years ago
F. A, Hummel, of
St. Paul, Minn.,
invented a mas
chine for trans-
mitting  pictures
over  wires. It
was not tested
until recently.
when it was found
to be a success.
The machine em-
ploys a vibrating
dle which passes over
the surface of a traced
picture, so that it
marks the lines and
blank spaces. The in-
ventor is a jeweler.—
Fotograms, New York.

F
¢

Mr. A. Roberts claims that he was the originator of J\

the death ray idea now claimed by H. Grindell-Mat-

thews, Above he is shown stopping 2 motorcycle with ,J
his ray.

| What is possibly the lar-

gest tractor ever bailt is AR\
the one shown below to !
the left, which was built r
for a Pacific Coast log-
ging company. It is run
by an internal combus-
tion engine as is the
ordinary tractor. It
weighs ten tons and has
a wheel base of eighteen
feet. The wheels are 10
ft. in diameter.

On narrow strects the above shown turn table for auto-
mobiles will solve many trafhic problemas.

U 4

b'l .‘
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The LIVING DEATH |

By JOHN MARTIN LEAHY

SECOND INSTALLMENT \

Science and Invention for November, 1924

“And then we opened a view behind a bluff-like hill, and a few
minutes afterwards a white column—a half mile from the shore, as we

SYNOPSIS OF PART 1

The story opens with Captain Livingstone im-
ploring the aid of Darwin Frontenac, a famous
sciendist who has recently discovered methods of
inducing hibernation in sammals. The Captain
wents Frontenac's help in connection wilth o dis-
covery he made during an exploration trip to the
Antarctic. Before the Captoin launches snto his
story leading up to the final details concerning the
cxact help he wishes, Frontenac revives a fish whiclh
has bcen frozen several days im o bucket of
water, bringing the fish back to life. © Seweral
times in his plea the Coptain has mentioned “*her,”
also it is kwown that he wishcs Frontenoc's assist-
ance in connection with his knowledge of the
hibernation of mammals. In this installment the
Captain continues the tale of his trip to the Ant.
arctic where he made the strange discoverics.

“Had one of those winged devils in Dore’s

pictures for Dante’s Inferno launched him-

self at us, the sight could scarcely have been
more startling.”

subscquently learned,

54 HE f{rozem regions about the
Poles,” the captain began, “have
always had a great interest for me,
a fascination even. I read every-

thing about Arctic and Antarctic explora-
tion and discovery I could get my hands
on, from Pytheas down. And, speak-
ing of Pytheas,—whom we may regard as
the first of Arctic explorers, though he
reached only Thule and her utmost isles—
that reminds me, gentlemen, that those ex-
plorers of ancient time, as well as some of
our own day, had to meet doubt and derision
on their return.

“According to the learned Strabo, Pytheas
was a faker—a liar of the first magnitude,
Strabo calls him. I believe that he called
Eudoxus something very similar, and other
men too. And I remember that the great
Herodotus voiced his disbelief in the circum-
navigation of Africa by the Phoenicians en-

gaged by Necho—because the Phoenicians
reported that they had had the sun on their

right!

“But 1 digress.

“Though so keenly interested, I never
dreamed, in those days, that I should ever
be an explorer mysclf—above all, that I
should be branded by the modern Strabos as
a liar of the first magnitude.

“I visited the Arctic—two cruises on a
whaler. I was mate then. During the
second cruise, we passed Amundsen in the
Gjoa near Herschel Island, I did not take
to whaling. On my return to San Francisco,
I determined nevér to set foot on a whaler’s
deck again.

“Little did I dream that I would socon be
a shipowner—above all, that within a few
vears, I would be rich. However, it was so.
A rover all my life, I had often thought—
dreamed, rather—of settling down and, as
they say, taking things casy. I tried it then.
But my restlessness was a torture. And, as
they say in novels, the Unknown was calling.

“Though uno longer as young as I had once
been, I was by no means old. I could, I
believed, stand fatigue and hardships as well
as another. Youth, in these matters had
been greatly exaggerated. There. was noth-
ing to hold me back. I had never married.

and two miles distant—was seén to suddenly
shoot into the air, the steam from it ascending 2000 feet.”’

“As for means I had enough to fit out a
dozen expeditions, and to spare. My thoughts
went south. There, within the Antarctic
circle, lay the last of the great unknown
lands. Peary had reached the North Pole,
and Amundsen the South. So I was too
late to bid for achievement and fame in
that direction. But there were other ways
to turn. And the Antarctic was ealling.

PREVIOUS EXPLORATIONS

“The flag of Norway flew over the Pole,
'tis true ; the explorations of Shackleton and
Scott, also, had immensely increased the
world’s knowledge of that mighty and ter-
rible land. But, after all, what these three
great men had won was, only a ribbon of
land. On either side’ of the long road they
had marked, stretching clear around, lay
vast unvisited regions in the Antarctic—
snowclad,” with great plains, mighty moun-
tain ranges; a region nearly three thousand
miles across, lifeless, terrible; a world that
(so men thought, and so I did then) had
never been trod by any human foot.”

“And you discovered that belief was all
wrong

“I did. - And, if it hadn’t been for ill-luck
and disaster, I would now be able to place
1fn ggur hands photographic proof of that
act.

Darwin Frontenac leaned forward.

“Men down there? According to the be-
lief of all Antarctic explorers before you,
not a single living thing is to be found in
the whole extent of that vast continent, It
is described as an abode of silence and death.
Not a fox—not so much as a single miser-
able snowshoe-rabbit—not even, after one
leaves the sea, a single bird.

“And yet.” Captain Livingstone said with
something like a smile, “down there below
the eighty-fourth parallel,- Amundsen saw
skua gulls. And I remember his amaze-
ment at seeing them. Amazement, too, must
have been mutual, for the gulls came down
to see the men. And, when they resumed
their flight do you remember the direction
that they took?”

“South!” Frontenac exclaitned.
~ “South!” Livingstone nodded. “I have an
idea nothing Amundsen saw in all his jour-
ney surprised him more than the sight af
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those birds. ‘Were they,’ he said, ‘going
over to the other side?’

“I think,” the captain added after a little
pause, “I know where those birds were go-
ing—and that strange one too that flew right
over the heads of Shackleton’s men. Then
there was the skua secen by Scott at the
eighty-seventh parallel.”

A QUESTION

Again there was a silence, suddenly broken
by Frontenac:

“Men! Captain Livingstone, are there
men somewhere down there?”

I heard the captain’s answer with sur-
prise.

“lI don't know,” he said. “It is my be-
lief, though, that there may be.”

“Yes,” continued the captain. “I believe
there may be an unknown race somewhere in
the heart of Antarctica. That, however, is
a question exploration only can settle. But
this I did discover: men once lived down
there—before the land had become covered
wnth snow and ice.”

‘The look of Frontenac now was strange
and questioning,

“It puzzles me, Captain. Beiure the snow
and ice? That takes us back thousands
of years!”

“] know it. But I don’t see why it should
surprise or puzzle a scientist. = When it
comes to flying dragons, dinosaurs and such
things, he thinks nothing of counting the
time by millions of years. And even then
the world was old! Why, therefore, be sur-
prised when a discovery takes us back to a
time when the Antarctic, now so frozen and
forbidding, enjoyed a warm and genial
climate ?”

“It isn't,” Frontenac told him. “It has
long been known that the polar regions were
formerly temperate, Nordenskjold's ex-
pedition to Palmer Land found fossils that
told of a rich Jurassic flora there. The snow
and ice of the polar regions are, in a geo-
logical sense, a very recent phenomenon,
It secms certain there were no polar ice-
caps in Miocene times, perhaps not even in
the Pliocene. In the Quaternary, though,
the ice had come.

“No, Captain Livingstone, it is not the
warm climate that worries me; it is man be-
fore the Ice Age.”

‘No doubt it is a startling statement,”
wie explorer said “But the evidence shows
tnzt man lived there before the Glacial
Ferisd.”

“It seems to me,” I observed, “that he
would have had a hard time living there
after the advent of the snow and ice.”

“Mr. McQuestion,” the captain answered
a little dryly, “there are things in the An-
tarctic besides snow and glaciers.. .

“It now seemed that w: were nearing the
end—that the channel terminated half a mile
beyond Castle, as I named the island.”

N interesting note from a recent inter-
view with Dr. Donald B. MacMillan,
famous Arctic explorer just returned from
11 months near the North Pole.
“QObservations have confirmed my pre-
vious conclusions that the northern region
was unquestionably once a mild climate.
There are ample fossil remains of the
. flora of temperate zones. It is possible
that the zxis of the Earth may have had a
. different angle to the Earth’s ecliptic, or
possible that warm southern currents main-
tained a high temperature. It will prob-
ably remain a mystery to science and we
found nothing definite on this expedition
to suggest an answer.”

Evidently, the flight of those gulls that so
amazed Amundsen doesn’t suggest anything
to you.”

“What I saw was a fragment of column; it was the capital, or, to be precise, part of one,

1t was beautifully sculptured.

There were figures of harpies and palm-trees upon it.”
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“No. They must, as Amundsen himself
suggested, have been going across.”

“Clear across!” he answered. *I cannot
see why they should fly two thousand miles
or so if the region before them was.covered
with nothing but snow and ice.”

Frontenac evidently thought that there
might be something in the wild yarn about
Antarctic pdlm-trees. Shades of lLemuel
Gulliver!

OLD TIMES

“That, according to Croll,” Frontenac was
saying, “would take us back at least two
hundred and forty thousand years!”

“In view of Croll's proof that Antarctica
must be perfectly flat or merely a collec-
tions of low islands, I don't think.” the cap-
tain smiled, “that we need pay much atten-
tion to his other ideas. Look at the theories
and hypotheses scientists have spun in their
endeavor to explain the cause of the Glacial
Period! And vet, after all their reasoning
and guessing, they must admit it remains
a mystery.”

“The scientists have no evidence what-
ever that man appeared before the ice.”

Darwin Frontenac nodded.

“Why,” the explorer demanded, ‘“should
man have waited until the snow and ice
and the glaciers had come?"

“] do not know,” answered Frontenac.
“T wish I did.”

“] think I know,” the captain told him.

“Where could he have been waiting ?”

“I think [ know that too. At any rate,
here is my theory:

“Before the Great Cold, man could not
have endured the terrific heat of the tropics
or even the heat of what we call the tem-
perate zones. The equatorial regions must
have been to him what they are today to
the right whale—a region of fire. But,
when the Great Cold came, the survivors
fled to the low latitudes, whence, in time,
the human race was to spread over all the
earth. In other words, gentlemen, I believe
that the cradle of mankind is not to be
looked for in Asia, but in that Antarctic land
now so desolate and terrible.

“And here is another thing. It is now
believed that the cold came on gradually.
that the spread of the ice equatorward was
so slow that men (had there been men on
the earth at that time) would not have
been aware of any change.”

“That is the belief,” Frontenac nodded.

THE CHANGE

“All the evidence teaches us the change
was a slow one—not sudden, as it was at
one time supposed.” )

“I know that the evidence is construed that
way. The great Cuvier, you know, believed
the change was a sudden one—instantaneous,
in fact”

“Yes,” Frontenac said, “I remember. And
1 remember, too, that he rejected the theory
of epigenesis and clung to the absurd theory
of preformation.”

“Any man,” returned the captain, “is liable
to make a mistake.”

“And I remember, also,” added Frontenac,
“that he said the penguins ‘can only reach
their nests by trailing on their bellies.’ Yet
the penguin has been known to journey
eighty miles inland.”

The captain seemed to fidget a little.

“The mistake, aftér all, Mr. Frontenac, is
but a trifling one. As I remarked, any man—
even the most learned of men—is liable to
make a mistake.”

“Of course,” said Frontenac, and I could
see a sly twinkle in his eye.

Speaking of the rhinoceroses and ele-
phants found preserved in the ice in Siberia,
Cuavier says:

“*If they had not been frozen as soon as
killed, putrefaction would have decomposed
them: and, on the other hand, this eternal
frost could not have previously prevailed in

(Continued on paye 726)
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Dr. HacKkensaw’s

By CLEMENT
No. 34, The

Secret

(Author’s Note. Is “Perpetual Motion”
possible?  The encyclopedios and the physi-
cists answer: “No!” They claim that o
machine accomplishes work and hence uses
up energy, and that since new energy must
be supplicd to replace the amount consumed,
a perpetual wmotion machine is an impossi-
bility. To the author, however, it seems
rash to make any such assertion, until we
know more about gravitation and molecular
and atomic forces. Fifty years ago both
encyclopedias and  scientists declared the
“Philosopher’s Stone” an impossibility, But
the discovery of radium changed wmatlers
entively, and the transmwtation of the metals
may now be regarded as gn assured fact)

“If you make the least noise,
kid, I'll slash your throat as 1

did Doctor Hackensaw's!"

OCTOR," asked Pep Perkins,
bouncing into the room where
Doctor Hackensaw was exam-
ining with interest what ap~
peared to be a child’s “Ferris-wheel,” “is
Perpetual Motion possible?”

Doctor Hackensaw smiled. “Not only is
‘Perpetual Motion’ possible, Miss Pep,”
said he, “but no other kind of motion is
possible. All motion is perpetual! As a
matfer of fact, the universe is based on
two fundamental laws known as: First:
The Law of the Conservation of Matter;
and second: The Law of the Conservation
of Energy.”

“I don’t understand.”

“In simple words, all matter is perpetual
and all motion is perpetual! Man cannot
create or destroy a single particle of mat-
ter, nor can he create or destroy any energy.
His power is limited to transforming one
kind of matter or energy into another.

“Here for example is a book weighing one
pound. No matter what I do to the book,
I can make it weigh no more and no less
than one pound. Suppose I cut the book
into a thousand pieces, the pieces would still
weigh a pound.”

“Yes, but if you burned the book, it
would weigh less!” cried Pep, delighted at
having caught the doctor napping.

“Not a bit of it!"” retorted the latter. “If
I burned the book and carefully weighed
the ashes and the gases and smoke that
arose, I should find that they weighed
much more than one pound; because, when
the book burned, its carbon would have com-
bined with some of the oxygen of the air
to form ‘carbon dioxide.’ Deducting the
oxygen thus added, T would find that the
ashes and the product together would weigh
exactly one pound. Not the smallest frac-
tion of an ounce would be destroyed. This
universal law is what is known as the Law
of Conservation of Matter. Not a particle
f matter can be either created or de-
stroyed!”

“It doesn’t seem possible,” objected Pep;
but Doctor Hackensaw quietly continued :

MOTION TOO

“Stmilarly with motion. If I. slam my
fist down on the table, the motion is not
stopped. Tt is merely transformhed into wind

6

and heat, and wind

and heat are merely

motions of another
kind. The total amount
of energy produced would
be exactly equivalent to
the energy consumed.”

“Yes,” cried Pep trium-
phantly, “but you your-
self created the energy
that moved your arm!”

“Nothing of the kind!” returned the doc-
tor. “The energy that moved my arm -was
derived from my food. It was stored up
in the meat or vegetables I had eaten.
Plants store up the energy of the sun in
the form of carbon. Animals cat the plants
and can then use this energy that has been
stored up in the form of starch, sugar or
other carbon compound. Every time you
move, Miss Pep; every time you think;
every time you feel an emotion; the.power
that moves your muscles, that works your
brain or that quickens your. pulse is -nothing
but stored-up sunlight, bottled up in the
green tissues of plants.

“It is the sunlight of by-gone ages, stored
up in coal or petroleum, that runs our trains,
our steamers and our automobiles and that
heats and lights our houses today! Even
the power from our water-falls and wind-
mills is nothing but the sun’s energy in
another form.”

“Is that what you mean by saying that
all motion is perpetual?”

“Yes. Everything in this universe is con-
stantly in motion. The stars in the skies
are all moving. The earth with everything
on it has a three-fold rotation—it revolves
daily around its axis, yearly around the sun,
and with the sun it journeys through un-
known portions of the heavens. Nor is
this all. Chemistry teaches us that the
atoms and molecules of every grain of sand
are also in rapid movement. In a word
motion is perpetual—everywhere—nothing is
ever at rest!” .

“Then why is it,” questioned -Pep, “that
people say that ‘perpetual motion’ is impos-
sible?”

“They refer to what are known as ‘Per-
petual Motion Machines’—that is to say,
machines that once given a start, would keep
on rumning forever. In a machine there
1s always friction, and friction changes a
portion of the energy into heat, which al-
though not lost, is dissipated into space,
and hence lost to the machine. We mav
by new inventions greatly reduce the losses
by friction, but we can never entirely elim-
inate them.

“Besides this loss by friction, there is also
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another loss. Every useful machine does
work,” and in performing this work, a por-
tion of the energy is also transformed into
heat or sound or other useless vibrations.
For example, in sawing a log, there is not
only the loss by friction in the working
parts of the machine itself, but there is
the added loss caused by the friction of
the saw as it makes its way through the
timber."
REAL PERPETUAL MOTION

“Then, if I understand you, perpetual
motion is possible, but a perpetual motion
machine is impossible ?”

“I didn't say that. The statement mus:
be qualified. Of course I am not speaking
now of the host of ‘Perpetual Motion'
cranks who believe that by a suitable ar-
rangement of magnets or floats on a whee!,
the wheel may be made to revolve forever
These geniuses seem to forget that the power
required to move the float or the magnet is
greater than the power obtained, and hence
there is always loss of energy. We see this
in the dynamo, which is nothing but a series
of shifting magnets on a wheel. But the
dynamo, in spite of its high efficiency, con-
sumes more energy than it gives out.

“When I was a boy of ten I invented the
perpetual motion machine that every bright
boy invents. I had twe basins of water and
I. proposed, by means of one siphon, to
siphon the water from one basin to the
other; and by means of a second siphon to
make the water flow back into the first
vessel again. If I had succeeded, I should
have had a real perpetual motion machine,
with the water constantly flowing.”

“Wouldn’t the thing work?"

‘““The door closed; with the skill of a ballet.
dancer she pressed down the starting switch
with her twe."”
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of Perpetual Motion

“No, for the simple reason that you can
only siphon off water from a higher level
to a lower one, and both basins cannot
be lower at the same time.”

“Yes, but you can keep raising the full
basin.”

“Precisely, and in so doing you use more
energy than the water can give in descending
again. That's where the flaw lies. Here's
a very similar scheme a man proposed to
me this morning.”

So saying, Doctor Hackensaw drew from
among his papers a diagram.

The water in the upper clased chamber
falls through the pipe B on the wheel W
causing the wheel to revolve, and the water
then flows back into the lower reservoir.
As the water empties from B, a vacuum is
formed on the upper reservoir and atmo-
spheric pressure on the water in the lower
reservoir is supposed to force it up into the
vacuum, and so the stream will keep on
flowing and turning the wheel forever.
Simple, isn’t it? All the work you want
done at no expensel”

“It looks as if it would work,” said Pep
“Where is the flaw?”

“Simply in the fact that the water
wouldn’t run out of B. It would run back
through the long leg A instead. The scheme
is ingenious, but so are many of those pro-
posed. In fact, a number of perpetual mo-
tion machines slip into the patent office
undetected, in spite of the efforts made to
keep them out.”

“But a water-wheel or windmill will keep
on forever.”

“Yes, but the force here is constantly
renewed. It is the sun that furnishes the
energy of the wind or the falling water, but
the sun only does so at the expense of its
own heat. The supply of energy must be
constantly renewed and will result in the
sun’s ultimately becoming a cold dead mass.

“The same objection lies to self-winding
clocks. There are clocks made which wind
themselves daily through the change of tem-
pePature between the day-time and the night-
time. Here, too, it is the sun's heat that
supplies the loss of energy.

CATS AND RATS

“I might class in the same category the
following attractive perpetual motion scheme
which some genius sent to the White House
during President Cleveland’s administration.
The idea was to establish<a business for
utilizing the fur of cats. The cats were to
be fed on rats, and the rats were to be
fed on the dead bodies of the' cats after
the hides had been removed. In order to
compensate for the matter removed in the
skins, and for other losses, the rats were
to be kept in a large enclosure in the open
air and the weeds that would grow spon-
taneously would supply the rodents with
more than enough food to make up for any
deficiency.

“The business could run itself almost auto-
matically at practically no expense. There
scemed millions in it, but, to the best of
my belief, the president declined the tempt-
‘mg offer.

“The joke -of the matter is, however,
that there is absolutely nothing impossbile
in the scheme. It would be merely doing
«n a small scale what Nature does on a
large scale, for all animals feed on plants
or on other animals, while the plants feed
on the waste of animals. It is one perpetual
round, the same as in the case of the water-
wheel or the wind-mill, and all losses are
in this case also, compensated for by energy
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Instantly the machinery began to work, and Pep felt a strong current of air as the car, slowly
losing its gravity, began to ascend in the guides,

derived from the sun’s heat, the energy in
this case being stored up in the growing
plant.”

“Gee, doctor I”” cried Pep. “That’s a dandy
scheme all right! But it seems to me that
all you say shows that a perpetual motion
machine is impossible?”

“Not at all, but our inventors are seeking
it in the wrong direction. No wheel or
magnets or floats will ever bring them what
they are hunting for. The gist of the mat-
ter is this. A machine that does work,
transforms energy into heat. In order to
secure perpetual motion, we must prevent the
heat from escaping and change it back into
energy again. There is the problem in a
nut-shell I”

“And have you succeeded in doing it?"

“Only to a very limited extent. But while
making my experiménts the idea occurred to
me that we might find perpetual motion in
atomic or molecular forces—of which heat
is of course one manifestation. Here, too,

however, my efforts have so far proved
vain, although of course, until we know
something more about atoms and molecules
we cannot predict what surprises there may
be in store for us. And then, all at once
my thoughts turned to gravitalion. Here
was a source of energy which seemed in-
exhaustible, for we have no reason what-
ever for believing that the earth, in attract-
ing another body, uses up any of its energy.
Its attractive power seems just as great
afterwards as before. Here, if anywhere,
was the place to seek ‘perpetual motion.'

“But I won’t tire you with an account of
my experiments. For some months past I
have had an experimental machine under
construction, up in the Adirondacks. I have
just received word from my foreman that
the machine is now finished, ready for the
start. [ am going to fly there this afternoon
in my airplane, and if you want to come
along you ¢an yourself press the button that
will start the machine going.

(Continued 1z page 7005
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Hero’s Automotor

TOLEMY PHILADELPHUS, Prince of

Egypt, graced the try-out of one of Hero’s

automatons. He saw the slender thread cut
and the machine start off throwing flowers at
his feet—while the peace emblem fell out, took
wing and flew away. He noted the six dancing
girls spin on their toes as they ctrcled ‘the
temple: the Victory on the Dome whirling m
another direction: the Bacchus slowly turning
as he poured upon all sides aiternately milk
and wine and at the same time the two altars
were belching forth perfumed smoke.

After the automaton had gone thirty fect it
stopped, then it reversed and camc back the
entire distance and saluted the Pharcah with a
shower of lotus blossoms. Then it seemed to
rise, when it made a circle and saluted with
myriads of humming birds, then it did a _circle
backwards and saluted by releasing one most
beautiful white egret, at which Bacchus emitted
a prolonged and shrill whistling wail.

In action the thread “ST” releases the
weight and ratchet actuating axe which cuts
thread “T" releasing a weight “J” whose fall
opens slide valves “SV I" allowing the sand to
run out—which allows the weight in the largest
compartment to fall slowly, its power is com-
municated by rope over two pulleys, thence
downward, connecting with drum "MD" that
actuates, the drive wheels. After part of the
drum “MD” is unwound a reverse winding is
met that makes the drive wheels go backward.
The weight “R” in falling rotates the roller
bearing collar “RB” “RB” in which six friction
wheels “FW" spin the girls “G” as they circle
the temple. Weight “D.” in falling. opens com
pound valve “C” controlling the twao pipes from

.
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tank “M” “W" which' contain milk, wine and
compressed air held back by the rotary cut-off
“K.” Weight “LV" turns spool “S” rotary
cut-off “K” as well as “l.) the Bacchus—the
three which are one piece of metal. The cord
from “LV" after leaving “S,” the spool, woes
to bobbin “SS,” where its unwinding rotates
the Victory -statue, “SSSS” through shaft
“§SS.” When the large weight nears the cud
of its trip it unhooks from the drum “MD”
and trips the cam “KM,” which opens slide
valve “SV 2,” releasing sand and making the
small weight - through its rope connection to

(Continued on page 715)
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Dating 200 B. C.
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THE automaton made famous by Hero’s writing was
one of the mechanical marvels of ancient times. It
ran straight, reversed itself, described circles, tossed
out fAlowers, released a dove, was encircled by dancing
girls, carried a figure of Bacchus, which poured forth
alternately milk and wine, and was surmounted by

B
B

663

v Charles
., Bunnell

Winged Victory, which revolved constantly. Upon

one occasion it entertained one of the great Pharoahs

or kings of Egypt, shortly after that famous figure

inquired after a royal road to mathematics, and was
told it did not exist.
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HOW scientists prove the fact that
Saturn’s rings are composed of
thousands of small particles, and that
the planct was not composed of one
solid mass, but rather of a number of
concentric shells with those on the in-
terior revolving more swiftly than the
outer ones, makes an interesting story.
Galileo was the first to notice a pecu-
liarity concerning the planet. He
thought, however, that what later
proved to be the rings, were merely
two huge satellites. It was not until
very recently that the facts concerning
the planet, its composition as well as
the composition of the rings, and vari-
ous peculiarities which make themselves
manifest irom time to time, have been
thoroughly understood. Scientists are
working constantly on the many prob-
lems.

CONCENTRIC
SHELLS
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The Problem of Saturn’s Rings

74

)SATURN

The most surprising diseoveries concerniiig the planet
were made with a spectroscope. With the aid of this
instrument, it was definitely proven that the rings consisted
of small particles, and that the inside of the rings revolved
more swiftly than the outside. In the realm of pure mathe-
matics, Professor Lowell at the Flagstaff Observatory,
Arizona, proved that the attractive effects of Saturn’s moons
would Jeave the rings with various gaps in them. This
computation was made chiefly in connection with the two
largest ones. It is a well-known astronomical law that where
two bodies rotate at periods which are multiples of each
other, one of the two bodies must change its orbit. The small
sketch shown just under the cross-section illustration gives
the result of Prof. Lowell’s computations. The dark spaces
show where gaps had to occur according to mathematics.
The gaps shown at 17 is Cassini's division, and that at 20
Encke’s division. However, when these calculations were
checked up against observations, it was found that the divi-
sions were shifted slightly away from their actual
position, as observed. This Jed to the postulation
of the theory that Saturn was not a solid planet as

SATURN IS
NOT IN CEN -
STAR SEEN DULLED

3 TER OF RINGS
jg?, ,_“,'3?,52" THROUGH OUTER RING 5
STAR :
. FLICKERED S T
; T MICES SHATTERING
CeeT DUE TO GRAVIT-
ATIONAL PULL
FORMING
RING —
} ¥
RINGS 77 4
A X/ B /,./).
xj 7«1

PARTICLES ON INNER
RING MOVE FASTER
THAN THOSE ON QUTER

STAR SEEN BRIGHTLY c
THROUGH CASSINIS
DIV. AS IN OPEN SKY

By observing the passage of a star behind Saturn’s rings and noting its compara-
live briliancy as it passed from one division to the next, it was proven conclusively
that Cassini’s division was an actual division, and that the Crape ring was thinner
than the others. Also, since the star was not observed to flicker it followed that the
particles within the ring had to be three hundred feet or less in diameter. so as not
to subtend sufficient arc to cut off a view of the star, thus causing it 10 twinkle,
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12 E! 4 15
CRAPE
RING
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previously supposed, but a system of concentric shells, as shown n
the large illustrations above, with the mner shells revalving more
swiftly than the outer ones.
checked on this theory, coincidence between observation and caleti
lation was found perfect. At different times observers had noted
slight irregularities in the thickness of the rings. Upon carefully
noting the position of these thicknesses and checking them up
against the gravitational lines of force from the varions moons.
it was found that these enlargements were always in the field of
greatest gravitational strength.

When the mathematics were re-

CASSINIS
DIVISION

CRAPE
2 RING

£

T SUSPECTED
OUTER RING

After complete study of all the cond;
tions and observations. scientists believe
that the rings were formed by the shat-
tering of some other body passing in close
proximity to the planet. It was calcu-
lated that no solid body could exist near
Saturn if its distance were less than 2.38
times the radius of the latter. Since such
is. the case, and since it was. definitely
proven that solid matter could not exist
so close to the planet, it was postulated
that some solid body was shattered into
small bits, thus forming the rings. A
number of observers have recentl

brought forth claims that another outer
ring exists at the edge of the present
ones. Such a ring is required by a math-
ematical theory, and one or two famous
observers have brought forth claims of
having secn it. However, as yet there 1s
not sufficient observation proof to make
its existence accepted.

ENCKES
DIVISION
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The Artificial Man

Removing the Fangs of Death by Substituting Organs of the Body
Which Have Succumbed to the Effects of Time
and the Ravages of Disease.

By JOSEPH H. KRAUS and H. WINFIELD SECOR

Miss Fannie Brice
before and after
surgeons reshaped
her nose.

- o

At the left we see the various substitu-
tions made for different organs in the
human body. These methods are not as
impractical as one might at first glance
suppose them to be. The heart pump is
a simple double valved mechanism; it
pumps the blood through the artificial
. lungs, and consequently replaces both.
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You have all read of the eye lens of a pig which was grafted
into a boy’s eyeball. Artificial eyes are frequently found which
rotate and move the same as the natural eye, and there is
nothing new in artificial teeth. Victims of many
accidents have shown us how to use artificial
arms. The authors have seen a man thread a
needls who was equipped with two artificial arms,
and men racing who had artificial legs.
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And now comes the announcement that Dr. John J. Abel, Professor of Pharmacology at the famous
Johns Hopkins University Medical School, has invented an “artificial kidney.” The photograph of
the kidney is shown above and to the left is Dr. Abel in his laboratory. This artificial kidney was
tried out on dogs and it is soon to be employed on human beings who might be suffering from
corrosive sublimate or other similar poisons. The cylinder is of glass and contains a number of
celloidin tubes, which strains the poisons out of the blood and simulate the action of the kidneys.
The device is attached to an artery and a vein. The time will soon be forthcoming when the organs

ARTIFICIAL TEETH ARE IN EVERYDAY USE a h ) 3
R T : of man may be made artificially and glandular fuids will be injected into the blood constantly.
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MaKing One Room Into Three

r* DISC REVOLVING N CEILING JOINTS Z
JOINS THE THREE PARTITIONS,
MAKING ROOMS SOUND-PROOF

~I*~1/5 H.P. MOTOR GEARED
/ TOTEETH ON FRAME

OF PLATFORM SHIFTS
THE PARTITIONS AS

DESIRED

REVOLVING |
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BEING USED AS
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ERMAN architects have recently evolved the idea of open-

ing all the rooms of the floor of a house into one large
apartment. The system is based on installing a turn-table at a con-
venient corner, where three or more rooms meet. By mounting
the turn-table, so that it can be shifted with ease by the use of
a small electric motor, the walls may be so turned that the
three rooms can be converted into one. A dining table may be
installed in one of the compartments, a piano may be placed
in the middle. In such a case it would only be necessary to
press a button revolving the turn-table in order to shift from
the dining room to the parlor. The mechanism is simple.

Model Shows Atomic Forms

At the left the revolving

atomic form model together

with the switches which
light the various lamps.

7

¥,
—
¥

il

The General
Electric Com-
pany have in
their labora-
tories con-
structed
an . atomic
model of
circles and
lights, shown
at the tight.

When hydrogen combines
with oxygen, the two "
hydrogen nuclei are as-
sumed to place themselves
in the unoccupied corners

of the oxygen atomic '
structure, as shown above,

Above is shown a model of
the oxygen atom with two

of its corners blank. In the

center is the nucleus around

which revolve the eight elec-
trons of the atom.

Y ‘i\\\‘\\.
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Two hydrogen
atoms unite to
form a single
molecule, The

complete arrange-

ment follows
“: somewhat the
shape given above.

Above is shown highly
magnified an ordinary snow-
flake, illustrating how the
crystalline form composes
itself symmetrically about a
center, reminding us very
much of distribution in
atomic structure.

The hydrogen atom the simplest
known, consists of one electron
revolving about its nucleus, as

The point of a pin allows a billion, billion
molecules to rest comfortably upon its
illustrated above. point,
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Novel Degree Method

By ANDY GILBERT

i

Taking advantage of the sub-con-

soious mind’s control of the actions

of an individual when he is asleep

or nearly asleep, this novel third de-

gree method was recently brought
forward.
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I LECTRICAL . .
i E':g'srcua;‘-s T - While the prisoner is asleep,
9 GRAPH &rns or partly asleep, a picture of
L BEHIND — . the deceased (if the prisoner
" FALSE . s 4 is a murderer), is thrown
Mgl it [ on to the wall of the cell.
: A suitable voice is made to
ask some question, such as,
“Why did you do it?” A
dictaphone is concealed in
the wall of the cell, which
carefully records any sound
that the prisoner may make,
while detectives watch his
actions.
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THE cross-section depicts the
operations of a huge grain
elevator. The grain comes in on
cars, passes down to the conveyor,
is hoisted to the top of the build-
ing through buckets, and distri-
buted to one of the huge storage SCALE 1/
tanks, 1. As the grain is sold, it HOUSE

is let out of the bottom of the DY

storage tank, hoisted to the top of r : it

the building again, passed through VA el ! T & -

a weighing bin, and then allowed 1IN i P — " ST ——

to run down pipes into freight i
cars, in which it is shipped to the
flour mill. The particular elevator
used in the present illustration,
is the Santa Fe elevator at
Kansas City, Kansas. It has a
capacity of six million bushels.
Clarence A. Snyder, Reporter
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Farly American Patents

Early Mechanical History Told by
the Patent Office

i
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One of the earliest patents
on record dated June 26,
1797, covers the construction
of the ordinary turn plow.
The same principle, incorpo-
rated in the share of this im-
plement, is used today by
every farmer; the construc-
tion of the turn plow has
changed little since the issu-
ance of this early patent.

Probably the most impor:
L2tented Nartd, 1794 tant patent in the history

B. DEARBORN ¢ Z Z2ps of the United States before
WINDMILL e 2 the last fifty years was that
Patented Apr. 30 1799. IS ( 17 covering  Eli Whitney's
EATHERING ™ * ,71 N c.otton gin. Thg illustra-
g v, 3 S, tion at the left is a copy
s | nys VANES ﬁ» \ the

) . \\A Y PRE \ of the original patent draw-
g I: - _}5 — - = = ing, as are all the others on
?’ \@f D7, 21t AN this page. The gin changed
P 74 entirely the economic sit-
2 uation of the Southern

9 ' ‘ ¥ States.

Sy

patented Jan- 17 1798, - '\
Wi, AT

aosep OPEN cwsEp

4

Even in those days the inventors were
already at work upon the solution of the Choth 5./?5&)7}2_;7%0/:.
great problem involved in making the o i e
power of the wind useful to man. Above —s : =
is shown a patent 1130 | [ T1T
sketch of an early
windmill with double
feathering vanes.

g
X

= ﬁ ' ’fal I 77 .

Py 7

W
i d'{{l& (Il Wm’y Vi “»/ ) :m
E.v i \

AN ;

—\‘“ T 1 //

As the Industrial Revolution was ushered in principally through the  The father of our presnt day coffee mill was
application of mechanics to the manufacture of cloth and clothing, the patented in 1798 by one T. Bruff, a sketch
patent shown above covering the design of a cloth shearing machine is from his original patent paper showing the
of some importance in our history. A large part of the early patents assembly of the burrs and the method of
had to do with agricultural or weaving machines of some sort or another. feeding the mill is given above.
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X-Ray Finger Prints
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with a solution of red lead ard linseed oil.

E

THE Police Departments in several cities have recently begun using an X-ray method
of taking finger prints of criminals, since the accuracy of this method is much
greater, due to the bone image being present for checking, The finger is first painted
It is then placed on a photographic plate,
as shown in the illustration to the right, between the plate and the X-ray tube.
gives a perfect X-ray negative of skin and bones from which as many prints as
desired may be made and transferred to different parts of the country, thus giving
police officials everywhere an accurate double check record of criminals’ fingers.

This

The Angler Fish

THESE strange fish, shown above, subsist in the easiest possible way. Its
wide mouth acts as a trap in which it catches smaller fish at play.
It is also equipped with a unique frontal filament, which dangles in front of
its nose attracting prey. This filament also has the property of glowing
when the fish makes a trip into the darker and lower regions of the sea. It
com:s close to land in shallow water only in spawning season. After
eating this fish selects a warm spot near the surface of the water at the
edge of a shallow bay, where it basks until its stomach full of food has
digested, when it fares forth again in search of prey.

—Photo Copyright Dr. W. H. Ballou.

Corpuscles Circle Earth

— a -

If all the red corpuscles in the human system were placzd end to end, they
would make a chain which would encircle the earth more than three
times. —Kosmos,

g ey e Rt T T (e e

Head Radiator

One of the most novel , T - 4
,}% ) =5
- = N

R T nn

of the devices put on
the market during the
past few months is
that illustrated at the
right. As noted, it
can be placed
around the head,
and it is also manu-
factured to be super-
imposed over the
heart. The  little
metal vanes act as
radiators of the bodily
heat. They say it ac-
tually works!
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Switching

A New York concern has just brought out a
new type of locomotive using crude oil as fuel,
which is entirely smokeless and noiseless in
operation for use in switching around large
cities where the ordinary steam locomotive
causes a disturbance. At the left is a view of
the new locomotive compared with a standard
type of the same power.
—Photos Ingersoll Rand Co.

DIESEL
ENGINE

ENGINE FUEL
THROTTLE

ELECTRIC
CONTROLLER

S ) S
4 ELECTRIC MOTORS

]

U

P
C CON-
TROLLER AND

ENGINE THROTTLE
pTE e ~

7R

2MOTORS

By examining the sketches and photographs above, a clear ijdea as to the method of opera-
A six cylinder semi-Diesel engine is directly

is wired directly to the
which are attached directly
The engineer also controls the flow of fuel to the engine,
Since the consumption of fuel is pretty well proportional to the power used,

tion of this new locomotive may be gained.
connected to a suitable generator and exciter. The generator
engineer’s control box and to four motors of the trolley car type,
to the axles of the wheels.

ment of this throttle is necessary,

little adjust-

B. Arvin

The Work of Tycho Brahe

THE WORLD SYSTEM

OF TYCHO BRAHE
{ MOON, X SUN, ¥ MERCURY,
-Q VENUS, d' MARS 2 JUPITER,

% SATURN <
X A

TYCHO Brahe, the instructor of Kepler, evolved an.astron-
omical idea of his own which is shown in the sketch to the
left. He conceived the earth as fixed in the center of the uni-
verse. Around it revolved the sun and the moon, and the.

planets in turn revolved around the sun.
of course in a band outside the movement of the planets.
of his best work was done with the aid of the two huge sextants

shown in the photograph at the right.

The fixed stars were
Some

It was his opinion that

astronomy could only make great advances through the aid -of
accurate measurements made with the aid: of sensitive instru-

ments and a telescope.

He lived between the years 1546 and
1604.—Ffubert Slouka, - Reparter -No. 7110.
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Rain Fish

N August, 1918, a small territory in northern England
enjoyed what was possibly the most novel of all
showers. The precipitation in large part consisted of

I

fish. The explanation which has been made, and which g | e g
| is seemingly a logical one, iz that a water-spout off-shore . = 3 F

lifted the fish by its power, carried them a short dis- r = 3 4 ):m P
| tance inland, and with the dispersion of the water spout .‘ - e ==ool

and its power, dropped the fish on the land. A shows the i - [

: s rain of the small fAishes; B the larger fish falling into the - - o
©19eq By ey ocean; C the water spout; D the wind; E the spout- & r“c-\. vz & &
SCIERCE D (NVENTION s body; F the whirl. @.ﬁ"" e — ¢
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Prolonging the Life of Films

Below is shown a view of the film-facing machine, which at-
taches the small copper ribbons to the sides of the film. The
work is quickly and accurately done.

——

ONE of the most costly divisions of moving picture
production and projection is the constant wear at
the sprocket holes in the side of the film. A Philadelphia
inventor has recently brought out a novel means for
prolonging the life of the film by binding small strips
of thin copper along the edge of the film, thus giving a
positive hold for the gear and preventing excessive
wear. Both faces and both edges of the film are pro-
tected by the copper, the opposite sides being clamped
through, so that the strongest possible construction re-
sults. It is claimed that this method of preserving the
flm will save many thousands of dollars in extra posi-
tives, which have been required in the past.
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WHAT HE LIKES

Editor, Science and Invention:

I am an old reader of your magazine; my
ittention having been attracted, a few months ago,
o one of your popular articles on Astronomy,
n which subject I am much interested, though
she veriest tyro. But, I have followed your
magazine for a few months, and am glad to say
that I believe your new issues are a great improve-
ment on what was already a vastly interesting
publication.

Although your magazine is manifestly intended
to be popular, and is not written for the profes-
sional scientist, nor the professional engineer, yet,
it is filled with interesting things which the
dryest professional may find joy in reading, and
brings to his attention a host of things which
might otherwise escape him. I have been very
glad to note the generally high degree of accuracy
with which you present scientific 1natters popu-
larly. (This does not apply to your fiction.)

Your sub-divisions of subjects are admirable. I
feel sure that your PRIZE CONTESTS will bring
to public notice very many interesting and useful
things, which would otherwise have remained dor-
mant. The Editor of THE ORACLE has a hard
row to hoe as a matter of course, but he is
making his department interesting now, and
have a feeling that he will make it increasingly so.

Allan V. Garratt,
Boston, Mass.

A BOUQUET

Editor, Secience and Invention:

Perhaps my opinion will not be of a great
value. Nevertheless, I dare to say I know how
to make a distinction between what is worth
while and what is not. o

Rather inexpert as I am in the art pf writing,
of expressing my ideas before a public so well
cultivated, as the American public is, or in seeing
my thoughts printed in a valuable issue, rightly I
fear how weak any of my phrases will be, which
attemnpt to add any more f:m_xc and merits to the
wonderful monthly iagazine, SCIENCE AND
INVENTION. . .

Some time ago while in a magazine store, on
casting a glance upon the titles of the newspapers
and magazines; the title which really struck me the
best was the name of your very well known
review. But my interest and surprise was a good
deal greater, when I opened it, read some of the
articles and saw some of the engravings contained
in it. Since then it is my favorite friend and I
have become a devoted, passionate reader of this
review which was published before under another
name, but today, this Golden title and cover is in
accordance with what is in the magazine.

Carefully I turned over its pages, read each one
of its articles and looked at the very we]l.arr:anged,
illustrative scientific pictures contained in it.

Today when we are in the century of Science
and Invention, nobody wlho has a real sense of
investigation in the causes which produce such
marvelous effects in the way of scientific inven-
tions and discoveries can be uninterested in read-
ing it. The people in general, when.they see an
object that the discoverer or scientist offers to
their service. ask themselves,—“What is the use
of it; what can be done with it and how can it
be employed?’ And they are right. The real
wise man, who pays attention to the infinite truth
of things goes into the study deeply. He first
makes his acquaintance with the object. But he
doesn’t stop here, he tries to go further and
further in knowing the intimate cause of it, how
it has been produced and what it can do.

Now you offer to the public, within the reach
of everyone the easy acquiremeut of much scientific
knowledge, that in other ways it would be very
difficult to obtain.

Who is eager to enlarge and heap the treasure
of his knowledge must go and drink in the pure
and true stream of science to acquire what may be
called real and meritable knowledge of the present
and the tremendous progress of science.

A.. G. Gutierrez,
Cincinnati, Ohio.

(My. Gutierres, the writer of the letter printed
above came to these United States but two wyears
ago. No doubt many of wus think that Mr.
Gutierrez has over-estimated the virtues of the
publication. Let us hear what some others have
to say.—Editor))

SUGGESTIONS ARE IN ORDER

Editor, Science and Invention:

There are some things I approved of in Science
AND INVENTION and some that I do not.

Your idea of putting the magazine in pictures is
all right, for the popular scientific articles, but
not for the Constructor and How-To-Make-It
Departments. Please don’t make another popular
magazine out of your magazine.

There are several magazines which give the
latest news in science and mechanics, but not the
old romance of discovery that has led up to it
of which modern man knows so little. You could
have a page every month showing step by step, as
motion picture cartoons (or as in the comic sec-
tions of newspapers) the creation of the Universe
by the nebular theory; The coming of life (with

Science and Invention for November, 1924

Readers Forum

A

SCIENCE AND INVENTION desires
to hear from its readers. It solicits com-
ments of general scientific interest, and will
appreciate opinions on science subjects. The
arguments pro and con will be aired on this
page. This magazine also relishes critic-
isms, and will present them in both palata-
ble and unpalatable forms. So if you have
anything to say, this is the place to say it
in. Please limit your letters to 500 words
and address your letters to Editor—The
Readers Forum, c/o Science and Invention
Magazine, 53 Park Place, New York City.
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microphotographs); The life and death of prehis-
toric monsters; geology, archaeology, paleontology,
anthropology and other subjects which you barely
touch upon.

Also why not have a page each month with
pictures of some room in a museumn, for instance
“The Hall of the Age of Man' in the American
Museum of Natural History or the First Egyptian
room in the Metropolitan® Museum of Art?

And again those covers! When I look at your
July and August issues it looks like the covers
at least are not in keeping with the improved
magazine.

Why not have some covers such as never ap-
peared on the magazine before, such as a micro-
photograph of diatoms in ‘colors, disease germs, or
the head of an insect; A quarter of the moon
hanging down with its numerous mountains; A
streak of lightning, queer animals, plants, fishes,
spectroscopes, mighty telescopes, prehistoric animals
and human life, ancient ruins, scenes in the
Ice Age, and surgical operations? I believe if
you would put the things I have mentioned up to
4 vote, you would find many that think the same
as I. C. E. Payne,

Gerber, California.

(Many of the covers you suggested are found
on issues of this publication, which are several
years old. There are but wery few readers in-
terested in some of the subjects you mention and
many of the ““facts” are still open to argument.
We will appreciate comments from other readers.
—Editor.)

s

The Experimenter

has come back! If you are one of the
one hundred thousand readers of the old
ELecTRICAL EXPERIMENTER, you will ne
doubt be glad to hear that the EXPERI-
MENTER is coming back BIGGER AND
BETTER THAN EVER. Beginning with
the November issue PracricaL ELECTRICS
has been changed into an entirely new
kind of magazine entitled

The Experimenter

In this magazine which has been greatly
enlarged in point of contents, illustra-
tions and circulation, you will find the
following new departments:

Experimental Radio
Experimental Chemistry
Experimental Electricity.

There is an entirely new treatment of
radio containing experiments only. 90%
of the magazine coutains pure experi-
nments written by the foremost authorities
in their respective fields, also a monthly
editorial by the writer.

A fine roto-gravure section is
added to brighten up the magazine. If
you want experiments, this is your maga-
zine.

Be sure to reserve a copy from your
news-dealer belore the issue is sold out.
THE EXPERIMENTER will be on sale
at all newsstands beginning October 20th
1924.

Hugo Germsback
Editor

It
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EVOLUTION

Editor, Science and Invention:

Did you ever look all around the room, looking
for your glasses, only in the end, to find them
comfortably reposing on your nose? Did your
wife or sister or daughter ‘ever tell you about the
time she looked everywhere for -her thimble, only
to find that it was on her finger all the time? Did
you ever hook up a radio set, and when you
tried it out, find that it would not work. and
after long and irksome hunting, find that the
trouble is some silly little thing. that you wonder
how in the world you could have been stupid
enough to do? I have no doubt that you have
had all of these experiences; we all have, and
when we go back over them, if we really stop to

think, we cannot help but wonder at how simple
the thing was after all, if we had only known the
truth about it. How wonderful and stmple truth
really is, when we see it!

I have just read and re-read your editorial

entitled ‘“Evolution” in the January issue of
ScIENCE aND INVENTION and have been struck
with wonder and astonishment at what you have
to say; not that what you have to say is new to
me, but that such things should be set forth as
facts, in a magazine that purports to be scientific.
“Those who refuse to go bevond fact rarely get
as far as fact.”—Huxley. That is very true, but
it is also very much more true that those who re-
fuse to stop at fact, but continually go beyond it,
rarely reccgnize it as they go past. In other
words, in our search for fact and truth, it i
much more common to fail to see the truths ths
are right under our noses and search for them i
the far off distance, than it is not to look fai
enough fpr them. When we have finally solved a
problem in mathematics, which has for a long time,
been puzzling us, we, almost invariably find that,
if we had only gone about it in the simple way,
we would have gotten the answer, but instead of
doing that we went about it in the long way, and
find that it is not the right way. We find that
the truth is simple.
. So it is with every branch of learning. Truth
is simple and right under our noses, if we will
only recognize it and not in the far off distance.
Evolution is a theory, designed to explain how it
happens that things are as they are at the present
time, and where they came from. There are things
m it that are possible, and even things that are a
little probable, but there is not one thing that has
absolutely been proven to be true. It is possible,
and even probable, that plants have evolved into
new species of PLANT life; it is possible and
even probable that animals have evolved into
new species of ANIMAL life, but it is not only
improbable but impossible that plants have evolved
into animals, and particularly that animals have
evolved into reasoning beings. In all the history
of.the world, there has never been the slightest
evidence, that is acceptable to a reasoning man,
of the evolution of a plant into an animal, of the
evolution of an jrrational animal into a rational.
I will admit that it is not a contradiction of
terms to say that it is possible that a plant should
evolve into an animal, but it is a contradiction in
terms to say that the irrational could, of itself,
evolve into” the rational. The rational part of
man, is something that is wholly and entirely be-
yond the scope of matter. No reasonable man
would say that in matter, there is the possibility
of the conception of an abstract idea, and yet,
man is able to conceive the abstract. How then
could matter evolve into something that wholly
transcends it? Reason is the power to conceive
the abstract. Power to conceive the abstract
po_st}llaie§, a something that is capable of con-
celving it, actually existant, and possessing it.
Is this something which is capable of possessing
ghlg power found in physical matter? Certajnly
it 1s not, else, why would not brutes manifest this
power? They have existed for a good deal longer
than man but have never shown the least signs of
reason, while man, from the date of his first
being has shown decided signs of reason. If the
seat of reason is to be found in matter alone, the
beast ought to be more intelligent than man. Is
that not reasonable?

No man of sound reason will deny that there
must have been a first cause of all that exists,
whatever we may call that cause. Nothing has
ever beep known to happen without a cause fox
it, and it is not instinct of human nature that
it is not possible for anything to happen without
some cause or other. Something caused matter to
exist in the first place, and then in some way or
another; it took on diversified forms. How these
diversified forms came about is explained in many
ways, one of them being evolution, a far-fetched,
unprovable theory. and another being a perfectly
slmp]e_and plausible explanation, the explanation
given in the Bible, of the creation of the world
by God. I should think that it would be well for
lovers of science and men interested in truth,
to read this explanation, ponder over it a little,
compare it with the wild assumptions of evolution,
and then, in all fairness, pass judgement on which

of the two is the most probable, and most in

accordance with the reason that we are all sup-

posed to have. A, . Riordan,
Flagstaff, Arizona.

(There is evidence of evolution on every side
of its. The path of man from the embryonic
unicellular structure to the developed infant 1s
one of continuous evolution. The path of man
from prehistoric times to the present day is like-
wise one of progression.

On the other hand, in certain types of structures
there is still difficulty in classifying them as either
animal or plant life.

Ewvolution is mnot a bugbear. It is mot as
irrational a theory as many would have us believe.
It does not conflict with religious teachings to
any material extent as is evidenced by the fact
that at Fordham University (Pre-medical Course)
years ago, evolution was taught to the writer by
Jesuit priests and did not cut down attendance of
the church.—Editor.)

(Continued on page 724)
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In the illustration below the
shark is holding two fingers
over the face of the six. This
indicates to his pal that he has
two pair, and the card shown
illustrates that the higher of the
fwo pair is sixes. Invariably
the shark stacks his five cards
together, and does not show
only one card as illustrated in
the drawing below. This would
be a dead give away. The right
way to do it is illustrated at
the middle right of this page.

More @@mbﬂ@fs”"ﬁ“ri@ﬁﬁg
Exposed

By MARK MELLEN
The Man Who Fooled P. T. Barnum

N this page are shown several more methods of_ cheating at

the card table. This is a continuation of the .111ternat1(_mal

code among gamblers from the last issue, which described
some of these methods. To gamblers the information is va‘l‘uable
in that it enables two confederates to work the trick called “play-
ing the high hand.”

Each cheater knows what his confederate has, and therefore,
only the high hand plays. Let us suppose that the opener of a
jack pot has bought three cards and made three jacks, while at
the same time one of the confederates has two pair and the other
holds three sevens. In such a case only the one holding the better
hand, that is, the three sevens, will make the call. Without these
signals both of them would have to call, having one pair of each,
and their loss would be just twice as great when the three jacks
collect the money.

In other ways the information is useful also. One s_hark——Tom,
we'll call him—might flash the value of his hand to his pal Jerry.
“T have three sevens,” he signals. Jerry takes a peek at the hand
of the player next to him who is betting, and knowi at once
whether or not Tom has him beaten. He signals back “raise” or
“drop,” just as the occasion demands. Of course the other sharp
does not even make the call. )

Those who have been following this series of exposés had
better not think that they are wise. The best “wallet filler” is the
fellow who thinks he is a wise guy. The clever sharps can trim
him better than anyone else.

Below the fake cut is illustrated.
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In the figure at the left the card sharp is exposing a
king and bending one finger over the top of the card,
a natural position, but
that he has a pair of kings.

it indicates to his partner

Below the proper method of
signalling to a confederate is il-
lustrated. The five cards of the
poker hand are stacked together
and carelessly held in the hand.
For the moment the sharper
does not even glance toward his
confederate to see if he got the
signal. Just as the game is
about to continue, he receives
the “go ahead” signal from-his
confederate, and knows that his
hand is good. The three fingers
held carelessly on the top of the
card indicates that the player
has three cards of the type ex-
posed, namely, the seven of
spades.

A good

The “In Jog” is used to mark where cards
are to be cut, so as to preserve a stack.
The sharper arranges the cards in the man-
ner he desires they should be run off
when dealt. With the top twenty cards
stacked he pulls the top card toward his
body, draws out from the bottom about
half the deck and places it on top. He
shuffles thoroughly the cards that are now
on top of the identifying card or In Jog
and then takes hold of the In Jog or
protruding card and =all below it and
places that bunch on top of the deck.
An expert card sharp can gather up the discards and stack
them at the same time. After arranging cards in desired order
he divides the deck into two almost equal parts and crimps or
bends the top part so that it resembles an arch or bridge, at
the same time bending the lower part of the deck in the oppo-
site direction. By a quick motion the lower half is pulled out
and placed on top of the cards bent.in the other direction, as
shown diagonally to the right. When the cards are now sub-
mitted for a cut there will be a “break’ or gap between the
upper and lower halves of the deck, and an innocent person
will almost invariably cut right there.

“mechanic” can run up a hand so that on
the deal each player will receive the cards
intended for him, but to accomplish this
and disarm suspicion the man who runs
up the hand must make a cut that at least
looks like the real thing. He, therefore,
stacks the cards to suit himself, but puts
on top one card that is not requird—an
extra card to be disposed of.later. When
through with his false shuffle, which does
not shuffle the cards near the top of the
deck, he grasps about twenty cards on top

of the deck with his right hand, and then

quickly grasps with his left
hand the top card and all
those under the ones that are
held in the left hand (the
stacked cards), just as illus-
trated below. Both hands are
drawn apart and the top card
in the left hand falls down on
the other cards, while the
stacked cards in the right
hand are thrown on top and
the deck is ready Yor dealing.
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Heavens In November

ance at this time of the year. The

Leonides which appear to radiate
from the direction of The Sickle in Leo are
due to appear about the fifteenth but will be
seen only by early risers, for Leo is now
to be found in the eastern sky before sun-
rise. The Leonides are among the most rap-
idly moving of all the periodic swarms be-
cause they are met by the earth “head-on.”
the morning side of the earth being the
advancing side of the earth in its orbit, the
evening side the following one, In the eve-
ning skies this month we will have the An-
dromedes and The Taurids. The more noted
of the two swarms is The Andromedes,
which will appear about the 23rd or 24th,
coming from the direction of Andromeda in
the early evening hours. They are sluggishly

OVEMBER is a month of meteors.
Several swarms make their appear-

By ISABEL M. LEWIS, M.A.
of the U. S. Naval Observatory

moving with respect to the earth because
they are moving in the same direction and
have to overtake it. They leave reddish
trails while the rapidly moving Leonides dart
swiftly across the sky leaving brilliant blue
or greenish trails. The Taurids have sev-
eral radiating points in Taurus, one of these
being close to the Pleiades, and they appear
at several different periods during the
month. They are noteworthy for the fact
that occasional fire-balls appear among them
which are meteors of exceptional size and
brilliancy, the appearance of which is at-
tended with loud reports or detonations, an
effect of their encounter with the earth’s
atmosphere.

Meteors are but cosmic dust, particles of
matter weighing usually but a few grains,
and traveling in the paths of comets that
have become disintegrated. When their orb-
its intersect that of the earth these meteoric
particles penetrate the earth’s atmosphere and
glow brilliantly for a few brief seconds as
they are heated to incandescence by friction
with the earth’s atmosphere. Their ashes
then sift gradually down to the surface.
Some swarms of meteors are closely bunched
in their orbits, so that showers of unusual
strength occur at intervals of a number of
vears when the earth runs into these denser
portions. Both the Andromedes and Leon-
ides are of this kind. The Leonides appear
in great numbers every thirty-three years
and the Andromedes every thirteen years.
But every year they appear in greater or

(Continued on page 708)
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Everyday Chemistry

By RAYMOND B. WAILES

What do popular gasoline
“improvers” contain?

Which clinkers the more readily, red or
gray ashes?

Is there deadly carbon monoxide in
tobacco smoke?

o
{len

!
1 '

(ll
J(h'

= - How does a chemi
What causes the tops of bleaching powder : 1 Chemic:;ms;amreesr;:ember
cans to be blown off?

How is artificial frost on
mirrors made?

Are ocean cables pure lead? Have you tried the new gasified ice cream? Is silicon a mineral?

(Answers appear on page 736)
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Gold Cover

= 1st Prize—$100.00 in gold:
Karl Fichtner.

2nd Prize—$75.00 in gold:
Atenodoro Herrera,

‘ 3rd Prize—$50.00 in gold:
(3 Mrs. George B. Johnson.

3

GOLD PAPER ! |

N} The principle of the Ano Kato
is involved in the first prize
winning device, shown at the
right and above. The box is
covered with gold paper and the
figures are cut from the same

—t

o o Ji—

fiing

i
L= I

material.  To operate, rub the ! GLASS i i g
glass briskly with a piece of ” i 4t}]§4Prlz]$4:l§25.0%lnPg01d'
chamois or leather, After several GOoLD PA;‘ER § L8 lon 4. Yarsons,
strokes, the paper dolls will per- DOLL ’ . . .
i form a fantastic dance. L . / 5th .Prlzeﬁ$20.00 in gold:
© S . - - BO:;':I\)/ERTED Miss Mary H. Horn.
1ST PRIZE 6th Prize—$20.00 in gold:

Miss Mary B. Grubb.

7th Prize—$20.00 in gold:
Earl C. Vandre.

8th Prize—$20.00 in gold:
Adolf F. Ekberg.

9th Prize—$20.00 in gold:
Thomas McCartie.

10th Prize—$20.00 in gold:
Richard Sternat.

o BINDING TAPE

/ -~ GLASS

, POSITIVE
OLD PAPER
*s BACKING BOARD

A beautiful photo transparency is pre-
pared by making a glass positive and
placing gold paper in back of it. The
positive is printed from an ordinary
' negative, using a glass plate in place of
printing paper. The construction of the
transparency is shown above.

3RD PRIZE

Ornamented flower pots and
other like objects can be made
by cutting out designs from
gold paper and pasting them
as shown.

g gig RS
Gold paper designs may be cut out
and placed in back of plain glass
disks or squares. Binding the edges
make a serviceable tray such as
shown above.

Small disks may be cut from
gold paper with an ordinary
hand punch, whereupon they
can be used to decorate a candle
stick in a manner shown at the

{pr————x
Here again

gold paper is

used for an
ornamental de-
sign. It s
cut out in theé . .
desired shapes A very pleasing pen and pencil
and pasted on stand. may be made by cutting out
{ 2 metal box. a design such as shown above from
The effect is very thin .wood and covering it
pleasing and with gold paper.
makes a useful =
as well as or-
namental box.

Narrow strips of gold paper may be cu
out and interlaced to give a pleasing
effect. Above is shown a photograph

easel made in this manner,

AMYL

Corners for desk blotters may be covered
with gold paper and a desk calendar may
be decorated with gold paper to accom-
pany the blotter. Such a combination
gives a very pleasing effect.

If a few drops of amyl acetate are placed
on gold cover paper, a brush rubbed
thereon will be coated with gold paint
which may be used for decorating vari-
ous objects.

Fe,
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Contest Awards

€

11th Prize—$20.00 in gold:
E. E. Laufer.

12th Prize—$20.00 in gold:
W. T. Markowski.

13th Prize—$20.00 in gold:
No name or address on model.

14th Prize—$20.00 in gold:
A. Gruntal,

15th Prize—$20.00 in gold:
August Caesar.

16th Prize—$5.00 in gold:
Miss Kathryn Kawalick.

17th and 18th Prizes—$5.00 in gold each:
C. W. Prouty.

19th Prize—$5.00 in gold:
John M. Lang.

20th Prize—$5.00 in gold:
Miss Peggy Kahn.

21st Prize—$5.00 in gold:
S. S. Vidah.
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DESCRIPTIONS OF DEVICES USING
OUR GOLD COVER PAPER.

Index tabs that can be plainly
read may be made from gold
cover paper. Strips are cut
twice as long as the tabs and
folded over as shown. They
are then lettered as desired
and pasted to the file cards.

CARDBOARD PILLBON WOODEN
WASHER

13TH PRIZE

wOODEN ¢ y/
WASHER

— 2

HOLE FITS
TONE ARM
{

TOP VIEW

&

I14TH PRIZE

paper.

A substitute phonograph reproducer may be made as
shown above and the entire device covered with gold
It will reproduce phonograph records well.

A mantelpiece or desk clock
may be made by cutting a
form from wood as shown
above and covering with gold

paper. A space is provided

for a watch, the stem of
which will protrude as shown.

=y .
¢ Here again, narrow .strips‘i
of gold paper are cut
and interlaced so as to
form an object. In this
case it is a flower pot
for holding artificial

flowers. Dried moss may

Lockets may be made
disks of gold paper placed back to back
between two disks of glass and placing a
metal rim around the whole as shown.

be packed around the
flower stems to give a
realistic effect.

by 1nserting two

T

19TH PRIZE

- —
Cut a design from gold paper and mount as )

shown., Viewed from different angles, one of
the designs will show clearly.

: rO)'as

. A photograph frame and stamp

N receptacle may be made as

N shown at the right and covered

. with gold paper. It will pre-

. b sent a very pleasing appearance.
& ) =

21ST PRIZE _
B A very pretty puzzle may be made by

A?XA

——

covering a letter or other figure such -
as shown at the left with gold paper

and cutting it with a scroll saw.

17 TH PRIZE

i
A lady's handbag is
made by interlacing
narrow strips of gold
paper, shaping into a
bag and covering
with net. Decora-
tions of gold paper
may be added as taste
dictates. A silk cord L

A pair of book
ends may be
made by making
up a plaster cast
such as shown
above and to
the left and

placing bits of
gold paper and
the

is used as a handle. pebbles in
B 8

T

most
pleasing zppearance by pasting a design cut from
gold paper on the cover and strips
of the same inside the cover as
shown below.
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Contest

*MATCH
\ HOLDER

A combination

access to the matches.

memorandum pad,
calendar and match holder may be
constructed from cardboard in the form il-
lustrated above and covered with gold paper.
A paper or cloth hinge may be placed so
1 that the cover can be lifted readily, allowing
()

/e

2ND
/ HONORABLE
MENTION

Heavy paper forms the base
of the small pocketbook illus-
trated above. The material is

Mentions Gold Cover

il o u!'- .
==

=y — —

SRD HONORABLE MENTION

= 27
Very effective indeed are ‘“‘art corners” used
for mounting photographs in an album when
they are cut from the gold paper from our
cover. Directly above is shown a page of
an album using these cornmers, while at the

covered with gold paper, which
improves the appearance con-
siderably.

| HONORABLE
MENTION

Of late, candles
and candlesticks
have come into
| very wide use
on mantelpieces
as decorations.
The ordinary
candle is rather
crude in appear-
ance, but can be
greatly improved
| by using the
scheme illustrat-

ARDLY had the July issue of Sci-
ENCE AND INVENTION appeared upon
the newsstands when the entries in |
the Gold Cover Contest started to pour
into the editorial office. From then until
the time of closing, hundreds of entries a
day were received. The sum total of all
the entries ran well into the thousands and
obviously there had to be many duplica-
tions in such a mass of material. Many
of those devices which made use of the
gold paper from our cover were good,
although not as good as the prize winners.
The editors, therefore, thought that it
would be only fair to all concerned to issue
honorable mentions to the most deserving
entries that did not win prizes. There-
fore, the devices pictured on this page
were decided upon. In practically every
case, two or more of each device were
entered. Therefore, it is of course im-
possible to give the name of the designer
of each entry.

left is shown a detail view of one of the
corners. The slits for the photograph should

)N

WOODEN _
BUTTON ™™

PLACE THIS
DIAPH‘RAGM IN PHONE
#

10

PIN SOLDERED ON

ed at the left.’

Any type of de-
sign desired may
be cut from
gold paper and
iy fastened to the
candle with or-

dinary glue
common

or

Beads and a fan mad

are made from pennant

paper by rolling them up
starting

At the right is shown a \
decorated basket, using ‘
gold paper.

pressed into
give the leaf effect on the -\
handle of the

The latter is
service to

is also used in strips for
forming the body of the
basket.

from gold paper are il-
lustrated above. Beads Aoid
shaped strips of the
. on a large pin, g
ey at the wide end. The S,
paste. - bead is then shellacked. 2
2 L";u =)/ )
! 2 & = G

v

basket and \Y

be cut with a razor blade.
% —
}i
IS D
4°TH
HONORABLE
MENTION
CARDBOARD &
‘\\ »GCGLASS
°
BLACK __,»GOLD PAPER
Ll PAPER NUMERALS
- oo

6TH A house number which shows up very
well and improves the appearance of

HONORABLE - TTH the front door may be made as shown
MENTION HONORABLE above, using gold paper for the numer-
MENTION ?/ als. The gold numerals stand out clear-

/ ly against the dead black background.

:fves

A radio loud speaker may be made as il-

lustrated at the left. The cone of card-

board is covered with gold paper to im-
prove the appearance.

e
//’/ 7B~ =
y SR

»

o 5. R
R 8TH S
2 HONORABLE »

MENTION
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Magic Everybody

By Prof. JOSEPH DUNNINGER

NO. 20 OF A SERIES

ASSISTANT OFF STAGE

PULLS STRING = CLOSED

\Aj“!‘-ﬁ'—DODERA HAT
o

(Vg

/ g

e "’?J

VERY FINE
MESH 7§
HAIR NET ¢

iy
ROLLER
. CONCEALED
. POCKET INSIDE
£ ! OF COAT
S0/,
1

A fish bowl is seen to be zlive with gold fish. The performer seizes his gun and 827 ’ ’,‘.I
fires point-blank at the fish. Instantly they vanish. The bowl is specially 4 /,/ﬁ/i‘-
constructed, and the fish are enclosed in a hair net. An assistant off stage pulls 7

the string, which draws the fish down into the bottom of the bowl. 7 7
J——— i p— — - 7/
The performer comes forth, closed opera hat in hand. The hat is opened /

and the hand of the performer dives down into it and a rabbit is withdrawn

from the inside. The accordion silk cloth closing an aperture in the back

of the hat folds with the hat. The performer’s hand passes into the hat 7
through the opening and to a pocket inside the coat.

)

i " i 110 ! T —— "
Below and to the left the performer places a midget upon a small stool well
out on the stage. He brings down a cloth in front of the midget and
suddenly snaps the cloth away. The midget has vanished. The secret is simple.
Strapped to the performer’s back is a rack which holds the midget.

L i i i " 1

In the color changing ball a double red shell fits around the ball. The ball

is tossed into the air, and a pass causes the first half of the red shell to be

swung around tcward the back, making the ball appear white. The ball is

then tossed into the air, but the double shell is retained in the hand, proving
that the ball is white,

3\\ 4 WHITE
‘:*; - BALL

RED SHELL
o@\
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[HECONSTRUCTOK

THE grigding cylinder is three inches in diam- n - o

eter and is turned from oak or beech, pre- 3X14 WOOU
ferably the former. It is held on eithexP a BEARINGS CYLINDER
threaded shaft with the addition of two nuts
on each end, or it may be pinned to the shaft
after drilling a hole through both the cylinder
and shaft. The gear ratio between the crank
handle and the grinding cylinder should be
about 10 to 1. The spiked cylinder is put in
the neck of the hopper.

@@'NUTS
@ THREADED SHAFT .
5x16"
ADJUSTABLE HOPPER BACK ~ -
147X 14" PIVOTED ON HINGES. X SLOT
HELD WITH WINGNUTS 18*
PRESS LEVER ‘
GFTXI4" X 1L"
L HOOKS

T T YT

The back of the hop-
per is made remov-
able and is held in
place while the
machine is in opera-
tion bv two wing
nuts. The bolts up.
on which these nuts
are located, fit into
the two slots in the
side boards. Hooks
are installed below
the hopper in the
side boards for hold-

SHEET “‘\\\“\ ;
BAFFLE PLAT E SR

A==

L'Q\'\\i;\\\“\“““m MOL_DI NG
w HOLES HINGES

[

{:
/

ing the sack which E REMOVABLE )
catches the crushed E HINGE PIN
apples.
An easily made cider mill pictured in the above illustrations, has a capacity made of wood, into which headless spikes are driven. The lever which
of two barrels of cider per day. The shafting gears, bearings and fly wheel, presses the juice from the pomace, is mounted on removable hinges. THe
are taken from discarded machinery, and the dimensions of the mill will entire weight of a man exerted at the distant end, will be sufficient to press
depend upon their selection. The bottom of the press, the lever and the the juice from this pomace, which is caught as it comes out of the hopper
sideboards, should be made preferably of oak. The grinding cylinder is in a sack, The iron ratchet is used to relieve the pressure, —Tud Garber.

Sensitive Micrometer

A balance weight must be added to the after end of the pointer
in order to counterbalance the weight of the long end of the
needle. To graduate the instrument, it is best to use shims or
thin wires of known thicknesses to make the primary divisions.
Secondary notations may be interpolated.

[SKELETON SKETCH] e
/

—

A\,‘ EB" NEEDLEy
SCALE | _o
-

e | TEM TO BE MEASURED
S GLASS PLATE

7
[SECTION THROUGH MICROMETER| 7/

Two safety razor blades, A and B, form a PIVOT BLADE”A” = e /A';_LA}:O.O'-O
most effective micrometer, One-tenth OLDEW\‘ %! NUT {//.’
inch is allowed between the edges J‘l

of the blades and the whole is mounted BALANCE WEIGH
on a baseboard with a suitable scale. The

blades rest upon a glass plate, which is in L
turn fixed atop a small wooden block.
The wire frame is placed around the glass

ITEM TO BE MEASURED 15 / .:o.oos
PLACED UNDER HERE /4

A /

plate and the blades. If the needle is 15" BETWEEN EDGES 1" GLASS PLATE KNITTING NEEDLE ///

long, magnification will be 1500 times. SCALE /

The piece to be measured is placed under WIRE FRAME wWOODBLOCK //

the second or measure blade, B, as shown. AGAINST WH ICH (BASE BOARD // //// //%
—C. A. Oldroyd. BLADE A RESTS I T

U L I G L LAYy
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Steam Propelled Model Boat
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The detail of the safety valve is shown below.
The piece of lead forming the valve is cut or filed
e as shown and fits into the top of a brass pipe

into one side, so the steam impinges upon the blades.
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The turbine is built in a metal pill box with small brass vanes.

The steam jet blows
—F. E. Peterson.

e 8* —

CUTO B ¢

BRACE O | Q

BOTTOM VIEW OF FIREBOX

o
~

F

! J

FRONT VIEW

EXHAUST

“PROPELLER
TO FIRE BOX :

SHAFT

which is coldered to the boiler top. The support-
ing spring can be made of brass wire.

CROSS PIECE

The turbine propelled boat constructed entirely of metal shown in the

above illustration, is extremely simple to build and the materials

obtained from scraps found about the home. Cut IA is the hull and is

Rocket Propelled Speed Boat

bent as shown, the joints being soldered. The forward hole takes theé

may be smoke stack and the one just behind it the boiler lid. The burner is a

Water Level at
¢ Full speed_

‘ Hinges Two Steps/
/) Rudder
Y

. | )
HRRET " LightDeck- PlyWood __ SETRLTIE,

4 to5S >\ Tadl

Side” Yhintin orlﬁnlumim;m
Members ¢4 1 ed to side members

The speed boat shown in this il-
lustration is propeilled by a
rocket which is fastened to the
deck with the aid of two clips.
The boat is made in the shape
shown at the left, the two side
pieces being made of thin but
strong wood, as is the top, while
the bottom is of tin or aluminum,
The boat is put together with
tacks. The rudder is left to the
ingenuity of the builder. Of
course, it will be necessary to
fire the rocket with the aid of a
fuse for the protection of the
operator. —C. A, Oldroyd.

sardine box filled with wicking. The fuel tank is aft.
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THE operating cost of radio may be greatly
reduced if the primary cell illustrated here,
is substituted for either storage battery or dry
cells. The construction is very simple and the
cost of the component parts exceedingly small.
The first step is to procure the necessary num-
ber of ordinary one-quart Mason jars. Eagh cell
will deliver approximately three guarters volt, and
will supply, when connected in series with
enough other cells to bring up the voltage to
the necessary value, enough current to supply
any tube consuming V> ampere or less. The posi-
tive élement of the cell consists of a copper
strip to which is attached an insulated wire as
shown. The negative element is a piece of amal-
gamated zinc, suspended in the top of the jar.
Through a piece of cardboard cut to fit the top
of the jar, a test tube, with a small hole in
the bottom, is thrust. The hole may be. made
in the tube by heating the end of it in a Bun-
sen burner or blow pipe flame until the glass is
red and blowing the ! inch hole through,

One of the most important points in the construction of the cell is to keep the wire from
the positive plate insulated from the solution in the battery jar, Ordinary No. 14.
weather-proof insulated light wire may be used for this lead but better resuits will be
obtained if a common wire is covered with a piece of rubber tubing wired around the
ends. - The zinc plate is made by cutting a piece the requisite size from zinc, drilling,

Science and Invention for November, 1924

Cheap Radio Primary

To work the bat-
tery fill the test
| tube with copper
sulphate crystals
and the jars with
2 solution of one
part Epsom salts
to five parts of
water,
—Dr.

" | corPER
E. Bade. !

it and suspending it with wire hooks. The cardboard cover which holds the test tube
(1 inch size) in place should be painted with parafiin before being placed in use, The
salt solution should be changed about once every month or six weeks and the test tube
should be kept full of the copper sulphate crystalg at all times. A charge costs less than
five cents per cell.

Marvelous Number Squares

I1f the numbers from 1 to 49 are placed in a nest of hexagons in the style shown above
each group of seven hexagons will pive one sum when added—175—ang each column_ of
seven hexagons will give the same sum. Also, there are more than 200 other combina-

Some such combin-
Cut bits of paper so the numbers show through and find some
The second row of figures — 31415926 or pi.—A. Gruntal,

tions of non-adjacent hexagons which give the identical total also.

ations are given akave.
of the 200 combinations.
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Bicycle Wheel Toys Easily Made

By connecting the various pieces of appavatus or toys by means of string belts the whole
affair can be operated with a small foy motor. Above is shown a sort of toy circus ground
set ap on boxes and the varicus mechanical toys installed upon it. The motor may be seen
between the two upripht wheels at the left of the merry-go-round. The helt to the merry-
go-raund simply passes around the outside of the bicycle wheel. The wheel ir the center
of the picture is set on two wooden uprights, the axle of the wheel being fastened to it.
Each of the toys is built in a unit te itself and can be moved independently of the others in
the collection, thereby giving a means of adjusting the tension on the connecting belts.

s e

The ingenuity of children in constructing toys that are surprising re-
plicas of their larger counterparts.is mavkedly shown in the illustrations
herewith. The veritable miniature stveet fair apparatus shown here is
all constructel from old Bicycle wheels, coustruction toy parts, wize,
colored paper, small dolls and bits of hoard. The Carousel directly
ahove is simply a platform placed on top of a bicycle wheel whose axle
is fixed to a tmard. The decorations are of colored paper and the ddlls
and animals used in making the merry-makers are similar to those that
can be purchased in any toy store. The flags are all fixed to wire.

i —

T eyt

As shown in the photograph at the top of &he page to the right, here is depicted another Here is a close-up of the Ferris Wheel shown I e ouner
arrangement of the toys with a fourth wheel added. This fourth wheel is samewhat on the photographs. In it the rims of two hicycle wheels are used.
order of a color disc, the circumference of the two wheels used in its construction being = A few spekes hold the rims te the axle which is_nothing more
covered with Erillizntly colored bits of paper. This last toy is constructed much on the . than a small steel rod, such as may be found in any of the
same order as the one shown in the center in the top photograph, the wheels forming it erector toy sets. The hub te which the spokes are attached
being moanted on wooden supports.  The enly tools needed in the construction of any of are hits of tim with holes punched around the edge. The chairs
the devices shown here are: screw driver, a small drill, a pair of pliers and scissors.  In 5 for the dulls are made of cardboard and are supported between
some of the construction the complete wheel is not used but the spokes are removed and
ouly the wooden rim put into service.

the wheels hy wire, The stretchers used to hold the two
wheels together and in place are also of wire. —C. H. Van.

Heat Operated PecKing Bird

The motor is copnected to the bird—

The vane whesl which acts as the heat motor is cut from light tin and is suspended or a passes when the device is set on .a radiator. Mo
~—Dr. E. Bade.

wite shaft above the hole in the hase through which the heat which operates the motor mounted on the motor's kmse—as. shown.
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This department will award the following monthly prizes: First prize, $15.00; second prize, $10.00; third prize, $5.00.

The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the
most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea submitted
a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and for the third best a prize of $5.00. The article need not be very elaborate, and
rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets.

Record Stop
SECOND PRIZE $10

Hair Dryer
FIRST PRIZE $15.

FineWriting
THIRD PRIZE $5

SMALL PULLEY

2

ATTACH TO T
WITH SMALL gggéqum

By placing a vacuum cleaner atop the radiator
as shown above, the hot air pulled through the
cleaner and ejected at the exhaust will be
found very effective in drying the hair,

—F. L. Kelsey.

By attaching a magnifying glass to a fountain

Burglar Alarmm

Sprizg -Bross St
U‘ )

Two nail contacts, a bit of spring brass and

some battery wire attached to the door as

shown in the above 