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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...........,




"

Science and Invention for November, 1924

l=——==it—": gl
==

i

=

641

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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n
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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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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

Science and Invention for November, 1924

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

e SR e

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
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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

ke s ¥ % .5
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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.
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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 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.
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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.



Science and Invention for November, 1924

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
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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

ST R

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,




Science and Invention for November, 1924

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.



Science and Invention for November, 1924

CTLS >

SRS

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 illustration, form an
effective burglar alarm.

Magnification

When afield and needing a small magnifying
glass, punch a small hole through a bit of
cardboard, and observe the image close to the
eye. Greater magnification can be had in this
manner than with the ordinary small lens.
Observation must be made in a very strong
light, —Don Home.

By attaching the small spring clip to the
tone arm of a victrola installing a small pulley,
and running a thread from the brake lever to
the clip, an effective stop is made.

—W. T. Markowiski.

Balance Kimnk

CHEMICAL BALANCE HINT

e e

THREADS

WEIGHTS

Where much weighing is to be done, the
arrangement of attaching the weights by fine
silk threads to a shaft and knob which holds
them over the balance pan, so that they may
be dropped on the pan consecutively, is very
good. Very fine thread must be used so that
its weight will have no effect on the balance,

—Esten Moen.

pen, as shown, suprisingly small script can be
written by anyone. Try it. —Jacob Schmidt.

Save Punctures

Rk
i

e e SN = . T -

If the street sweepers go on strike, try the
above idea for preventing punctures. It may
come in handy around the garage driveway
if there are bits of glass or tacks about.

—F. Fornos.

Filling Balloons

For filling toy balloons with buoyant gas
allow the gas to pass into the football bladder,
then close the first cock and open the second,
and force the gas into the balloon. This
syster: allows sufficient pressure to be placed
on the gas to force it into the balloon, which
is not possible, using only the pressure of the

gas mains. —W. L. Todd.



Science and Invention for November, 1924

K \/\/

= [N

\I_q N
1, =0

== s TO=RIVUU L AS

o,

SRR TRRR

Edited by S. GERNSBACIK

Ribbonr Inker Indicator

INK "
TYDEWRlTER QIBBON

Restore typewriter ribbon by splitting the cork
of a vial and inserting a wick of canton flan-
nel, making a self-feeding brush, and painting
the ink on the ribbon, Ink is made as follows:
Glycerine 4 ounces, soap shavings 1 ounce,
water 12 ounces, grain alcohol 20 ounccs,
aniline 1 grain. Mix water and glycerine over
fire and dissolve soap. Dissolve color in alco-
hol and mix solutions. —K. B. Murray.

Orange Fireworks

If the juice from an orange peel is thrown
into a candle flame, fireworks results.
—Dr. Albert Neuburger.

Glacier Mill

If a layer of clay is placed in the bottom of
a tumbler, a couple of marbles on the clay,
and a stream of water played on the clay,
the marbles will mill a glacier pot hole.
—Dr. A. Neuburger.

DRILLRO

A piece of solid steel stock bolted to the
bottom of a baking powder can upon which
the cover has been soldered, used as shown in
the illustration, makes a good detector of
knocks in engines. —J. F. Wilhelm.

Watch Compass

If a watch is held suspended by its chain,
and a small strip of paper is bent as shown
and pasted so that the upper edge is in line
from twelve to six, an extremely handy level
results. The paper will indicate true hori-
zontal, —Ben Zyl,

Ice Pick Holder

i< WINSOW BLINS HOLDER
==

o WA 7}/ ’
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STRING

A shade holder and string, as shown in the
illustration, will keep the ice pick in place.
—Herbert E. Morris, Reporter No. 9363.

Boiling Egds

Eae
COLD WATER

Yf eggs are placed in cold water before
boiling as shown, the shells will not crack.
—Richard Fielder.

Emb@gsnng, F@nﬂ

5MO0TH TIN FOIL

If tin foil is first smoothed with the use of a
small board, then rubbed by a brush as it
rests on the carpet, it may be embossed
beautifully. —James E. Noble.

Celluloid Ball

Y

CELLULOID BALL
Kinks may be taken out of celluloid balls by
heating the depressed portion slightly with a
flame, care being taken not to burn the ball,

—Arthur Johnson, Reporter No. 5877.
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Retransmission From Airplane
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The above photo shows Lieut.
Franklin L. Rash, of the U. S.
Army Air Service, with the
tompact radiophone transmitter
employed in speaking from his
plane to his col-
leagues on the - - :

ground, / R

| The messages from the :55-watt transmitter on the plane
were picked up and amplifed. The voice-currents were
| then passed through a microphone and carried by land
line to the broadcasting station, where they were sent
out on another wave-length. Thus thousands of people
were able to listen to the conversation between the rapidly
moving plane and the land station. Lieut. Rash wit-
nessed the arrival of the roand-the-world fliers and gave
a detailed description of :the approach of the Magellans
of tke air.

Phonographs, book cases,
library tables and other
household utilities have
been used in modified
forms in  conjunction
with the operation of radio re-
ceiving instruments. It re-
mained, however, for the Signal
Corps of the War Department
to make use of a desk lamp as
a loud speaker and yet retain
the true purpose of this electric
) lighting unit.—S. R. Winters.

4 e T T
A cone type loud speaker made of
pleated paper is one of the latest types
of reproducers guaranteed to reproduce
all overtones without causing distor-
tion, or in any other way altering the
true rhythmic qualities of the music.

And now the radic motor. C. Francis Jenkins, famous
inventor, is shown above with his newly invented motor.
When attached in the place of a loud speaker it revolves at
high speed, producing an appreciable amount of power, The
radio motor represents a step in transmitting radio power.

(L5, e
i =
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ﬁﬂ] E want descriptions of new radio ideas which you have hook-ups or mechanical details, et cetera. We are particularly
worked out in practice. Take photographs of the im- desircus of obtaining new hook-gps and descriptions _of single
portant parts and make pencil or pen and ink sketches of the tube, reflex and other types which have proven satisfactory.
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Copetinon is  so
among the New York
bootblacks that a special

for anyone to obtain an ex-
tra measure of trade. Joseph
Camarato seems to be one
of the brightest of the lot,
for he conceived the idea
of installing a small one
tube outfit in his blacking
box to entertain clients.

adio Peculiar

During the

ingenuity must be shown {i

police assisted traffic with
¢ the use of a dirigible obser-
vation
with radio, and two mov-

687

LOlles

P

Epson races
every year no small
amount of traffic conges-
don results from the huge
crowds which gather to
witness this turf classic.
Last season the London

balloon equipped

able land stations.

THE English are taking more and more interest in
the radio art. Their latest essay in this field was a
series of more or less exhaustive tests looking toward
a solution of the problem of communication between mov-
ing trains, between train and fixed stations, and the ree
ception of broadcasts aboard a moving vehiclee The
photographs given on this page show two experimental
stations which were installed. Immediately above is
shown a small power transmitter using both outdoor and
indoor aerials, from which a large number of the test
signals were sent out. At the left is shown the more
or less complete receiving arrangement, which was used
to check up on the signals transmitted from the station
shown above, while the car in which it was installed
were being pulled behind an express train. Very complete data
was gathered and a large number of possible conditions covered
in these tests. The statica taaking the test was assigned the call
letters 2XX. It was hoped by the experimenters that some positive
idea and arrangement could be figured out through which communi-

P —

Cawn

e

=== e

- 4

cation to and from moving trains might be arranged for com-
mercial success. Much work will be done in connection with a new
high-powered transmitter erected by the British Broadcasting com-
pany at the Marconi plant near London. Tests are to be carried on
during the entire winter. Excellent results are expected.
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Solodyne Receiver

Now that the elimination of the expensive “B” batteries is an accomplished
fact, we are pleased to give herewith a complete description of a single tube
Solodyne set. Last month the theory of the Solodyne circuit was described in
full, Its main feature was presented in its reproduction of music and speech
with a clarity equalled only by the crystal. Then again, the burning out of a
tube due to an excessive high voltage becomes an impossibility since the “A”
battery alone cannot do so. Due to the elimination of all internal noises, the
reception of distant stations becomes relatively greater. The real success of
the Solodyne lies in the use of a new type, four element tube.

FTRAETATTTIN 1t LR SRR L .

[t i
THE photo on the immediate left shows the front view of the one
tube Solodyne set, which comprises a standard variocoupler, a
43-plate condenser, a variable grid leak, a 30-ohm rheostat, a soclket,
an AF. transformer, together with the necessary binding posts and
contact points. The exact layout is clearly evident from the two
photos below. It should be remembered that only the best of ma-
terials and instruments will give satisfactory results.

N
1
o
e
The above top view illustrates the arrangement of the various parts All the binding posts are conveniently racked on a bakelite strip
employed. The variocoupler has 60 turns on its primary, which is attached to the baseboard. The wiring is direct as much as possible
tapped at every 15 turns, In addition a .001 variable condenser tunes and is of heavy bus wire, A 4 to 1 ratio transformer is used in the
the primary circuit to resonance with the incoming wave, capacity of an R.F, choke and affords greater amplification.
7 \ 7 ) ==\
TO AERIAL TO INSIDE GRID
¥ AUDIO TRANSF. AUDIO TRANSFORMER
{ |
TO QUTSIDE |
GRID - 2 |
gl |1
; G 7%
e Lo )
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GRID COND.
.00025 MF.
T T T
VARIABLE 001 MF. VARIABLE 001 MF.  VARIABLE
GRID LEAK COND. GRID LEAK COND. GRID LEAK
AFT 06 {I.G. AFT. 06 ',I.G.
.00I MF. QUTSIDE GRID- AUDIO TRANSF. =
VARIABLE ‘:7 : / INPUT !l ( =
CONDENSER ~ INSIDE é 23 =
GRID m RS
P & §E=
VARIQ- 0C!
COUPLER ==
-
. 4 e =Y
TO GROUND 00l %
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The wiring diagram of the set shows the new four element tube and the

connections to it. Two concentric grids are contained within; by care-

fully adjusting the variable grid leak, maximum amplification can be
obtained. This circuit is regenerative.

HE complete receiver comprised of detector, and two stage

audio frequency amplifier operating on the Solodyne principle,
is clearly depicted in the above two diagrams. The input to the
amplifier unit is connected to the detector circuit in place of the
phones, while the latter are plugged in on the third tube. The
volume that is realized by this combination is easily equal to that
obtained from an ordinary detector and one stage amplifier, using

To increase the volume, a two-stage amplifier using Solodyne tubes is
added in the same manner as the ordinary amplifier unit. The outstand-
ing feature is the omission of the ‘B’ batteries, thus affording tonal
quality that cannot be obtained even with the resistance coupled amplifier.

“B” batteries. The special arrangement used in the amplifier circuit
is the introduction of a grid condenser of high capacity shunted
across a variable leak. Standard audio frequency transformers of
4 to 1 ratio are employed. The amplifier is mounted on a panel
10” x 7”. It must be remembered that this is a great stride in the
perfection of the reproduction of clear programs and as such, ex=
treme volume is obviously not a prime consideration.
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The diagram shows a practical combination of both audio and radio
frequency oscillator using a zincite crystal as the generator.
turn coil is coupled with any non-regenerative receiving circuit with
Thus
The sustained oscillations are of a
frequency entirely dependent upon the constants of the circuits.
careful adjustment of the high resistance, it is possible to create a

the crystal oscillating at radio frequency.
undamped waves can be realized.

A five

the reception of
tured above.
By

maximum intensity of signals.

Loop Mounting

P S.
Caael
= l
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A common piano stool proves handy for the
mounting of a loop antenna. The antenna
is fastened to the top of the stool, as il-
lustrated in the diagram above, and a piece
of cord or fish line is then passed around
the stool over two pulleys and then to a
drum fastened near the set. By turning
the crank the stool and loop are rotated.
—L. B. Robbins.

The current delivered by the oscillating crystal is so exceedingly small
that it requires the use of a milliammeter to measure it.
crystal is placed in an audio oscillator circuit and is coupled to the
micrometer by means of a small transformer, whose description is pic-
The meter itself is placed in a tuned oscinatory circuit.
The Crystodyne affords much opportunity for experimentation, as the
subject, heretofore thought impossible, lends itself readily for various

The zincite

adaptations.

Uses for Cartridge Fuses

POINTED COPPER RODS SOLDERED TO ENDS

LIGHTNING
PROTECTOR

LEAD IN
INSULATOR,

ADJUSTABLE
CONDENSER OR

GRID LEAK

FLEXIBLE
LEADS

FLEXIBLE WIRE

> OLO PLUG FUSES ~—

MOVABLE COPPER SLEEVE

NEUTRODON

COPPER RODS SOLDERED TO ENDS

COPPER CYLINDER SOLDERED TO END BINDING POST

E. ' GRID
A YARIABLE
CONDENSER

VARIABLE
GRID

= N
COPPER ROD SAWED IN HALF CONDENSER

WO0DS5" METAL
ﬂ%cm{sru

SCREW —w g

CRYSTAL
CuUPS

Cartridge fuses make useful articles. The
top illustration shows a lightning protector,
which is made by removing the ends of the
fuse and soldering two pointed copper rods
to them. When replaced the ends should
be 1/16” apart. The lead-in insulator is
self-explanatory. A piece of graphite put
into the fuse and a slider to which a wire
is soldered, produces an adjustable grid

leak. Flexible leads can easily be made
using the ends of the fuse as lugs. A mov-
able copper sleeve and two short copper
rods forms a neutrodon. Two types of
grid condensers are illustrated above. The
first has a sliding copper cylinder contained
within the insulating portion of the cart-
ridge fuse, while in the second the half
cylinder revolves. —A. Blumenfeld.
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Short Wave Receiver

By ALFRED R. MARCY, 2DK

ITH the present trend in the devel-

opment of the short waves, many

of our powerful broadcasting sta-
tions are transmitting at these higher fre- “‘F‘z'&‘%“‘)
quencies with very good success. WGY - g
on 107 and KDKA on 97 meters come in
with loud speaker volume on this very
efficient two tubé set. Among the foreign
stations heard are PCII in Holland, 8AB
and 8ARA in France. 2LO, 2SH, 20D,
2KF and SNN in England, with even
ACD in Italy! Covering a range from 60
to 220 meters, the set is equipped with two
small jack switches which divide the fre-
quency range from 60 to 120 meters and
from 120 to 220 meters. For reason of
the employment of “low loss” parts, this
circuit, which is merely a regenerative
one, having one stage of audio amplifica-
tion, is giving unexcelled results both in
the matter of extreme selectivity and the
reception of distant stations. Note the
very neat construction which goes a long
way in conserving the infinitesimal etheric
energy collected by the antenna. All in
all, the writer believes that the results ob-
tained have more than justified the care
taken, while the use of only the best ma-
terial of the latest engineering design is
in part also responsible.

The apparatus is so arranged as to
allow of simplicity in wiring. The fact
that the antenna loading coil is placed
immediately between the primary and
secondary tuning condensers, thus al-
lowing not only inductive, but capa-
citative feed-back may, on account of
the magnetic linkage between the con-
densers, account partially for the
excellent results.

A 7”x21” bakelite panel offers the best
support for the various instruments. A
small sub-panel, which is attached as is
clearly shown in the lower diagram,
contains two sockets, the audio trans-
former and the necessa-y binding posts.
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The antenna tuning system is of the shock excitation type with sufficient turn., The tickler is wound on the rotor, 3 inches in diameter and consists of
inductance in the circuit to make up for the desired wave-length, The loading 20 turns of No. 22 D.S.C. A 4 to 1 ratio transformer is used with either
coil consists of 20 turns of No. 18 D.C.C. wire wound on a 3% inch diameter UV-199s, WD-12s or 201As. Of these, the latter tubes will give slightly
bakelite tube and is connected in series with two turns of the same wire, greater signal intensity. Remember to do all soldering carefully and, as will
wound on the stator of the variocoupler. The secondary winding is 22 turns be seen in the photos, the elimination of spaghetti was achieved by the well
of No. 14 D.C.C. wire on a 34 inch tube and has a tap taken off at the 12th designed layout. A small jack type switch controls the ‘“A” battery.
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Two Control
“DX*

Believing that the idherent possibilities of but three
tubes can do as much as eight or ten, the builder of
this outfit, Sterling G. Sears of Brooklyn, N. Y., has
reached his goal. The circuit employed can be changed
J from inductively to conductively coupled detector and
two stage amplifier combining regeneration. Experiments
by the builder have proved the fact that the neutroformer
is very efficient as a receiving transformer.

Particular notice should be taken of the neat construc-
y tion involved. All binding posts are racked on a strip
of bakelite in the rear of this set, thus facilitating con-
nections. A metal shield is used doing away with all
disturbing body capacity. Reception of stations on the
Pacific coast is quite frequent and is much simpler than

with a multi-control set.
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The variometer used is of the ordinary tvpe but is tapped at the 9th turn secondary of the first audio frequency transformer. For selectivity, this
from one end. Besides this, one-half megohm leak is shunted across the set is hard to beat, also giving very loud signals.
o o o s o
Taxi Blas Radio Checking Sun Time
e A new use for
) o et W radio-checkin
B Progressive owners of Not  many  people up sun dial‘g
automotive peram- know tl?at the govern-
{ bulators are equipping ment gives a wonder-
= their taxis with radio sets ful service en.tu'e'ly
%' thus making the trip for free of charge, in its g
their fares more enjoy- transmission °f_ e s TR
| curate time signals s msgtd 18

and weather reports.
These time signals are
accurate to a few
hundredths of a sec-
ond. Photo shows
men checking up on
Old Sol.

able. Note small loop.
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Some Neutralizing Methods

By LEON L. ADELMAN, A. M, I. R. E.
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“The original Hazeltine method of neutralization is depicted in the above

diagram. It is known technically as condenser compensation,

Neutralization can be applied not only to inductively coupled stages of
radio frequency, but to resistance coupled amplifiers as well.
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The fact that regeneration may occur in a radio frequency amplifier

circuit is not a detriment, but what really is the objectional feature is

the fact that self oscillation may be set up. Especially is this true

where the plate circuit is tuned. Referring to the above diagram, the

plate circuit is tuned inductively by the condenser across the secondary

of the neutroformer. However, by the judicious use of a potentiometer,
trouble is alleviated.

The Rice method of neutralization where the filament terminal of the
tube is connected to a point which divides the inductance of the sec-
ondary circuit into two equal parts, is shown in the above diagram.
This method, that of differentiation, is analogous to the Wheatstone

3 -
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3 BAT. — B= DET. / AM?.)

_

Bridge. It was one of the first evolved in the attempt to obtain maxi-
mum regeneration without having trouble by encountering unwanted
oscillations,
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Later work by Ferrand who evolved the above, improved neutralized

tuned radio frequency amplification. The idea is to introduce resistance

in the circuit which has a decided tendency towards preventing oscil-

lations. It must be remembered that an oscillatory circuit which has a

high impedance introduced will not oscillate. If a resistance were like-

wise introduced in the plate circuit directly. a serious loss in signal
strength woul? result.

A more recent innovation in neutralized tuned radio frequency circuits

is the introduction of a so-called compensating coil, which is an induc-

tive closed circuit L and L_ in the proximity of the coupling trans-

formers. Its effect is to highly damp by means of its inductive effect,

any tendency towards the creation of oscillations. The method is not

very effective over a great wave-length range, but for a given band,
works quite efficiently.
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An Circuit

By L. PORT
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HE difficulties underlying the combina-

tion of radio frequency amplification with
reflexed audio frequency which has been re-
generated, have been successfully solved by
the employment of this circuit. Spiderweb
inductances are used throughout, the second-
aries of which are shunted by .0005 mf.
variable condensers. A single dry cell used
as a “C” battery is incorporated in the radio
frequency amplifier circuit. The neutraliz-
ing coil consists of 20 double turns of wire

{
[ == 002 MF.
(
i

wound on the same spiderweb form, two
ends of which are connected together and
lead in series with the output jack to the
positive side of the 90-volt “B” battery.
The primary inductance is tapped at every
ten turns, while a small neutralizing con-
denser is employed in conjunction with the
special neutralizing coil. The diagram shows
clearly the relation of the audio frequency
transformer, which serves the purpose of
conveying the signal back through the first

—0+225V.

[ ‘B
ro;] QUTPUT | —e+30v
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Here it is at last! Walter Van B.

Roberts of Princeton University has

L succeeded in combining tuned, neu-

tralized radio frequency amplifica-

tion with detection and regeneration

to which is added reflex. With this

arrangement he claims to hear Cali-

fornian stations regularly. In the

photo immediately above, Mr. Rob-

; erts is shown with his experimental

] receiver using but two tubes and

the loud speaker alongside bears

testimony to the fact that the dis-

tant stations are heard strong and

clearly. A single wire antenna 12§
feet long is used with the set.

n IR 30D s

tube to be amplified still further at audio
frequency. For the local stations it will be
necessary to detune slightly, as the volume
is tremendous. By-pass condensers are used
across the “B” battery, as it is necessary
for the radio frequency current, after re-
generation, to traverse an unhindered path.
This does away with any noise which has
a tendency towards distortion. It is neces-
sary to make sure that the tubes employed
are perfect,a UV199 and C301A being used.

“Children,We Shall Now Begin the Radio Class™

S

-

By —

The complete crystal set is clearly depicted in
The tuning coil is
composed of 80 turns of No. 22 S.C.C. A slider

the photograph at the right.

alongside of it readily tunes it.

~

readers.

With the everyday added perfections in the transmission and

reception of radio, such a remark as the above will soon be a

thing commonplace. Little Mary Jane will enjoy her radio lessons

as much as she now enjoys her bedtime stories.

& ] be an “open book” to her.

leatherette covered book will take the place of bulky primers and

Home work will now be a great joy to the kiddies and

\ lessons will be learned with much greater facility. Contributed by
Y Alfred Pogany, Reporter No. 10236.

Everything will
A complete set in the shape of a
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A charge of 25c.

racle

In this Department we publish questions and answers which we feel are of interest to the novice and amateur.
to this Department cannot be answered free.

Letters addressed

is made for all questions where a personal answer is desired.
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(Q. 308) The ideal audio frequency amplifier is shown herewith. As the grid potential in the succeeding stages .of audio frequency amplifiers

becomes greater than the tube can efficiently

TRANSFORMER CHOKE COIL AND
RESISTANCE COUPLED A. F.

AMPLIFIER
(308) Maxwell Lindey, Leavenworth,
Kansas, asks:
Q. 1. Will you kindly give me a hook-

up using a transformer, a choke coil and a
resistance, in the capacity of a three stage
audio frequency amplifier?

A. 1. The circuit with its constants is
given herewith. For clarity and good tonal
quality and reproduction with fidelity it is
hard to surpass,

BATTERY OF THERMOCOUPLES

(309) Alfred R. Gray, Windsor, Vt., de-
sires information as to the coustruction of
a battery of thermocouples to supply the
plate voltage for the two 50 watt tubes in
a push-pull power amplifier.

A. 1. As regards constructing a battery
of thermocouples which will furnish sufh-
cient voltage and current to operate two 50
watt tubes, the idea is not very practical;
first, on account of the large number of
couples required, second, the resultant cost
of same, third, the very small current ob-
tainable from such.

In the junction of a copper and iron
wire, a difference in potential of only 2000ths
of a volt is set up and thus several thou-
sand junctions will be required.

R. F. AMPLIFICATION WITH
COCKADAY SET

(310) Richard Dottey, Louisville, Ky.,
asks:

Q. 1. Can you kindly give me a diagram
showing how to add two stages of radio fre-
quency amplification to my Cockaday set?

A. 1. This is inadvisable inasmuch as the
Cockaday circuit is in itself a very sensitive

iandle, distortion is the inevitable result.
degree and it is the best practical arrangement,

one and the addition of radio frequency am-
plification will tend to cause the circuit to
squeal very much; it is a sufficiently hard
problem to successfully balance it.

TUNED AND UNTUNED R. F.

(311) Randolph V. Gordon, Twin Valley,
Minn,, asks:

Q. 1. What are the respective advantages
of tuned and untuned radio frequency am-
plification?

A. 1. Perhaps the only reason why un-
tuned radio frequency amplification is used
is that it will respond to a slightly greater
range of wave-lengths than the tuned radio
frequency type. On the other hand, tuned
radio frequency gives higher amplification,
over a slightly narrower band of wave-

TUNED R.F. TRANSF,
AMPLIFIER

\ SEMI APERIODIC
3’ AMPLIFIER

AMPLIFICATION

WAVELENGTH J

(Q. 311) A graphic representation of the char-
acteristics of both tuned and untuned R.F. trans-
formers is shown herewith. The fact is clearly
brought out that higher amplification over a nar-
rower band of wave-lengths can be obtained
with tuned R. F.

This circuit eliminates such distortion to a marked

lengths. The graph shown herewith de-
picts in a measure the relative character-
istics of each.

“A” “B,” AND “C” BATTERIES

1(312) Robert Kelley, Baltimore, Md,,
asks:

Q. 1. Kindly differentiate between “A,”
“B,” and “C” batteries, giving théir func-
tions and characteristics?

A. 1. The vacuum tube as it is made today
requires the use of three sets of batteries
for its operation and full efficiency. The
“\"” battery should be one which should
require the very minimum of attention, both
as to care and recharging. The ordinary
tube takes one-quarter of an ampere for
operation which means that with a 100 am-
pere hour battery practically 300 hours of
operation of a single tube ought to be real-
ized. However, as the current drawn from
the storage battery is so small, the charge
will deteriorate much more rapidly and
that number of hours will not be available.
It is always best to recharge the “A’” bat-
tery when the voltmeter shows a drop of
one volt. Thus if the battery is a four
volt battery, it should be recharged when
it reads three volts. The rate of charging
has a lot to do with the life of a battery,
since a battery may be severely overheated
due to an excessive rate of overcharging.
The heat causes the plates to warp and
buckle, doing irreparable damage.

The “B” battery should be one which is
entirely dust-proof and non-spillable. Its
current capacity should be small inasmuch
as the ordinary radio set requires but a
total of a few milliamperes from the “B”
battery. As stated before. a battery may lose
more current when standing idle than when
actually in use. For the “C” battery, a flash-
light cell or two, is O. K.

oI

- hook-ups or mechanical details, et cetera.

X N JE want descriptions of new radio ideas which you have
worked out in practice. Take photographs of the im-
- portant parts and make pencil or pen and ink sketches of the

WANTED!!! RADIO ARTICLES

We are particularly

R

AT

sLss

desirous of obtaining new hook-ups and descriptions of single
tube sets, reflex and other types which have proven satisfac-
tory. We like articles on new single tube receptors.
pay good prices for your ideas.

s

We will
—Editor.
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(Q. 313) The low capacity tubes such as the WD-12s work very effi-
The circuit shown is that of one

ciently as radio frequency amplifiers.

TWO CONTROL CIRCUIT

(313) Milton Berg, Rochester, N, Y,, says
he has two WD-12s and asks:

Q. 1. Can you kindly give me a hook-up
employing these tubes using two tuning con-
trols?

A. 1. Herewith is shown the hook-up that
will best fit your needs, it being a 1 R. F,,
detector with regeneration, circuit.

MODULATION TRANSFORMER

(314) William Moran, Jersey City, N. J.,
asks:

Q. 1. Kindly give me data for the con-
struction of a small modulation transformer.

A. 1. A magnetic modulating transformer
to suit your need could be constructed as
follows :

Upon a core 5 inches long and 34 of an
inch in diameter, composed of soft iron
wires around which is placed two or three
layers of paper, the primary winding of
six layers of No. 22 B & S, S. C. C. copper
wire is wound. The secondary consists of
30 layers of No. 28 B & S, S. C. C. There
are several good modulating transformers
available on the market at very reasonable
prices,

RECTIFIER QUERY

(315) Joseph B. Spencer, Washington,
D. C, says he has a 96 volt, 4500 milliampere
storage “B” battery, and his supply comes
from a 110 volts, single phase, 60 cycle house
circuit. He asks:

Q. 1. What material will T need to make
a charger for this battery?

A. 1. In order to charge your storage
“B” battery of 96 volts, you will require no
transformer for the purpose except a small
toy transformer giving two volts with which
to supply the filament current. The hook-
up will show you exactly how the apparatus
is arranged. A suitahle resistance such as

an ordinary dimalite can be placed in the
110 volt line, as is shown, in order to reduce
the charging current. As you will see, you
will charge half of your storage battery at
a time, then clipping your terminals on the
other half, you can charge that also. Be
sure that you do not reverse polarities.

R. F. AMPLIFICATION WITH
COLLOIDS
(316) John Hendrickson,
Fla., asks:
Q. 1. Can colloidal suspensions be used
as receiving detectors and what are some

of their characteristics?

frllO V. AC.

4

Tallahassee,

RECTIFIER T‘U BE

/ =
LAMP STORAGE "B’ BATT.

-\ DIMMER J

(Q. 315) The necessity for a special transformer
in conjunction with a rectifier bulb for charging
a 90 volt “B” battery is eliminated by the use
of a small toy transformer of at least S50-watt
capacity, giving two volts at the secoundary.

stage of radio frequency and detector with regeneration.
potentiometer is also employed.

A stabilizing

A. 1. One of the most interesting devel-
opments has been the use of colloidal liquids
to replace the crystal and the vacuum tube.
Though as yet this form of rectifier has
not been developed to an efficient stage, the
experiments now going on tend to show that
there are possibilities in their use.

The definition of a colloid is a compound
which when placed in a liquid absorbs that
liquid and the particles of the colloid are
held in suspension by it. When the liquid
is evaporated one of two things may occur—
either the colloid will become a hard solid
mass, incapable of reabsorbing a liquid or
will become a solid, capable of doing so.
There are two classes into which colloids
are divided, the emulsoids and suspensoids.
The emulsoids, when mixed with water, have
the water penetrate their particles, while the
suspensoids are those which are not pene-
trated by the water. As a matter of fact,
the emulsoids are mostly organic substances
while the suspensoids may be metals. It is
the latter that find use. Under a power-
ful microscope there is observable a constant
movement of the particles in a colloidal
solution. These are called Brownian move-
ments. One theory is that each particle is
charged with electricity of the same amount
and polarity, consequently, there is a con-
stant repulsion between them, thus causing
the movement noticed with a microscope.

The rectifying action of a detector of this
nature becomes rapidly weaker and at the
end of a few hours may become totally
inoperative, but it is a peculiarity that its
activity may be renewed if the connections
to it are reversed. Thus a continuous re-
versal of connections will keep the detector
in action indefinitely. Another outstanding
point is that continuous wave reception is
possible without the use of an external
heterodyne.

ek S

seismograph now in use.

The Life and Work of Dr. Lee DeForest,
By W. B. Arvin.

What Vacuum Tube Curves Mean.

EARTHQUAKES AND RADIO

Perhaps you did not know it, but there has been developed a
radio seismograph far more sensitive than the regular mechanical
A full account of this new invention
is described in the November issue of Radio News.

In the October issue of Radio News, there started a biography

INTERESTING ARTICLES IN NOVEMBER RADIO NEWS

famous inventor,

Vacuum Tubes and Earthquakes.
By J. E. Anderson, M.A.

of Dr. Lee DeForest, inventor of the Audion.
will run for 12 months in Radio News and we hope all SCIENCE
AND INVENTION readers will read this important work by the

Multi-Stage Radio Frequency Amplification.

This biography

The Resonant Circuit.
By J. M. Grigg, B.S.
By John Scott-Taggart.

iz
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The invention illustrated above is for the purpose of obtammg power from the wind in a manner

different from that found in the windmill. A large funnel catches the wind which then passes

downward to an air turbine. This air turbine drives a generator. The wind then operates

another air turbine and then passes upward to the top of the hill where a venturi effect tends
to increase the draft in the system,

Obedient Dog
)\

T

WANTED

RTICLES pertaining to auto-
mobiles such as handy kinks, ” ;
roadside repairs and anything The radio station indicator illustrated here
of interest to the man who drives a seems at first glance to be a very practical

. . system. Each dial is turned to a setting
car. $50.00 in prizes every month corresponding with the dials at which the

are offered by MOTOR CANI,PER station is heard, and then it becomes a simple
H AND TOURIST for such articles. E matter to locate the settings again. In view
¢ Get a copy at your newsstand and : of the fact that there are but few amateurs
£ see what is wanted. If your news- - who do not receive more than a dozen sta-
dealer cannot supply you send for : tions, we wonder what the size of this indi-
free samp]e copy to: cator would have to be.
MOTOR CAMPER & TOURIST g 4
53 Park Place, Toy Airplane
New York City E 4
G000 8BTS

r-3
Phonograph Records
The dog illustrated above wags its tail up or 8
down or to either side at the command of
his master. There is no reason why he
wouldn’t do so because the dog’s tail is
operated by strings from a distanc:.

Plane Fuel Supply

This airplane operates by compressed air,
The details of its construction are shown
above.

No, 1,458,603 issued to Hartwell W, Webb.
Mr. Webb has demonstrated that it is pos-
sible to make phonograph records by causing
the diaphragm to operate a shutter beneath
the ray of light, which light effects the silver
coating on a specially prepared record.

LEFT

No. 1,479,221 issued to Godfrey L. Cabot.

Attached to a vessel is a suitable arm which

may be rotated. At the extremity of this

arm there is a forked socket which is to re-

ceive the free end of the cable let down from

the airplane. This then picks up the tank of
fuel.

RIGHT
No. 1,468,617 issued to Arvid F. Carlin. A
cable is secured to the door of the room and
terminates over a drum on the fan. The
drum winds a spring motor causing operation
of the fan, and the visitors supply the energy.
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Scientific Humor

IT WAS A DEVELOPER THEY
NEEDED

A photographer who kept some plants in
his studio was watering them one day when
a friend happened to come in to see him.

“Look here, Jim”, said the photographer,
“I’m having a lot of trouble with these plants.
They all seem to be drying up; maybe you
know something about them.”

“Oh,” said his friend, after a moment’s
consideration, ‘“put some ‘hypo’ on them;
that will ‘ix’ them.”—Harry J. Walters.

SPECIFIC GRAVITY

Jomnw~n: “My
father was run-
ning his car so
fast from a
revenue officer
that he ran into
the river.”

James: “Oh!
Did he sink?”

Jor N : “No,
his] car was SO
full of corks it
just floated across.”—Clarence Tibbs.

WASN'T THE WRONG NUMBER

“Just think, Mother, Johnny couldn’t tell
the teacher who discovered America or when
it was discovered!”

“Why, Johnny”, said mother, “did you
never see ‘Columbus—14927 "

“Yes, but I thought that was his ’phone
number.”—M. Kipp. .

CAN'T HELP IT—HIS RESISTANCE
IS LOW

The tired business man may still be tired,
As homeward-bound he wends his weary
way ;
But when the evening meal is through,
The radio he ambles to
And listens ’till the break of day.
—Earle Bennett, Reporter No. 12,157.

A NEW SCIENTIFIC WRINKLE

“Micky,” said
that young hope-
Wbl ful's mother,
2 ® “\f%\ “Micky will you
_ = \_/'TK\Q "f[‘ pour me some
i <) tea?”
v After some mo-

ments the ingeni-
ous youngster re-
turned from the
kitchen  bearing
: the cup of tea.

“Why, Mickey,” said his mother as she
sipped the tea, “It’s full of specks.”

“Well, Ma,” he replied, “I couldn’t find
the strainer so I used the fly swatter.”—
Ethel Judevin.

ON NEUTING A NEUTRODYNE

“A scientist has announced the discovery
that the human face is getting longer.”

“Wonder where he made the observations
for his conclusion.”

“Probably spent a day with the income
tax collector.”—Edith Lochridge Reid.

STIFF METHODS

A Professor was explaining to a class
the effect of dynamic electricity upon the
human body, when he suddenly collapsed
because he accidentally touched the switch
by his side. When he recovered his senses,
he asked the class: “Did you observe what
occurred ?”

Cuass: “Yes.”

Proressor:  “I did it for your benefit—
to give you an ocular demonstration of my
explanations.”—Aurelio Rivera.

First Prize $3.00
- STUNG!

ists -want to
solve a prob-
lem-they study
us insects.”

“Yes, they
stole our ant-
enna secret for
their radios.”
Mosgurto: “But you haven't contrib-
- uted any secrets which will save a human
from death like we have.”
BotH ANTs: “What did you do?”

ed the first successful blood transfusion.”
Franklir, Price, Reporter No. 12655.

T L
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SWANEY STUFF

A Zebra is a “Sport Model” of a Jack-
ass.—M. G. Tewksbury.

E rece'wz daily from one to

twwo hundred contributions to

this  department. Of these
only one or fwo are a'vai/_able. We
desire to publish only scientific humor
and all contributions should be origi-
nal if possible. Do not copy jokes
from old books or other publications
as they have little or no chance here.
By scientific humor we mean only such =
jokes as contain something of a scien-
tific nature. Note our prize winners.
Write each joke on a separate sheet
and sign your name and address to it.
Write only on one side of sheet. We
cannot return unaccepted jokes. Please
do not enclose return postage.

All jokes published here are paid
for at the rate of one dollar each, be-
side the first prize of three dollars
for the best jokes submnitted each
month. In the event that two people
send in the same joke so as to tie
for the prize, then the sum of three :
dollars in cash will be paid to each one.

E
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HE GOT HOT

Wire: “John I'll never take you to an-
other dinner party.”

‘Why ?”’ he calmly -asked.

“You asked Mrs. Bones how her hubby
was standing the heat.”

“Well ?”

“Well her hubby has been dead for two
months.”—H. B. Dahl.

IT’S ELEMENTAL, ANYWAY

Proressor (thinking of gold): “What
metal is used by women most ?”
BEGINNER IN CHEMISTRY :

L. Fish.

DRAFTED

SHE: “I heard
you got a job.”

He: “Yes, I'm
a draftsman.”

Sue: ‘“Not
really ?*

He: “I open
windows.” —
Harry Hurst.

1st ANT: ©
“When scient- :

i I

=

2nd ANT: ;

Mosqurto: “Well a mosquito perform- -

“Alimony I”"—

697

WOMAN THROWS A HOT FLAT-
IRON AT MATE

Once more we have a rather practical ex

ample of the good old adage, “Strike wher
the iron is hot.”"—L. J. Smith.

THAT’S WHY HE'S INSULATED

PearRL: “There goes electric Harry.”

EarL: “Why do you call him electric
Harry?”

PearL: “‘Cause he shocks all the girls

Sha(tj he gets in contact with.”—Arthur Ber-
and.

S. 0. 8.

Doctor: “But
surely my dear
good man, you
weren’t so mad
as to look for
escaping gas with
a match?”
PAaTIENT:
“Well, Doctor, it
was a safety
match”—Jacob
Karelitz, Reporter No. 13537,

PROOF ENOUGH

Mrs. PaT: “Faith, and there won't be any
radios in heaven.”
“Begorra, an’ I don’t believe
it 1” ;

Mgs. Pat (reading from Bible, Rev. 8:1):
“There was silence in heaven about the space
of half an hour—don’t that prove there won’t
be any broadcastin’ ?’—Joseph M. Straughan.

STATION DAMN

AL FavLrer: “I've found a way to keep
my hired man all summer.”

AL Sike: “Buy ’im a radio?”

AL FavLrer: “Nope; buyin’ the parts for
one. He’s goin’ to put it together in the
evenings.”—Clarence Swanson.

BREAKING INTO THE FILMS

“The druggist
gives a tube of
toothpaste  with
every camera
sold.”

“Why the
toothpaste ?”’

“O, that’s to.re-
move the film.—
Howard P. Sedg-
wick.

A SAD TUNE

ScHoor TEACHER: “Johnny stay in after
four. You did not locate any of the places.”

Jounny: “I may not be able to locate
them, but I can tune them all in”"—O. E. S.
Gardiner.

EUREKA!

The editor of an electrical journal sent the
{ollowing to a contributor from a mid-
western town :

Dear Sir:—

Drop all work and come at once!

We must have you on our editorial staff,
also as a consultant in the electrical labora-
tory we maintain. Name your own terms.

You have clearly demonstrated that you
are another Charles P. Steinmetz. Mr.
Steinmetz submitted, and we accepted, the
very same article about nine years ago that
we received from you last week.—Clarence
Swanson.
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. The “Oracle” is for the sole benefit of all scientific students.
tions will be answered here for the benefit of all but only matter of suffia
cient interest will be published. Rules under which questions will be an-

swered :

1, Only three‘questions can be submitted to be answered.
2. Only one side of sheet to be written on; matter must be typewritten
or else written in ink, no penciled matter considered.

Ques. 3.

made for each question.

Sketches, diagrams, etc., must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.

4. If a quick answer is desired by mail, a nominal charge of 25 cents is
If the questions entail considerable research work or
intricate calculations a special rate will be charged. Correspondents will be

Questions

informed as to the fee before such questions are answered.

STANDARD CELLS

(1760) Cornelius Winter, Menno, South Dakota,
asks:

Q. 1.
cell?

A. 1. In the early days when the only
electrical instrument was the telegraph, Daniell
cells were used extensively and were the first
accepted form of standard cell. The electromotive
force was about 1.09 volts.

Kindly explain the life of the standard

CADMIUM SULPHATE
° SOLUTION “

GLASS
RECEPTACLE

T

gram of the uni-
] versally adapted
Weston  stand-
ard cell, This
cell forms a unit
of electromotive
force and at
twenty degrees
Centigrade, the
voltage of the

\

‘l Here is a dia-
g |

|

/

{ cell is 1.01830.
| The glass re-
| o, \ ceptacle is H
\ =) - shaped.

\ ‘DLATINUM/

\  WRE ELECTRODES /| cowwwwsssswwmwis
MERCUROUS CADMIUM

SULPHATE AMALGAM

Latimer Clark in 1872 devised a cell which for
" a long time did not command attention, but
which was finally adopted and known as the
Clark standard cell. In 1884, Dr, Weston de-
vised a much better cell in that it was more
stable, more constant in its output, had less errors
due to temperature changes and in general had
a much greater longevity. Finally, in 1893, Dr,
Weston built the super-standard cell, known to-
day as the Weston Standard Cell and adopted uni-
versally as the standard of electro-motive force.
In the main, it consists of a glass receptacle in
the form of the letter H. The positive electrode
consists of pure mercury over which is placed a
quantity of mercurous sulphate to prevent polariza-
tion during use. The negative electrode consists
of an amalgam of mercury and metallic cadmium.
At 200 Centigrade, the voltage of this cell is
1.01830. A resistance mnever less than 10,000
ohms, but more nearly 1,000,000 should be used
with this cell.

ELECTRIC TIMER

(1761) C. I. Ways, Cumberland, Md., wants
to know:

. 1. How can I construct an electric timer
to record the exact time that it requires a motor-
cycle to traverse a course 1,000 feet long?

A, 1. A rather powerful spring is kept taut
by a string stretched across the path of the
course. As soon as the motorcycle hits this
string and breaks it, the spring causes the con-
tact arm to come into momentary contact, thus
closing the circuit which actuates the magnet and
starts the clock. Similarly, when the course has
been finished, another pull on the armature causes
the watch to stop. Two storage batteries should

ZHL T 9 O R U T z

- Radio Controlled
Television Plane

One of the most destructive war engines
of the future is fully described with large
wash drawings in the November issue of

THE EXPERIMENTER

(Formerly Practical Electrics)
This article by Hugo Gernsback describes
how airplanes can be directed without a
human being on board and plant bombs
with accuracy.

{nteresting Articles to
Arpear In November Issue
of The Experimenter

Sensitive Microphone Used as Divining
Rod in Water Finding.
By C. A, Oldroyd.
Illumination of State Fairs,
Laboratory Manipulation.
By T. O’Conor Sloane, Ph.D.
Building a Power Vacuum Tube.
By Dr. Russel G. Harris,
. Harvard University.
Single Tube Reflex Experiments,
By Clyde ]J. Fitch.

tis
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be used for the electro-motive force. They are
connected in series, thus giving 12 volts.

A powerful magnet can be made by using a
soft iron core composed either of iron wires or
soft iron rod and wound with No. 28 B and S,
D.C.C. or S.C.C. wire. Two hundred turns at
least will be required. The resistance of a braided
conductor of No. 16 wire will be less than 9
ohms for 2,000 feet and using 12 volts, you will
have at least one ampere of current to operate
the magnet.

ELECTRIC LIGHT CIRCUIT

(1762) John A. Martin, Jersey City, New Jer-
sey, asks:

Q. Please give me the circuit for lighting
or extinguishing two lamps operating on a circuit
at a pressure of 110 volts from two different
places, using if possible a simple switch.

A. 1. Although we do not recommend the use
of any but approved switches for a circuit of this
kind, we are giving the circuit in the diagram
below. The switches may be placed anywhere,

st wr
Using two sim-
ple switches, the
circuit to the
lights may be
opened or closed
from two differ-
ent places such
as the head and
bottom of a
staircase, or the

vestibule and
hallway of a
residence,
-

i It i

k'o 10 V. LINE .

SOURING OF MILK

l£1763) Martin Pietney, New York City, N, Y.,
asks:

Q. 1, Is it a fact that lightning sours milk?
A1, Lightning  itself does not sour milk.
The ozone or nitrous compounds may have

something to do with it.

COLD LIGHT

(1764) Carl E. Uneverzert, Buffalo, New York,
states: As is well known, by focusing the rays
of the sun with a convex glass, we not only focus
the light rays, but also the heat rays. A question
then arises—Is it possible to focus but one of
these at a time and how?

A. 1. By the use of two clean photographic
plates and a few pieces of wood, a ray filter can
be made. This when interposed between the rays
of the sun and the lens and filled with water,
causes no loss in illumination at the focus, but
does lower its heat. Upon the addition of a clean
solution of ordinary alum to the filter, the point
of focus will be found at room temperature and
the light will be very little diminished, It imay
be interesting to know that upon filling an empty
filter with a solution of iodine in carbon disulph-
ide, the light will be completely shut off, but the
focus will be as hot as ever, the invisible heat
rays readily melting ice or burning paper.

I

IT will be noted from recent issues and the present one that
our prize contest has been a whale of a success. Over $1,500
has been paid out this month for worth while contributions to
SCIENCE AND INVENTION, either in pictures, sugges-
We now have on our staff, close to
14,000 correspondent reporters who are scouting the world for

ARTICLES FOR DECEMBER SCIENCE AND INVENTION

tions, ideas or articles.

Tl o, TR Tt

A Huge Skyscraper Park For Cities.
Science and the Future.
Qil Flames to Defend City.
Sinking Caissons For Bridges.
By W. B. Arvin,
By-Products of the Automobile Exhaust.
By O. Ivan Lee.
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SLIDE WIRE BRIDGE

(1765) E. L. Cumbee, West Point, Ga., asks:

Q. 1. Kindly describe the slide wire bridge in
full?

A. 1. If a current from a battery divides be-
tween two conductors, the resistances of these
branches inay be very different and consequently
the current in one may be much larger than in
the other, but since they both start at the same
point and end together at another common termi-
nal, the fall of potential must be the same in each
and there must be a point in both where the po-
tential is exactly the same. The slide wire bridge
is simply an arrangement whereby resistances of
low value may be exactly determined in comparison
with a known standard. The unknown resistance

i
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The method of constructing a slide wire

Wheatstone bridge for measuring resistances is

shown above. By a simple arithmetical pro-

cedure the unknown resistance is quickly
found.

is placed at X, and the known resistance, any-
where in the order of a fraction of an ohm to
1,000 is connected at S. A No. 28 German silver
wire is connected to two heavy terminals spaced
usually one meter or one yard apart; any other
standard of length could be used. Then by ad-
justing the sliding contact on the resistance wire,
after a small electro-motive force has been con-
nected to the terminals, the galvanometer may be
made to show no dellection. When this occurs,
then the two points in the divided circuit of
exactly the same potential will be known by the
position of the sliding contact. Hence, the re-
sistance of X must be to the resistance of S
as the resistance of A is to the resistance of B.
In the case of a practical example where S is
500 ohms, A is 9 inches and B, 27 inches, X
would be equal to 166.7 olms.

If the potential of 134 volts from an ordinary
dry cell were applied to the terminals of the
bridge, the current through the resistance wire
would be approximately .40 of an ampere, whereas
that through the known and unknown resistances
would be but .0022 ampere.

SPEED OF SYNCHRONOUS MOTOR

(1766) Robert Burton, Rochester, New York,
says he has a six pole synchronous motor and
would like to know at what speed it revolves,
there being no indication on the name plate.

3 your motor is a 120 volt motor it
will revolve at 1200 revolutions per minute, the
formula for obtaining the speed being as follows:

2
RPM. = — X 60,
P
where f is the frequency in cycles per second,
P, the number of p(;les.

RPM. .:. = X 60 = 1200 R.P.M.

ELECTRO-CHEMICAL EQUIVALENT

151767) Richard K. Knox, Pasadena, Calif,,
asks:

Q. 1, What is and how can I determine the
electro-chemical equivalent of a substance?

A. 1, Hydrogen gas is used as a basis in de-
termining what 1s known as the valence or power
of an element to unite with another. Since it
takes 1 coulomb of electricity (1 ampere per sec-
ond) to liberate .000010384 grams of hydrogen
from any electrolyte containing hydrogen in com-
bination, other elements will be liberated to a
smaller or larger degree depending both on their
atomic weight and on their valence. For the
ietermination of the electro-chemical equivalent the
following formula is used:

A
E = —— X .000010384;

where E is the electro-chemical equivalent, AW
is the atomic weight and V the valence,

SELENIUM SOLVENT
]1(768) George Ormonde, Ellenville, N, J.,
asks:
Q. 1. What will dissolve selenium readily?
A, 1. Sulphuric acid will very readily dissolve

selenium,
0. T have a belt 3/16 of an inch thick and
4 inches wide. What horsepower will it safely

The belt is to be operated from a
to be moved at 2000 feet per

transmit?
motor and is
minute

A. 2. The belt, if of ordinary durable straight
grain leather, will safely transmit 8 horsepower.

STRENGTH OF MAGNETS

(1769) Rupert Buckley, Sacramento,
wants to know:

Q. 1. How does a speedometer work?

A. 1. A speedometer, whether friction or gear
drive, works on the same principle as the tachome-
ter. Several types have an ordinary regulating
governor such as used on the phonograph and a
centrifugal throw-out clutch is used to engage a
drum wheel to which is attached a pointer.

Q. 2. What is a neon lamp?

A neon lamp is an ordinary glass bulb
containing ~ the rare neon gas and having two
electrodes to which potential is applied. A po-
tential of 220 volts is the average used, although
there are many types that require several thousand
volts for operation.

. Does the strength of magnets with a
given current and a given number of turns vary
with the shape?

A. 3. The shorter a magnet is or the closer
the opposite poles are to each other, the more
powerfully will the magnet attract its armature
and hence a magnet 114 inches long would be
several times as powerful in this sense as one
four inches long, both consuming the same cur-
rent.

Calif;,

STEAM GAUGE
(1770) William A. Kniffir, Mackinaw City,
Mich., asks:
Q. Will you please tell me
gauge operates?
1. In the most simple forms, a steam gauge
consists of a tube of brass of elliptical section

how a steam

IMPORTANT
TO NEWSSTAND READERS

N order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
E position to supply copies to you regularly

every month. If you are interested in
recetving your copy every month, do not
fail to sign this blank. It costs you noth-

ing to do so.
To ... ’ Newsdealer
Address .

Please reserve for me. .. . ... copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name
1 Address

E

bent into nearly a complete ring. One end of
the tube is free and is closed and into the other,
which is fixed, the steam under pressure is ad-
mitted. To the free end is connected by means
of a small chain, the pointer counter-balanced by
a fine hair spring. If pressure is applied to the
gauge, the elliptical section of the tube tends
to become more nearly circular in cross section
and in so doing will slightly unbend as if to

K SCALE \

STEAM FLOWS ELLIPTICAL BRASS

IN HERE % TUBING

The method in which a steam gauge operates is
indicated in the diagram above. The elliptical
tubing tends to become circular in cross sec-
tion and straightening, operates the needle.
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straighten out. This causes the chain to rotate
the spindle upon which the pointer is fastened
with the result that the pointer will follow the
variations in the pressure. In practice the stean
gauge is usually so arranged that the pipe leadin
to it is bent downward so that it fills with
condensed water thus preventing the hot steam
from reaching the expensive gauge.

SMOKE RINGS

(1771) Anthony Linder, Utica, N, Y., asks:

Q. 1. Please describe a simple method for
producing smoke rings which will be of a more
lasting and more pleasing appearance than those
I have succeeded in making with ordinary smoke?

A, If a bottle of strong ammonia water and
one containing concentrated hydrochloric acid are

HYDROCHLORIG ACID -
AMMONIA WATER \
1

=7 T~ SMOKE RINGS

The system of making smoke rings and sup-
plying a constant amount of smoke is indi-
cated in the above diagram, Inverting the
bottles and forcing through the liquids and
into the box is another satisfactory way.

arranged as shown in the diagram, the fumes gen-
erated inside the box will become very dense in
a short time. They will be astonishingly white.
This is the result of the combination of the am-
monia and hydrochloric acid to form ammonium
chloride. If a large pasteboard box or a cigar
box or even a tin can is used, a gentle rap on
the back will produce amazingly beautiful white
rings. The bottles are supported so that the level
of the liquids in the glass tubes is below the
ends, else there will be needless waste due to
overflow.

CORE QUERY
(1772) Jesse B. Ellis, Los Angeles, Calif., asks:
Q. 1. Why could not large transformers,

armatures and fields of motors and generators be

molded from a mixture of powdered iron or
magnetic oxide of iron? With the usc of a suit-
able binder which would not be an insulator of
magnetism, would not the permeability of such a
core have negligible low losses and be much more
easily and quickly constructed than to build up
of laminations?

A. 1. The reason why powdered iron held to-
gether with a suitable binder would not be
practical in the ordinary armatures and fields of
motors and generators is that a suitable binder
is not available and that although the permeabil-
ity of powdered iron is high, its efficiency, were
its strength sufficient to be of use, would be low
on account of the intervening gaps.

MARBLE CEMENT

(1773) Benjamin Ladner, New York City, asks:

Q. 1. Kindly give me formula of a suitable
cement in order that T may fix a broken marble
table top? i

A. 1. In order to repair the broken table top
you will have to do as follows:

Prepare the cement consisting of four parts of
gypsum and one part of finely powdered gum
arabic. These are thoroughly mixed. A cold
solution of borax is then made, using ordinary
20 Mule Team borax in water and the powders
are mixed into a thick paste with this. This
paste is then quickly smeared on each face of
the parts which are fastened together tightly. They
are left for a week., This gives a joint that is as
“strong as iron” and will last as long as the
table top.

ELECTRICITY IN ATMOSPHERE
(1774) Stanley Minor, Heppner, Oregon, asks:
Q. 1. How do you account for the electricai

disturbances in the atmosphere? .
A Electricity is not only produced by fric-
tion, but by mechanical and chemical means a{so.
It may be that the reason for electricity being
prevalent in the atmosphere is due to the vapori-
zation of the moisture on the earth, and conden-
sation of the small particles assuming electrical
charges., The charges on the surface increase as
the square of the surface area, As these particles

form, they unite and form larger particles. The
potential increases much more as the surface
area thus is diminished, and when a cloud is

formed, the potential often becomes great enough
to cause sparks many miles long.
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Awards in Monthly Contest

The Regular Departments Pay Prizes of Their Own, Authors on Contract Receive Their Own Rates; this,
With Other Special Payments Makes the Total Paid for Articles in Excess of $1500.00 Monthly.

FIRST PRIZE $100.00
Gold from Mercury, by Dr. Alfred Gradenwitz

TWO PRIZES OF $50.00 EACH

Hero’s Automotor Dating 200 B. C., by Chas. B. Bunnell
A Real Short Wave Receiver, by Alfred R. Marcy, 2DK

TEN PRIZES OF $25.00 EACH

Will New York Be Destroyed by Earthquake?, by Rev. Father Francis

A, Tondorf . ey 655
Death Dealing Rocket (author please send address)................... 656
Some Weird Stage Effects, by Dr. Albert Neuburger.......... Pt g 656
The Problem of Saturn’s Rings (author please send address)..... ...... 664
Making One Room Into Three (author please send address).......... 666
A Novel Third Degree Method, by Andy Gilbert...................... 667

Handling the Nation’s Grain, by Clarence A. Snyder, Reporter No. 2434 667

X-Ray Finger Prints, by Charles K. Fulghum....................... 669

Cheap Radio Primary Cell, by Dr. Ernest Bade............coovvvnvn.. 682

Bicycle Wheel Toys Easily Made, by C. H. Van...........oocvveunnn. 633
FIVE PRIZES OF $20.00 EACH

Early American Patents (author please send address)................. 668

The Angler Fish, by Dr. W. H. Ballot. . .......oooi e 669

The Work of Tycho Brahe, by Hubert Slouka, Reporter No. 7110...... 670

A Rain of Fish (author please send address)...................o00.ouu. 671

Sensitive Micrometer, by C. A. Oldroyd, Reporter No. 4433........... 680
TEN PRIZES OF $15.00 EACH

Building a Cider Mill, by Tud Garber...............ccovvvnun..

Steam Propelled Model Boat, hy F. E. Peterson
Rocket Propelled Speed Boat, by C. A. Oldroyd.
Marvelous Number Squares, by A. Gruntal

Heat Operated Pecking Bird, by Dr. E. Bade............. N ~+ 683
Retransmission From Airplane, by S. R. Winters. .................... 686
In the Train Radio (author please send addressy...................... 688
Uses for Cartridge Fuses, by A. Blumenfeld........................ 689
Loop Mounting, by L. B. Robbins. ......... ... .. 689
“Children, We Shall Now Begin the Radio Class,” by Alfred Pogany,
Reporters No. 10236 .. . 1A ! a5 aoresiois a@Bs oo oo e ontile o oo gl oo Toie 93
TWENTY PRIZES OF $10.00 EACH
Balance Kink, by Esten Moen................ PR a0 oo BT 684
Burglgr Alarm (author please send address) 684
Magnification, by Done Home.......... 684
Save Punctures, by F. Formos ... 684
Filling Balloons, by W. L. Todd . 684
Ribbon Inker, by K. B. MUurray .........coovuirinnneinenanninnnn.. 685
Indicator, by J. F. Welhelnml ... . .. i erinnnnnnnns 685
Boiling Eggs, by Richard Fielder .............0¢.eeuuerenrannnnns.. 685
Orange Fireworks, by Dr. A. NeuUburger .......co.ouuesunnnneeeenns 685
Embossing. Foil, by James E. Noble .............ouuiireunnnnnenn.. 685
Celluloid Ball, by Arthur Johnson, Reporter No. 5877................ 685
Glacier Mill, by Dr. A, Neuburger ................coueiirnreeens.s 685
Ice Pick Holder, by Herbert E. Morris, Reporter No. 9363.......... 685
Stand-Off Insulator, by Lewis M. Baldwin .......................... 717
Nature’s Loud Speaker, by Carl G. Novotny....... cc.oovernennnn. 718
Loading Coil, by William Teppo . ...vouetvrieneeinnrernarninaesens 718
Filament Switch, by R, G. Carpenter ..............c...cciiieencnnnns 719
Phonograph Talker, by Edward Widdis, Reporter No. 8997............. 719
Spark Intensifier, by Thomas C. Maffet ... ................... A 5% 719
R. F. Transformer, by J. Durward Miner, Jr......cvouvviiiiernancnen 720
TEN PRIZES OF $5.00 EACH
Fixed Condensers, by W, H. Goodson, Jr..........covvnveernnan S har L1/
Socket Mounting, by Edwin Eilers ............ccvviiennnees Qs e 420

(No further entries)
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O the individual who casually glances at the above list of

prize winners, it may seem that the list is shorter than

usual. This, however, is not the case. The total in awards
is considerably higher than previously. This is primarily due
to the fact that announcements are made of the prize winning
ideas in the $500.00 Gold Cover Contest on pages 676, 677 and
678. We refer the reader to those pages and respectfully ask
the girls and women to pay particular attention to the number of
prize winning ideas which were won by the members of the
fairer sex. We also desire to impress upon the reader and prize
seeker that a great many of the articles are written by staff

)

i e

writers or are contracted for. Such articles are not paid for
from prize award moneys, and consequently the readers’ chances
for winning a prize are infinitely greater than he may at first
believe them to be. To assist readers in securing proper material
for publication, we suggest that they carefully read the article
on the bottom of this page dealing with the distribution of re-
porter cards. We further request that those who send articles to
the magazine see to it that their name and address appears not
only on each page of their contributions, but also on the drawings,
and models. We try to avoid losses of names or addresses as
much as possible, but this cannot always be done—Editor.
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$12,000 or More in Gold

VERY month SCIENCE AND INVEN-
TION pays $1,000 or more in gold in

rizes. Every text article published will
recei\f’e a prize—(most of the departments 2 PRIZES
have awards of their own which they give 10 &
every month). Ideas are what the Editors 5 L
want. The ideas must be told simply, so that 10 é
your mother or your sister can understand 20 ¢
them—in pictures or sketches or both. But 10 «
the idea must be new and must have some- 20 <
thing to do with science or invention. 10 <

The Editors want pictures and sketches—
must have them—but what they want most
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Here Is How You Can Get in the Contest:

88 monthly prizes will be given
as follows:

FIRST PRIZE $100.00
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$12,000 or More ih Gold~

is IDEAS. These ideas will be handsomely
paid for. We have published a pamphlet
showing the rules of the contest which we

$50.00 each shall be glad to send to anyone free on re-

25.00 ceipt of a postal card with your name and
20.00 address. The pamphlet gives full details,
1500 the rules and how to submit articles. The
10.00 © magazi_ne itself shows you what is wanted.
500 Study it c]gsely and submit your 1dea‘s. )

: « The closing date for all prize contributions
2.00 y is the 15th of the month preceding date of is-
1.00 sue, i.e., the 15th of Nov. for the Jan. issue,

the 15th of Dec. for the Feb. issue, etc.
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l We want pictures and ideas and we cannot have too many of them.
Herewith is reproduced our reporter’s card.

our awards how our reporters are winning prizes right along.

to anyone who makes an application for it.

plants, business houses, motion picture studios, steamships, docks, public buildings, etc.

prove an open sesame to you in many instances.

s

WILL YOU BE OUR REPORTER?

N connection with our $12,000 prize contest announced herewith, it goes without saying that you will have to
do a little work in order to win a prize. The Editors do not wish to make it hard for you, quite the contrary.

Up to now we have issued over 15,000 _ of these.
We shall be glad to send the reporter’s card free
By means of this card you will be able to secure entry into industrial

Th

Every card is numbered and only one is given to a correspondent.
A postal card from you and a request for this reporter’s card is all that is necessary to obtain one.
sent to you by return mail. With it we will send you a pamphlet giving rules of the contest and how to proceed
in order to get photopraphs, to send in sketches, and other information in order to obtain a valuable prize.
onty will this card help you to obtain material for this magazine, but it will train you to become a news gatherer,
and will be the means of helping you to earn a good deal of money during your spare hours.

Address Field Editor, SCIENCE AND INVENTION, 53 Park Place, New York
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New York San Francisco
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Dr. Hackensaw’s
Secrets
By CLEMENT FEZANDII‘S
(Continued from page 661)
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CHAPTER 2,

It was rather late at night when Dr.
Hackensaw and Pep reached the mountain
where the. perpetual motion machine had
been erected.

Pep was disappointed. She had expected
to sec some huge contrivance, but all she
saw was a closed metallic cylinder about
twenty feet in diameter and ten. feet high,
arranged so it could slide up and down in a
tall, strong framework.

“There!” exclaimed Doctor Hackensaw
triumphantly. “That’s the machine. Once
| the button is pressed, that cylinder or car
as I call it, will begin to rise and fall in
these guides, and its reciprocating motion
will by suitable gears turn this dynamo
you see.”

“But how does the thing work?” asked
Pep.

WATER
3

BESERVOIR OF
L o £ o

One of the simplest proposals for a perpetual
motion machine is that shown above. Read
Dr. Hackensaw’s explanation of it.

screen at the bottom of the car. I told you
some months ago that there was no more
reason why we shouldn’t find means to shut
off gravitation than to shut off heat or light
or sound. And I found the means of con-
structing a gravitation screen, and sent
Miggs off on a trip to India. Well, curi-
ously enough, I didn’t realize at the time
that I had discovered perpetual motion, but
the idea struck me all at once, and the
result is this machine that you see here.”
Doctor Hackensaw paused here for a mo-
ment, and then continued impressively: “At
the bottom of this heavy cylinder that you
see here, is a gravitation screen that may
be opened or closed at will.
the attractive force of the earth is par-
tially or wholly shut off. The air above
the car loses its weight and atmospheric
pressure from below will force the car up-
ward with a pressure that can reach as
high as fifteen pounds to the square inch.
On a surface twenty feet in diameter you
can readily understand that the machine will
lift tons upon tons of weight. When the
car reaches a certain height, the gravitation
screen automatically opens and the car de-
scends by its own weight. By means of
these gears, work is done both during the
ascent and the descent. As the car descends

J “It works by means of a gravitation

When closed, |
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plain folks accomplish In_conquering pain, disease
and nervous trouble with Violet Rays,

Reveals Marvelous gh‘;’“‘“ Ch“l"is of E“m““

. . . 0dy, expiains w ere
Scientific Discovery palns start, how to ban-
Ish them. Offerd FREE for a limited time only,
to Intreduce Violet Rays. Send for FREE ¢opy.
Check Your Ailment Below for Free Advice
Here 1s a partlal list of ailments successfully treated
with Violet Ray:

Catarrh Eye Diseases Lumbago Skin Disease

Chilblains Falllng Hall Nervousness Sore Throat
Colds Hay Fever Neuritis €prains
Constipatlon Headache Paralysis Tonsilitls
Earache Goltre Piles Whooping
Eczema Insemnia Rheumatism Cough
Asthma

VI-Rex Company, Chicago, IlI
Mail Coupon—Send No Money

VI-REX COMPANY
211 S. Peoria St., Dept. 411, Chicago
Please send me without cost or obligation your free

book deseribing your VI-REX Violet Ray outfits, and
details of your $1.00 offer.

Name

Take advantage of the great eaving we offer
on the genuine, world-famous, ball-bearing,
Ionf-wearing L. C. smith Typewriter. Late
model hi dard size, to-date in

every way, at remarkably low p'rices.

TEN DAYS' FREE TRIAL

Test it thoroughly--no Oh]l:‘i')nvgv‘onP'RlCEs

A YEAR TO PAY L9V, BRices
Guaranteed Five Years

We do the most perfect and highest class job of rebuilding known to

the typewriter industry, Our machines do perfect work and last for

years and yeara. Just like new, The L. C.Smith is the easiest machine

tooperate and you caneasilg’t peyourownletters, Complete lessons

on_typewriting, also our ear Guarantee with every machine.

_Sgend today for Free Book of ] ngewrl(ef

Information, Big Catalog and our Specia) Offer.

SMITH TYPEWRITER SALES CO.

303 -360 East Grand Avenue Chicago, tllinols

g<5= SIX PRACTICAL TOOLS ", Yost Eockot

Nickeled Case

Cigar Lighter, Cork-
screw, Gimlet. Serew

Driver, Pincers. Awl,
li The tool of a thousand
uses. Most handy and

compact kit you ever
8awW. Indispensible
around house or camp,
automobile or radlo.

C.0.D. 10 cents extra.
3}, HOFFSON CO..
21or $1.00 47'w.42d st., N.Y.C.
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O | “That’s the

|
| Efficiency Expert”

“Going to show us how to speed up production and eliminate lost motion
in the shop.”

“And trying to get accurate measurements with a woven tape! For Pete’s
sake, let him take your Starrett. If he thinks as much about his time as he
does ours, he'll thank you for it.” i

QUICK READING

The steel-bright figures and graduation marks on a Starrett Tape show

up plainly against the jet-black background. As a further aid to fast, AUTO-MECHANICS!

accurate reading the foot figure is placed alongside each inch mark so that Get “The Starvets Book for Motor

the measurement in feet and inches can be seen at a glance. And Starrett Machinisciaand, Auto-Repairmen”’

Tapes being made of a fine quality steel do not shrink or stretch-—they are § oz tgeliairesiieading Sral)

indispensable where close measurements are required over comparatively 2 el g:-gea good buy at four
11 €€,

long distances. For sale at good hardware stores everywhere. Write for the
Starrett Catalog No. 23 “LE” for description of the many different sizes,
graduations, etc.

THE L. S. STARRETT CO.

World’s Greatest Toolmakers—Manufacturers of Hacksaws Unexcelled
ATHOL, MASS.

6956 m
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Mechanical
Engineering

|

Learn at Home!

Employers are looking for men with
mechanical ability.

There is an easy,  delightful way in

which you can learn right at home in
spare time. For 33 years the Interna-
tional  Correspondence  Schools have
been giving men and women just the
training they need for success in mechan-
ical engineering and more than 300 other
subjects. Hundreds of thousands have
stepped into good positions through I. C. S.
help.

Let the I. C. S. help vou. Choose the work
you like best in the coupon below, then mark
and mail it today. This doesn’t obligate you in
the least but it will bring you information that
will start you on a successful career. This is
your chance. Mark and mail the coupon now.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6176-D, Scranton, Penna.

Without cost or obligation on my part, please tell me

how I can qualify for the position or in the subject before

which I have marked an X:

BUSINESS TRAINING COURSES
{JBusiness Management [] Salesmanship
EIndustrial Management ] Advertising
[JPersonnel Organization L] Better Letters
{JTraffic Management LI Show Card Lettering
{OBusiness Law [ Stenography and Typing
OBanking and Banking Law [] Business English
[JAccountancy (including C.P.A.) [J Civil Service
[JNicholson Cost Accounting [JRailway Mail Clerk

{1Bookkeeping Common School Subjects
Private Secretary L] High School Subjects
Spanish U French [ Nlustrating

TEGCHNICAL AND INDUSTRIAL COURSES
[1Electrical Engineering ] Architect
{]Electric Lighting [ Architects’ Blue Prints
[C1Mechanical Engineer [] Contractor and Builder
[]Mechanical Draftsman (] Architectural Draftsman
[]Machine Shop Practice [] Concrete Builder
[IRaliroad Positions [J Structural Engineer
[IGas Engine Operating Chemistry [] Pharmacy
[JCivil Engineer Automobile Work
[]Burveying and Mapping [0 Airplane Engines
[JMetallurgy [J Mining £ Agriculture and Poultry
{OSteam Englneering [J Radio O Mathematics

Street

3-6-24
AQALOES. vt e s i ! e ' i - i

City......

Occupation..........
Persons regiding in Canada should send this coupon 10 the
International Correspondence Schools Canadian, Limited,

Montreal, Cenada

Make 5100 Weekly-sell RADIO

e

Demonstrate once—results mean sure
sale. Coast to Coast, lowest prices.
attractive four tube instrument $39.50.
Big commission to you. Exclusive ter-
ritory to proven salesman. Territory
going fast. Write today for large 1l. {3
lystrated book No. 100. Don’t fail to \§
give name of yonr county. 3

ZARKA, INC.
shington Blvd., Chicago,

818 Wa
50,
72

5 rint Your Own

Qards,circulars,labels book, paper. Press $12.
Larger $33 Job press $150. S8ave money Print
®% for others, big profit. All easy, rules sent.
{5748 Write factory for press catalog. TYPE,cards,
2 IR etc. THE PRESS CO., D.47 Meriden,Conn:
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D, Hackensaw’s
Secrets
(Continued from page 702)
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the screen automatically closes and the car
rises again. And so the machine will keep
on working forever. We have here real
perpetual motion, for we perform work
without the expenditure of any energy.”

“Yes,” assented Pep, “the same as a wind-
mill or a water-wheel.”

NO SUN POWER USED

“No, indeed,” returned the doctor. “In a
windmill or a water-wheel we obtain energy
from the heat of the sun. The sun has
lost that energy. But in the case of my
machine, no energy has been lost. Gravita-
tion has done the work and we have no
reason for believing that the earth has lost
any of its power of attraction. I could
build thousands of these machines, manufac-
ture heat, light and power enough for all
the needs of the earth, and yet the power
of attraction of the earth would not be
reduced one particle. In the case of heat
emanating from the sun the heat is not re-
placed—the sun must grow cold some day;
but this power I obtain from gravitation is
power I obtain for nothing—in a word it
is true perpetual motion. This machine,
Pep, will revolutionize all industry and all
transportation. I have solved the problem
of getting something for nothing.”

“But,” objected Pep, “it must take some
power to open and close the gravitation
screens.”

“Almost nothing. A few pounds’ pressure
suffices and I have tons of power at my dis-
posal. This invention is bound to be the
most profitable of the many profitable inven-
tions I have made. It will bring me in not
millions of dollars, but billions of dollars.
There will be no more use for codl or petro-
leum because I can obtain unlimited elec-
trical power at a trifling expense!”

“Well, doctor, shall I press the button and
set the machine going?”

“Not tonight. It is too late.
until morning 1”

CHAPTER 3

In the middle of the night, Pep was sud-
denly awakened by a rough hand placed over
her mouth while a hoarse voice whispered
in her ear:

“If you make the least noise, kid, I'll slash
your throat as I did Doctor Hackensaw’s!”

And to Pep’s inexpressible terror, as the
man turned on his flash-light she saw that
the villian was masked and that both his
hands were covered with blood. As a rule
she did not lack courage, as she had shown
on more than one occasion, but now she was
so terrified that she offered no resistance as
the man gagged her and tied her hands
behind her back.

“Now, kiddo,” said the burglar, “lead me
to the place where Doctor Hackensaw left
his bag. I know he brought a bag full of
greenbacks with him to pay off his men
here, and T happen to need the money more
than he does!”

As the fellow said the words, Pep remem-
bered that the Doctor had deposited his sat-
chel inside the anti-gravitation car, and she
accordingly obediently led the way thither,
followed by the burglar.

“Oh, it's in there, is it?” said the man,
as he came to the perpetual motion machine
and threw open the door. “Yes, I see it!”
and he climbed into the car.

Then Pep recovered her wonted energy.
With one kick of her bare feet she slammed
the door closed, and then, with the skill of
a ballet-dancer she pressed down the start-
ing switch with her toe, although the switch
was at a higher level than her head.

(Continued on page 706)

Better wait

$3,000 to $10,000
aYear asRadio Expert

Enter fast growing radio field, thousands of big pay
jobs waiting for you. U.S. Gov't., Steamships, R.
R’s., Corporations eagerly seek Radio trained men.
Advancement rapid,earnfrom §3,000 to $9,000 yearly.

Pleasant Home Study In

Prepare for Big

PayinSpareTime
My reputation as Radio Engi-
neerand instructor insures you
complete, speedy success, at
home in spare time; earn while
you learn. I make you expert in
radio designing, building, re-
palrm% and opgrallting a&]d ::jeach
youonlypractical “inside”dope.
A. 6. MOHAUPT vy quicklycompletemy course
and a few pleasant hours prepare you to stepin-
to Big Pay. No experience required.

This set, when completed, has
a range of over 1000 miles. I
give it free with my course.
I give you practical training by
having you work on this set.
The knowledge you gain is not

1000 Mlle merbel book léyo\lzvledge_but is
H JW usable, practical experience.

| Radio Outfit When you have fin.
ished my course, you can sell this set j
at a price that will pay the cost of the
course. For a short time only, by my
special plan, I will give a tube radio set
in handsome cabinet to men, abso- }
lutely FREE. Send at once for my
FREE wonder-hook of inside Radio
“dope.” Act quickly.

I——MAIL COUPONw==

A. G. MOHAUPT, Radio Engineer,

Radio Association of America.
4513 Ravenswood Ave., Dept. 6| , Chicago
Please send me details of your Home Study Course—
also your Free ‘‘Radio Facts' and information on
how I can get a FREE 1000-mile Radio Set.

N e . i

Address. a .

Senp ForR Your Free Cory

TESTED
HOOK-UPS

SUBMITTED BY USERS OF OUR
WONDERFUL TRANSMITTER
BUTTON FOR LOUD SPEAKERS
AMPLIFICATION EXPERIMENTS

K. ELECTRIC CoO.
15 PARK ROW NEW YORK
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The long awaited

‘Broadcast “Recerver

Combining supreme efficiency, convenience and
beauty, produced at a low cost which brings it
within reach of all.

ERE at last is the perfected instrument
%permitting you to enjoy simultan-
eously the most desirable elements of broad-
cast reception—features which no one model
ever combined before.

The distinctive Magnavox tuned radio fre-
quency circuit is characterized by exceptional
clearness and volume as well as selectivity.
The Magnavox Unit Tuner does away with
all complicated dialing and places the novice
on the same footing as the radio expert.
Magnavox Broadcast Receivers and other Magna-

vox Radio Products are sold by reliable dealers
everywhere. Werite for new illustrated catalog.

THE MAGNAVOX CO., Oakland, Calif.
NewYork: 350 West 31st Street San Francisco: 274 Brannan Street

Canadian Distributors: Perkins Electric Limited, Toronto,Montreal,Winnipeg

11R

MAcnavox Radto

BROADCAST RECEIVER

The new Magnavox TRF-5 Receiver is here
shown with Magnavox M4 Reproducer,
($25.00) whicl insures clearest tone.

TRE-5

A 5-tube tuned radio frequency receiver
consisting of two stages of tuned radio
frequency of special design, detector and
two stages of audio frequency.

Cabinet measures: height,954 in.; length,
20% in.; depth, 1434 in.

Without tubes, batteries or reproducer
$125.00

This model is identical with TRF-5 but
encased in larger carved cabinet with
built-in Magnavox Reproducer.

Handsomely carved cabinet measures:
height, 1434 in.; length, 20% in.; depth,
1834 in.

Wi ithout tubes or batteries  $150.00
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WANTED-

for murder!

$1,000
REWARD!

N a dirty, forlorn shack by the river’s
edge they found the mutilated
body of Genevieve Martin. Her

pretty face was swollen and distorted.
Marks on the slender throat showed
that she had been brutally choked to
death. Who had committed this
ghastly crime? No one had seen the
girl and her assailant enter the cottage,
no one had seen the murderer depart.
‘How could he be brought to justice?

Crimes like this have been solved—are
being solved every day by Finger Print
Experts. Every day we read in the pa-
pers of their exploits, hear of the mys-
teries they solve, the criminal they iden-
tify, the rewards they win. Finger Print
Experts are always in the thick of the
excitement, the heroes of the hour.

Not Experienced
Detectives —Just
Ordinary Men

Within the past few years, scores of
men—men with no police experience,
men with just ordinary grade school
educations — have become finger print
experts. You can becosne a finger print
expert, too. Can you imagine a more
fascinating line of work than this?
More trained men are needed. Here's
your real opportunity.

Learn the Secrets of
Identification

More and more the detection of crime resolves
itself into a problem of identification. You
can learn the methods of the famous identifica-
tion experts. You can learn the science of
Finger Print Identification—right at home in
your spare time.

Free Course in
Secret Service

For a limited time, we are making a special
offer of a Professional Finger Print Outfit
absolutely free and FREE course in secret
service intelligence. Mastery of these kindred
professions will open a brilliant career for you.

This _coupon will bring you FREE book and
details of ‘this great offer. Don’t wait until
the offer has expired. Fill in the coupon now.
Mail it today.

University of Applied Science
Dept.14.28 1920 Sunnyside Ave., Chicago, Itl.

UNIVERSITY OF APPLIED SCIENCE

Dept. 14-28 1920 Sunnyside Ave., Chicago, Ill.
Gentlemen :—Without any obligation whatever, send
me your aew, fully illustrated, FREEbook on Finger
Prints and your offer of a FREE course in Secret
Service Intelligence and the Free Professional Finger
Print Outfit.

Address
City &
Qme Age_._.

T

Dr. Hackensaw’s

Secrets
(Continued from page 704)

DL R i i "

T
g

"

THE MACHINE WORKS

Instantly the machinery began to work,
and Pep felt a strong current of air as the
car, slowly losing its gravity began slowly
to ascend in the guides until it reached a
certain point, and then descended again, this
up and down motion continuing while Pep
vainly struggled to free her hands or get
the gag out of her mouth. Failing in both
these objects she started to run back to the
house to alarm some one, when suddenly she
heard a loud crash and saw the car ascend
to the very top of the guides, where some-
thing gave way and the car shot up into
space, The villain in his desperate efforts to
escape, had evidently completely closed the
gravitation screen. And then the screen must
have automatically opened again, for a few
seconds later the car fell to earth with a
crash and broke open, revealing the crushed
and lifeless body of the villain.

* * * * * x *

“No indeed, Pep,” said Doctor Hacken-
saw, genially. “The fellow didn’t even try
to harm me. I see he searched through my
room, and not finding my satchel there, he
thought he could frighten you by showing
you a pair of bloody hands and telling you
he had cut my throat. You can see that
it was imitation blood he used—not a bad
idea, because it impresses a woman and keeps
ber from screaming. I would rather have
lost the few thousand dollars though, than
to have had him ruin my machine. It will
take me months to build another one. But
you were a brave girl, Pep, and I'm glad
you outwitted him, because he might have
taken it into his head to kill you, in order
to make sure of getting off safely with the
cash!”

As for Pep, once she was assured of the
Doctor’s safety, she was jubilant and she
was never tired of recounting to her friends
her adventure with the burglar. Poor Doc-
tor Hackensaw got very tired after a while
of listening to these endless repetitions and
he even went so far as to remark one day
to Silas Rockett:

“Do you know, Silas, I verily believe the
nearest approach to perpetual motion in this
world, is a woman’s tongue!”’

WIRE LUG

WIRE BENT INTQO HOOK WITH
) "™ INSULATION STRIPPED OFF

AT

ONE-PIECE PRESSED IN DIE

BRASS SLEEVE

OUTSIDE OF SLEEVE CURVES
AROUND BARE WIRE

The wire lugs indicated above are the products
of a new machine recently exhibited in Ger-
many. The wire is first bent into the form of
a hook, and part of the insulation is removed,

as indicated. It is then slipped into a special

one-piece brass sleeve and pressed down in the

die, by means of the machine. The insulation

is firmly gripped by the sleeve and a very good
lug is produced,
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RADIO
| HOOKUPS

i )

TRE LPEAMENTER'S LBRARY, 4.7,

Br
Edition
Revised and
Rewritten

THE € L.CO.NY.C.

3rd Edition
NOW READY

Completely revised
and rewritten and
enlarged. Latest
hook-ups added.

The most complete, practical
I and up-to-date radio hook-ups

book obtainable. Just revised
and brought up to the minute by
one of the foremost radio engi-
neers in the industry.

Contains only practical, effi-
cient hook-ups. Crystal sets, One
tube sets, Reflex regenerative,
radio frequency, and super cir-
cuits.

Gives complete wiring dia-
grams and full instructions on
each and every set so that noth-
ing further is needed in the way
of patterns or diagrams.

One of the finest books to have
J on hand at all times for refer-
ence as to the various types of
hook-ups and the most practical
way of constructing each. Send
for or buy a copy today.

All Orders Filled
Within 24 Hours.
You Can Obtain a Copy
At All Reliable Radio
and News Dealers.

N
]
3
)
S
R
]
W
&

PRICE

‘F Prepaid

L
E.L.Company

100.

—3
Sa———

it

O

CONSRAD CO.—Selling Agents
233 Fulton St., New York City
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“RUILD YOUR OWN” WITH “RASCO” PARTS!
Buy from the Oldest and Original Exclusive Radio Parts Housein the United States
We pay ALL transportation charges in U. S. TALL GOODS SENT PREPAID IN 24 HOURS

Order direct NEW AND EXCLUS(UE “RASCO” GO@DS Money refunded if

from this page. goods do not satisfy

bring happiness to all radio esperi-

menters and constructors. Here is a
tool that does 16 difterent things and does
them well. A tool that does practically
everything required in building your radle
set.  The tool is built of hardened steel,
size exactly as per illustration, highly fin-
ished. Here are some of the uses: 1.
Screwdriver. 2. Center punch. 3. Counter-
sink and reamer. 4, Bus bar wire bender.
5. Bus bar and wire bender for 8-32 screw.
6. Bus bar and wire bender for 6-32 screw. -
7. Socket wrench for jacks. 8. Socket wrench FORMER
for 4-36 nuts. 9. Socket wrench for 6-32
nuts, 10. Socket wrench for 8-32 nuts. 11
Wrench for knurled nuts. 12. Serew gauge for 4-32
serew. 13, Screw gauge for 6.32 screw. 14. Screw
gauge for $-32 screw. 15. Screw gauge for 10-52 screw.
16. Knife for wire skinning.

HERE it is! The radio tool that will

“RASCO” 16 in ! Radio Tool

These are only the important uses of the tool, but ' KNURLED
many other uses will readily suggest themselves io every N
radio experimenter. You will wonder how you have got- JACK NUT WRENCH

ten along beforo without the 16 to 1 radio tool. Get
one of these happiness tools. You willl never again beWRENCH

iih. 35C
without it. N-4800 RASCO 16 to 1 Radio Tool.each $0.35 NUT WRENCH

CRYSTODYNE DETECTOR “RASCO™ Snap Switch

(PATENTS PENDING) Do;es, not juslth;usté%wry s“;litch t&at m?’)" be aﬂ;pteldmlor
i radio. € switch is e only swi wi a
Here 1s a detector which hag been especially developed by us for T IV E DOUBLE spring action, No more guess work

the new Crystodyne circuits. This detector while using the natural 3
mineral zincite can be used with any other crystal as well Several if the circult is open or closed. A push of the finger and
unique features are embodied in this detector. To begin with it the current is on. A slight puil

is the only detector that has a sliding crystal cup with perfect and The Handle Snaps Back of

contact arrangement and which cup not only siides but rotates with its own accord. An internal

@n eccentric motion. (Note slot A). By means of the small knob the cofl spring pushes the handle

cup slides easily so that any point of the erystal can be brought in- back when a little pull is ap-

to contact. A new crystal can be inserted immediately by unscrewing plied. This switch is intended

the small knob. Tho contact plate which at the same time forms as a battery switch to discon-

the catwhisker 1s made of spring steel. The combination of steel- nect your ‘A’ batteries,

zincite is the only one that was found practical for ihe Crystodyne Only one hole to drill. No tools
osciliating crystal. Note the micrometric adiustment that can be required to mount only your

made by means of the large knob bearing against the steel gpring. finger and thumb. Also this

This raises and lowers the steel point to the flnest possible degree. switeh takes up a minimum of 4850

The base is of bakelite, all t: kel lished. room, much less than other
s s e, all parts nickel plated and polis Gwitchos,  tho  base of the

6900 N6900-Crystodyne Zincite Detector with Crystal.............$1.75 ewitch measuring only 1%x%” i
N6900-Natural Zincite Mounted Crystal especially tested for Crys- All metal parts nickel plated. A switch you will bel
A= todyne work, fits any erystal cuUD .euvovecvnin oot $0.60 proud to possess. N4850-RASCO Snap Switch, Each 25¢
; I j e éc 663° »
“RASCO" “rasco” ||| “rasco” RASCO* *Jiffy”” Jacks and
NAME PLATE LUG ASSORTMENT RADIO NEEDS ({4 H »”
ASSORTMENT 50 LUGS ASSORTMENT Jiffy”* Plugs
Ne. 4994 5 DIFFERENT STYLES }' 108 PIECES
N¢. 4995 o ¥ 3
N2, 4996 4

Again, Rasco leads with 2 * y .
small but important radio nov- @ " 3
elty. JIFFY JACKS are the
simplest. and most efficient
Cord Tip Jacks ever designed.
Stamped from a single picce
of metal they grip any style
cord tip from any make phone
or loud speaker. The JIFFY
JACKS take but a minimum
of room. All you need do is to
drill two small holes in your panel and mount
. . the JIFFY JACK with serew and nut furnish-
p-= (* ed. No soldering necessary as the wire goes
= i right on the screw. X-ray view shows how
two ff the jadcksl are }F}:&d in kconjuncti;alr: ;;vltg
i our Jiffy cor ug. e jacks go on ac!
This Name Plate Assort- This Lug Assortment This assortment contains | of pane{ only Dscrews show in front. JIFFY
ment Packet contains Nine | Packet contains fifty of 108 pileces as follows: [ JACKS take practically no room when mount-
Binding Post Name Plates | the most important lugs 36 T Wire Bus-Bar|ed and are made of best spring brass that  tools required. Just wet the metal cord ting
as follows: one Aerlal;|for the man who “Builds | Connectors; 4 Adapter | will not wear ouf, Hundreds of other uses for  and push through openings. Plug can be
one Ground; two Phones:| His Own’” as follows: 10 | Bushings (to i » | gur JIFFY JACKS. We will pay §1.00 for  ysed with any standard cord tip jack. but
A luns for 8/32; 10 for | dlal to 3/16” shaft);| every new use for JIFFY JACKS that is fic-  best with RASCO JIFFY JACK.

e 2

=0

one ‘A’ Bat. —: one
“B* Bat. ; one A’ %/312; 1)0 xér/o3nzz hig(ls 38%1(- iSelparﬁblekP{mnezTipsﬂ cepted by us. N487ds-'l‘wojjfifffycja§ks |with nuts and scrows
Bat. .18 i erless H itto ngle Brackets; 24 Lock | ; h o/ 0] ade of semi-hard rub- and one Jiffy Cord Plug...... veee...50.20
“'(']'" - B“'t_‘ | 8/32; 10 flat type 6/32. [ Washers; 36  Assorted gﬁfﬂﬁf’;mc}? :1‘;: ijs of your phones or  N4870-One Jiffy Jack comp ut and
¢ Bat at. i one | All lugs are timned. | Lugs, ?‘liready tinned for | loud speaker are pushed. The cheapest and . SeoeW . M - 0.0
. ) easy soldering. j 1 designed. Its small size =Jifty sCrews,
N4994 Nine Name Plate | N4995 Lug Assort N4908 " RADIO NEEDS™ | It D o it famous aver-night. Slze  two for ... % 0.0%
ASSOTLMENt +.e..e..$0.20 | ment ..............50.22 [ Assortment ........ 048] in. rong, ¥ in. wide and 3% In. thick. No N-4860-Rasco Jiffy 0.10

0 make a safe experimental connection.
Here is something that every experimenter “RASCO” CLIP LEADS come in two
has been waiting for impatiently. This is a eolors, green and red, to distinguish connec-
flexible silk-covered cenductor to the ends of tions. Brass clips have powerful grip. Length

“RASCO” Clip Leads &= e ek ther. conductar I order

which are soldered strong brass spring clips, of clip lead, one foot.
Instead of using wires to make your connec- N7887 RASCO CLIP LEADS. Each..$0.12
tions—screwing and unserewing binding posts TDOZON NOLE] s faom 595 85T 58 3 BETaTe o (<[5 1oLe1e eLoTare) (F=0:

“RASCO ”’ Brackets - Dealers and Jobbers

Here is a line of small brackets evolved especially for the man whe a1 jLLUS- 3EE OUR Write or wire for territory that is
“Builds His Own,”” They can be used in a number of different ways—to "TRATIONS still open on the specialties described
hold tuning coil tubes; inductances; spider webs, ete.; to hold up panels; to 'y "gi7p 2-PAGE § on this page. These articles are wide-
attach various instruments to baseboards, etc. “Raseo”” brass brackets are 2 AD ON 1y advertised and you will have a de-

'slglnmped m,lmk klleafy g]emh and fhzﬂw gefnh %esig'ned to do the work right. PAGES mand for them almost immediately.
1y are nickel-plated and carefully finished.

ANl 1illustrations are exaetly half-size. Every builder needs at least €475 652 AND res‘;’:n:ﬁﬂ ';?,dgligtéﬁ ’:;L‘l;?,';‘"“i;é‘.’
dozen of these, Order them now and save money and effort. . 653, dress all wholesale inquiries to
N1475 DBrass Angle Plece, 5/16” wide x 7/16” high. Each.....ees..$0.03 ADIO

N1476 Brass Bracket, %” high x 2 lugs %” long. Each. v.e. 05 R RAD!O SPECIALTY COMPANY
N1490 Brass Angle Piece, size 3%” x %”. Each........ . .04 NEWS Wholesale Depart

Ni1505 Brass Angle Plece, size 1%” high x %" long..... ot S ) olesale Dapaniment

Dozen lots, each style 15 percent discount. ey 25A West Broadway, New York City

RADIO SPECIALTY CO., 309 Park Place, New York City

Factories: Brooklyn, Elkridge, Md.

his advertisement Copyright, 1924, by R. S.
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Learn
Electricity

Student winding a Stator in
The Great School of

COYNE

Earn $200 to
$800 a month!

New Enlarged Course

I train you on everything from door-bellg to power-
plante—everything to make you a 850 to $200 a week
EXPERT. You get complete PRACTICAL training in
Cireuits, Bogse Wiring, D. C., A.C., Armature and
Stator Winding, Drafting, Auto, Truck and Tractor
Electricity, Battery Building and Repairing. and
Radio. Everything to make you a thoroughly trained,
BIG PAY, Electrical EXPERT.

CHICAGO

The Electrical Center
of the World

The whole world of electricity is open to the COYNE
trained Electrical Expert. Come toChicago—the Elec-
trical Center of the World. I pay your fare. Get
your training at COYNE—the oldest, largest and best
school of practical electricity in the country—endorsed
by Eleetrical Industry. 1 do not offer a number of
individual courses — I give you just one complete
course sothat you willbe an Electrical Expert capable
of commanding big pay. You can become an Expert
and get big money in ANY branch of electricity if you
come to COYNE,

Learnin 12 Weeks!
NOT A CORRESPONDENCE SCHOOL [ |

Nobooks or useless theory. I train youon the greatest
outlay of electrical apparatus of any institutioninthe
country. I give you FREE complete Radio and Auto-
motive courses. I also give youFREE a Life Member-
ship which enables you to stay longer if you want or
to come back at any time and-takeup anynew work
which is constantly beinginstalled to keep my school
the most modern at all times.

You Don’t Need Education

- COYNE gives youeduca-
or Experience {0, i i yoneduca
actual work=—that’s why you don’t need education or
experience to start with.

| Earn While You Learn!

1 help students to secure jobs to earn a good part of
their living expenses while studying.

Send Coupon Now

Don’tdelay a minute—send that couponright now for
my big free catalog and full particulars of special
otfer. ACT NOW1!

Free R. R. Fare to Chicago
?é’mee‘lo{ (Ijhicago and be ready for BIG MONEY in
WEEKS

Endorsed by Electrical Industry

1300-1310 W. Harrison St., Dept. 533-8Chicago
“FF _n 8 i 1 3 &/ N F _} [ §

l Coyne Electrical School, Dept 533-8 ||
1300-1310 W, Harrison St., Chicago
Mr. H. C. LEWIS, Pres. Dear Sir:—Please send me
l free your big new catalog and full particulars on free
railroad fare offer and two free courses,

| remain long above the horizon together.

| less.
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The Heavens In
November
By ISABEL M. LEWIS, M. A.
(Continued from page 674)
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less numbers when the earth crosses their
orbits on or near the dates mentioned.

Objects of special interest visible this
month are the Great Square in Pegasus now
on the meridian nearly due south, Cassiopeia,
which has taken the place of the Big Dipper
near the meridian high above the pole, Mars
still a beautiful object in the southern sky,
and in the east the far-famed Pleiades and
Hyades in Taurus. Ruddy Aldebaran is
also well in view by this time in the V of
the Hyades. The “Eye of the Bull” it has
been called though its names mean in
Arabic “the Hindmost” because it follows the
Pleiades. Another beautiful star now visible
in the east is Capella, The She-Goat, with
Haedi, The Kids, three stars forming a
small triangle, close by on the southwest.
Capella is a giant star of the same type as
our own sun but with a diameter fully ten
times as great. It is at a distance of a little
over fifty light years from the earth or
about three hundred trillion miles. Were
our sun as far away as Capella it would
barely be visible without the aid of a tele-
scope. Capella is almost exactly equal in
brightness to Vega which has ornamented
the evening skies throughout the summer
months and which now approaches the west-
ern horizon as its rival appears well above
the eastern horizon, for the two do ni:)t
n
Vega, Capella and Aldebaran we see three
stars of strikingly different types and colors.
Stars such as Vega, white or bluish white,
are intensely hot, their surface temperatures
being about ten thousand degrees Centigrade
or higher; yellow stars, such as Capella or
our own sun, have temperatures of appro-
ximately 6,000 degrees C. while Aldebaran
is classed among the cooler stars with tem-
peratures of three thousand degrees C. or
Stars much cooler than Aldebaran
would scarcely shine by their own light.

A little to the east of the meridian this
month in Pisces is the vernal equinox,
where the sun crosses the equator going
north in the spring. This is one of the
two points in which the celestial equator and
ecliptic intersect, the other, the autumnal
equinox, being now located in Virgo. We
have heard of the “Precession of the Equi-
noxes” which is the slow westward shift of
these two points westward along the ecliptic
at a rate which carries them completely
around the ecliptic in a period of 25,800
years. Some two thousand years ago the
vernal equinox was in Aries, the next con-
stellation to Pisces on the east, hence the
name “The First Point in Aries” for the
vernal equinox, a term which is not fre-
quently used by astronomers, however.

A line from Polaris through Beta Cassio-
peiae, the most westerly star in the W, and
Alpha Andromedae, in the northeast corner
of the Great Square in Pegasus, passes very
close to the vernal equinox, Alpha Andro-
medae, being about half way between Beta
Cassiopeiae and the vernal equinox. To the
astronomer this is one of the most important
points in the heavens, for it is the zero
point on the celestial sphere for designating
and determining the positions of the heaven-
ly bodies.

Jupiter and Mars are now the only ones
among the brighter planets left in the eve-
ning sky, and Jupiter is too close to the sun
to be seen at the time for which our chart
is given. It will be seen low in the south-
west soon after sunset early in the month,
but by the end of the month will be too
close to the sun to be visible.

|
|

Choose as Your Profession "

ELECTRICAL
ENGINEERING

Electricity offers a brilliant
future to the young man who
is about to choose his career.
Never before has there been
such wonderful opportunity in
this great field. Big paying
positions in electrical work
the world over are open to
trained men.

B. S. DEGREE IN 3 YEARS

Come to School of Engineer-

ing of Milwaukee. Here you are trained in both
theory and practice by a faculty of experts.
You learn in large, finely equipped laboratories.
If you have 14 high school credits or equivalent,
you can become an Electrical Engineer with a
Bachelor of Science degree in 3 years. If you
lack these credits they can be made up in our
Institute of Electrotechnics in a short, intensive
course,

A Complete, Practical Electrical Education

Learn by the thorough approved scientific
methods which our nineteen years of specializing
enable us to give you. In addition to Electrical
Engineering, the following complete courses are
given. A. C. and D. C., Armature Winding—
Wiring and Testing — Practical Electricity —
Drafting—Electrotechnics—Commercial Electric-
al Engineering—Automotive Electrical Engineer-
ing and Automotive Electricity.

EARN WHILE YOU LEARN

You can earn money to help defray your ex-
penses while !earning‘ Our wonderful co-oper-
ative plan brings an Electrical Career within

the reach of every ambitious man. Our Free
Employment Department secures positions for
those students who wish to earn part of
their expenses. In addition, the Department
will help you get a good position Term
in the Electrical industry when A
your training is completed. The Openings
new Students’ Loan Fund offers Nov. 10th
Jan, 5th

financial aid to worthy men.
Daily Broadcasting W. S. O. E.

Big Book Mail the coupon today for our big
F R E E new illustrated catalog. Mention

the course that interests you most
and we will send you special information. Read
about the school that trains men for practical
and quick success. See how easy it is for you
to get the training that will enable you to step
to a splendid position and a handsome income.
Mail the coupon right NOW No cost or

GEHADL of ENGINEERING

S.&L-1124 415 Marshall St., Milwaukee, Wis,

—— ettt v Y e et e

School of Engineering of Milwaukee
Dept. S. & I. 1124, 415 Marshall St.,
Milwaukee, Wis.
Please send me your free illustrated catalog;
a]lso details of your “Earn While You Learn”
plan,

NNE o i ol ... .- veevevaae
AAATESS "paum o ol « e ARG oe < o o pm ofelolora e [T
Town ....covviviianas, StAte: pgmlel-LIRLS 000000
AR wg—iamlhiseroei Education

RADIQ aistatee
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MPLETE

HESE are the finest long distance scts at the lowest prices in
history. Wooderful new circuit that brings smazing results,
SATISFACTION GUARANTEED. Everything turnished

with complete sets. fl

There's u sct for every pocket-boot.

tobe aec—with 3 dry eells.
ioud speakor, besd phove
rube ser—with 3 dry cclly, B Bariery, 3 rubes.

ri et b e $49.%5

tube wt—with 3 dry oelle, B Bettery, 2 wbes,
bead phoaes, anteans. . — $32.§

The above 3 sets can also be furnished for use with A" storage
battery instesd of dry cells, $12.00 extra.
$19.3

Sets also sold without accessories. Also full line
ies, 1 and 2 stage amplifiers and portable sets.
catalogue —don 't buy until you see it.

tabe gerwith dry oells, B Battcry, | pul
bead -pbones, entennm. . ..ooo.oioooiu.

of radlo escessor-
Write for FREE

THE MELLODYNE RADIO CQ., Dent. F QGiNciNNATL O.
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The New Radio Unit
- That attaches to any
Radio Set replacing
both A and B Batteries.
Read These Facts

1—Absolutely eliminates all batteries.
E 2—NOISELESS at all times.

= 3—Will operate any set—no change whatsoever
necessary in your set.

it

=
=
=
=

4—Steady current at full voltage always—a fea-
ture not found in batteries.

5—Will not overheat.
6—AIl connections identical to battery posts.

7—Will operate efficiently up to 10 tubes (%4
Amp. each).

8—Eliminates danger of burning out tubes.
9—Attaches to any Light Socket 110 Volt D. C.

PRICE
506500

Sent Express Collect

Better order to-day. In two weeks’ time we will be so
swamped with orders that they will have to wait their
turn. Orders sent now can be filled immediately.

(T

A

E----------------------------------
RADIOGEM CORP,, |
66- S —West Broadway, New York City. E

Gentlemen:—I enclose $25.00. Kindly ship =

me express collect one A-B Power Unit (for 110
volt D. C. current only).

Name

........ ssssesessssilsecsessesessscsnns

Address

....... PR R R RREY O R PR WS

City and State......... 500003500 80000033000

A

fhm

i,
a0
- 1,.\» )
e

Patent Pending

AT LAST

The Logical Unit for Operating

the Radio Set—Cleaner, Steadi-

er, More Compact and More Eco-
nomical than Batteries

You can dispose of your batteries. Both A and B types. You can
use the large space they occupied for other and more valuable material.
You can rid your radio set of the unsightliness of the A and B batteries.

We have just perfected this logical ideal unit for the operation of
the imodern radio receiving outfit, a unit that takes the place of your
batteries and operates direct from 110 Volt D. C. house current from
the nearest socket.

The unit is small, neat, compact, not messy. It is silent in opera-
tion, does not overheat and I'T DELIVERS A STEADY CURRENT
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE-
BY INCREASING THE SIMPLICITY OF OPERATION OF THE
MULTI-TUBE SET.

It is easier to hook up than batteries, absolutely no change neces-
sary in your set. All connections are identical to battery posts, and
are so marked. Has taps for the following voltages: 6, 22, 60, 90.

. Entire unit is only 14 inches long by 6 inches wide by 5 inches
high. Construction is of the finest materials for dependable long life.
The unit is beautifully finished and will not detract from the appear-
ance of the most ornate receiving set.

This Unit for DC Current Only

AC Unit Under Constuction
Use the Coupon on the Left

The Radiogem Corporation

66-S- West Broadway New York City
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Don’t Lose Your Rights

Before diselosing your invention to any-
one vend for blank form ¢“Evidence of

Conception” to be signed and witnessed.

A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. 8.
and Canada in the advancement of inven-
tions. OQOur schedule of fees will be found
reasonable. The form “Evidence of Con-
ception” sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C.
‘““Originators of form Evidence of Conception’®

i . e

TO

WITH || |
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

. Send sketch, or model and descrip-

tion, for advice as to cost, search
through prior United States patents,
ete. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Boollet of valuable information
and form for properly disclosing
your idea, free on request. Write
tody.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.
2276-8 Woolworth Bldg., New York City

T e

Patent Litigation
Trade Marks

PATENTS it

Handbook of Instructions, ‘“How to Protect Inventions’”
Free on Request
R. H. FRAVEL, Patent Attorney
Formerly of the U. 8. Patent Office Examining Corps
3503 McLachien Bldg. Washington, D. C.

Science and Invention for November, 1924

Edited by
Joseph H. Kraus

In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain Patent Phases.
be answered by mail free of charge.

Regular inquiries addressed to “‘Patent Advice” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to pro-

tect the inventor as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 .is made for each question. Sketches

and descriptions must be clear and explicit.

Only one side of sheet should be written on.

NOTE :—Before mailing your letter to this department, see to it that your name and address are upon
the letter and envelope as well. Many letters are returned to us because either the name of the inguirer

or his address is incorrectly given.

ROUND RAZOR BLADES

(836) Wm. VanderLinden, Medicine-Hat, Al-
berta, Canada, asks for patent advice on a round
razor blade of unique type. As a protection to
him, we withhold the details for the present.

. With regard to the safety razor blades, we
would advise that the ideas suggested are very
clever indeed as far as the usefulness of the blade
is concerned. The curved blades and holders are
useful for many purposes which you have not
mentioned. You have not, however, considered
the cost of such. It is evident that blades of
this nature could not be stropped with present
day stroppers. The cost of grinding the edges
is much greater than for straight blades now
found on the market, and although a perfectly
round blade would present better manufacturing
possibilities, its area of effectiveness is very small,
and it will only shave a thin strip down the sides
of the face.

There is more information for you if you will
write us giving your present whereabouts. Our
letter to you was returned because you had
moved and had left no forwarding address.

CAVEATS

(837) Tremont Thomas, Surprse, Neb., asks
if he can protect an idea without disclosing it to
anyone, He further wants to know if a caveat
will do this.

Caveats are no longer procurable in the
United States. A caveat was a very inadequate
protection to the inventor; in it the inventor did
not disclose his idea to the public, which a patent
must do. Caveats entitled the inventor to notifi-
cation of a rival invention, but did not directly
protect. Part of the consideration for awarding
a patent is the disclosure without reservation or
concealment of the device.

Patents are issued so that anyone skilled in the
art can make the devices, and the greater the
number of claims, the broader and simpler those
claims, and the clearer the.description, the better
is the inventor protected. Hiding things prohibits
granting a patent to the inventor—a perfect legal
disclosure is essential.

MANUFACTURING PROBLEM

(838) John Schultz, Washington, D. C., says
that his patent attorney has advised him to pro-
ceed with manufacturing a toaster upon which he
has applied for a patent.

A. 1. If your attorney told you that it was
perfectly all right to make the toaster, you may
rest assured that he had a reason for giving you
that statement. He evidently knows that there is
no patent that will infringe upon yours and con-

— i ®

vention Blank, sent Free on request.

Name voeovvenesceness

P T R

SEEES 00000 0MBEo00 ST HOCTICTERE | o1 S

INVENTOR

‘ Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-

- o e ey 10dE] 0T sketch  and  description  of
I your
§ opinion as

:RANDOLPH & CO.

» Dept. 172,

PROTECT |

YOUR IDEAS

Tells our terms, methods, etc. Send

give our
nature.

invention and we will
to its patentable

WASHINGTON, D. C.

sequently you are at liberty to manufacture the
device.

If the Patent Office decided that there is an
infringement, then they will not grant you a patent
and the person who has invented a device upon
which yours infringes cannot collect any money
unless he presents suit against you for royalties.
Inasmuch as the action may be dragged out in
court for a period of two or three years, very
few law suits are attempted, unless a guarantee
of a large sum of money is forthcoming, or some
revolutionary idea is at stake.

We advise you to follow your attorney’s advice.

PATENT SALE

(839) L. S. Bryon, Chicago, Ill., asks for
our advice as to the best procedure in bringing
about and consummating the sale of a patent and
its attendant rights.

A, It is not necessary to present specifica-
tions and claims to a buyer of a patent, but it is
advisable to do it, so that he knows exactly what
he is purchasing. It is much better to work with
the model as a first resort, and claim that a very
basic patent has been allowed. After that the
patent claims can be given to the purchaser.

patent itself means nothing, but the model
instantly conveys to the vast majority the idea
of its practicability.

SILENT TYPEWRITER

(840) Clarence Albright, Chicago, Ill., sug-
gests that typewriters be equipped with rubber
pads just inside the ribbon so that the keys ean-
not strike the roller with force and thus the
noise would be lessened.

A. 1. The rubber silencer on the ribbon side of
a typewriter will not silence the keys without
materially affecting the writing. It will be almost
impossible to receive a perfect impression when a
silencer of this type is used and consequently the
typewriting will be very poor. We do not advise
applying for a patent on this system.

AUTO HEATER

(841) C. A. Bukove, Therma, New Mexico,
submits an idea for an automobile heater without
details of the device’s operation and asks for
advice as to its patentability.

A. 1. With reference to your auto heater, we
would suggest that you advise us how the same
is operated, by means of electricity, exhaust heat,
steam or any other form; also how the same is
to_be installed?

We cannot give any advice unless we have full
information concerning the device in question.

RENEWABLE ERASER

{842) A. E. Kuhn, Tulsa, Okla., submits plans
for a renewable eraser to be screwed into a pencil
top. He asks our advice as to patenting 1t.

A. 1. The idea for an eraser to screw into the
threaded top of a pencil is very old, and you will
find that in mnany of the stores in ew York
extra ecrasers can be purchased to fit into the
metallic end of pencils. It seems that very few
know that separate erasers are supplied for pencils.

If you desire, however, you may have a search
made upon this idea, and following said search
you could probably have a patent taken out upon
your system because you employ a new type of
metallic shank which holds your eraser, which
metallic shank is to be screwed on top of the
pencil. In this way your device differs slightly
from others we have seen, Nevertheless, the
claims are not broad enough in our opinion to
obtain any financial reimbursement for your de-

vice.
(Continued on page 712)
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ANY NEW article, machine, design or improvement thereof, or any new combination
of parts or improvements in any known article which increases its efficiency or useful-
ness, may be patented, if it involves invention.

IF YOU HAVE: ANY NEW IDEAS

which you feel are useful, practical and novel, take prompt action to protect your rights. If you have invented
any new machine, or new combination of parts of improvement, or any new design or process, SEND DRAW-

ING, MODEL OR DESCRIPTION of it for information as to procedure to secure protection.
WRITE TODAY FOR BLANK FORM “RECORD OF INVENTION"

USE THE COUPON attached, and immediately upon its receipt I shall send you this form to be returned
to me with drawing, description or model of your idea; promptly upon receiving your idea I shall write you
fully as to procedure and costs.

NO CHARGE FOR THIS INFORMATION
All communications are held in strict confidence. My personal, careful and thorough attention is given to each
case. I offer you efficient, reliable and prompt service—based upon practical experience. Highest references.
WRITE TODAY for free books “How to Obtain a Patent” and “Invention and Industry.” These books will
give you valuable information, and may save you much time and effort. Send for them NOW .

My practice is devoted exclusively to United States and Foreign Patents and Trade Marks. Write me freely,
frankly and with full confidence; it is very probable that I can help you. Write TODAY.

s Fe = P ; e
) i .

J F— — = = A |
Room of Clarence A. O’Brien, Registered Patent Lawyer, Washington, D. C.

CLARENCE A. O’BRIEN

Registered Patent Lawyer

Member of { Court of Appeals. District of Columbia, United States Court of Claims:
Barof |Supreme Court of United States, Supreme Court. District of Columbia
Practice Confined to.Patents, Trade Marks and Copyrights

remseemaeenaeneeeascee:. FREE COUPON -remesenees

~ CLARENCE A. O’'BRIEN, Registered Patent Lawyer, Washington, D. C.

Drafting and Specification

- SR v ) 538 Security Savings & Com’l Bank. Bldg., directly across street from U. S. Pat. Office. How To
I“[NTION Please send me your free booklets “Hoav to Obtain a Patent” and “Invention and

- AND Industry” and blank form “Record of Invention” without any obligation on my part. OBTAIN
- "B .

] Name ..... S R

§ INDUSTRY L - PATENT
:l Ald AAALess . opooi. o s s ila fhlee o o s o 0 o Bl SV T o d S e 5008 00000 Q 00p 086 000710 ¢ 6 : R 7n Sl

: IMPORTANT—WRITE OR PRINT NAME PLAINLY
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“Real Money in
the Bank”

“Think of it, Nell—$460! And to think
that just a few months ago we couldn’t save
a cent.

“Remember the night we talked it over
and you persuaded me to send in that I. C. S,
coupon? It was the best investment we
ever made.

“The boss says if I keep on showing the
same interest in my work there will be a
still better position open for me soon. It
certainly does pay to study in spare time.”

Thousands of men now know the joy of happy,
prosperous homes because they let the International
Correspondence Schceols prepare them in spare time
for bigger work.

One hour after supper each night, spent with the
I. C. S. in the quiet of your home, will prepare you
for the position you want in the work you like best.

This is all we ask: Without cost or obligation, put
it up to us to prove how we can help you.

Mail the Coupon To-day!

-— -_————-
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6179-D, Scranton, Penna.

Without cost or obligation on my part. please tell ms
how I can qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES

(JBusiness Management [ Salesmanship
[OIndustrial Management (] Advertising

[1Personnel Organization [ Better Letters

[ Traffic Management []Show Card Lettering

[ 1Business Law [] Stenography and Typing
[JBanking and Banking Law [] Business English
[JAccountancy (including C.P.A.) [ Civil Service
[Nicholson Cost Accounting (] Railway Mail Clerk

[0Bookkeeping ) Common School Subjects
Private Secretary [] High Schoal Subjects
Spanish ] French E]illustrating

TECHNICAL AND INDUSTRIAIl. COURSES

Electrical Engineering Architect

Electric Lighting %‘] Architects’ Blue Prints
[JMechanical Engineer Contractor and Builder
[OJMechanical Draftsman Architectural Draftsman
[JMachine Shop Practice [] Concrete Builder
[JRailroad Positions (] Structural Engincer
[JGas Engine Operating ] Chemistry [J] Pharmacy
[JCtvil Engineer C] Automobile Work
[JSurveying and Mapping ] Airplane Engines
[JMetallurgy [J Mining L] Agriculture and Poultry
[JSteam Engineering [ Radlo [ Mathematics

) [ R R - S SN —
Street 3-6-24
PO @SS - 0 i s - o i il - SRS i
[0} it = S P BLate o becmeissmmisen i evadamant
Occupation......... SR R e = SR S
Persons residing in Canada should send this coupon to ths
International T d chools Canadian, Limited,

Montreal, Canada

Ford Runs57 Miles
On Gallon of
Gasoline

A new automatic and self-regulating de-
vice has been invented by John A. Stransky,
3937 Fourth St, Pukwana, South Dakota,
with which automobiles have made from 35
to 57 miles on a gallon of gasoline. It re-
moves carbon and reduces spark plug trou-
ble. and overheating. It can be installed by
any one in five minutes. Mr. Stransky
wants distributors and is- willing to send a
sample at his own risk. Write him to-
day.—Adv.

-
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WINDOW DISPLAY

(843) S. S. Kahn, Ardmore, Okla, submits
plans of a window display and asks us to criticize
tt. Tt is an automobile running around on a
revolving globe.

A. 1. Although at first glance it may seem to
you that the window display or toy which you
have designed is capable of operating, the writer
is quite sure that when once the model has
been built, you will be unable to make the system
work.

The reason is that when the disk or weighted
fly wheel is spun, its speed will be so great that
an automobile starting from a stationary position
would not be picked up by the magnets and car-
ried around as you expect that it should be, and
if said automobile gets a small start it will fly
off the wheel.

We would suggest that before attempting to
patent the device, you make a working model of
the same and experiment with it thoroughly. The
cost of such a working model need not be great,
inasmuch as the entire device can be constructed
of wood and a cardboard cylinder used for the
periphery.  Automobiles for the same may be
obtained in any 5 to 10 cent store, and a bar of
iron can easily be attached to the bottom of them.

NOTEBOOK HOLDER

(844) Bob Kerr, Gary, Ind., shows us his
design for a stenographic notebook holder and
asks our opinion on its marketability.

- 1. We find nothing very new in your pro-
posed holder for stenographic notebooks. Devices
of this type have been proposed time and again,
but never find great favor among those for whom
they are designed. The only one which has ever
made much of a success is that designed for use
in connection with the paper tape used in the
Stenotype. machine. This is nothing more than
a_long piece of wood with a spike in one end
similar to the so-called “copy spike” found in
newspaper offices,

(As far as holders for notebooks go it is every
bit as satisfactory to allow the notebook to rest
on the table beside the typewriter and in fact
this position is preferred by most stenographers
rather than to have the book supported in some
sort of a rack such as you have suggested. We
hardly believe that your device has enough nov-
elty to warrant your applying for a patent.

PROTECTION MEASURES

(845) Simon Kessler, Cincinnati, Ohio, tells us
he has recently completed an invention and asks
us concerning what methods he should employ to
protect his device.

A. 1. We would suggest that you place your
sketch in the hands of a notary public and have
him affix his seal to the paper. At the same
time we would advise that you disclose your
nvention in detail on a typewritten sheet. which
is to be attached to the original sketch, and which
likewise should bear a notarial seal, and also the
names of as many witnesses as you can trust.
They should be made cognizant of all the facts
in the case, and should understand the working
of the invention to perfection if possible. When
they know these facts, have them sign their
names to the paper. and the day on which they
saw the plans, under the statement reading as
follows :

“I. John Doe, have seen the invention of Simon
Kessler, and understand the manner in which it
works, said invention heing a refrigerating de-
vice.” A duplicate drawing also attested to before
a notary is then placed in an envelope, sealed
with three or four seals along the flap on the
back, and then mailed-to yourself. If the post
mark does not clearly show, drop it in the letter
box again. This envelope is not be opened under
any conditions, except in court to prove priority.
. And last, but not least, you must build a work-
ing model of the device. This working model
should be photographed in as many positions as
possible. and the photograph should bear the
notarial signature. In this way you have actually
reduced your invention to a working practice, and
consequently can claim priority to a greater ex-
tent. Having established all these proofs, you
can_ take the working model to any concern you
desire, and determine whether or not they are
going to manufacture your system. If they do
not do so, ask them to give you a letter to that
effect. FEach of these letters establishes another
claim of priority.

GAS TANK CAP

(846) D. W. Dawson, Cincinnati, Ohio, has
invented a cap for gasoline tanks for automobiles
which, by virtue of an attachment cannot be lost
by a careless filling station attendant. He wishes
our opinion on the device.

A. 1. The non-losable gasoline tank cap which
you Lave designed is not new and is far inferior to
the type employing a chain and toggle. The
latter 1s fastened inside the gasoline tank. We
would not suggest that you apply for a patent
on the same.

Hand books on Patents, Trade Marks, etc.,

sent free. Our 78 years of experience,
efficient service, and fair dealing assure
fullest value and protection to the ap-
plicant. The Scientific American should
be read by all inventors:

MUNN & CO.

618 Woolworth Building, New York

Scientific American Building, Washington, D. C.
Tower Bldg. Chicage, 11l
Hobart Bldg., 582 Market St., San Francisco, Cal.
Van Nuys Building, Los Angeles, Cal.

INVENTORS!

Your Success

depends upon truthful and proper advice at the
right time. Our facilities to assist you in secur-
Ing patents, models, capital, etc., and our com-
plete service to inventors will interest you.
Information upon request.

INVENTORS INTERNATIONAL INSTITUTE
15 Park Row, New York

who derive larg-

est_profits know

and heed certain

simple but vital

facts before applying for Patents. Qur book Patent-Sense
gives those facts; sent free. Write LACEY & LACEY,
644 € St., Washi D.C. Established 1869.

Inventions Developed

If you have an undeveloped invention, consult
us. We will prepare practical designs for you,
also procure your patent rights. Write for

FREE BOOKLET.

Manufacturers Patent Co., Inc.
10 Wall St., New York

C. L. PARKER
Ex-Memher Examining Corps, U."S. Patent Office
Attorney-at-Law and
Solicitor of Patents
American and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.
Pampbhlet of Instructions sent upon request
McGILL BUILDING WASHINGTON, D. C.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for examination
and report as to patentability

WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W., Washington, D. C.

Trade-Marks, Copyrights and Patent Litigation
Write for advice and instructions how to proceed,

costs, ete.

Hand Book with fllustrations of 100 Mechanical Move-
ments sent free on request.
ALBERT E. DIETERICH
Patent Lawver and Solicitor
Successer to Fred G. Dieterich & Co.

602 OURAY BLDG. WASHINGTON, D. C.

Registered Attorney and Enginee
| O-S-Leszan Park Row, New York, N. Y

Protect your rights!
I nventors Recording Blank Free.
C onsu 1 t me if you have an undeveloped

invention or idea. Do not delay!

Insure your copy reaching you each month.
Subscribe to Science and Invention—$2.50 a year.
Experimenter Publishing Co.,, 53 Park Place,
INFRY:



Science and Invention for November, 1924

SNSRI il

auTmHI

ITTL R TS

Fp: it

Motor Hints

Adjustment of Connecting Rod Bearings
By TOM C. PLUMRIDGE

Automotive Expert

o

SHAFT-—

Often the crankshaft journals, on which
the rod revolves, wear oval and no amount
of adjustment to the bearing will make it
quiet, until the shaft has been rounded up
again. A shaft that has worn oval can often
be detected by pulling the connecting rod out
of the engine and inverting it as shown in
sketch A, bolting it fairly tightly on the shaft
iand slowly revolving the shaft. If the shaft
is oval the rod will be tight in one place
and loose in another.

CONNECTINCla RQOD

BEARING CAP

If the shaft is round the adjustment can be

proceeded with, The cap and rod should be

marked with a file or punch so that it will
not be put back into place incorrectly.

LAMINATED
SHIMS

CAP

In most engines there are some small dis-
tance pieces known as shims between the cap
and connecting rod, on each side, and in some
engines these shims are in laminated form, as
shown in sketch C, but fastened together by
solder into a compact mass. The small lamina-
tion are about .002” thick and by inserting
a knife under each one carefully they may be
peeled off as required. As the laminations are
peeled off the play between the bearing and the
shaft is taken up. Care should be taken not
to remove more laminations off one set of
shims than off the other. In other engines
the shims are solid and must be filed to reduce
the thickness to take up the play.
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TRADE-MARKS

COPYRIGHTS

No Charge for Examin-
ation and Instructions

PATENT

OUR OFFER:

YOUR FIRST STEP before disclosing

an invention. The inventor should write
for our blank form—

“Record of Invention”

This should be signed and witnessed and
returned to us together with model or
sketch and description of the invention
for examination and instructions. No
charge for the above information.

Our Four Books Mailed Free
to Inventors
How to Obtain a Patent

Our Illustrated Guide Book contains full in-
structions regarding U. S. Patents. Our Meth-
ods, Terms, and 100 Mechanical Movements il-
lustrated and described, Articles on Assignment
or SALE OF PATENTS, Patent Practice and
Procedure, and Law Points for inventors.

Our Trade Mark Book

Shows the value and necessity of Trade-Mark
Protection and gives information regarding
Trade-Marks and unfair competition in trade.

Our Foreign Book
We have Direct Agencies in all Foreign Coun-
tries. We secure Foreign Patents in shortest
time and lowest cost.

Progress of Invention

Description of World’s Most Pressing
Problems by Leading Scientists and In-

ventors.

'\ 5
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" {RFIED 'STATES P/

WE REGARD A SATISFIED CLIENT

As our best advertisement, and will furnish to anyone upon request, lists of clients in
any state for whom we have secured patents. All communications strictly confidential.
Highest References—Prompt Attention—Reasonable Terms
m-memmmmemsmmm=mmm=aPRITE TODAY-=======nn====ssonos
FREE 1 VICTOR J. EVANS & CO., Patent Attorneys

1 New York Offices Philadelphia Offices Pittsburgh Offices

COU PON 1 1007 Woolworth Bldg. 714715 Liberty Bidg. 514 Empire Bldg.
1

Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg.
U — | Main Offices, 779 Ninth Street, Washington, D. C.

Gentlemen: Please send me FREE OF CHARGE your books as described above.
Adress

Name
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W rite for your FREE copy

We want you to have a copy of Ward’s new
Radio Catalogue.

You will find it a storehouse of information
— adependable guide to the newest and most
important radio developments.

It shows all improved parts and diagrams
of the best hook-ups for the man or boy to
build his own set, as well as the very best
ready-built sets at surprisingly low prices.

Montgomery Ward & Co. are Headquarters
for everythingin Radio. And this Catalogue

shows complete —everything in Radio equip-
ment. Remember we sell only standard goods
~—direct to you by mail, and without the
usual Radio profits.

For 52 years, “Satisfaction guaranteed or
your money back,” has stood behind every
Ward sale. At Ward’s, quality is never sacri-
ficed to make a low price.

Write for your copy of this 68-page Radio
Catalogue. See for yourself the low prices.
You may as well profit by the savings it offers.

Address our house nearest you: Dept.40-R

ESTABLISHED 1872

Montgomery Ward &Co

The Oldest Mail Order House is Today the Most Progressive
Chicago Kansas City St. Paul Portland, Ore. OQakland, Calif. Ft. Worth

12 Cells
24 Voita
Solid
Rubber
Case

 SPECIAL

INTRODUCTORY PRICE

for a limited time only, and to introduce this
new and superior Storage *B3'" Radio Battery to
the Public, we are selling it for $3.50. Regular
Retail Price is $5.50. You save $2.00 by ordering
NOW. A finer battery cannot be built than the

World Storage “B” Battery

{12 CELLS~24 VOLTS)

To ten million homes with Radio Sets—and to countlees mil-
tions of prospective buyera—this WORLD Storage “*B’" Rat-
tery brings a new coi_ception of battery economy and perform-
ance. Here isa battery that pays for itself in a few weeks—
will Inst for years and can bo recharged at a negligible cost.
And you save $2.00 by ordering now.

uipped With

A 1
A Superior Battery SR Dster Case

Has heavy duty 21-8in. x 1 in. x 1-4 in, plates and plenty of
acid cireulation. Extra heavy ;ilasxs jars allow ready observa-
tion of charge and prevent leakage and seepage of current.
it holds its charge, while idle, at conatant voltage.

You will find this battery a boon to long distance receptlon.
it doca away with a great many noisca 80 often blamed on
“*static " Mail your order today.

SEND NO MONEY

Just state number of batterles wanted and we wlll ship day
o i eived. EXTRA QFFER: 4 batteries in series {96
volts), ;13_&), Pay Expressman after examining hatteries. 5
er cent aiscount 1yor cash in full with order. Send your order
and save $2.00.
WORLD BATTERY COMPANY
Makers of the famous Warld Radio ** A" Storage Battery

1219 S. Wabash Ave., Dept. 83 Chicago, 111
SAVE $2.00 BY ORDERING NOW!¢

§7.85

For_ This
¥ Complete
Crystal
Outfit
Worth

$1
put up in a jiffy—wonderful results. Guaranteed in
every respect. Contains 1 Ritter Grand Crystal set—

pair head phones, 100 feet aerial wire—50 feet lead-in
—1 ground clamp—2 insulators. No batteries necessary.

CRYSTAL SET ALONE ................cc00nnn $3.50

We Also Manufacture

Ritter Collapsible Loop ..
Ritter Junior Loop ......
Ritter Knockdown Loop on

RITTER RADIO CO.
232 Canal St. New York City

Dealers write for circular.

“LIGHTING FIXTURES”
READY TO HANG
Direct from manufacturer.
Completely wired Including glassware.

Send_for Catalogne No. 26
(Just off the Press)

Special Proposition to Dealers

ERIE FIXTURE SUPPLY CO.
Desk B rie, Pa.

Insure your copy reaching you each month. Subscribe to Science and Inven-
tion—$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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WOODEN BLOCK J

The shims should be placed on a flat block
of some kind as shown in sketch “D” and the
block held level in a vise. In this way it
| will insure the shim being the same thick-
| ness throughout its length after filing and will

not cause the connecting rod to pinch in one
| place and give a wrong impression as to the
‘ amount of the bearing surface touching in the

shaft, as in illustration F. The wooden block

may be recessed or nails driven into it.

BEARING

Sometimes it is necessary to file the bearing
caps as shown in sketch E to absorb play.

CONNECTING |,
ROO

FACES NOT
SQUARE

FACES NOT
SQUARE

BEARING CAP

File the faces of the cap level and true with
! each other, or else this condition may arise.

BEARING
< / CAP

STEEL BLOCK OR -H-
GLASS PLATE

‘ Emery cloth may be placed on piece of flat
steel and cap moved back and forth.
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BEARING
CAP

If the bearing is allowed to run in such con-
dition as shown in sketch F and G, the bearing
will soon wear and become noisy again.
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Dating 200 B. C.
(Continued from page 662)
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“RG” then to “RSB” turn the screws that

cause steer wheel “BS” and bevel

drive

wheels “BG” to forcibly lower themselves
below the “MD” wheels and its steer wheel.
That operation makes the automaton do the

The picture above shows Hero’s differential

gear at “Dif” which works without a fixed

radius, similar in principle to ours of today;

while “BG” illustrates a fixed radius of the
bevel gear.

This picture shows detail and close-up view of
the roller bearing collar “RB,” in which are

placed six friction wheels as shown, these
serving to spin the dancing girls as they circle
the temple.
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Every Automobile Man
Needs These Auto Books
Yes— That Means You— Mr.

Garage Owner—Service Station Manager — Repairman
Trouble Shooter — Car Owner — Auto Salesman

2200 pages of money-making automobile ideas. Shop kinks and up-to-
the-minute repair methods are all here. Everything made clear and

practical by the use of 2400 pictures, diagrams and charts. From four-
cylinder engines to straight-line eights— EVERYTHING ABOUT
EVERY AUTOMOBILE IS COVERED—but that is not all—

Four Big New Features

Equipment data and specifications
(A separate sheet for each car)

Here at a glance will be found all of the data

covering the car’s equipment. Whether you are

estimating on a repair job or ordering new parts or

doing the actual repair work, the specification

sheet will be worth real dollars to you.

Generator output in volts and amperes—when re-
lays should cutin—distance relay gaps—model
number for all units for ordering parts—firing
order—ignition timing—breaker contacts—valve
tappet distance—size of clutch and brakes—lamps
—etc. - d
c Wiring Diagrams

(A separate sheet for each car)

A complete diagram of the electrical systems on
all standard cars shows exact location of gener-
ator—starter—distributor —ignition coil —resist-
ance units —ammeter — starting switch—hom—
circuit breaker—relay—signals and lights—fuses
—battery terminals —etc. Every connection is
clearly indicated. More than one man has built

up a paying business because he could not be
“stumped” on any ignition or starting job.

Trouble Shooting

“What is the matter 7 It may be with the ignition
—battery—fuel—lubrication—or what not. 58
causes of trouble, how to detect it, and what to do
to cure it. 334 definite cures are thoroughly ex-
plained with the necessary diagrams and charts.
Why the trouble occurred and how to cure it
make this service feature worth hundreds of dol-
lars to the trouble shooter or repairman.

Questions and Answers

Whether you're stuck on the road or bossing
shop repair jobs you have wished for a quick
solution of this and that trouble—a solution that
is ready-made and does not compel you to read
three or four pages of explanation. In the ques-
tions and answers section every conceivable auto-
mobile trouble has been stated and the right way
to correct it given.

Every automobile trouble and its cure indexed for instant reference

FREE—7 days’ trial —FREE

Whether you are a garage owner, a service station manager, trouble shooter, repairman, car owner,

or auto salesman, I think you will agree that the income of the average man in
game is in direct proportion to his ability to make good—in short,

the automobile
to his knowledge of automobile

principles, operations, and repairs. We claim that this work with its four new features will be
worth hundreds of dollars to any man thus employed and we want the chance of proving it to you.
Let us send you the complete five-volume set of Automobile Engineering for one week’s free use—
test the books out on any one or on a dozen jobs that have been troubling you—no matter whether
on repairs, wiring systems, trouble shooting, or what not. If you do not find just the help that
you need in this set, send it back to us at our expense.

Send us the coupon tonight!

American Technical Society, Chicago, U. S. A

American Technical Society, Chicago, U. S. A.
Please send me a set of Automobile Engineering, for seven days’ FREE EXAMINATION,
shipping charges collect. I will examine these books thoroughly and, if satisfied, will send
$2.80 within seven days and $3 a month until I have paid the special price of $19.80. IfI
decide not to keep the books, I will return them within one week at your expense.

Address........ ..

Reference.
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An Easy Way to Learn

PHARMACY

AT HOME

Graduate pharmacists are always in

demand. The work is interesting and
pleasant and salaries are good. Many
young men open drug stores of their own
and become. independent.

There’s an easy way to learn pharmacy
right in your own home in spare time,
without losing a day or a dollar from
your present work.

The International Correspondence
Schools course in Pharmacy supplies the
knowledge which it will be necessary for
you to have in order that you may pass
your State Board Examination.

Just mark and mail the coupon printed
below to the International Correspon-
dence Schools, Box ¢175-D, Scranton, Pa.,
and full particularg about the Pharmacy
Course or any other work of your choice
will come speeding to you by return mail.

- ——— e TEAR OUT HERE — — — — — -
INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6(75-D, Scranten, Penna.

Without cost or obligation on my part, please send me
full particulars about the subject before which I have
marked an X in the list below:—

TECHNICAL AND INDUSTRIAL COURSES

DOPHARMACY O Civi! Engineer
[CjChemistry [J Surveying and Mapping

[J Automobile Work Mine Foreman or Engineer
DAgrieulture and Poultry [J Steam Engineering
[OMathematics Gas Engine Operating
[jElectrical Engineering [JAlrplane Engines [J Radijo
[JElectrician [ Architect

[OMechanical Engineer [] Contractor and Builder
OMechanical Draftsman [ Architectural Draftsman
[JMachine Shop Practice []Concrete Builder
ORailroad Positions O Structural Engineer

BUSINESS TRAINING COURSES

(Salesmanship [DOBusiness Management
[JAdvertising OiIndustrial Management

[ )Better Letters [1Personnel Organization

[ JForeign Trade DTraffic Management
Stenography and Typing [JBusiness Law

Business Englisk [Banking and Banking Law
Civil Service [JAccountaney (including C.P.A.)
Railway Mail Clerk [INicholson Cost Acecunting
Common School Subjectsl]Bookkeeping

High School Subjects Private Seeretary

0000

Illustrating ‘Business Spanish [ French
B o[0T T M T ST S N PR —
Street Address..........ccccoimemiiiiiie it rier e aeanere
(b5, I EE— - PE— T T
Oceupation... ..o

Persons residing in Canada should send this coupon to the
International Corr. d chools d Limited,
Montreal, Canade.

C;)C;Z ﬂmtmmmt
Connsgiveyou FREE N

most pleasure and quickest
opportunity for profit because
they are easiest to play— beautiful
in tone — perfect in scale—hand-
some in dssign and finish.
SendforFree Bock,* Successin Music ¥
and How to Win 1t” by John Philip
=y Sousa ~nd others — and details of
Frec Trial, Easy Payment plan
on any Conn instrument. Men-
tion instrument.
C.C. CONN, Ltd.
1156 Conn Bldg.
Eikhart, Ind.

Insure your copy reaching you each month, Sub-
scribe to Science and Invention—82.50 a year. Ex-
perimenter Publishing Co., 53 Park Place, N. Y. C.
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Circle backward and forward. The flower
boxes “FB” “FB” are provided with trap
doors “TD” “TD,” which are actuated by
timed weights—the timing is accomplished
by slack-hanging of measured lengths. The
altars “A” “A” burning perfumed oil under
air compression, release the imprisoned
smoke when the slide wvalve chains are
pulled by the timed cords. “Dif” is Hero’s

giiﬂ‘erentjal without a fixed radius—similar
in principle to ours of today, while “BG” is
a fixed radius of the bevel gear,

The detailed drawing “A” above shows how
the altars were built on Hero’s marvelous auto-
maton. In these altars perfumed oil was
burned under air compression, while the slide
valve shown was operated by a chain.

Auvutomatic Movies

The movies appear on a screen about two feet

long, and as long as the electric current is left

turned on, the machine keeps projecting the
picture on the screen repeatedly.

PLAY RIGHT AWAY
ONTHIS J A FZY

SAX

No Knowledge of Music Nec-
essary—Sweet Jazzy Tone

You can play this beautiful im-
rorted Jazzy Sax without prac-
tice. No difficult scales and keys.
Play by easy numbers or by ear
(or by notes if you wish). Not
a toy—but a real musical in-
Strument!  Made of metal,
bandsome, glistening, pol-
ished finish. Looks like
regular saxophone—20 ins.
long. Clearringingtones
and delightful harmony.
Will make you popular
at parties, dances, en-
tertainments — every-
where. No need to
spend $50 or more
when you can own
a Jazzy Sax for a
trifle,

Attractive Jazzy
Sax Carrying Bag,
30 Songs, and full
directions absolutely
FREE with each Juzzy
Bax on our special lim~
tted offer. But you must
g/}at your order in at once!
ail coupon TODAY.
SUPPLY LIMITED
Mrs. W. J. Dorgans

“My boy enjoys
the Sax  very
All

H.A. King writes: “Re-

ceived Sax in afternoon

and played lead in 9=

piece orchestra same
ight.”

3\ H.M.Vineon writes:
“Could play sev-

L eral old airs withe
A\ in an hour.”

J. Brooks says:

*In 20 minutes

Icould plo
A ‘Love Ncat.'x

o it
o metal 20
with it in.fong.

N2 ¢
Send No

Money
Just fill out the coupon bexow\

When the Sax and FREE Carry-
ing Bag and the 30 Songs arrive, »
pay the postman only $6.98 plus a .

few pennles postage. Play the songs right away. You
don’t risk & penny. Satisfactiorédguaranleed or money re-
funded. But the supply is limited—so don’t delay. AMail
the coupon today.

I— == == Send This Coupon Today — — T
F

ERRY & CO., 3224 N. Haistead Street,
Dept. 9258, Chicago, 1lI.

Please send me at ofice your Jazzy 8ax and FREE
Carrying Bag and 30 Songs. On arrival I will de-
posit 56.98(;)lus postage with the postman. If I am

not satisfied, I will return all within 3 days and you
will refund my money.

- y!
B, Perfect hearing is now being re-
BN stored in every condition of deaf-
ness or defective hearing from
" causes such as Catarrhal Deaf-
ness, Relaxed or Sunken Drums,
Thickened Drums, Roaring and
Hissing Sounds,  Perforated,
Wholly _or Partially Destroyed
Drums,Discharge from Ears, etc.

Wilson Common-Sense Ear Drums
*“Little Wireless Phones for the Ears' require no
medicine but effectively replace what is lacking or
defective in thenatural ear drums. They are simple
devices, which the wearer easily fits into the ears
where they are invisible. Soft, safe and comfortable.

Write foday for our 168 page FREE book on DEAF-
WESS, giving you full particulars and testimonials.

WILSON EAR DRUM CO,, Incorporated
251 Inter-Southern Bldg. LOUISVILLE, KY.

WRITE JOKES

EARN FROM $50 TO $150 PER WEEK
writing jokes, epigrams and humorous
stories for publications. Tremendous de-
mand for materfal. OQur short course in
Humor Writing teaches you to write humor-
ous material that sells. Learn In your
spare time—earn in your spare time. Com-
plete marketing plan and markets furnished.
Write teday for full particulars
AMERICAN INSTITUTE OF HUMOR
Office E, 319 Marion Bidg., Cleveland, 0.

>
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RADIO
WRINKILIES

EDITED BY

LEON L. ADELMAN, 2AFS
Assoc. Mem. I. R. E.

UNDER this heading we are going to
publish items of interest to everyone
who likes to build radio instruments. In
order to continue this department it is nec-
essary for our readers to tell us about their
latest experiments. Write us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us
along with a few sketches. Our regular
prizes will be paid for this material. Be
brief and try to put everything in the draw-
ing. Don’t be too elaborate. Address
“RADIO WRINKLES” editor, care of
Science and Invention.
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FIXED CONDENSERS

BAKELITE
TWO REQUIRED

A very good and cheaply made condenser can
be made from odds and ends found lying
around almost anywhere. Two strips of hard
rubber, bakelite, or other solid insulating
material are used to clamp together strips of
tinfoil which have been separated with small
sheets of mica insulation. The capacity of
such a fixed condenser varies as the pressure
between the plates and also as the area of the
plates. Of course, the thickness of the die-
lectric and the number of plates, must also
be considered. —W. H. Goodson, Jr.

LEAD IN OR GROUNND '
RE

Inasmuch as the Underwriters require the
lightning ground to be run at least five inches
from a building, the insulator shown is ‘very
adaptable for that purpose. The aerial lead-
in wire can be run through it. A piece of
heavy metal such as sheet, tin or iron is bent
into shape around the knob. For a distance
of five inches between center of knob and
wall, a 16-inch length of one inch wide
material is necessary, —Lewis M. Baldwin.

~PORCELAIN KNOB '

more.

in practical electrical training. In the Croft books you will find complete, detailed

and up-to-the-minute information on all phases of electricity, motors, generators,
armatures, commutators, transformers, circuits, currents, switchboards
systems—electrical machinery of every type—wiring for light and power—how to do it
me'chamcally perfect, in accordance with the National Eiectrical Code—wiring of
finished buildings—underwriters’ and municipal requirements—how to do a complete
wiring job, from estimating it, to completion—illumination in its every phase—the
latest and most improved methods of lighting—lamps and lighting eftects, etc.

Know electricity as experts know it
and get an expert’s pay

Fit yourself for a bigger position by
knowing electrical practice complete—in-
side and outside work—central stations
and the whole subject. Croft will teach
you. He will take you in quick, easy steps
from the simplest principles- to the com-
plete and economical operation of a great
central station. The Croft-trained man
wins because he knows the “why” and the
“how” of modern electrical practice.

Croft has been through the mill.

EXAMINE THEM
FREE!

We want you to test our
statements—we want you to
compare the Croft books with
others. Fill in and mail the

His

Raise your pay
with these books

1G salaries are paid in the electrical field for expert
knowledge.
many phases—the man who has completely mastered
the subject from A to Z—can pick his own job and name
his own salary. The only way you can earn more is to learn
Small knowledge means small pay. Learn the way
to bigger pay. Become an expert.

Croft Library of Practical Electricity

8 volumes—3000 pages—2100 illustrations—flexible keratol
E VERYWHERE the Croft Library is acknowledged as the standard—the leader—

Small Monthly Payments—No Money Down
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FREE EXAMINATION COUPON

McGraw-Hill Book Co. Inc., 370 Seventh Ave., New York
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Now Only
$19.50

Recently we clipped $8.00
off the price of this popular
electrical library—made it
$19.50 instead of $27.50.
And more than that, we are
offering the easiest terms
we have ever made on the
Croft books. You now pay
$1.50 in ten days and the
balance at the rate of only
$2 a month.

Think of getting this great
Home Study Course and
Reference Library at $19.50
—a saving of $8.00! This
is a real opportunity! No
electrical worker who wants
to fill a bigger job can af-
ford to miss it.

You save $8.00 and

have 10 months
to pay

The man who knows electricity in all its

Croft will show you how.

distribution

knowledge has been gained by shirt-
sleeves contact with electrical problems.
He has worked his way up from the bot-
tom to the top—from apprentice lineman
to electrical engineer for one of the great
electrical manufacturing companies. Now
he heads his own consulting company, and
his name is known in every corner of the
electrical world. He 1is the one man
above all others who can show you the
way to permanent sSuccess.

coupon attached and we will
send you the entire set of
eight volumes for ten days’
Free Examination. We take
all the risk—pay all charges,
You assume no obligation—
you pay nothing unless you
decide to keep the books.
Then $1.50 in ten days and
the balance at the rate of $2
a month. Send the coupon
NOW and see the books for
yourself.

Send No Money—
Just the coupon

Gentlemen :—Send me the LIBRARY.OF PRACTICAL
ELECTRICITY (shipping charges prepaid), for 10 days’ free
examination. If satisfactory, T will send $1.50 in ten days and
$2 per month until the special price of $19.50 has been paid.
If not wanted, I will write you for return shipping instrue:
tions. (Write plainly and fll in all lines.)
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Home Address ..... P 5 2 t0lo 0 o dolo oldlo 6 00 0 oD © 0 0 AGIOR 0 0190 0 0.0
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Trial

FRE Lesson
DRAFTING

Mail the coupon and we will send you this Free
Trial Lesson which will show you how well pre- |
pared you are to master Drafting. No obligation
on your part, nothing to pay. While other schools
ask you to enroll and pay a fee at once, we send
this lesson first. Before you pay a cent or decide
about enrolling test your ability and learn about
the Chicago Tech. Method of teaching Drafting
by mail.

Double your Earnings

Big concerns everywhere are seeking expert Drafts-
men at top notch salaries. This is your chance to
step ahead just as R. L. Cary did who reports
300% salary increase since training with Chicago
Tech.; or as J. A. Da Costa did who was doing
ananual dabor and rose to an executive position.

Train by Mail

By the Chicago Tech. Method you can become
an expert Draftsman by home study. Practical
men will give you the training that brings high-

est pay. No useless theories—you learn how to
handle actual problems. Direct personal instruc-
REE tion. We furnish full size professional
Drawing Drawing Qutfit (retail price $25) free or
Dutfit credit you on fees if you have one.

Send the Coupon

Ask now for the Trial Lesson. We will also send
vatalogs and full information about the Chicago
Tech. Methad. No obligation—no promise on your
part. Send today.
A S D S B S e B e S N D e
' CHICAGO TECHNICAL COLLEGE,
1 Dept. 1145, Chicago Tech. Bldg.,

118 East 26th Street, Chicago, Il
§ __ Without cost or obligation to me please send :
8 Free Trial Lesson in Drafting and other instrue-
8 tive matter about opportunities open for me in 1
B this line.

I Hrite or Print Name Plainly
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Name
I Address
] City
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CATALOG

Double “A” Super-Heterodyne
ACME parts KIT only $69.13

Panel engraved and drilled. Everything
needed including Blueprints and in-
structions to build 7 tube set. Ready
to hook up. DEALERS—SEND FOR
Catalog and Discounts.

T

AMeran (@ Mre.Co.

O DISTRIBUTORS.
| (XD GWesTI47HST. Kansas City,Mo. |

Tnsure your copy reaching you each month. Sub-
sribe to SCIENCE & INVENTION—$2.50 a
y;}ari[ I(:‘.:xperimenter Publishing Co., 53 Park Pl, |

WHOLESALE

NATURE’S LOUDSPEAKER

TONE ADAPTER

A large sea shell with its tip cut off and fitted
with a phone adapter is hard to improve on
for clear reproduction of music. By using
such a device on one step audio frequency
amplification, the clarity is unexcelled. The
end of the shell is to be cut off and filed so
that it will fit a phone cap as shown. It may
be necessary to drill through the base of the
shell until an opening is made to the interior.

—Carl G. Novotny,

LOADING COIL

LONG WAVE BINDING POST
7

i

B pves geve g trengag)
COIL"B* WOUND WITH SAME WIRE §
AS COIL"A" ON SAME SIZE TUBE

TAPS MAY BE TAKEN AS DESIRED
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ROTOR
CONNECTION BINDING POST

By adding an extension coil wound with the
same size wire and in the same direction as
the primary of the short wave coupler to
which it is attached, the higher wave-lengths
can be readily reached. Some strips of
bakelite or hard rubber are screwed to the
large tube and merely forced over the primary
of the coupler. Taps should be taken off
every 20 turns. —William Teppo.
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|
Personal

| Stationery

; 200 SHEETS and 100
'ENVELOPES Printed

;with your Name and

- Address

$1.00

| Clear, white bond paper, with en-
| velopes to match. Your name and
address printed in beautiful, rich
blue ink, on both paper and envel-
| opes, and sent to you postpaid, for
only $1.00. (West of Denver and
outside of U. S. $1.10). If incon-
venient to send the money, we will

ship C. O. D.

Write name and address
plainly.

Money returned if you are not
more than satisfied. Order today!

Elite Stationery Gompany

5030 Main Street
Smethport, Pa.

oo > x-=.s — == 0  — ]
Do You Need Financial Aid?

Financial aid given in the development and
marketing for you of any new metal auto-
mobile specialty. Let us help you work out
your idea. Write today naming item.

THE METAL SPECIALTY CO.
1534 W. 6th St. Cincinnati, 0,

r B-METAL for volume and

for distance.
Ask your dealer.
B-METAL
REFINING CO.
11th floor
§25 Woodward Ave.,

Detroit, Mich.

‘Wonderful, new_device, guidea your hand; corrects
your writing in few days. Big improvement_ in three
bours. No failures. Complete outline .
Write C. J. Ozment, Dept. 44 St. Louis, Mo.
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TO "A’BATTERY

SOLDER

BAKELITE OR RUBBER €-32

#*239 DRILL

T
=

X
Y -20 THREAD

COPPER STRIP k
# 42 DRILL

ilere is a filament switch of the push pull type
that is positive in action. The blade and jaws
from an old switch can be used to full
advantage. —R. G. Carpenter.

PHONOGRAPH TALKER

ABA\BIO RECEIVER

me——
§%

TO RAMO SET

Scrape the varnish from the center of a dia-
phragm of a receiver and lightly solder a
phonograph needle to it at am angle. Place
reproducer so that its entire weight does not
fall on the diaphragm.

—Edward Widdis

SPARK INTENSIFIER

No. 8997.

Discarded spark intensifiers can be used for

dust proof crystal detectors, neutralizing con-

densers, lightning arresters and insulators.
—Thomas C. Maffet. !
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THE

EXECUTIVE
Every executive is at
some time called upon to
make deecisions which in-
volve applied Chemistry.
he does net know
Chemistry, he must rely
entirely upon his factory
chemists or high priced
consultants. A knowledge
of Chemistry, easily gain-
ed through our Course.
would strengthen your po-
sition greatly and save
you thousands of dollars.

THE
BUSINESS MAN

Better buying and big-
ger sales are the rewards
of the man who under-
stands Chemistry. Manu-
facturers, buyers, sales-
men, advertising men, cost
accountants and elerks can
all  benefit by learning
Chemistry.  OQur course
teaches you in the short-
est
way.

and most practical

THE
PROFESSIONAL MAN

Every professional man
needs a working knowl-
edge of Chemistry wheth-
er he is practising law,
mediecine, engineering, den-
tistry, or any other eall-
ing. Too often he finds
this all important science
was neglected in his ear-
lier training. Our enurse
removes the handicap.
Most important, it gives
you informatfon in a form
that can be veadily used.

THE
DAILY WORKER

Workers in any indus-
try can raise their own
wages by learning Chem-
istry, for every industry
is based on Chemistry.
Write and tell us what
your work 1s and we will

i show you how Chemistry

can fatten your pay enve-

lope. u

CHEMISTRY

Insures Your Climb
to Success

No matter what your vocation
you can increase your Profi-
ciency and earn bigger pay by a
thorough training in Chemistry

O be successful today is to know Chemistry! Every

line of business, every branch of industry depends upon

Chemistry in some form. You may not realize it, but
your own proficiency in whatever work you are doing would
be increased by a knowledge of Chemistry. In many lines
such knowledge is absolutely essential. In others it is a
guarantee of promotion and more money.

It is no longer necessary to enter college in order to learn
this fascinating science. Our Home Study Course trains you
just as thoroughly, and with the same assurance of success,
as those who took the longer way. And our methods are so
simple that we can teach you no matter how little previous
education you may have had. Many of our graduates now
hold responsible positions or have materially increased their
incomes from private enterprises as a result of taking our
course. Hundreds of letters from students testifying to the
benefits they have derived from our training are here for
your inspection.

Remember that you do not need to study Chemistry with
the idea of actually practicing as a chemist, although a great
many of our students are taking our course with this object
in view. If you want to know more about what Chemistry
will do for you, if you want to know what our home study
course offers, sign and mail the coupon today for FREE
BOOK “Opportunities for Chemists.”

DR.T. OCONOR SLOANE Will Teach You Prac-
tical Chemistry In Your Own Home

The Chemical Institute of New York, of which Dr. T.
O’Conor Sloane is Educational Director, was founded to fill
tlie need of ambitious, far-sighted men who realize and recog-
nize the splendid future Chemistry cffers them, but who can-
not spare either the time or the money to attend college. Dr.
Sloane, a foremost authority on Chemistry, will teach you and
will give you all the individual help you require. He will
personally go over your papers, correct them, point out your
faults and teach you in a practical and interesting way. No
special education needed except the ability to read and write
English. One student has characterized our lessons as “The
course that takes the mystery out of Chemistry.”

Easy Monthly Payments

You do not have to have even the small price of the course
to start. You can pay for it in small monthly amounts—so
moderate that you won’t feel them. The cost is low, and
includes everything, even the Laboratory Equipment—there
are no extras to buy. Our plan of easy monthly payments
places a chemical education within the reach of everyone.

Laboratory Equipment Given To Every Student With-
out Additional Charge

We -give to every student without additional charge his
chemical equipment, including forty-nine pieces of laboratory
apparatus and supplizs, and forty different chemicals and
reagents. These comprise the apparatus and chemicals used
for the experimental work of the course.

Special 30-Day Offer

For a short period we are making a special offer that will
be worth your while to take advantage of. Write for particu-
lars, using the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait until tomorrow.
Send the coupon now while you think of it.

The CHEMICAL INSTITUTE
of New York, Inc.
Home Extension Division 11

66-S W. Broadway, New York City

Sign and Mail this Coupon for FREE BOOK
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CHEMICAL INSTITUTE OF NEW YORK, Inc.
Home Extension Division 11
66-S—West Broadway, New York City.

Please send me at once without any obligation on my part,
your Free Book “Opportunities for Chemists,” and full par-
ticulars about the Laboratory Equipment furnished to every
student. Also please tell me about your plan of payment and
your special 30 day offer.
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ELECTRICAL
EXPERTS
IN DEMAND

Good positions await trained men.
Salaries of $12 to $30 a day not
unusual.

Tue ELectricAL field needs men. It needs
them badly. Hardly a week or month
passes but what some new use for elec-
tricity is discovered. Each new use means
new positions—better positions—for men
who have trained themselves as experts in
this wonderfully fascinating work.

Why don’t you study electricity and pre-
pare for a good position at a good salary?
You can do it right at home in spare time
through the International Correspondence
Schools. Best electrical home-study courses
ever offered. Endorsed by Edison and
Steinmetz. Successful students everywhere,
Mark and mail the coupon to-day
for descriptive booklet,
— e P w— e TEAR OUT HERE = === ——— e e
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6177-D, Scranton, Penna.
Explain, without obligating me, how I can qualify for
the position, or in the subject, before which I mark X.
ELECTRICAL ENGINEER OHEMI0AL ENGINEER
Eloctric W SALFSMANSHIP
O Electric Wiring L
[ Electric Lighting ADVERTISING MAN

Electric Car Running ] Window Trimmer
- Heavy Electric Traction [J.J 8how Card and Siga Paint'g

Electrical Draftsman &tx&g&%n;g{srnoxvs
{ Elestrie Machine Deslgner DESIGNER.
ElfteEemnniixnert (] RUSINESS MANAGEMENT

Practical Telephony Private Secretary
[JMECIANICAL ENGINEER

Mechanical Draftsman 55%??"%;’%&5;;0““:

Machine Shop Practice
Toolmaker

Gas Engineer

CIVIL ENGINEER
Surveying and Mapping
Mining Engineer

Stenographer and Typirc
Cert. Pub. Accountant
Trafflc Management
Commercial Law
GOOD ENGLISH

[]STATIONARY ENGINEER
CIVIL SERVICE
Railway Mail Clerk

] Textile Overseer or Supt.

L] AGRICULTURE

B PoultryRaising (] Spanish

Automobiles 1] RADIO

ARCH

@ Architeotural Draftaman
Architects’ Blue Prints
PLUMBING AND UEATING
Sheet Metal Worker
Navigator

Name, -

. 4-30-24
Business
Address

Present
Occupation.

Street
and No

City. State
Canadians may send this coupon to International Corre-

spondence Schools Canadian, Limited, Montreal, Canada

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
%eary. gxperimenter Publishing Co., 53 Park PI,
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SOCKET MOUNTING

i

' FASTENING RADIO
TUBE SOCKET TO
PANEL-

A very convenient method of supporting a
socket is to use two small brass brackets as
shown. They should preferably be attached
to the filament terminals. —Edwin Eilers.

R. F. TRANSFORMER
Yo LAP TAPE

L LG BETWEEN TINFOIL
AND TAPE FOR GROUND LEAD

SPAGHETT! OVER TRANS' 3
FORMER LEADS - -
Y% LAP TIN FOIL TOR.SHIELD i

A hastily constructed radio frequency trans-
former for use in a Super-Heterodyne is made
very readily by wusing two similar honey-
comb or duo-lateral coils. Two 500 turn coils |
are taped together and a .0005 mf., variable
condenser shunted across each. Since a trans-
former of this type has very low distri-
butive capacity, it will tune very sharply. l
Perfect shielding with very low losses makes
this a most efficient intermediate frequency
transformer in a Super-Heterodyne.

—J. Durward Miner, Jr.

Dr. L. R. Whitney, director of the re-

search laboratory of the General Electric
Co.,, in a statement said that: “If the
amuunt of work done by a house-fly in|
crawling up a window pane for one inch
were to be put into a receiving tube,—as
energy coming from space, it would suffice
to actuate the outfit continuously for a quar-
ter of a century.”

Stores and Theatres.

Every Room an QOutside Room

Hotel Gregorian

42 West 35th Street

Near 5th Ave.
NEW YORK CITY

A High-Class Fireproof Hotel in the Very Heart of the City.
Within a few minutes to Pennsylvania and Grand Central Terminals.
ROOMS WITH BATH FROM $3.00 PER DAY
FOR 2 PERSONS $5.00 PER DAY
SUITES $6 PER DAY

Very Attractive Rates by Day, Week, Month or Season.
Ownership Management Assuring Personal Attention.

Close to All Department

ENTER S LMEAAY N0 10

wINEUTRO

THE £ 1.CO.
e

Neutrodyne

Tke Circuit of No Regrets

The Neutrodyne is undoubtedly one of
the most popular Radio Receiving Sets
in existence today—FIRST because it
is highly efficient, obtaining great dis-
tance, fine clear reception, and little
or no distortion.

SECOND because it does not whistle
or howl! inherently as do so many re-
ceiving sets on the market today, and
THIRDLY because it is an extremely
simple circuit to construct and has 15E
very few parts that can get out of
order.

The CONSRAD book No. 10 written [
by Maurice L. Muhleman of the staff
of RADIO NEWS contains complete,
practical data, information and notes
about the Neutrodyne. This handy
book tells How to Construct the Neu-
trodyne, How to Care for it, and How
to Get the Most from it. It tells
everything there is to know sbout this
popular circuit.

AT ALL RADIO AND NEWS
DEALERS
Or order direct from us.

PREPAID
Book
No. 10

E.(.Company“’
CONSRAD

Selling Agents
233 Fulton St., New York City

Make Money ,
: Taking Pictures!

[ &\ Af? We trainyou quickly at home. No
b . experience necessary. Spare time
Yemen def or full time. Professional camera
new dignified | free. Photographs in big demand
pleasant way | by magazines, newspapers, adver.
tisers, etc. Also train you to take
better portraits than the average
professional photographer! Equipyouto make $50
to $100 a week in businessof your own. New plan.
Nothingelselikeit. Writetoday foramazingdetails.

International Studios, Inc.
Dept. 14.28 3601 Michigan Ave., Chicago, 111,

MAKE MONEY
AT HOME

You can earn good money at home
your spare time making show cards.

=

in
No
We show you

canvassing or soliciting.
how, supply both men and women work

at home no matter where you live and
pay you cash each week. Full particulars,
booklet free and write today.
AMERICAN SHOW CARD SYSTEM, LTD.
} 110 Adams Building Toronto, Canada
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ACOUSTICS OF BUILDINGS. By F.
R. Watson, Professor of Experimental
Physics, University of Illinois. 156 pages,
cloth. Published by John Wiley and Sous,
New York. Price $3.00.

The importance of this volume may be aptly
illustrated by the story concerning the building of
a2 New York theatre. After spending well into
the hundreds of thousands of dollars for the con- |
struction of this edifice, which was to be used as
an opera house, it had to be discarded on account
of its sour acoustics. 1t was found impossible for
singers to do their best under the conditions
imposed upon them by the nal-construction of
the building.

The subject volume begins with some notes on
the absorbtion, retlection and transmission of
sound under various circumstances and as af-
fected by various materials of building construc-

oA T

tion. The reader then plunges directly into the
behavior. of sound waves in a room and the ques-
tion of acoustics with regard to the design of
auditoriums. The problems of reverberation and
echos are treated fairly, resonance and interfer-
ence are also discussed by telling of the means of
obtaining and combatting them, together witl rules
for their government, The effect of ventilation
systems on acoustics is studied.

Then there are wmore or less highly technical
chapters, dealing with special types of construc-
tions, the sound-proofing of buildings, tables giv-
ing acoustic qualities of various materials and a
complete discussion of ways and means of reduc-

ing the vibration of buildings to a minimum.

THE HOW AND WHY OF RADIO
APPARATUS. By H. Winfield Secor.
160 pages, cloth. Published by the Ex-
perimenter Publishing Co., New York.
Price $1.75.

After the BCL has outgrown his first flash of
enthusiasm arising from his premier DX work,
which he obtained without any knowledge of the
apparatus, enabling him to annihilate space, he
begins searching about for other means of excite-
ment. He wants to know why the turning of the
dial, the addition or subtraction of current, turns
from a coil, the changing of the value of the
condenser, should cause a different station to be
heard in his telephone receivers. He wants to
build a more complicated set, not merely to throw
together a number of parts according to the in-
structions on the packing-box; he wants to design
the set, build his own inductances or even try a
circuit of his own. The success that crowns his
efforts in such a case is entirely his own.

When the BCL reaches this stage he is an
embryonic ham and his true scientific radio educa-
tion begins. Then it is that “The How and Why
of Radio Anparatus’ comes in for a share of his
attention. This book, aside from giving simplified
but highly exact explanation of the phenomena
underlying the operation of his set, gives as well
the mathematics and calculations which govern
their construction. This volume is probably the
best elementary text on the science of radio eagily
within the reach of the young amateur. The
chief value of this work is that the reader need
not be equipped with 2 foundational scientific
education in order to understand and put into
practice the laws and calculations explained in it.

RADIO BROADCAST LISTENER’S
BOOK OF INFORMATION AND LOG
RECORD, by M. L. Muhleman. TIllus-
trated, paper, 80 pages, 9%4” x 574", price
50c, published by the E. I. Company, New
York City.

In this era of rapid progress, there are many
little things that have long been wanted and still
as yet have heen undiscovered or undeveloped.
Radio especially having partly succeeded in fulfill-
ing one of these wants is gradually coming to the
fore by numerous little additions and conveniences;
among the latter a booklet may be counted. One

which should not be overlooked is this little
volume replete with information. Besides a well
compiled and cross-indexed list of the radio broad-
casting stations in this country, giving their power
wave-length, frequency in kilocycles, time and
hours of operation, the same stations are arranged
alphabetically and also by states. Everything per-
taining to the operation of a receiving set with
numerous hints and wrinkles and clear cut draw-
ings, depicting how to set up and operate a re-
ceiving set, are to be found in it. Tables giving
vacuum tube data, international radio abbrevia-
tions, wireless code, graphs, kilocycle scale, ap-
plause cards, log-sheets and in fact, everything
that could possibly be incorporated under the |
covers=of a book of this nature have been included. Y

=i

Keeping the Telephone Alive

Americans have learned to depend on the telephone, in fair
weather or in foul, for the usual affairs of the day or for the dire

emergency in the dead of night.
a matter of course.

Its continuous service is taken as

The marvel of it is that the millions of thread-like wires are kept
alive and ready to vibrate at one's slightest breath. A few drops
of water in a cable, a faulty connection in the wire maze of a

switchboard, a violent sleet, rain or wind storm or the mere falling

of a branch will often jeopardize the service.

Every channel for the speech currents must be kept electrically

intact.

The task is as endless as housekeeping.

Inspection of

apparatus, equipment and all parts of the plant is going on all the

time.
though miles away.

Wire chiefs at *‘test boards’ locate trouble on the wires
Repairmen, the ‘‘trouble hunters,” are at

work constantly wherever they are needed in city streets, country
roads or in the seldom-trodden trails of the wilderness.

Providing telephone service for this great nation is a huge under-

taking. To keep this vast mechanism always electrically alive and
dependable is the unending task of tens of thousands of skillful men
and women in every state in the Union.

AND ASSOCIATED COMPANIES

BELL SYSTEM

One Policy, One System, Universal Service

TEACH YOURSELF

operator would.
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— - —_MORSE AND WIRELES
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in half usual time, at trifling cost, with the wonderful

o Automatic Transmitter THE OMNIGRAPH.
limited Morse or Continental messages, at any speed, just as_an expert
Adopted by U. S. Government and leading Universities,
Colleges and Telegraph Schools.

If you own a Radio Phone Set and don’t know the Code,
you are missing most of the fun.
OMNIGRAPH MFG., CO.
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Sends un-

3 styles. Catalog free.

SEND FOR THE INTERNATIONAL CATALOG
o Our net price list,
JFull line of
auto
and accesso-
ries for Fords
at Whalesale
Prices. Save
big money on
: - D!?ogg:sf byI‘blcltymg
. ir rom F
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HOW IS YOUR HEART? By S. Calvin
Smith, M. D. Hard covers, 514" x 734",
208 pages. Published by Boni & Liveright,
Inc., New York City. Price $1.75.

This is an interesting subject treated in an
entertaining yet simple manner. It is surprising
that heart disease, its treatment and cure, can be
put in such terse sentences easily understood by
the layman and just as easily applied by him.
For the extremely busy man, the marginal para-
graph keys are of great value. One need only
read these heads, and then the particular para-
graphs to which they apply. So well indexed is
the work that it not only facilitates the location
of those chapters dealing with the subject most
needed at the time, but it also makes this work a
standard reference book. The author evidently
had the interest of his readers at heart when he
wrote it, and recognized that those readers would
be the lay public who know nothing at all of
the subject. Beginning with heart diseases in
grandmother’s day. Dr. Smith passes on to the
present day conceptions of the disease. He tells
us of the reasons for fatalism, and warns us that
the causes of heart failure need no longer prevail.
He then describes the heart in action and shows
how the heart is hurt and what the symptoms of
heart disease are. He shows the relation between
faulty habits and use and disuse of exercise ;
worry, dreads, fears, loneliness, unsound sleep, and
diseases of all kinds, and the heart beat. He
shows how the teeth can affect the heart. The
author then explains the functions of the tonsils,
and how if they are diseased, they change the
heart beat. He describes murmurs and leaking
valves and tells how the conditions can be cor.
rected. There is a very interesting paragraph on
advancing signs suggestive of heart involvement,
and then a worthwhile treatise on the treatnient of
heart diseases after the onslaught of the disease
has been well confirmed. This is concluded by a
chapter on exercises for heart patients and occu-
pations for them. A summary in seven compre-
hensive sentences ends the work. We commend
it to any of our readers.

THE ESSENTIALS OF TRANS-
FORMER PRACTICE. By Emerson G.
Reed. Hard covers, 5%" x 8", fully illus-
trated. Published by D. Van Nostrand
Co.,, New York City. Price $3.00.

When we have an electric power line working
at 220 kilo-volts potential, and more impending,
it seems as if corona discharge, for the present
at least, was the principal limit to our voltages.
Transformer practice is now one of the most
important subjects in electrical engineering. The
great electric companies, such as the Westing-
house and General Electric, cannot turn out
transformers by any haphazard methods. They
have to be most accurately worked out in ail
their detail. One of the great electric supply
companies has installed in Chicago a million volt
testing laboratory rivaling the famous Pittsfield
million volt installation, and it is here that we
find the transformer used in its highest develop-
ment, becanse such developments are measured
by the voltage worked with. Vector diagrams
are used and a quantity of formulas are given,
and when along with the mathematical side where
we find practical departments including the me-
chanical stresses, the care of insulating oils and
the cost of operations, and other engineering
subjects treated, we realize that the hook will be
thoroughly acceptable to electrical engineers.

GREAT INVENTIONS AND HOW
THEY WERE INVENTED. By
Charles R. Gibson, F.R.S.E. Hard covers,
5" x 8”, with many illustrations, 240 pages.
Published by J. B. Lippincott Co., Phila-
delphia, Pa.

This is a most enticing book for the rising
generation. In old times the said generation
did not have such interesting books as this to
read in the line of science. Samuel Smiles in
his book called “Self Help,” while it is cer-
tainly very vivid with its descriptions of inven-
tions and of episodes in inventors’ lives must
yield to this book in the personal interest, for
the pages of ‘'Great Inventions’” are filled up
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with the personality of the inventors. It is in-
teresting to read how Graham Bell was having
his invention scored off the list at the Centennial
Exposition in Philadelphia in 1876, and the day
was saved apparently by the Emperor of Brazil.
Listening as Graham Bell spoke into it. the
Emperor exclaimed, “Good God, it speaks!” It
is a pity almost that the author does not inform
us of the very interesting fact that Graham Bell
would not permit a telephone to be installed in
his home.

THE CHEMICAL ELEMENTS. By F.
H. Loring. Hard covers, 6” x 9”, 171
pages. Published by E. P. Dutton & Co.,
New York City. Price $3.75.

The rapid development of the theory of the
atomic constituent of matter, the introduction of
the electron and nucleus into chemistry, the in-
vestigation of isotopes, the transmutation of ele-
ments have all operated to make chemistry a |
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very difficult subject, if one wants to get at
the basis of the world’s material constituents.
If one simply looks through the chapter in this
book devoted to radio-activity or to another sec-
tion where isotopes are treated on, the feeling
will be that there is much to be learned, and
a queer realization comes over the old-time chem-
ist that perhaps one of the best things he could
do would be to unlearn a lot. Where the work
of one’s life has been based on atomic weights,
isotopic relations seem at first not to leave him
a leg to stand on, and the only comfort is to
use a colloquial expression and to be thankful
that isotopes have mnot accomplished far more
mischief than they have yet done, in disturbing
our atomic weight relations.

RECENT DEVELOPMENTS IN ATO-
MIC THEORY. By Leo Graetz. Hard
covers, 67 x 9", illustrated, 174 pages.
Published by E. P. Dutton & Co, New
York City. Price $3.50.

Heidelberg has given us an elaborate presenta-
tion of the Einstein theory, and in this work,
Munich comes to the fore with a most valuable
presentation on the subject of the structure of
atoms. It seems almost a pity to find books
written on this subject, because every day sees
changes in theories, sees new developments, and
the world is now eagerly awaiting the transforma-
tion of one form of matter into another at the
hands of man. It has been oretty definitely de-
termined that metals naturally change, stepping
down stairs as it were, from radium and i
neighbors down to lead. If man could direct
the change and have it stop at gold, then we
might say that the philqsopher’s stone had been
found. Again as a possible source of power in
the future, much is hoped for from the atom.
We strongly recommend the book to our readers.

FROM IMMIGRANT TO INVENTOI}
By Michael Pupin. Hard covers, 6” x 9,
936 pages. Published by Charles Scrib-
ner’s Sons, New York City. Price $4:00.
Professor Pupin stands at the very h.ead of tite

electricians of America, and he has given us iIn
this book a most interesting and vivid account
of his life. One would be tempted to call it an
adventuresome one, in the sense that he 1is so
self-made, so self-educated, that his struggles from
the bottom to the top are really intellectual
adventures. It is interesting to read of Presi-
dent Barnard of Columbia College, handing the
young scientist his diploma, for the old timers of
Columbia are firm admirers of the old-time presi-
dent who was a walking encyclopedia of knowl-
edge. The illustrations are largely portraits of
great scientists, and views of localities asspcna_ted
with Dr. Pupin. His work would be an_inspira-
tion to anyone, except for the fact that it makes
one feel that he climbed a path so steep that few
can follow it. From the literary standpoint the
book is exceedingly good.

ECLIPSES OF THE SUN. By S. A.
Mitchell, Hard covers, 6” x 97, fully
illustrated, 425 pages. Published by Col-
umbia University Press, New York City.
Price $3.50 net.

The title of this book discloses what it is. It
is devoted to eclipses, and tells of their appear-
ances, of the outfits used for photographing them,
and gives a popular cast by including scenery in
the far distant localities where the observers had
to take their instruments. So numerous ave these
illustrations, and so fully do they touch upon the
different countries and inhabitants that they alone
are a distinct feature of interest. Good as the
text of the book is, and extensive as is the ground
which it covers, the illustrations are so apposite
and so explanatory, that it must have been a
Herculean task to get them together. The author
is a great admirer of Einstein and devotes a
couple of chapters to his theory. The second
of these Einstein chapters is entitled. “Has the
Einstein Theory Been Completely Verified?” This
is the last chapter, and the book, therefore, ends
with a question.

THE ELEMENTARY PRINCIPLES OF
LIGHTING AND PHOTOMETRY.
By John W. T. Walsh. Hard covers,
534" x 9", completely illustrated, 220
pages. Published by E. P. Dutton and
Co., New York City. Price $4.50.

Photometry of two or three decades ago
amounted to the testing of lights upon the bar
photometer. The Bunsen *‘Grease Spot,” as it
was familiarly called, or the Leeson Star Disk,
was used as the screen to determine the position
on the bar where an equal intensity of light was
received from both sources, one the standard
candle, the other the light to be measured.
Today all is changed. The Lummer-Brodhun
cube, a truly scientific production, has taken the
place of the comparatively crude disks of old
times. Again, instead of simply investigating the
relative intensity of a standard candle and the
lamp or light under investigation, the illumina-
tion received by surfaces is now studied. And

the old time photometrists will be greatly inter- |

ested in reading this book and will perhaps be
surprised to realize how greatly the subject has
been developed.
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SCIENCE AND RELIGION

Editor, Science and Invention:

There have been ages when there was no real
science, and also when there was no real religion.

Then, as the monotheistio religion of the Jewish
people was being wrought out, the first beginnings
of science sprouted among the early Greeks.

From those days through the ages up to the
first streaks of the modern period, Science lived
a most miserable and starved life, while religion
grew strong and powerful, building wonderful tem-
ples and cathedrals, aggrandizing more and more
extensive possessions, and coming into a temporal
and political power that surpassed that of any
secular potentate on earth,

In the last few hundred years of modern times,
the universe, the world, nature, and man, have
been increasingly unfolded to our gaze, and the
world is gradually being understood and being
controlled through the work of scientific research
with its great strides.

What has been the result?

Science, through its marvelous discoveries and
stupendous results with its nature-conquest, has
won over the allegiance of millions of people who
have thrown in their lot with ler as being more
useful to them than anything else.

The once scrawny and groveling followers of
the scientific method became the all-possessing vic-
tors of the world, and were quick to consign
religion to the humble bondage they had once
been in.

In the turmoil, whirr and confusion, there were
only a few who were able to see that there is a
place in the world for both Religion and Science.

To Science is given the whole material world,
and to Religion is given the world of soul, and
spirit, and God.

Rev. H. C. OFFERMAN,
New York City.

(Here is a bit of philosophy which one does not
often find. Rewverend Offerman has taken a very
unbiased attitude toward science and has found
that science does not conflict with the proper
teaching of veligion and neither does religion in-
terfere with science in any way, More letters
from gentlemen of the mental calibre of the Rew.
Offerman would surely be appreciated by the
editors and vreaders of this publication. A man
can be a true scientist and a devout believer in
religion at the same time. Of course we occa-
sionally hear from a fanatic who will claim that
the findings of science are erroneous because they
conflict with a fanatical self-instructed form of
religion, but the men who know religion as it
should be known, the men who are in a position
to instruct om religious topics and no such differ-
ences between the two subiects and are capable
of studying both and molding their minds accord-
ingly. We wish to publicly thank Rev. Offerman
for his letter.—Editor.)

YOU ARE WELCOME!

Editor, Science and Invention:

It is with my thanks and appreciation that I
acknowledge the receipt of your check for $10.00
in prize contest in your magazine ‘‘SCIENCE AND
InvENTION and beg to thank you very much for
same.

In view of the fact that I am an inventor, I
can readily appreciate the value of your wonder-
ful magazine for the inspiration of others and the
benefit of the development of science, and I shall
be pleased at my earliest convenience to stop in
and shake the hands of those who were so kind to
acknowledge the value of my little invention.

WarLter H. SaMmMons
Philadelphia, Pa.

(Walter H. Sammons invented the comb and
curling iron with the thermometers in the handles,
so that the temperature of the iron or wave
straightening comb can be determined. This was
published in_ the August issue of SCIENCE AND
INvENTION, Latest Devices Page 352.—EbpIToOR.)

HATFIELD’S RAIN MAKER

Editor, Science and Invention:

As the President of a fraternity of western
farmers, I am appealing to you with the following
proposition. At the beginning of this year the
season was rather dry. Naturally when we needed
the rainfall it was not present. Several of the
farmers in the organization asked me to find out
about Mr. Hatfield who claims to be able to pro-
duce rain when desired. Mr. Hatfield charges a
rather stiff price for a certain amount of rain,
but the price is low if his system will give results,
and he advertises that we do not have to pay if the
rain is not forthcoming within the desired length
of time. Inasmuch as know of no better
authority to turn to than SCIENCE AND INVENTION
Magazine, I am asking you to tell me what you
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know of this method of rain making. For obvious
reasons, I must sign a fictitious name.

JoEN OSRBORNE,
Hood River, Oregon.

(SciENCE aND INVENTION Magazine does not be-
lieve that there is anything practical in Mr. Hat-
field’s rain making system. Perhaps there is some-
thing behind his theory or secvet which he has
never divulged. It would seem from the towers
that he erects, that he tries to precipitate the
rainfall by chemical means, but practically his
system is entirely inadequate. In this contention
we are upheld by the Weather Bureaw of the
United States Department of Agriculture. Mv. H.
B. Hersey, Meteorologist of the Agricylture De-
partment, writes in part:

“ . . As far as I can learn he (Hatfield)
will never guarantee any rain whatever or post
a forfeit to be paid in case no rain falls in the
allotted time. He simply makes a contract to
“produce’” a certain amount of rain within a
specified time and to be paid a certain amount
of money in case the specified amount of rain
falls. If the rain does not appear he gets no pay
but—he does not lose anything except his time
which is quite negligible.

“As far as I know his contracts always cover
quite a period of time, usually several weeks or
even months, and the amount of rain to be pro-
ditced is no more than could be reasonably ex-
pected in that period. With that arrangement
he should win in many cases and as he does not
pay any forfeit for failure it is a case of ‘heads I
win, tails you lose.”

“He got a contract with some people up in the
Fresno region last spring with quite a long period

of time to ‘produce’ the rain. He got just
enoungh rain to get inside the comtract and got his
money. At the same time other districts in

southern Californie so far away that no one wounld
connect him with it got considerably more vatn
than the region where he was ‘working.’

“If he were able to produce rain at will out
herve even in the winter or so called rainy season
he would not have to be looking for these jobs.
The great electric power companies and large
farmers and fruit growers would gladly pay him
$100,000.00 a year to work for them, yes a million
a year would readily be raised for him.

“But no man today can ‘produce’ rain, The
forces of nature controlling the phenomena of rain
and other storms are too vast and mighty to be

controlled orv led by man even with all his
marvelous modern inventions and discoveries.
Some day? Possibly, but it is not yet in sight.

“The Pueblo Indian had his society of ‘rain
makers’ who were generally believed in. Other
tribes, especially in semi-arid regions, have their
special dances to evoke the favor of the ‘Rain
God® and produce the -life giving fluid needed for
their drought stricken crops. It is strange that
the ‘pale faces’ have those among them who grasp
at any straw which gives them hope of rain in
this beautiful and wonderful country where water
is really liquid gold?”

Another letter from Dr. C. F. Marvin, Chief
of the Weather Burean, of the U. S. Department
of Agriculture, relating to Mr. Hatfield's rain mak-
ing system, is quoted below:

“4 great many schemes for the artificial pro-
duction of vain have come to the attention of the
Weather Bureaw, but without exception they arve
utterly impracticable; this view is entertained, we
belicve, by all competent authorities, and is fully
supported by calculations based on the known laws
of physics and meteorology. No reputable scientist
who is acquainted with the laws of evaporation
and condensation and the amounts of energy in-
volved in the production of rain pretends to offer
any hope that vain can be artificially produced on
any worthwhile scale under droughty conditions.

“Mr. Hatfield has never, so far as we know,
diviiged his secret, but we are morally certain,
from owr knowledge of how rain is produced in
nature, that his scheme, whatever it may be, is
utterly inadequate to produce the results he claims
to have obtained. I wish to say emphatically that
if any rain has fallen in & vegion in which, and
at a time when, any so-called rainmaker has been
conducting his operations, it is absolutely certain
that the whole quantity of rain was the result
entirely of natural and not artificial means. In all
such cases, so far as examined and checked up,
the rain was alveady ‘on the map’ and occurred
awholly independentlv of anything done by the
‘vatnmaker,” 1t would have taken place just as
it did had the operator been thousands of miles
from the locality tn question.

“We regard all artificial rainmaking schemes as
utterly impracticable, and their advocates as, at
best, misguided enthusiasts; and monev expended
in  furthering such schemes is fust that much
money wasted and diverted from legitimate uses.”
—Editor.)

Marconi, also, for the past several years,
has been laboriously at work and now an-
nounces the perfection of a system of di-
rective radio communication. Under exact-
ing tests, the beam of radio waves, was suc-
cessfully received at a distance of over
6,000 miles, between London and Buenos
Aires.

I
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i The Living Death

By JOHN MARTIN LEAHY
(Continued from page 659)
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the place where they died; for they could
not have lived in such a temperature. It
was, therefore, at the same instant when
these animals perished that the country they
inhabited was rendered glacial. These events
must have been sudden, instantaneous, and
without any gradation.’”

“How,” asked Frontenac, “could any such
cold have fallen suddenly, instantaneously?”
“I don’t know,” replied Livingstone. “I
believe I can prove that it came in an instant,
however.”
THE JOURNEY

“And so I return to my story. I organ-
ized my expedition, and at last the Mult-
nomah—that is the name of my schooner—
cleared Tatoosh and stood away on her
course.

“After an uneventful passage—we entered
the pack just east of Circle Island and in
latitude 58° 15 S. You will see from this
that I was indeed headed for the Unknown.

“There is another great Unknown, stretch-
ing from Ross Sea eastward to Palmer
Land ; but had I chosen a base there in mov-
ing Poleward, I would have been converging
toward the route of Shackleton and Scott
and that of Amundsen, whereas it was my
intention to explore from a point as nearly
opposite as possible. In other words, if I
could reach the Pole itself, a trail would be
blazed clear across the Antarctic Continent!

“Such, T confess, was my ambition. You
will soon see what came of it.

“Finally, after twenty-two days in the
ice, land was sighted in latitude 76—land
(so we thought then) never seen by human
eyes before.

“For six days we coasted along it, kept
away from the land by the great barrier
and held up half the time by floes. Then,
on the seventh day, what appeared to be
an entrance opened up to the south, and we
stood for it.

“An entrance it proved to be, and pretty
well jammed with ice drived down by the
northeast breeze. Twice we were held up,
and once I thought the Multnomah was in
for a good squeeze. I never saw ice close
so suddenly as it did. It was fifteen to
twenty feet high in places. But there is
no accounting for the movements of ice in
those seas. Without any cause whatever, so
far as we could see, a lead opened up, and
we got through.

“And now I come to the first of our sur-
prises.

“We had soon left the ice behind us. The
Multnomah was moving through water as
clear of ice as the Sound out there. I began
to look about me with something like as-
tonishment,

“The temperature of the water, we now
found, had suddenly risen from 31° to 39°
Fahrenheit. That of the air had not
changed, it was still 28° below zero.

“On either side, rose high rounded hills,
covered with snow, dark volcanic rocks show-
ing through here and there. These hills
were closing in before us, and I thought
our way was barred. But such was not
the case. The passage, now a narrow one,
took a sharp turn to the right. And there,
in the midst of it, appeared an island, rising
up like a great ruined castle.

STRANGE THINGS
“The channel to the right was the larger,
and we took it. It was, however, no more
than three hundred feet in width, Soundings
gave bottom at six fathoms.
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“Tt now seemed that we were nearing the
end—that the channel terminated half a
mile beyond Castle, as I named the island.

“But wrong again! It was not the end
but another turn, this time sharp to the left,
or to the southward. Again we had deep
water. No bottom with fifty fathoms out.
The channel was gradually widening.

“The Multnomah stood steadily on, the
chug of her engines echoing and re-echoing
weirdly from the hills. There was not a
particle of ice in the water; ice and snow,
though, covered the hills, coming down to
the water’s edge. As 1 have mentioned,
however, here and there dark volcanic rocks
showed through.

“Again the Multnomah came to a turn, a
gentle turn to the left, and in a few minutes
we were gliding out into a large bay, ex-
panding to some three miles and stretching
away to the southward as far as we could
see. A thin mist arose from the water
and hung low over it as it moved before
the wind—in appearance, very much like
frost-smoke.

“High rounded hills rose on either side,
and, to the southward, a jagged range of
mountains was dimly visible, trending away
in to the interior as far as the eye could
reach. And further on, their bases touching,
two great rounded peaks rose up.

“The one on the left I named Mount
Theodore Roosevelt, that on the right Mount
Woodrow Wilson.

“The Multnomah stood on, bays and in-
lets opening as we advanced. Still not a
particle of ice was anywhere to be seen on
that wonderful sheet of water — which I
named Summer Haven. Evidently no glacier
debouched into it. And this, as we after-
wards found, was the case. The great
glaciers of Mount Theodore Roosevelt and
Mount Woodrow Wilson go westward to
the sea—a range of hills rising between
those mountains and Summer Haven.

“But how to explain this strange scene
about us? Here, in this terrible ice-bound
coast, in the midst of hills covered with
snow and ice, was a sheet of water miles in
extent and not a particle of ice to be found
floating anywhere on its surface!

“Another thermometer reading was taken.
Temperature at surface of water 44°—a rise
of thirteen degrees. Temperature of air the
same—minus 28°,

“I was, however, already suspecting the
truth.

“And then we opened a view behind a
bluff-like hill, and a few minutes after-
wards a white column—a half mile from
the shore, as we subsequently learned, and
two miles distant—was seen to suddenly
shoot into the air, the steam from it as-
cending to a height of two thousand feet
or more!”

The captain looked at us inquiringly.

“You know, I suppose, what that was,
gentlemen ?”

“Geyser,” said Darwin Frontenac.

“Just so; the largest geyser in the world,
as it proved. It erupts every seventy min-
utes, sends its columns of boiling water to a
height of over four hundred feet and plays
for twenty-five minutes. I called it Hero’s
Fountain.

“But Hero’s Fountain is not the only one.
In short, we had discovered another Yellow-
stone—though this Yellowstone of ours was
by far the most wonderful.

“Fortune had smiled upon us—though, as
you will see, discoveries more wonderful
were to follow.

OTHER’S WORK

“But we had done very well, even if this
were all. Wilkes had discovered that land
of continental proportions exist in the An-
tarctic; Ross had discovered the sea that
bears his name and, a discovery more in-
teresting than that, the volcano Erebus;
Nordenskjold had found fossils that proved
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this terrible land had once been clothed in
luxuriant vegetation; Shackleton had found
coal; Scott, copper in workable quantity;
and now here was this discovery of ours.

“Here were all the secondary volcanic
phenomena, as I believe the scientists call
them—liot springs, fumaroles, solfataras,
mud-volcanoes and geysers!

“The warmth of the water was now ex-
plained : they owed that warmth to volcanic
fires somewhere below. The high tempera-
ture—it was found to be 51° near the end
of the Haven—was, however, in no small
measure due to the narrow and comparative
shallowness of the entrance, to which I gave
the name Multnomah Pass. Much of the
heat was, of course, lost by radiation. Had
the entrance been wide and deep a different
story would be told. For the cold water,
in large quantities, would have been con-
tinuously replacing the warm, while, as it
was, the cold water from the sea could get in
only very slowly as the warm flowed out
through Multnomah Pass, and that narrow
channel allowed small escape.

“A great change was now made in the
expedition’s plans. After landing the dogs
and stores, the erection of the hut and so
on, the Multnomah, according to these plans,
was to make her way back through the
pack and come again for us the next sum-
mer. But all that was changed. She would
winter here in Summer Haven. There were
no icebergs to go ploughing with the wind.
The wildest gale could never send floe or
berg in through Multnomah Pass.”

“Was any vegetation found?” asked Fron-
tenac, for the captain had paused.

“Moss, some pretty moss-flowers and a
few shrubs, and that was all.”

“Ah,” I said to myself, “no palm-trees
yet!”

“Of course,” the discoverer went on, “I
did not have any illusions. I felt sure that
the bitterest cold of the bitter Antarctic
could never freeze this haven over. But I
well knew that everything else would be
frozen. There could be no appreciable at-
mospheric warmth. The winds would carry
all that away. Even in still weather, it
would be the same thing. For there would
be a steady indraught of cold air from the
frozen waste,

CHAPTER VI
THE SEcoNp Discovery

“Now for the palm-trees!” I thought.

And T was right, though it did not come
at once.

But he had made even more strange dis-
coveries. Imagine a sleeper in a bed of
crystal, his poor wondrous Sleeping Beauty ;
there in that dreamless, awful slumber, a
slumber tesrible as death, unbroken through
centuries unnumbered, through ages even,
ages unrecorded; a sleep never to be broken
until that day of doom for all things earthly
or until the foulest of deaths of which the
captain had spoken overtook her unless, as
in the fairy tale, there came a prince to
awake her!

But I anticipate.

After a slight pause, Livingstone went on
with his story :

“For a time we were very busy. There
was much to be done, much to explore, de~
pots to be laid down, before the long An-
tarctic night closed in on us.

“And how much different things were to
be than we had planned—here in this won-
drous spot! The erection of the hut was
begun at once.

“Of course, in one way, our work, thanks
to our discovery of Summer Haven, was
considerably shortened: there was no need
to land all the stores at once, as otherwise
would have been the case.

“After our exploration of the region
round-abont, I turned to the southward, We
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passed the rising land between Summer
Haven and Mounts Roosevelt and Wilson,
passed between those mighty peaks and out
upon the great glacier beyond. This glacier,
which I named Washington Glacier, was to
be seen stretching for mile after mile to the
southward.

“There lies our way to the Pole—for a
long distance at any rate,” I said.

“Little did I dream that this terrible high-
way of ice was to direct us to something
far more wonderful than the Pole!

“I now turned back and ascended the
side of Mount Woodrow Wilson to recon-
noiter the country. Up we went until our
aneroid told us we stood five thousand feet
above sea level. From the mountain-top we
could trace the glacier much further, and it
ran on as wide as ever. The ranges of
mountains that flanked it on either side con-
tinued for a hundred miles or more.

“Three days later, we set forth from
Summer Haven. We made our way up the
glacier for some seventy miles and laid down
our first depot in latitude 78° 50'; the hut,
near the southern extremity of Summer
Haven, was in latitude 77° 45. In getting
those seventy-five miles of southing, our
sled-meters logged eighty-four miles, so you
see we had been going pretty straight a!l the
time.

THE SECOND STOP

“Again we went southward, with supplies
for our second depot. I determined to push
on as far as possible. Ten miles or so be-
yond Depot One, however, we got into a
crevassed and pressure-twisted region which
slowed our progress. We got through with
much trouble and labor, came to the end
of the glacier, ascended to a broken plateau
and at last reached latitude 80° 15'—one
hundred and seventy miles from Summer
Haven. With this we stopped and we had
cause for satisfaction.

“You shall have details, if, when you have
heard my story, you decided to go and see
for yourself.”

He smiled at us a little bitterly and with
a strange sadness.

“Heaven knows, I should not blame you
if you think it was all a dream.

“So we had laid down number two in lati-
tude 80° 15'. Once more, though the sea-
son was getting late, we went south; this
time we pushed on to latitude 82" 10, where
we put down the third depot. This ended
our southern work for that year.

“The sun left us on the 25th of April,
and we did not see it again until August the
18th.

“There is no need to dwell on that long
Antarctic night. Let us hasten on to the
southern journey in the spring.

“We got away on the first of November
—myself and four men. November 15
found us at depot three. Before us now lay
the unknown—tumbled, shaggy mountains on
every side, five hundred miles between us
and the Pole,

“To get through, we had to swing off to
the left. After a terrible time among
glaciers, we made the passage of the moun-
tains and entered a great snowy plain. Here
at times for miles the surface was as smooth
as a lawn, and then the dogs—there were
four sleds and sixty dogs—went on at a
spanking rate. Then again we would of a
sudden find ourselves in the terrible sas-
trugi, and the going was such as to make
a bishop swear.

“At latitude 85° we laid down depot five
and made our second discovery. This dis-
covery we owe to the geologizing fever of
Hampden. I should have explained that we
had left the great plain behind us and were
once more in the midst of mountains. In
the spot where we had fixed upon for the
depot, the mountains rose up no more than
a mile away on either hand, and the steep
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sides were remarkably free from snow. The
rocks lay in strata, showing out black, gray,
red, green and yellow, and I must say it
made a very striking picture.

ANOTHER DISCOVERY

“Hampden had gone off to one of them in
search of geological data. After some hours,
I saw him returning, and at the sight of him
I stood up and stared. He was coming on
as fast as his legs could carry him, much
excited. Indeed, this excitement was so re-
markable that I caught it too and went out
to meet him.

“‘“Wowee!” was his first word.

“‘Why the wowee? I wanted to know.

“Hampden blew like a whale for some
moments; when he had recovered his breath
sufficiently to speak, he said:

“‘A discovery, Captain! The greatest dis-
covery—yes,” he cried, ‘the greatest discov-
ery in all Antarctic history !

“‘Lead me to it! I told him.

“‘Come on?!

“We went. The others had heard and
seen and were coming on after us. Even
some of the dogs had caught the fever.

“‘A gold mine? I queried.

“‘A gold mine! echoed Hampden with
a look of disguest. ‘Something more won-
derful than a gold mine, Captain!

“And away he went again, and away I
went with him. As we proceeded, I tried
to get some light on this extraordinary dis-
covery of his, but all I could get out of
him was:

““You'll soon see.’

“We reached the base of the mountain.
There were the beautifully colored strata
directly before us a talus, from which the
wind had swept almost every trace of snow.

“Hampden headed straight for this mass
of debris and started to climb. Without
a word, T followed him.

“When he had reached a point about fifty
feet above the level of the glacier, Hampden
stopped. Hanging onto a piece of jutting
stone to keep his balance, he pointed and
said :

“‘Look at that!

“In a moment I was there and saw the
object. I stared.

“‘What did T tell you, Captain? cried
Hampden in triumph.

“What I saw was a fragment of a col-
umn; it was the capital, or, to be precise,
part of one. It was beautifully sculptured
There were figures of harpies and palm-
trees upon it.

Frontenac unwound his long legs, seemed
to pop out of his chair and then made two
or three turns before us.

“Captain Livingstone,” he said, “was it
of those palm-trees that you spoke to that
witty fool Professor Kelp?”

“It was not!”

“Ah!” exclaimed Frontenac.
to hear you say that!”

The next moment be had sunk into his
chair again and resumed his attitude of pro-
found attention.

“Pray go on, Captain,” he said.

“As for those palm-trees, Mr. Frontenac—
well, sir,” said the captain, “just wait till
I come to the real ones!

“However, to return to Hampden’s dis-
covery.

“‘Human beings, Captain!? exclaimed
Hampden, a tone of awe in his voice.

A DISCUSSION

“His hand made a sweep as though to
point out the forbidding aspect of this
frozen, terrible land—the utter desolation
and horror of this solitude that hemmed us
in,

“‘No,” he went on, ‘we are not the first
men here, Captain Livingstone. Who can
say, though, how many centuries, how many
ages even, have come and gone since human
beings moved among these mountains?’

“T am glad
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““That carved stone, and he pointed to
the harpies and the palm-trees, ‘proves that
this Continent was inhabited by human be-
ings before the coming of the great ice-
sheets. What is a relic of the Neolithic or
the Paleolithic age to this? Tt takes us
back to a time when even the polar regions
enjoyed a temperate climate—perhaps even
a tropical one.’

“Soon the others had come up and were
staring and expressing their astonishment.

“Suddenly Hampden thrust a hand toward
the rocks towering above us.

“‘Tt came from somewhere up there,’ he
said.

“‘Of course,” I nodded, gazing up and
wondering what we should find if we went
up there.

“We went up. Ascent by the talus was
too steep and difficult, so we went off to
the left, made our way up a cafion and so
out onto the shelf above. And there we
found the spot from which our capital had
fallen. Little of the ruin was left, however,
only a scattered heap of stones and frag-
ments of two columns.

“We stayed two days longer in the spot,
searching about, but we found nothing more.

“On the third day we left depot five.
Hampden looked over towards his mountain
with longing and regret; if he could have
followed his own desires, he would have
remained there exploring all the rest of the
spring and all summer!

“Hampden—poor fellow! My poor com-
rades! If I could have peered into the
future! Had such power been vouchsafed
me—well, all the wealth of Ormus and of
Ind could never have moved me forward one
single mile!”

CHAPTER VII
As THroucH A CURTAIN

“You'll remember that this depot was in
latitude 85°; it was in latitude 85° 7', to
be precise.

“On December the 5th we reached lati-
tude 86° 10. And here I figuratively
scratched my head. We seemed to be in
for a tough job. Great mountains barred
our way to the south. Indeed, mountains
rose up on every hand. some of the peaks
majestic and beautiful beyond all words.

“There to the south, less than three hun-
dred miles away, lay our goal. But those
awful mountains rose up between. The
chance of getting through in that direction
seemed to me, and to the others, a desperate
one. Things looked better off to the east,
though anything but rosy. To try to get
through in that direction meant that we
should have to travel many miles without
gaining a single mile of southing. And, be-
sides, there was no telling what we might
find after making our way to the other
side.

“We had a council on the matter, and it
was decided to steer off in that direction.

“The surface soon became extremely diffi-
cult. That day we made only six miles.

“The next day things were no better, but
we managed to make ten miles. We were
now at the very base of the range; on the
morrow would begin the passage.

“On the afternoon of this same day, the
8th of December, we saw three enormous
skua gulls. They circled and wheeled about
us for a time, and one even alighted a short
distance off ; and then they flew away toward
the mountain peaks, went off in that same
direction in which they had come to us.

“I must say the sight of those birds
amazed every man of the party. What were
they doing down here? Why had they flown
back across the range? What could there
be over there beyond those mountains to
attract gulls?
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“I thought of Amundsen’s surprise at see-
ing two of these birds (on the opposite side
of the Pole) in latitude 84°, and of the one
seen by Scott in latitude 87°, and I confess
that my surprise became greater than ever.

“But the gulls were not the only thing
we found ourselves unable to account for:
the dogs could be seen gazing away to the
eastward, up at those mountains, as if some
sudden and strange message, one not fully
understood, as it were, had been borne to
their acute senses. They would erect their
ears, their eyes would shine brightly and
eagerly. They thrust up their muzzles to
sniff the air.

*‘What the devil, said Thompson, gazing
up at the mountains and actually beginning
to sniff the air himself.

“This was after we had made camp. The
nearest dog arose at the sound of Thomp-
son’s voice, whined in a strange maunner,
then came over to Thompson, squatted at
his feet and once more turned his eyes to
the eastward and once more began his mys-
terious sniffing.

“‘Something there,” said Thompson, wav-
ing a hand up toward the heights. ‘Some-
thing queer or the dogs wouldn’t be acting
like this.

THE NEXT DAY

“We were off early the next morning, and
in a few minutes had begun our ascent. It
was very difficult work. But we toiled
steadily. We arrived on a wide ledge which
ran off to the left, towards what appeared
to be the entrance to a gap through the
That it was a gap seemed plain
enough from below; as to how far it ex-
tended back into the mountains we had had
no means of knowing—unless we had gone
forward to reconnoiter. I had felt so con-
fident, however, of getting through this way,
that this had not been done. I know it
should have been done, but it wasn’t.

“There is nothing so trying as suspense.
And I confess I began to worry. Perhaps,
after all, we should not have trusted to
chance.

“Two hours of hard work brought us to
the mouth. And, now that we were there,
we started and didn’t know what to make
of it.

“‘By the great Hercules,” said Thompson,
‘it doesn’t go clear through! Look how
the walls come together and how the peaks
on either side end by hugging each other’

“Thompson, indeed, had given no bad de-
scription of the prospect.

“At this instant, however, one of the dogs
broke into sharp whining. His look I found
fixed, it seemed, high up on the rocky mass
on our right.

“Before I could turn my look up there,
Hampden cried out:

“‘Oh, Lord, look at that!’

“I am afraid that, as I looked up, I ex-
claimed and took a step or two backward
and crouched as though to shield myself.
There was something driving down out of
the heavens and directly toward us. At that
moment, my startled senses could not give
the object its true size or shape; it seemed
of monstrous size, and certainly it was driv-
ing down upon us with the speed of an ar-
row. It dropped.

“Had one of those winged devils in Doré’s
pictures for Dante’s Inferno launched him-
self down at us in this fashion from off that
icy cliff, the sight of him could scarcely have
been more startling and astonishing.

THE BIRD

“The apparition was so sudden and un-
expected—no wonder our senses played us

| tricks; no wonder they magnified, distorted ;

no wonder they made the thing monstrous.
Suddenly a great pinion shot out from
either side of the driving object, and the
next moment, with a dull rustling that was

At Once

for full particulars abouta
wonderful invention for
light cars and trucks.
Makes your car or truck

combining POWER
and SPEED, some-
$ thing heretofore
impossible. Tha

m mere shift of a
A handy lever

increases

The
RUCK-
STELL
AXLE
enables
you to
climb prac-
tically all
hillson"high®;
go through
heavy, muddy
roads; speed
along level high-
ways. Provides
TWO NOISELESS

power 55%;

“ 20% more

f speed if
HIGHSPEEDS. 10,000
Dealers in light cars

needed.

Startling

perform-
ance.vy

and trucks now know

about it. See yours, or

write at once for Free

Circular, Prices, etc. Ad-

dress Dept. 62-A

RUCKSTELL SALES & MFG. C0.
Now York City Kansas Clty, Mo.
San Francisco, Cal,

f""“"‘"""‘""‘""\

This coupon good for Free Demon- §
stration of the Ruckstell Axle at near- J
est Dealer, or for Free Circular giving ]
full particulars.

Name ...

used inplaying = /1
the fascinating 1 ¢
{!aawc;i)nan Gui- <_;_.7‘
r. Qur native o)
Hawaiian instruc- q
tors teach you to master them
uickly, ~Pictures show how.
LEiverything explained clearly,
PLAY IN HALF HOUR
After you get the 4 easy mo-
tions, you can play harmonious
chords with very little practice.
40,000 students have learned to
play in this easy, pleasant way.

EASY LESSONS

pay &s you play,

FREE GUITAR
As a_apecial offer to new students
we give this full size, high grade in-
strument free of charge. It is sent
at once without red lape or delay.

IWRITE AT ONCE
Send your name at once and let us
tell you ail nbout the 52 easy lessons
@l :nd the free guitar. You have every-
thing to gain. Uon't put it off. A
post card will do. Ask for ncw spe-

cial otfer and easy terms.
First Hawaiian Conservatory-
of Music, inc. t
233 Broadway (Woolworth Bidg.,
Dept.40 ,New York, N. Y.

Special courses on Vio-
Tenor-Banjo, Ban-

lin .
jo- Ukulels and]l/kulele

% T’ractical information all sex matters.
x Send 10c today, stamps or c
trated catalog. Nothing else 10
B O OK S like it in this country.

coin, for remarkable illus-
Dept. D, Counsel Service, 257 W. 71st St.. New York., N. Y.



Science and Invention for November, 1924

like a roar, a great bird went rushing past,
barely twenty feet above our heads.

“It fetched up on the instant, came cir-
cling back and began to wheel round and
round above us.

“‘Look out! cried Bogardus.
to drop again!

“So, indeed, it seemed. And I could have
sworn that the thing had his eyes fixed on
me.

“Thompson had rushed to his sled to get a
rifle, Hampden to his sled to get the other.
Save for our knives and axes, these two
rifles were the only weapons that we had.
In all likelihood, if we had taken along more
weapons, my story would have been very
different.

“But thus it was that those poor loyal
comrades of mine were doomed men—
doomed to the horror in the palm-trees.

“Only two rifles! And we were soon to
find ourselves in a place where a dozen
would have been none too many!

“I thought the bird was going to drop
upon me. This might have been only fancy
on my part, but certainly his looks were
anything but benevolent. But he changed
his mind and began to rise.

“Thompson fired and missed. Miss again.
Thompson flung forth a savage oath and
clicked another cartridge into the chamber.
The bullet went straight to the mark this
time, and down the great bird tumbled into
the snow.

“I was the first to reach it, and it struck
savagely at me with a vicious beak. The
next moment, however, it sank inert, and in
a few seconds the strange creature was dead.

“Its wing spread was found to be eight
feet; it was of a brown color; and, under
each wing—mark this well—there was a
white line!”

The explorer look at us with an expres-
sion I did not understand.

“Perhaps you wonder why I lay so much
stress on that white line under the wings.”

“That,” Frontenac told him, “is just what
I was wondering.”

Captain Livingstone drew forth a pocket-
book, opened it and took out a sheet of note
paper.

“This,” said he, reaching the paper to
Frontenac, “is from Shackleton’s The Heart
of the Antarctic. Read it, I think it will
show why.”

Frontenac already was reading. On look-
ing up, as he finished, he said:

“Strange! Very strange!”

And that was all that he said. But it was
quite enough to show that Darwin Fron-
tenac had been greatly impressed.

A QUOTATION

‘He’s going

Without a word he handed the paper over
to me. This is what I read, Shackleton’s
entry being for December the 5th:

“I was still badly snow-blind, so stayed in
camp whilst Marshall and Adams went on
to spy out a good route to follow after lunch
was over. . The most remarkable thing
they reported was that as they were walk-
ing along a bird, brown in color with a
white line under each wing, flew just over
their heads and disappeared to the south.
It is, indeed, strange to hear of such an inci-
dent in latitude 83° 40’ South. They were
sure it was not a skua gull, which is the
only bird I could think of that would venture
down here. L

I confess I was puzzled not a little.

“It is true, as afterwards learned,
Shackleton (unless I misread him) thought
the bird was really a skua gull. I think it
extremely unlikely, however, that the men
who saw the creature could have been de-
ceived, especially when it passed ‘just over
their heads.” Supposing the bird Marshall
and Adams believed was a strange one really
was a skua, is the mystery amy the less a
mystery? The fact remains that the bird
was traveling toward the Pole!

ALK

built.

Prices on

Radio Tubes.

Radio tubes==standard equipment
—can be had from us at the new low
price of $3.65. This is just an ex-
ample of the values that our RADIO
catalog offers. Get your copy. MaiI‘
the coupon TODAY. |

Sears Roebuck and €

The Worlds Laigest Store owns:and operates Broadcasting Station W.L.S. Wavelength 345 Meters.Tune in.

and mail the coupon below.
like you to see the many radio bargains that
the World’s Largest Store has to offer.
don’t think there is a store in America that has a
more complete line.
We would like to have you see the famous SILVER-
TONE Neutrodyne, the most perfect radio set yet
Get ali the comfort and enjoyment that a
good radio set can deliver. Make sure of your
satisfaction. You can do it if you deal with
RADIO HEADQUARTERS.

No matter what you need for your

radio—whether it’s a complete set or
the smallest part—it can be had from
RADIO HEADQUARTERS at prices
that save you money.

Our new RADIO Catalog is ready.
Your copy is waiting for you; so fill in
We would

We

Mail the coupon TODAY to the

store nearest you.

Sears, Rochuck and Co. 82587
Chicago Philadelphia Dallas Seattle
| Send Latest Radio Catalog.
Name ......... I S =7 S— g e
Postoffice .v.civeieriienieiianriiianiaraaeas oo
Rural Route........... ... Box No........ovwe
Statel Wi/ feliidl ehbs-sde biad o B8 0340 oamedh me .
Street and No...... e PR

(=
31800
That’s what one of oar customers says. Elite Diamonds are
g0 gorgeous and dazzling even experts could not tell them
from Genuine Diamonds without their experience. Elite
Gems3 are nearest approach toGenuine Diamond. Retain their

brilliancy and outsparkle others becansethey havesame facet
cutting as genanine diamonds  See for yourself their beauty.

SENT ON APPROVAL ~Make Test

H So sure are we of your delight, we’ll send

Then D¢C|de! Elite Ring on approval. Compare it with a

genuine diamond, If you or your friends can tell the differ-
ence, send it back, you’ll not lose a cent. Rings No, 2 and

—14K. Golds. all others sterlin, 925 designs.
i, Wi,

S

FREE CHOICE WITH RING ORDER

3 Bs BeautHul Sterling Silver Bar Pin set
with 7 Elite Gems or Large Emerald Scart Pin set
with 11 Elite Gems. %ut tm‘:‘l‘ ad 6

u 241 Y ke 1=

Sead No Money 32 52 B riader oF ying
wanted. Deposit price shown with pos
money back 1f not satisfied.

ELITE JEWELRY HOUSE

Dept. 1227, 25 E. JACKSON BLVD., CHICAGO

2L

Hotels Start You With
Salaries up t043500 a Year
— with your living

everywhere need
trained men and women—salaries to start up to 33.500 a

Hotels, restaurants, eclubs, apartments,

year with your living. Over 70,000 high-class positions
paying up to $10.000 a year are open every year in the
hotels of the United States. Today this is the FIRST IN-
DUSTRY IN AMERICA with over $992,304,968 in new
hotels being buillt in 1924—exceeding by $200,000,000 the
next largest industry. These new hotels, restaurants, etc..
will need over 60,000 trained men and women. .

You can have one of these high-class big-pay positions, with
luxuricus meals and apartment and_ fascinating work. No
previous experlence necessary. The Lewis Schools guarantee
to give you the valuable knowledge that it has taken some
of the most successful hotel men years to oblain—men who
are now making $5,000 to $50,000 a year. e train you by
mall in your spare time at home with the Lewis Simplified
Study Plan, and we put you in touch with big opportunities.
Our students employed, our methods endorsed by leading
hotel men everywhere. Send today for Free Book. “"YOUR
BIG OPPORTUNITY,” showing how we can train you for
one of these splendid pesitions in 20 weeks or less, and
explaining our Money-Back Guarantee.

LEWIS HOTEL TRAINING SCHOOL
Room B-3488 Washington, D. C.
wmmmmmms FREE BOOK COUPON ™ommmmmg
} LEWIS HOTEL TRAINING SCHOOLS, ]
¥ Foom B-3488, Washington, D. C. ]

Send me without obligation the T'ree Book. “YOUR g
A BIG OPPORTUNITY.” f
i1 Name .
§ Address
« City




How This Man

Won Success
As an Electrical Expert

General Manager of his ecompany at 28 years of agel
His own boss—owns his home—married and happy and
prosperous—that’s the remarkable success achieved by Wal-
lace H. Rohrschneider, now General Manager, Secretary and
Treasurer of the Hustisford Light, Power and Manufactur-
ing Company of Hustisford, Wiseonsin.

Mr. Rohrschneider got his start toward his quick and
brilliant success at School of Engineering of Mllwaulkee.
There he received the practical, Intensive and specialized
training that enabled him to make good In a big way.

Why Don’t You Get Into
This Big Pay Field?

The same kind of training that put Mr. Rohrsehneider
into the ranks of the highly-paid Electrical Speclalists will
qualify you for brilliant suecess in this faseinating fleld of
unlimited opportunities. Come to America’s Greatest In-
stitution of Electrical Education. TLearn by actual practice
in our big laboratories with their magnificent equipnient,
including motors, dynamos, switchboards, ignition and
lghting systems, etc. Recognized experts glve you personal
instruction every step of the way.

Earn Your Way Through
This Great College

You can earn money to help defray your expenses while

re learning. Our wonderful co-operative pian brings an
%clléc;,‘riecul Career within the reach of every ambitious man.
Our Free Employment Department secures positions for those
students who wish to earn part of tirefr expenses. In addi-
tion, the Department will help you get a geod pesition in
the Electrical industry when your training is completed.
BiG BOOK FREE—XIail the coupon today for our big
new illustrated catalog. Check the course that Interests you
most and we will send you special information. Read about
the Sechool that tralns men for practical and quick success.
See how easy it is for you to get the training that will
enable you 1o step to a splendid position and a handsome
income. Mail the coupon right NOW. No cost or obligation.

g NG
GCHODL of ENGINEERI
De-pt. $. 1.-1124, 415 Marshall Street, Milwaukee, Wis.

MAIL COUPON NOW

- U e O BN N S SB BN EC o DN BN SN O 7 6B AN O O BN AN R R

HOOL OF ENGINEERING OF MILWAUKEE "
scDegto. S. 1.-1124, 415 Marshall Street, Milwaukee. Wis.

Please send me without any cost or obligation, full particu-
lars of the electrical course I have checked and your big
Free Book telling about your institution and how it will fit
me for a big positlon in the electrical field. Also tell me
about your Earn-While-You-Learn plan.

{Check courses interested in, and

be sure to give your education.)

—School of Practical Electricity—6 months or 1 year course.
Complete general course, covering eutire electrical fleld.
—Institute of Electrotechnics—I2 to 230 months’ course.
Practical electrical training combined with thorough Acad-
emic education. ! .

—Callege of Electrical Engineering—3 vears’ course Reg-
ular collegiate work granting B. 8. Degree. 14 High School
units or diploma from our Institute of Electrotechnies ve-

—Commercial Electrical Engineering—1 year course. Thou-
sands of Trained Men wanted in this new profession. 14
High School units or diploma from our Institute of Electro-
technies required for entrance.

——School of Autometive Etectricity—1 year course in Auto-
motive Electrical Engineering 3 to 6 months. Covers all
systems of starting, lighting, ignitlon, and storage batterfies
for automobiles, traetors, air-craft, etc. Intensive practical
course,

—Armature Winding and Motor Generator Repair Course—
3 to 6 months’ course. Brief, but intensely practical, lead-
ing to well-paying positions.

-—Electrical Home-Service Training with laboratory faeili-
ties, for those who cannot come to Milwaukee.

quired for entrance.

Name ....... 0000 S 000 00 a0
Street ensscersesannns Geseceecsccetstocs0ivsstenans
(8857 Ho 8880 a8 o000 500000 CUE o ko000 yeoroty
o-V.{ PHRERRERS S 015 (] o B TR SRS = + s

Science and Invention for November, 1924

.ackleton thought the incident a strange
_uae; but, as to the strangest thing of all
about it, he makes no comment whatever.
Not a single word elicited by the mysterious
fact that the bird was flying south!

“Then there is the skua Scott saw in
latitude 87°. Scott doesn’t even tell us what
direction the bird took. In fact, he thought
it was merely following his party.

“Amundsen was the only one who was
truly impressed by this mysterious flight.
Here is what he says.”

The captain handed another paper to
Frontenac, who, in turn, passed it on to
me. The note was copied from Amundsen’s
The South Pole.

“As we were leaving this old friend [the
beacon in latitude 84° 26'] and setting our
course as it advised, to our unspeakable
astonishment two great birds—skua gulls-
suddenly came flying straight towards us.
They circled round us once or twice and
then settled on the beacon. Can anyone
who reads these lines form an idea of the
effect this had upon us? It is hardly likely.
They brought us a message from the living
world into this realm of death—a message
of all that was dear to us. I think the
same thoughts filled us all. They did not
allow themselves a long rest. these first mes-
sengers from another world; they sat still
a while, no doubt wondering who we were,
then rose aloft and flew on to the south.
Mysterious creatures! they were now exactly
half-way between Framheim and the Pole,
and yet they were going farther inland.
Were they going over to the other side?”

“Well,” the captain said when I had re-
turned the paper to him, “that was where
we were—on the other side. And I believe
it was toward this very region that those
skua gulls of Amundsen’s and that strange
bird seen by Shackleton’s men were flying.
Where could those creatures have been
going if it wasn’t toward the place there
beyond the mountains?

THE PASS
“We had, all things considered, done a
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good day’s work; but we pushed on for |

two miles more before we camped. It was
bitterly cold, the temperature having fallen
to 22° below zero. Also there was the heavy
dampness in the air which made the frost
even more bitter.

“The walls had closed in on us, .their
bases at this place being separated only five
hundred feet. What was there before us?
Certainly the eyes could give but little cer-
tain information in answer to that. Well,
we should learn on the morrow. And cer-
tainly, too, the surface here was extremely
difficult to pass. That night we were awak-
ened more than once by the booming of the
glacier. The sound was a deep, unearthly
thing, and, until one became accustomed to
it, it gave one a shiver. Something of the
kind, however, we had heard on some of
the other glaciers.

“Once, too, that night the dogs set up a
sudden, fierce whining and howling that
brought all of us out of our sleeping-bags
into the bitter outside air. The dogs kept
looking up the chasm, but we could dis-
cover nothing. Thompson declared he saw
something black and without any particular
shape, move up in the cut but the others
thought he must have been deceived.

“T use the word night, but. of course, that
word is not, strictly speaking. applicable.
For here, though hidden by the moutains,
the sun never set. The place in which we
were camped was in deep shadow, gloom
even, but the sunlight shone cold and bright
on the mighty mountain masses above us.

“We were up early. Tt was still bitterly
cold. T thought of going forward first to
see for certain what was ahead, instead of
thus blindly moving on with the dogs and
sleds; but at last decided to push on with-
out further investigation. For some time,
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almost three hours, the going was terrible.
We were rising steadily, and the walls were
now only two hundred feet or so apart.
The rock masses, towering before us higher
and higher, were almost free of snow.
They were masses black and terrible.

“We were, indeed, making our way into
one of the most remarkable passes in all
the world. It was, as Thompson remarked,
as if some cosmic giant had driven a wedge
into the rocks and split them asunder.

“Tt was a little after three o’clock when
we passed the highest point, eight thousand
four hundred feet. The end of the day’s
march, however, found those great walls
still towering above us. We had descended
near a thousand feet, though, and had great
hopes for the morrow.

THE JOURNEY CONTINUES

“If we had only known what was be-
fore us!

“The actions of the dogs were now a
greater puzzle than ever. They sniffed the
air constantly and gazed down the chasm.
We had much discussion and speculation.

“We were to learn, and soon at that.

“I roused the party a little after five and
by seven o'clock we were pushing on once
more. This, the great day, was the eleventh
of December. Despite the hard work of the
last few days, both men and dogs were in
fine fettle, and, when the surfaces would
permit, we went along at a swinging gait.

“This, unfortunately, was not often or for
any great stretch; as a whole, the surface
of the glacier continued miserable for travel.
It grew worse as the descent grew steeper.
Consequently the crevasses and pressure-
waves and ridges gave us more trouble.
The only consolation was that we were
going down hill.

“Another difference we noticed, though at
the time I thought nothing of it, for atmo-
spheric changes are anything but unusual in
that strange land.

“For some days the air had been clear,
so clear that it seemed to sparkle like wine.
But a curious haze was over everything
now. It seemed to lift or move aside at
times, then suddenly it would close in again.
These movements produced changes in the
appearance of objects that were simply as-
tonishing. One minute a mountain pass
would have a certain form, and then, per-
haps five minutes later, one could scarcely
believe that he was looking at the same
object.

“This haze became thicker as we advanced.
Indeed, ere long the eye could no longer,
save for fleeting moments, make out those
heights on either hand, though the chasm
walls had now sunk to a comparatively low
altitude.

“Height of noon camp five thousand feet.
Haze thicker and more tricky than ever.
Thermometer had risen to minus 2° Fahren-
heit. We pushed on eagerly, wishing the
haze would lift. But the haze did not lift.
Instead, we suddenly plunged, as it were,
into a dense fog. We could not see a
hundred feet ahead. Had Scylla and Cha-
rybdis or ten thousand Cyclops been lying
in wait we would have been none the
wiser. Yet move on we must, and move
on we did, literally feeling every foot of
the way.

“Those were terrible hours that followed.
There is no need, however, to dwell on them.
T shall leave that to the imagination. It
was trving, dangerous business, this groping
forward—blindfolded, as it were—into the
unknown. But I was determined to keep at
the journey until something brought us to
an uiter standstill, for, if we stopped and
waited for the fog to lift, we might have
had to stay there for days.

“At length we suddenly became aware
that sounds no longer came back in echoes.
What had become of the chasm walls? Had
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Telephony and Telegraphy, 4 volumes, 1728 pages,

2000 pictures. Was $30.00 . ............ Now 14.80
Sanitation, Heating and Ventilating, 4 volumes, 1454

pages, 1400 pictures. Was $30.00........ Now 14.80
Drawing, 4 volumes, 1578 pages, 1000 pictures,

blue prints, ete. Was $30.00............ Now 14.80

Send No Money

Shipped for 7 Days’ Trial

Yes, we’ll gladly ship any set right to your home or office
upon your simple request. Pay only shipping charges when
the books arrive. Don’t send a penny until after you have
used them seven days, then remit only $2.80 or return them
at our expense. Pay balance at the rate of $3.00 a month
—75c a week.

Act now—while these splendid books are being offered
at 20% to 50% less than regular prices. This offer is
open to every person within the boundaries of the U. 8.
and Canada. Qrasp your opportunity—fill in and mail the
coupon now.

American Technical Society Dept. X-825, Chicago
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American Technical Society, Dept. X-825, Chicago, U.S.A.

Pleaso send me set of . ....oooiinetieienniiiioian.s

for 7 days’ examination, shipping charges collect. I
will examine the books thoroughly and, if satisfied. will
send $2.80 within 7 days and $3.00 each month, until I
have paid the special price of ........................
It I decide not to keep the books, I will notify you at
once and hold them subject to your order. Title not to
pass to me until the set 1s fully paid for.

! Employed by ....
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MEN
WANTED

WE TRAIN YOU |
AND START YOU j
EARNING

We want men to learn the Auto and Garage
Business. Right now there are more calls for
Greer Trained automobile men than we can
supply. In 8 weeks we will make YOU an
Auto or Garage expert and get you a job. You
can be either an expert Auto, Truck or Tractor
Repairman—Shop or Garage Manager—Sales-
man—Machine Shop Man—Battery Man—Tire
Vulcanizer and Repair Man—Welder—Chaui-
feur—Electrician—anything you want to be in
the Automobile, Garage or Accessory business.
We train you and start you earning. Mail the
coupon today for Free Book and Special Offer.

WE HELP YOU

GO INTO BUSINESS FOR YOURSELF

18 months ago one of our graduates started
in business for himself with a capital of $400.
Today his business is worth $30.000. Another
graduate now averages $400 to $500 per month
profit after 8 months in business. Another has
retired—independent at 40—his 8th year out
of our shops. Out of more than 40,000 men we
have trained, over 30,000 are now in business for
themselves. You, too, can do what these men
have done. Let us train you and help you get
started in business for yourself. You can at
least double your present earnings.

EARN WHILE YOU LEARN

We offer you a chance to earn while you learn. Our
FREE EMPLOYMENT DEPARTMENT has secured
thousands of part time jobs for men who have learned
the Auto Business in the big Greer Shops. This Is a
wonderful opportunity for you. Sec 1t and seize it.
Mail the coupon to me today for complete offer.

RAILROAD FARE PAID
TO CHICAGO

Here’s your chance to come to Chicago—the great Auto
Sales, Garage and Shop center. Over 40 Sales Agencies
near the big Greer shops. Hundreds more throughout
the city. Over 5000 garages and repalr
shops. 1 allow railroad fare to Chieago
and find you a home. The coupon brings
complete offer.

FREE

This big AUTO BOOK
FREE to those who
mail the coupon below.
Many pages and pictures
on Automobiles and Shop
Training. Get it today—
and study my Big Special
Offer.

§ MAIL THIS TODAY ------:
% ERWIN GREER, President, o '
#  Greer College of Automotive Engineering, %
¥ 2024 S. Wabash Ave., Dept. 2503, Chicago, Il
: Please send me FREE Book “How to Succeed 2
g in the Auto & Tractor Business” and Special i
[ ]
]
E
]
| ]
1

Ej'»

AT T

Training Offer. This request does not obligate 1
me in any way.

Address
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| we at last issued from that great caflon.

Where were we?

EXPLORATIONS

“Thompson went off to the right, Hamp-
den to the left. The aneroid gave us an alti-
tude of four thousand two hundred feet.
Since the noon halt, we had descended
nearly a thousand feet. The temperature
had risen to 6° Fahrenheit. At last, in
about twenty minutes, Thompson returned.
Nothing, he reported, but snow and ice and
fog in that direction. A few minutes, and
Hampden came back with the report that
he had bumped into a granite wall.

“So on we went once more. I was fore-
runner—foregroper, rather, for that was
what I was doing. Suddenly the fog thinned.
I thought I even caught a glimpse of blue
sky. Then the vapor closed in once wmore,
denser it seemed than ever. Five minutes,
and again the fog thinned out. This time
there was no mistake: I did catch a glimpse
of blue sky. But almost instantaneously the
blue was blotted out, and once more I was
groping my way on through gray darkness.

“How long it was I do not know. Per-
haps it was no more than five minutes;
perhaps twenty. Suddenly, however, the fog
thinned, and the next moment I stepped out
of it, as through a curtain, and stood in
bright sunshine, Before my eyes a view
the like of which no discoverer ever set
eyes upon, greeted me.

“I am not, I believe, in any sense of the
word, nervous or excitable. But it was all
I could do to keep from crying out at
what I saw. The next moment, however,
a thought came that sobered me, at the
same time filling my mind with a doubt
that was simply terrible. Was it all only a
mirage or a dream?

“So I said nothing, just stood there and
gazed and waited for the others to come.

“Hampden was the first. As he stepped
out into the sunlight and saw it, he started,
fetched up and stared like a man trans-
ported to a sight of fairyland. Then he
gave a loud shout or cry—I don’t know
which it was, perbaps it was both—that
brought the others to our sides as fast as
they could come.

(To be continued next month)
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: Everyday Chemistry
‘ é Answers
i By RAYMOND B. WAILES

E (Continued from page 675)
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1. ALMOST! Glucose is now being made
by heating starch with a trifling amount of
acid. Ironing gives the heat and if the
starch is sour approaches this sugar trans-
formation and it is possible that sugar may
be formed in ironing.

2. One of the most popular and widely ad-
vertised gasoline treaters consists of a mix-
ture of nitrobenzene (oil of mirbane) and
coal tar naphtha, Kerosene or creosote oil
is sometimes used instead of the naphtha.
The carbon deposits in the cylinders are
supposed to be removed by the nitrobenzene.
Aniline is also used.

3. Usually, coal which produces red or
brown ashes will clinker more readily than
will the coal which produces white ashes.
The brown or red color is due to iron and
the white color is due to alumina (aluminum
oxide) which melts at a much higher tem-
perature than the iron or red ashes.

4. No, water glass is not an adulterant.
It actually helps laundry soaps to perform
their detergent duties. Many soap makers
caution against laundry soaps which con-
tain water glass to boost their own product.

5. A near arsenic famine threatens to
| limit agricultural growth which is promoted

"U\Tm st |

[(FIVE TUBE OUTFIT) {bday

Built for loud speaker reception from stations thou-
sands of miles distant through focal interference;: com-
posed of the finest parts; beautifully wired; encased in Il
a beautiful hand rubbed solid mahogany cabinet; and -
fully guaranteed. At $75 list this Miraco, *‘Uitra 5'°
five-tube outfit otfers i the most

ing value the radio world has ever known.

Unsurpassed selectivity, sensitivity,
range, volume and tone combined »

Non-radiath I8 i ting. Equi

with filament switch, phone jack for tuning, bakelite
panel, bakelite sub-base under which all wiring is con-
cealed and other latest refinements. Two stages tune
radio frequency amplification, detector and two stages
audio frequency ampilification,

OtherMiracoLong
DistanceSets* 433

3-tube loud speaker outfit, $29.50, Write Ji.
for latest bulletins, testiinony of urers
proving coast to coast reception, and
special offer. Agents, Dealerst—get our
proposition.
MIDWEST RADIO CORPORATION
Pioneer Buslders of Sets

409 -A, East 8th Street, Cincinnati, Ohio
Course for men of ambi-
tion and limited time.

Electrical imwiimeat iy

Condensed course in Theoretical and Practical Elec-

trical E n g i n ee !"i n ineluding

{he cllose-
. y related
subjects of Mathematics and Mechanical Drawing
taught by experts. Students construct motors. install
wiring, test elpetrical machinery. Course complete

in One Year

\X Established in 1893. Prepare for your
profession in the most interesting city"
in the world. Free catalog,

BLISS ELECTRICAL SCHOOL
106 Takoma Ave.,, Washington, D. C.

LANK CARTRIDGE PISTOL
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Well mada and ef-
Rectives modelled oD
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CEN2a2

You've heard

bor praise this

wonderful weekly magazine

5 ciihs' 3 n}illx(&n pe?ple read. Unbias-

" gest of national and world affajrs.

~ Chock full of the kind of reading you want, Sc?—

ence, politics. travel, fun, question box, books, health, home, radio

;::;e;ota:ﬂx_ne;; and instruction for all. Send 15¢ (coin orstamps)
T this big paper on trial 13 k: i

PATHFINDER, = 566 Langdon &t:f,s &-f'orl!'ear(szml‘f%l

Direct from
our factory to wearer.
¢ Xasily sold, _Over one million sat-
1sfied wearers. No capital or experience
required. Largesteadyincome. Manyearn

£100. to $160. weekly. Territory now being
aliotted, Write For Free Samples.

MADISON MILLS MFRS,, 562 B’way, New York
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by Paris green, a compound including cop-
per, vinegar and arsenic and which is used
as an insecticide. Copper carbonate or cop-
per “rust” which is frequently seen on cop-
per lightning rods, gutter spouts, etc., bids
fair to replace Paris green.

6. Fanatics say deadly carbon monoxide
gas is present in tobacco smoke. Less than
.01 per cent. of carbon monoxide gas was
found in the air in a room in which there
was so much tobacco smoke that the smok-
ers had difficulty in seeing. A “smoke” is
a better fireman than man, for thousands of
dollars go up the chimney a year in carbon
monoxide waste, yet a ‘‘smoke” is practi-
cally a complete combustion process.

7. Bleaching powder is made from lime
and chlorine gas. If the lime contains much
iron or manganese compounds, there will
likely be a chemical reaction in the can
which releases oxygen gas and causes tops
to be blown from the bleaching powder
cans held in storage. In making the bleach-
ing powder, chemical analysis informs the
manufacturers which lime to use.

8. Artificial frost on glass or mirrors is
made by making a strong hot solution of
Epsom salts, or magnesium sulphate as it
is called, and sopping this upon the glass.
Crystallization will soon set in and produce
a beautiful frost like appearance.

9. Chemists have a funny way of remem-
bering long chemical names. They make
a mental picture of it and say it. For in-
stance three six-sided rings shown here is
the picture of anthracene, which is a very
simple compound to remember in itself. Two
rings of six sides each is napthalene—known
to you as moth balls.

10. No, ocean cables are not pure lead.
It has been found that 99 per cent. lead
and 1 per cent. antimony—latter combined
with sulphides is the stuff that makes red rub-
ber, produces an alloy which has better
properties than pure lead. It is the little
things such as 1 per cent. that make a differ-
ence in this world.

11. A recently invented “gasified” ice
cream (Heathized) has carbon dioxide gas
contained in it. This is the same gas in
our soda water, our exhaled breath, and
from our furnaces. It develops the flavor,
makes the cream more stable as to melting,
and actually exerts a sterilization of the
other ingredients.

12. Silicon which we use in radio de-
tectors is not a mineral, for it is not found
in nature as it is. It is produced from pure
sand, which is silicon dioxide or silica, from
which the “dioxide” or oxygen has been
abstracted in the electric furnace, leaving the
element silicon behind,

A record for long distance communica-
tion by radio between a ship at sea and a
shore stztion was made recently by the Fed-

with this
BIG 3 FT.

TELESCOPE

Yes —absolutely freel This substantial
leatherette covered Carrying Case com-
plete with strap, free with **Wonder™ Tele- 4
scope. Case measures 12 inches long, 214 4
inches in diameter.

Everybody wantsatelescope. Here's
one that will show you people and
objects a long way off just like they /7
were close. See things milesawayon %%
land and sea. See moon and stars as never
before.

Over 3 ft. long in 5 Sections
This big telescope opens out over
P} 3 it. long and measures 12 inches
d when closed. Just think of a

ALL
Delighted!

I am delighted
with the ‘‘“Won-
telescope.

have
been watching sub-
marines 3 miles off
the coast.”” — Philip
Brush, Beverly, Mass.
“The telescope I received
ast month is very fine.
I live on a bluff and can

big telescope over a yard mﬂcl‘es acaoss ethe IMistiis‘?ippi" 3
- 118 se people shing. --
long! It is brass bound and Vi “Thom’ S e

has powerful chromatic
lenses. Have barrels of
fun entertaining your
friends day_ and night.
Send now-—be first in
your neighborhood to
have the bigé
“Wonder” achro-
matic Telescope

and FREE carry- £
ing case.

*I am nearly 80 years old and if
1 could not get another would not
take $10.00 for it.”"—A. R. Walker,
Dayton, Ohio. *‘I have had my "“Won-
der” Telescope 6 months. I can tell
time on_ the church clock 5 miles away.”
—Edw. Foster, Baltimore, Md. ‘‘Could
&F tell color of aeroplane 4 miles away.”"—Mrs.
L. M. Yarbrough, Stringer, Mass. “‘I am_very
much pleased with telescope. I saw_a Light
House 18 miles away.”"—Clyde Scribner, Taunton,
Mass. ‘“‘Far above my expectations. Can see men
working 7 miles away.”—S. M. Gearhart, Bolan,
Iowa. ‘I could see a wind-mill on a farm across a lake
more than 4 miles away. I am much pleased.”"—Ray-
mond Cosanova, Hudson, Wis. The ‘‘Wonder” Tele-
scope makes a "‘hit’”” everywhere. Send for yours today on

our big FREE offer.
large European

manufacturer we are
M offering you this big bargain.

Because of a fortu-
nate purchase from a
The “Wonder” Telescope,
gives new pleasures to home,
farm, camp, travel, sport.

Needed by Farmers to
countstock, inspectfences
and see persons in dis- 4%
tant fields. Used by
Auto Tourists, Boy
Scouts, Sailors, etc.
Biggest telescope
value ever of-
fered. Get the
genuine “Won-
der” Tele-
scope from
Ferry & Co.
Read our
special
offer.

Send only your name and address
and we will send the “Wonder™
3it. achromatic Telescope and

FREE Carrying Case by Parcel Post. On arrival pay Postman only

$1.85 plus a few pennies postage. Satisfaction guaranteed or money

refunded. Order today while the supply lasts.

Mail this coupon now for 3 ft. Telescope
and FREE Carrying Case

FERRY & CO., 3224 N. Halsted St., Dept. 1258, Chicago, Ill.

Send me 3 ft. “Won- I
der'’ Telescope and
Free Carrying Case. . I
On arrival I will de-
posit $1.85, plus post- l
age, with postman.
If I am not satisfied
you will refund my
money.
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PRACTICAL ELECTRICAL
EDUCATION Iearn by the

thorough approved
seientiic methods which our nineteen
years of specializing enable us to give
you. A.C. and D.C. Armature Wind-
ing, Wiring and Testing. Practical
Electricity, Drafting, Electrotechnics,
Commercial  Electrical  Engineering,
Electrical Engineering with B. S. De-
gree. ‘‘Earn While You Learn.’”” Radio
Broadcasting W. 8. 0. E. Every Day.

ON ONE TUBE

Term opening Nov. 10th and Jan, 5th.
Iilustrated Catalog. It's Free.
and Course interested in.

GeHanL of

Write for 72-Pago
Mention Age, Education
Also see our ad on page 708,

RBIG FREE BOOEKLET tells the story. California users
of CROSS COUNTRY CIRCUIT hear Atlantic Coast,
Canada, Cuba, Mexico and Hawali. Atlantic Coast users
hear England to Californiz. Our new plan makes this
set enslest and cheapest to build.  One hour puts in
operation. One tuning control. No soldering. Any
novice can do <it. BIG BOOKLET FREE or complete

ENGINEERING

ilwaukee

’ H instructions for 25¢ stamps or_coin.
eral Telegraph Company’s beach station. VESCE RADIO CO.  Box SI-(17  Oakland. Calif. 415 Marshall St., Dept. S.I.-1124A,  Milwaukee, Wis,
The station exchanged messages with the |
Oceanic lines, Ventura, then 6,285 miles - -
southwest of San Francisco.
MODEL SLIDE VALVE MARINE
e T e ENGINE—
---------- T e VT é '4:” bnrﬁ' s|2b.75, or %" bore, $15.75
ou  wi probably wish to make your
1" 2 CAN BE CURED. If you suffer from pimples, acne, black- own model Do hull,
WANTED!!! RADIO ARTICLES § heads, brown spots or eruptions I want to send you my your power :-:1%_7 uwe g‘:: ‘Jﬂf,‘de,‘;b‘"gﬁ
=l N . B simple home treatment under plain wrapper. It gave me a working model engines and bollers of
E want descnptlons Of hew radio soft, velvety, smooth and radlant complexion, and cured many types. We can supply you with a
R ‘ B thousands of men and women, after everything else failed. power unit that will meet the require-
ideas which you have worked out = | Simply ::n]d namte for generous 10 day free trlal offer of ments of your particular model _ boat,
. f H my secret home treatment, 1
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work. Largs illnatrated catalozue, 20c.
BATHE MFG. CO.
Dgot. 2, 5214 Woodland Ave., Phlla., Pa.

important parts and make pencil or
: pen and ink sketches of the hook-ups
or mechanical details, et cetera. We
are particularly desirous of obtaining :
new hook-ups and descriptions of

single tube sets, reflex and other types :
which have proven satisfactory.—

Editor.

RADIO WONDER-—3000 miles regular range of the
famous one tube (Drycell) Hummer Set. Inexpensive,
simple, and easy to build. All users of this eireuit ‘

report excellent results. Complete Hummer diagram, list

of parts, full size panel layout, instructions ete. post-
paid_enly 50c. Order now from me, the originator of

ti“he Hummer Circuit, and be another satisfied Hummer
an.
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¢ 4] Send for booklet showing photos of Men
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The Latest in
Experimental]

500
Outfits in

Radio

QRLUBUNST AR I

BT

One

[ ] m I R

MEET THE HOOK-UP BOARD

Mpr. H. Gernsback’s newest idea for the radio experimenter. With this
Hook-up board you can hook up any and every reflex circuit in existence,

as well as many other circuits.

By means of the new CLIP LEADS and TIP LEADS, instantaneous
connections can be made or broken. You will want to know all about it,—
every little detail. The days of tedious connections by old fashioned wires
and binding posts are past,—thanks to the Hook-up board.

Featured in the November issue of THE EXPERIMENTER.

G AT " R iy i
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The “EXPERIMENTER” Comes Back

young. The ELecTricAL ExXPERIMENTER at that

time was the foremost exponent of wireless,
but wireless was in its infancy and did not have a large
following. Electrical subjects, plus wireless, were not
sufficient to build up a large circulation, hence the ELECTRI-
caL ExPERIMENTER in 1920 changed its name to PRACTICAL
ELECTRICS.

In the meanwhile, about 1919, radio had become a big
thing, and a separate magazine, now known as Rapio NEws,
was found necessary, as it was impossible to do all of the
radio subjects justice in a magazine covering every phase
of scientic progress.

When PracticaL ELECTRICS was started three years ago,
1 had hoped that there would be enough readers interested
in electrical subjects only, but this hope was not fulfilled.
PracricAL  ELECTRICS never published more than 60,000
copies.

During the past six years, I have been deluged with
letters from admirers of the old ELECTRICAL EXPERIMENTER.
Many of my former readers deplored the fact that the
ELECTRICAL EXPERIMENTER was no more. I have given the
matter very long and serious thought of late and decided
to bring back the old ELECTRIcAL EXPERIMENTER, not only
as it was at its best, but infinitely better. That is why,
beginning with the November issue, PracticaL ELECTRICS
becomes THE EXPERIMENTER.

Those of you readers who remember the ELECTRICAL
ExPERIMENTER, I know, will be delighted with the new

HEN the ELecTRICAL EXPERIMENTER started in
1913, wireless, as Radio was then called, was

magazine. There will be only three subjects, ELECTRI-
CITY—RADIO—CHEMISTRY. 90% of the magazine
will be devoted to experiments. The radio section, by
the way, will be a brand new kind of radio, entitled
“Experimental Radio.”

There will be nothing but experiments written by the
foremost writers. Here are a few of the radio experi-
mental articles that appear in the November issue:

Single Tube Reflex Experiments. ... .. Clyde J. Fitch
Converting the Single Circuit Tuner...... A. P. Peck
The Simpledyne Circuit. ... ... Aurelio L. Fernandez
Radio Frequency Circuits.............. W. L. Pearce
Single Control Receivers.............. Marius Logan
TUooprAeniall ool 8 g =l gy el l o ol Elvin Tilton

Reaching Out with a Crystal Detector,
John Underhill House

There will also be a monthly editorial written by myself
giving pointers on experimental work. Having been ex-
perimenting for some 20 years, it is my humble opinion
that I am qualified to speak with authority on the subject.

The new ExPERIMENTER will be a huge improvement
over the old PracTicaL ELEcTRICS: Better and more illus-
trations, more text, more pages. It has the sort of read-
ing matter that every wide-awake experimenter craves for.

It also has a new eight-page roto-gravure section. In
short, the magazine is new and better from start to finish.
Look over your first copy, and T am sure it will convince
you that the old EXPERIMENTER really has come back.

H. GERNSBACK, Editor.
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Sold On All Newsstands—25 cents the Copy

Subscriptions
Foreign 50 cents Extra

$2.50 the Year.

GERMOTT PUBLISHING CO., Inc.

53 Park Place, New York City
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RADIO’S GREATEST

R

MAGAZINE

In Every Department

1st—In Size

The reader of Rabio NEws gets more material, more
editorial matter and more advertising presentations
than any other radio magazine. It carries more columns
of reading matter than any competitive radio publi-
cation.

1st—In Circulation

The distribution of the November Issue of Rapio
News was 400,000 copies. A gigantic number of
books. This tremendous output of copies of Rabio
NEws is far more than double the output of any other
Radio Publication. Rapio Niws is far and away the
first in circulation.

Ist—In Advertising

Rapio NEws carries more than twice as much adver-
tising as any other Radio Magazine. The total num-
ber of lines of advertising carried in the November
issue is 63,095. There is not a consistent Radio
Advertiser of prominence that does not use Rapio
NEws. When you are looking for a place to buy Radio
equipment read the advertising pages of Rapio NEws.

.~ 1st—Editorially

There never was a question raised by anyone familiar
with radio publications to dispute the fact that Rapio
NEws carries more editorial matter than any other
Radio Magazine. There is no vital invention or devel-
opment in radio that is not sooner or later in the pages
of Rabio NEws, and Rabio News in the majority of
cases is first in presenting to the public the modern
developments in Radio.

Rapio NEws was first in placing before the radio public
the revolutionary development of the SOLODYNE.
the tube that needs no “B” batteries. Rapro NEws was
first in the introduction of the CRYSTODYNE. the
oscillating crystal detector. Every Rabio NEws reader
can be certain that there will be no vital development
in Radio that will not be in the pages of Rapro News.
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RADIO’S
GREATEST MAGAZINE

APPROVED
RADIO NEWS
LABORATORY

Rabio NEWs wcas first in the
introduction of the labora-
tory testing of adwvertised
products for radio magazines.
The product that bears the
above stamp of approval has
been thoroughly tested and
has avithstood the exacting
requirements of one of
Radio’s foremost engineers.

SOLD ON ALL
NEWSSTANDS
25¢ the Copy

Published by

EXPERIMENTER PUBLISHING
CO.,, INC.
53 Park Place New York
Publishers of RADIO NEWS, SCIENCE &
INVENTION, THE EXPERIMENTER, and
MOTOR CAMPER & TOURIST.
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month.

YOU will ind many remarkable opportunities and real bargains in these columns.
every month by reliable firms, dealers and amateurs from all over the
automobile accessories, the opportunity to make money, or anything else,

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency.
Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. i
tisements for the January issue must reach us not later than November 10th.

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

country,

It will pay you to read and investigate the offerings made
No matter what you may be seeking, whether supplies,
you will find listed here the best and most attractive specials of the

Name and address must be included at the above rate. Cash should
No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Adver-

Agents Wanted

Agents Wanted (Continued)

Business Opportunities

Agents—Best seller; Jem Rubber Repair for tires and
tubes ; supersedes vulcanization at a saving of over 800 per
eent; put it on cold. It vulcanizes itself in two minutes and
is guarenteed to last the life of the tire or tube; eells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, address Amazon Rubber
Co., Dept. 601, Philadelphia, Pa.

Bip money and fast sales. Every owner buys gold ini-
tials for his auto. You charge $1.50; make $1.35. Ten
orders daily easy. Write for particulars and free samples.
American Monogram Co. Dept. 71, East Orange, N. J.

Soaps, Extracts, Perfumes.

We start yeu without a dollar.
Carnation Co.,

Tollet Goods. Experience unnecessary.
Dept. 232, 8t. Louis.

Make $25 to $50 week representing Clows” Famous Phila-
delphis Hoslery, direct from mill—for men, women, children.
Every pair guaranteed. Prices that win. Free book '‘How
to Start’’ tells the story. George Clows Company, Desk 27,
Philadelphia, Pa.

Only one sale a day means $200 per month.

Flivo sales,

month. Marvelous new adding machine. Re-
tali'losooug'fr Work equals $350 machine. ~Adds, subtracts,
multiplies, divides automatically. Speedy, accurate, dur-

ble, handsome. Five-year guarantee. Qffices, stores, fac-
:orleeﬁ. Egrageu buy one to dozen. A fortune for live sgents.
Write quick for protected territory and free trial offer.
Lightning Calculater Co., Dept. W., Grand Rapids, Mich.

bly money fast applying gold initials to autos.
EVE:yrnowngr buys—$1.35 profit on $1.50 sale—particulara
and ezmples free. Wrile quick. Lithogram Co., Dept. 19,
Kast Orange, N. J

t Salesmen and Agents, either whole or side line,
w‘g;lw:\?r low priced radio books to the trade. Excellent
proposition for live wires. The E. 1. Compsany, Publishers,
333 Fulton Street. New York City.

{0 daily silvering mirrors, plating and refinishing
mefaalwnrse. chandeliers, bedsteads, headlights. Qutfits fur-
nished. N. Decle Laboratories, 1133 Broadway, New York.

Genulne Gold Letters for store win-

K.
$S0=8200 8, o Free samples. iberal offer to

. Easily applied.
ﬂmm agents. Metallic Letter Co., 441 B., North Clark,
Chicago.

ney and fast sales. Every owner buys gold ini-
“Salur;nm); auto. You charge $1.50, make $1.44. 10
orders daily easy. Bamples and information free. World
Monogram Co., Dept. 32, Newark, N. J.

Offer wonderful

Rummage sales make $50.00 dally. ol

lues. We start you. ‘'Wholesale Distributors.””
§§.u°3509 Division Street, Chicago.

Men’s Shirts. Easy_to sell. Big demand everywhere.

ki 15.00 daily.  Undersell stores. Complete lines.
%:i:clﬁsife patterns. _Free samples. Chicago Shirt Manu-
facturers, 229 W. Van Buren, Factory 212, Chicago.

Distriet Managers Wanted—Appoint Local Agents for us
in your locality. No canvassing or delivering. $100.00
weekly easily made. Commissions advanced. Bob Russell,
Z 2307 Archer, Chicago, Il

Agents—$15 a day—Easy, quick sales—Freo Auto—Bilg
weekly Bonus—3$1.50 premium Free to every customer. Simply
show our Beautiful, 7 piece, Solid Aluminum Handie Cut-
lery Bet. Appeala instantly. We deliver and collect. Pay
%r;lilly. New Era Mfg, Co., 805 Madison St., Dept. 884,

cago.

Agents—Answer this advertisement—our proposition 13 too
good to pass up. $15 a day; automobiie free; exclusive ter-
ritory, Write today for details of this sound, high-grade,
permanent proposition, American Products Co., 2008 Amer-
{can Bldg., Cinclnnati, O.

Men’s Shirts—$25 to $75 weekly—Factory to Wearer. Big
Sellers. Undersell stores. Kree samples. Pay advanced.
Illinois Shirt Mfgrs., 510 So. Wells, Factory, 206, Chicago.

Write and learn how to start profitable buslness without
capital or experience. Silvering mirrors, refinishing auto
headlights, tableware plating. Outfit furnished. Interna-
tional Laboratories, Dept. 25, 309 Fifth Ave., New York.

Agents—Be independent, make big profit with our soap,
toilet articles and household necessitlies. Get free sample
case offer. Ho-Ro- Co., 2719 Dodier St., St. Louis, Mo.

27,000 phonograph ncedles eliminated by one Everplay.
Nothing like it. Preserves records. Abolishes seratching.
Day’s supply In pocket. $20 daily. Everplay, Desk H-11,
McClurg Bldg., Chicago.

$10 daily silvering mirrors, plating and refinishing lamps,
reflectors, autos, beds, chandeliers by new method. Qutfits
furnished. Write Gunmetal Co., Ave, D, Decatur, IlL

Young Men who want to make their spare time pay from
$20 to $50 a week are offered an opportunity to sell an article
which every man buys on sight, made by Ingersoll the dollar
wateh man; retalls for §1; you don’t need to be a salesman;
merely to show is to sell; big profits, quick sales and con-
stant repeat business; write today. Robt. H. Ingersoll, 476
Broadway, Dept. 212, New York.

TSR

American Made Toys

I N N E SR L T TR L

Opportunity to start Manufacturing Metal Toys and Nov-
eities. No experience necessary. Iinormous demand exceeds
supply. We furnish, at cost, casting forms for production
and buy entire output, also place yearly contract orders.
Casting forms made to order. Catalog, advice and infor-
gntlor‘[ h;ee. Metal Cast Products Co., 1696 Boston Road,

ew York.

Big Money selling New Household clcaner. Washes and
dries windows. Sweeps, scrubs, mMmops. Complete outfit
less than brooms. Over 100 per cent profit. Harper Brush
Works, 152—35rd St.. Falrfleld, Iowa.

Agents—Write for Free Samples.. Sell Madison ‘‘Better-
Made” Shirts for large Manufacturer direct to wearer. No
capital or experience required. Many earn $100 weekly and
bonus. Madison Mills, 564 Broadway, New York.

Agents—Make $25.00-$100.00 weekly selling Comet Spray-
ers and Autowashers to farmers and Autoists. All brass.

Throws continuous stream. Kstablished 30 years. Particu-
lnr; free. Rusler Co., Johnstown, Ohlo, Box C47.
Succeed With Your Own Products—Formulas, Processes.

Different, Dependable, Profitable. Catalog Free. D. Thaxly
Co., Washington, D. C.

Agents—Pick up $5.40 for few minutes work, Then, ff
you like, become ‘‘regular’ renresentative making $10-§15
daily. Write quick for particulars. Pitkin Company, 694
Pitkin Building, Newark, New York.

$25.00 a day easy! Best line of brushes on the market.
90 varieties, including famous Auto Fountain Washer. Ex-
cellent territory available. Write Immediately. Philadelphia
Brush Co., Dept. 26, Vineland, N. J.

wanted Full or Part Time to Sell on liberal
Thermostatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
holes to drill. Attached in 2 minutes. Does automatically
exactly what Ford Manual instructs driver do by hand.
Cadillac now using Thermostatic Carburetor Control under
Blancke lcense. Write at once. A. C. Blancke & Co.,
Dept. 451 E, 602 W. Lake St., Chicago.

Agents
commission new

Twelve Dollars starts you in profitable spare or full time
manufacturing line, sell by mail. get all the profits. No
canvassing. Wae furnish everything. Detalls free. Spicer
Chemical Co., Box 1628, Joplin, Mo.

Agents! New 1924 Household Speclalty, wonderful seller,
200 percent profit, sample 25¢, particulars free! Wright
Specialty Sales Co., 324 Laughlin Bldg., Los Angeles,
Calif.

I R s

Battle Photos and War Relics

. )

For Dens: Relica Collected from Europe’s Battleflelds.
Firearms, medals, helmets, ete. Illustrated catalogue and
sample War photographs 25c. Lieut. Welsh, 2117 Regent
Place, Brooklyn, N. Y.

Books

Perpetual Motioa, by Percy Verance. A history of the
offorta to discover same from earliest days to the present,
together with a scientific discussion regarding the possi-
bility of Ita ultimate achievement. Profusely illustrated.
357 pages. Price postpaid, $2.00. The Enlightenment Spo-
clalty €o., 305 Fourth St., Edwardsville, Il

1f you have adaptability to selling specialties, exclusive
territory i available on the Hush-A-Phone. This device
is generally recognized by the largest concerns in the coun-
try, as superior to a phone booth for volce privacy, office
quiet. and telephoning In noisy places. Over a thousand
banks have adopted it. It is without competition  Ener-
getic men can make a 1ife occupation of selllng the Hush-A-
Phone in thelr section. Office appltance, and telephone men
particularly adapted. Write for proposition. Hush-A-Phone
Corp., Room 1311, 19 Madison Avenue, New York Clty.

Dollars yearly In your backyard. No mushroom dope.
Particulars free. Metz, 313 East 89th, New York.

You can have a business-profession of your own and earn
big income In service fees. A new system of foot correction;
readlly learned by anyone at home in a few weelks. Easy
terms for training, openings everywhere with all the trade
you can attend to. No capital required or goods to buy, no
agency or soliciting. Address Stephenson Laboratory, 18
Back Bay, Boston, Mass.

Stop Plodding! Be Successful. Operate a Tiro Repalr
Shop. Make big profits in any locality. We teach you and
furnish complete equipments $100 up. Book of Opportunity
tree. Haywood’s, 1812 South Qakley Avenue, Chicago.

Establish Yourself—at Home—As a Photographic Expert.
Make $75 a week while learning. Write at once for Tem-
porary offer. International Studios, Dept. 14-26, 3601
Michigan Ave., Chicago.

150 Money-Making Plans Free! Wolverine Bureau. SI-I,
Musgkegon, Michigan.

Airplane Engineering, under the Western Airplane Cor-
poration method of practical home training, offers you
a chance to be Successful and become a Leader In thls
newest industry. Written for the Alrplane industry by
Atrplane men, this Up-to-date Course Is offered to you for
the First Time after training hundreds of successful Me-
chanics and Engineers. Writo for catalog. Western Afr-
plane Corporation, Dept. 8, Monadnock Block, Chicago.

Free. Operate little Mail Order business home evenings.
Beginner’s Qutfit furnished containing speclalties, 500 cir-
culars, samples. Also tell you how to get Agents sell your
!Sptec“imle*;' Instructive Book free, Pier, 798 Cortland

reet, - .

Get Money in your mail. ‘“‘Lambert’s Mail Order Se-
crets’’ contains sucecessful methods never before published.
Particulars free. Leon Lambert, 670-D Kaufman Bldg.,
Wichita, Kansas.

Make money with your camera.
Los Angeies, California.

Start a paying business at home or small office anywhere,
Soliciting unnecessary. $50.00 weekly easy. Begin iIn
spare time. Free Folder, Downs Co., 2327 DMyrtle, St
Paul, Minn.

A $12.00 Darche ‘‘Call-Me"
Write us for particulars.
Blvd., Chicago, Il
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Lancaster-P, Box 436,

Electric Alarm Clock free.
Darche Mfg. Co., 643 Washington

R IS ORI

Chemistry

Learn Chemistry at Home. Dr. T. O'Conor Sloane noted-
educator and scientific authority, will teach you. Qur home
study correspondence course fits you to take a position es

chemist. See our ad on page 719 of this issue. Chemical
Institute of New York, 66 W. Broadway, New York Clity.
-~
Correspondence Courses

Used correspondence courses of all schools sold, rented
and exchanged. List free. {Courses bought.) Lee

Mountain, East Chattanooga, Tenn.
ansmnInARIGT RS0 RAE EE

District Representatives

“Nature’s Finer Forces,”” Vibrations; Lights: Colortones:
Electromagnetons ; Odicauras; Radio; Coldlights; Inventions;
Wonderful Opportunities; Fifty Lessons; Marvelous Cures:
Illustrated 270 pages. $2.00. DeLuxe $3.00. Stevens
Research Laboratories, 242 Powell, S8an Francisco.

Hypnotism. Astounds, controls. Wants gratified. Dis-
ease eliminated. 25 KEasy Lessons $1.00 ‘‘Mindreading’’
(Any distance) wonderful. Success guaranteed, 60c ‘‘How

to Win in Business, Love and Society” 400 pages $3.00.
Catalog free. Science Institute, SE 1014 Belmont, Chi-
cago.

Free—Upon request will send you my literature fllus-
trating the following books. Astrology, Character. Clair-
voyance. Concentration, Healing, Hypnotism, Magnetism,
Mediumship, Personal Magnetism, Personality, Physior-
nomy, Salesmanship, Seership, Success, Sex, Will, Yogi
Philosophy, Gazing Crystals, ete. A. W. Martens. E. E.
6, Burlington, Iowa.

Magle Goods, cards, books, novelties, tricks. _Catalog
free. Clifford Fenner, 2401 Jefferson, Loulsvil.e, E .

2 New Books on Sex, Love, Marriage, etc. Plaln facts
for adults, 224 pages, both 25c. F. Smetana Company,
Owosse, Michigan.

Money-making

n opportunity selling Radiolite system of
charging batteries.

Sells to battery stations, garages, auto-

owners. White for Information and free demonstration offer.

Radiolite Co., Dept. N, St. Paul, Minn.

B e T e P T e
Educational

Join our home study club and save over 509 on new or
used correspondence courses. _Particulars free. Courses
bought. Students” Exchange, Dept. A, 47 West 424 St.,
New York.

Larttiocenoniaii T
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For Advertisers

24 words—355 Rural Weeklles $14.20,
81, Hartford, 8t. Louls, Mo.

Ad-Meyer, 4112

T

For Inventors

We Develop Your Ideas into commercial shape for pre-
sentation to purchasers making working models, drawings,
experiments or tests. Courtesy, efficiency, secrecy and ample
equipment; 30 years’ experience. Ducorron-Rich Engineer-
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Cal.



742

For Inventors (Continued)

‘Unpatented Ideas Can Be Sold. I tell you lrow and help
you make the sale. Free particulars (Copyrighted). Write
W. T. Greene, 808 Jenifer Bldg., Washington, P. C.

Your Chemical problems solved and working process fur-
nished for Five Dollars. Write me. W. Stedinan Rich-
ards, Consulting Chemist, Box 2402, Boston, Mass.

Science and Invention for November, 1924

Languages Patent Attorneys (Continued)
World-Romic System, Masterkey to All Languages. _Inventors—Send for form “'Evidence of Conception’ to be
Primers, $1.94; Chinese, French, Spanish. Pronunciation- signed and witnessed. Form, fee schedule, information free.
tables, 30¢. Languages, 8 West 40th, New York. Lancaster and Allwine, Registered Patent Attorneys in

Machinery and Tools

Write promptly.
Wash-

Cash for Patents and Pending Patents.
American Patents Corporation, Barrister Building,
ington,

Formulas

Moneymaking Books, Plans, Fermulas. Cataloguo Free.
Ideal Book Shop, 5501-E, North Robey, Chicago.

Concrete Building Block Machines and Molds.
free. Concrete Machine Co., 305 South Third
Louls, Mo.

Catalogue
St., St

Vuleanizers, tools, -materials, supplies, tires, tubes direct
from faetory. Miller-Anderson Rubber Works, Anderson,
Dept. S.1.-4,

Manufacturing

For Sale

For Sale or Trade. Concrete Culvert.
request. Smith Caldwell, Castague, Mont.

Particulars on

For Sale—Patent on alarm clock. Variable sound. Jack

Moore, 131 Circle Drive, Wichita, Kansas.

For Sale—Sanitary Waste Receptacle, and Toilet P:.xper
Holder ' Attachment, for hospital beds. Patent pending.
Lee Huebner, New Ulm, Texas.

Te order: Metal artieles, simple, or complicated machin-
ery. Models, tools, patterns. Experimenting. Parma En-
gineering Works, Brooklyn Station, Cleveland, Ohio.

gniéed States and Canada, 242 Ouray Bldg., Washington,

Millions spent annually for fdeas! Hundreds now wanted!
Patent yours and profit! Write today for frce books—tell
how to protect yourself, how to invent, ideas wanted, how
we help you sell, ete. American Industries, Inc., 212 Kresge
Bldg., Washington, D. C.

The Patentome Impartial advice to Inventors and manu-
facturers. Mailed on request. Anderson & Son, Patent and
Tragoe M]:srkCLawyers, Established 1865. 637 F St., Wash-
ington, D. C.

Patents.  Write for my free Guide Books “‘How to
Obtain 2 Patent’’ and “Invention and Industry’* and '‘Rec
ord of Invention’ blank before disclosing inventions. Send
model or sketch of your invention far instructions. Prompt-
ness assured. No charge for above inforintion. Clarence A.
O’'Bricn, Registered Patent Lawyer, 928 Security Bank
Building, directly across street from Patent Office, Wash-

Miscellaneous

Hindu Psychology, Yogi, Personal Magnetism. The Se-
cret Sciences, Books and Courses. Large illustrated Pri-
vate Catalogue, with ‘‘Hpow Realize Any Desire,”” 23c.
Adaros, 118 South Michigan, Chicago.

Wanted~—Inventors’ Experimental work, wood, metal Dat&

ington, D. C. See page 711.
Patents
M. P. Laughlin, Patents. Engineer-Attorney, 47 West
42nd Street, New York.
Inventions commercialized. Patented or unpatented.

Write Adam Fisher Mfg. Co., 205, St. Louis, Mo.
Patent Drawings made, difficult problems solved. $5.00:

Al terns, Machine work, rubber mill under one roof. Sen strict secrecy, relizble specialists. Johnson & Johnson, 3001
For the Plxotugraplxer ?rl]:l‘l‘;r?fs Dé\;éller-l\nderson Rubber Works, Anderson, Washington Ave., Erie, Pa,
. q Developing ideas and manufacturing our speciaity. Abso- E
magflieneyol;h%\v‘l::?egg\z u‘)vgltaekefo;)eftigg %ai:‘t?xlrisorax?zli“ eg:': lute satisfaction, 39 years’ experience, \vrié,g us, & B. Personal
G "american Photography, 118 Camera House, Boston, Die & Specialty Co., 2016 Elm 8t., incinnati, Ohio, - - - -
7. Mass Dept. A. Exchange interesting lettrrs with new friends. Write
How To Secure a Preferred Position. \Vrite for this ?po;l};dg}tre.:’y Club, Box 13GK. Deaver, Colorado. Stamp
%\t;{;isting Cflr;'e circular. Preferred Positions, Inc., Tower - 3
9 uilding, Chicago. Exchange Cheery Letters with new friends. Write Betty
Games a”d Entertainment Lee, Inc., Box 820, City Hall Station, New York City.
Want to get in Aviation—the greatest industry in the Stamp appreciated.
Triecks, Puzzles, Jokes, Magical Apparatus, Plays. Stage world? Here’s your chance. The Diggins Aviation Course, E
Bupplles. Mind-Keading Acts and Sensational Escapes. contalning the secrets of this ploneer’s fifteen years’ experi- Lonely—Join our Club. Make friends everywhere. Par-

Send 10c for 160-page illustrated 1922 professional cata-
logue. Oaks Magical Co., Dept. 549, Oshkosh, Wis.

Health

Booklets on healing. Particulars for stamp.

Stevens, Wauseon,

Free—Stuop using tobacco. We will give free informa-
tion how to conquer habit ecasily and permanently. Results
guaranteed. Anti-Tobacco League Box M, Omaha, Neb.

ence, has already started hundreds of Aviators on the road
to success. The course cost them $40.00. You can secure
one of the few copies left for only $15.00 if you aet at
once. Chicago Aviation Company, 73 C Auditoriumn Bldg.,
Chicago, TIL

Arthur |

Music composed to words. Bauer Bros. (formerly of
Sousa’s Band), Oshkosh, Wis.
Beautiful _registered bull pups cheap. Bulldogs, 501

Rockwood, Dallas, Texas.

ticulars free. Write Mrs. Mathews, Box 26, Oakland, Calif.

Free to Men or Women-—Information of a scientific nature
that has brought physical vigor and happiness to thousands.
No charge; no obligation. Write Fair Sales Co., Dept.
246-1, Colorado Springs, (Colo.

make interesting new

Lonely Hearts—Exchange letters;
Write Eva Moore, Box

friends through our romantic club.
908, Jacksonvilie, Florida.

Build Your Own Auto and Radio Battery Charger.
alternating current. Easy, cheap. Guaranteed
cents. No stamps. Radio Specialties Co.,
Ashtabula, Ohio.

Uses
blans, 45
Box 437,

Help Wanted

Wo want Salesmen and Agents, either whole or side
lne oto sell our low priced radio books to the trade. Ex-
cellent proposition for live wires. The E. I. Company,
Publishers, 233 Fulton Street, New York City.

home or travel.

Detectives Needed Everywhere. Work
former

Experience unnecessary. Write, George Wagner,
Government Detcctive, 1968 Broadway, N.

French plate. Easily learned, im-

i i Mirrors,
SEen P Wear Mirror Works, Excelsior

mense profits. Plans free.
Bprings, Mo,

All men, women, boys, girls, 17 to 65, willtng to accept
Qovernment positions, $117-$250, traveling or stationary,
write Mr. Ozment, 293 St. Louis, Mo., immediately.

Artificial Marble, sanitary flooripg instructions, ernamental
casting, concrete, plaster; papler-mache, decoration garden
furniture, 15 years instructing the: publie, particulars and
200 illustrations free. C. Muhler, Huntington, N. Y.

RN NSS4 g

Motorcycles—Bicycles

Don’t buy a Bicycle Motor Attachment until you get
our catalogue and prices. Shaw Mfg. Co., Dept. 6,
Galesburg, Kansas.
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Patent Attorueys

Patents. Send for free booklet. Highest references.
Best results. Promptness assured. Send model or drawing
for examination and opinion, Watson E. Coleman, Patent
Attorney, 644 G Street, N. W., Washington, D. C.

Phonographic Supplies

Build Your Phonograph. Quality phoncparts.
Serenado Motors. Also original Perfection Motors. Elec-
tric Motors, tonearms, reproducers, amplifiers, case nate-
rial, accessories. Free blueprints and building instrue-
tions. Big saving. Wonderful results. Prompt delivery.
Catalogue mailed for ten cents. Hoosier Mfg. & Supply
Company, 321 Baldwin Block, Indianapolis, Indiana.

1 i n

Famous

Photoplays, Stories, Etc.

Big money writing photoplays, stories, poems, song.
Send for free copy America’s greatest magazine for writ-
ers. Tells you how to write and sell. Writer's Digest,
637 DButler Bldg., Cincinnati, Ohio.

$ $ $ For ldeas. Photoplay Plots Accepted any form;
Tevised, ecriticised, copyrighted, marketed. Adrice free.
Universal Scenario Corporation, 223 Security Bldg., Banta
Monica & Western, Hollywood, Callfornia,

Travel. Excellent oppor-
Experience unnecesslagr{é.l

Detoctives E&nrn Bdiu Moner);.
ity. Great demand everywhere.
Slar:-tti{:ulars free. Write, American Detective System.

Brondway, N. Y.

1.20 an hour cutting blanks at home: anywhere;
|anraemulsne. Men only. Send addressed reply envelope.
Goodyear Sy., 147 W. 23d St., New York.

Men to Build Radio Sets for me In spare time.
Lambert, 67¢-H Kaufman Bldg., Wichita, Kansas.

$95—$192 month, Men—women, 18 up. Get U. 8. Gov-
ernment positions. Steady work. Short hours. Life posi-
tions. Paid vacation. Work pleasant. Common education
sufficlent with our coaching. Experience umnecessary. List
positions obtainable—Free. Write immediately. Iranklin
Institute, Dept. R23, Rochester, New York.

Leon

Get your own patents. Application blanks, complete
instructions $1. Cutting Bros., Campbe!l, Calif.
Inventors write me about patents, My fees paryable

monthly. Booklet free. Frank Fuller, Washington, D. C.

Unpatented ldeas Can Be Sold. I tell you how. and help
you make the sale. Free particulars (Copyrighted 1923).
Write W. T. Greene, 809 Jenifer Bldg., Washington, D. C.

“lnventor’s Advisor,'" the valuable Patentbook with 139
Mechanical movements and_illustrations, sent free upon
request. . Labiner, Patent Attorney, 3 Park Row,
New York.

Lacey Patent-Sense. ‘‘The book the inventor keeps.’®

Free. See page 612,

n, Brakemen, Baggagemen, Sleeping Car Train
Poitlerl?sm?colored), $140-$200. Experience unnecessary. 887
Rallway Bureau, East St. Louis, IIL

Uncrowded profession of
Eastly mastered
Ameri:

Become a Landscape Architect. X
wonderful opportunity for money-making.

by mail. Earn while you learn. Write for hook.
cayn L School, 86-E, Newark, New Yorl.
Money Silvering Mirrors, Autolights. Radiators, table-

ware, methods free. Write Sprinkle Plater, 955 Marion,

Indiana.

Instruction

rn Chemlstry at Home. Dr. T. 0'Conor Sloane,
ncltl-f;iﬂ educator and scientific authority, will teach you. Our
home ctudy correspondence course fits you to take s position
as chemist. See our ad on page 719 of this issug. Chemical
Institute of New York, 66 W. Broadway, New York City.

Correspondence Courses sold complete; one-third usual
prices because slightly used; easy terms; money back
guarantee, All schools and subjects. Write for special
Free catalog. Courses bought for cash. FEeonomy Edu-
cator Service, H202, West 49th St., New York.

Arthol Shorthand learned in four evenings. Full course
seven dollars. Used everywhere. Sent on approval. Par-
tieulars, Hollefreund’s Institute, Desk X, Stratford, Ontario,
Canada.

Your Handwriting Portrays Your Character. Send ink
sample of own or friend's writing for expert analysis with
25¢ for astounding demonstration of dominant characteristics.
Real guide to success. C. Peneraft, Collins, New York.

*“Inventors’ Guide'® free on request; gives valuable in-
formation and advice for all who have original ideas or
improvements. Frank Ledermann, Regfstered Attorney and
Engineer, 15-E Park Row, New York.

Herbert Jenner, Patent Attorney and Mechanical Expert,
824 F_ Street, Washington, D. C. I report if patent ob-
tainable and exact cost. Send for circular.

Laughlin, Patents, KEngineer-Attorney, 47 West

M. P.
42nd Street, New York

Patents—Write for our Guide Baoks and ’*Record of In-
vention Blank'’' before disclosing inventions. Send model
or sketch of your invention for Examination and TInstruc-
tions. No charge for the above Information. 8ee adver-
tisement on page 713, Viector J. Evans & Co., 194 Ninth,
Washingten, D. C

Inventors: Send sketch or model for free opinion concern-
ing patentable nature and exact cost of patent. Book ‘"How
to Obtain a Patent,”’ sent free. Tells what every inventor
should know. Established twenty-eight years. Highest ref-
erences. Prompt service. TReasonable charges. Chandlee
& Chandlee, 476 Seventh, Washington, D. C.

Patents Procured, Trade-Marks Registered—A compre-
hensive, experienced, prompt service for the protection and
development of your ideas. Prelimlnary advice gladly fur-
nished without charge. Booklet of information and form
for disclosing idea free on request. Richard B. Owen, 150
Owen Blde.,, Washington, D. C., or 2278-T Woolworth
Bldg.. New York.

Monroe Miller, Ouray Bldg., Washington, D. C. Patent
Attorney; Mechanical, Electrical Expert. Free Blue Bcok
gives candid advice.

Radio

Attention! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube Circuits ever brought under two
covers at such insignificant cost. These diagrams will be
found in the great "‘Rasco’’ catalogue which contains raw
materials and parts in a greater profusion than any other
catalogue. 15c¢ In stamps or coin will bring the ecatalogue
to you. Radio Specialty Company, 100 Park Place, New
York City.

Boys, don't overlook this! The ‘‘Rasco’’ Baby Detec-
tor. Greatest detector ever brought out with molded base.
Fully adjustable. See former advertisements in this pub-
lication or our catalogue. Detector with Galena Crystal
complete, 50c; the same Detector with Radiocite Crystal,
75c, prepaid. Send for yours today. Radio Specialty
Co., 100 Park Place, New York City.

Radio Generators: 500V 100 watt, $28.50. Battery
Charging Generators, $8.50. High Speed Motors—NMotor
generator Sets. All sizes. DMotor Specialties Co., Crafton
enna.

Motors—Manufacturer’s surplus sale, 4 H.P., $8.50; %
A 2.50; $54.50; 8 Volt Charging Genera-
tors, $8.50. Complete Lighting Plants—Generators. Light
Machinery. Write for Catalog. Motor Specialties Co.,
Crafton, Penna.

Wanted: Light Machinery—Lathes—Drill Presses-—Model
High Speed Gasoline and Steam Motors. Best Cash Prices
Paid. Motor Specialties Co., Crafton, Penna.

Send me_your burned out or broken Power tubes—50 watts
or over. Will pay liberally. . Baker, 38 W. 20th St
New York City.

Have your broken and burned out power tubes repaired,
50 watts or over. Send them to us for Repair. Charges
reasonable. Wm. Baker, 36 \W. 20th St., New York City.

i

Salesmen Wanted

A Salesmen wanted in every town or city within 25 miles
of a broadcasting station to sell Radiogem, the completa
radio receiving set that retails for $2.50. With Radiogem
there is nothing else to buy—the outfit includes the Radio-
gem yeceiving apparatus, 1,000-ohm phone, and aerial out-
fit. The cheapest radio outfit on the market—yet as prac-
tieal as the most expensive. DBig money to the right men.
Send $2.00 for sample outfit. The Radiogem Corp., 66R
West Broadway, N. Y. City.
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“ULTRA”

Radlo Receptlon

The

ULTRADYNE

The Ultradyne is the “Ultra® the
finest in High Powered, 6-Tube Radio
Receivers. It is desxgned by Robert
E. Lacault, of the staff of ‘‘Radio
News,” using the famous system of
Modulation. It is one of the most
consistent Receivers in getting signals
from coast to coast. You can build
your own ULTRADYNE at home,
using the CONSRAD Pattern No. 10.
This pattern contains a simple 4-page
> pamphlet of instruction that anyone
can follow, and an extra large blue-
print, 30” x 18”, showing the com-
plete wiring dmgram and layout, full
size. The entire pattern is enclosed
in a handsome 9 x 12 inches two color
folder. 1

L]
Prepaid
Pattern No. 10
How to make
the Ultradyne

The Consrad Company
233 Fulton St., New York City

SEXUAL —
KNOWLEDGE

320 Pages ILLUSTRATED Cloth
By Winfield Scott Hall, M.D., Ph.D

SEX FACTS MADE PLAIN

What every young man and
Every young woman should kfiow
What every young hushand and
Every young wife should know
What every parent should know

Table contents and

commendations on request.
1145 Wlnston Bldg., Philadelphia

Facts other sex books don’t dare
diseuss are plainly told in
“Where Knowledge Means Hap-
piness.”” Creates a new kind of
married love. One reader says:
It contains more real in-
formation than all other sex
books put together.

Sent in plain cover, by re-
turn matl, for $1.00 cash,
money order check orstamps

‘Where Knowl-

From *

edge Means Happiness™
Copyright 1921

Dept 153, COUNSEL SERVICE, 257 W. 7Ist St, N. Y.

IMPLES

Your Skin Can Be Quickly Cleared of Pimples, Blackheads.,
Acne Eruptions on the face or body, Barbers Itch,
Eczema, Enplarged Pores and Oily or Shiny Skin,

Wnte today for my FREE BOOKLET,
FREE CLEAR-TONE SKIN,”*— telling how 1

cured myself after being afflicted 16 years.
E.S.GIVENS,168 Chemical Bldg., Kansas City,Mo.

ADULTS! SEX KNOWLEDGE BOOKS

instruetive, authoritative, profusely il-
lestrated in natural colors, ete. The worth-while sort. Con-
tains everything one should know both before and after mar-
riage to enjoy health and happiness. Large Catalog, (0c.
F. SMETANA & CO. WO0SS0, MICH.

Salesmen Wanted (Continued)

Does Your Trade Use Saleshoards. The largest and most
complete salesboard catalog now off’ the press. Big Com-
missions, Lincoln Sales Co., Dept. B. N., 212 N. Sheldon
St., Chicago.

i IR '

Schools
Elcetricity—Learn at home in your spare time. Get into
this great fleld of opportunity and big pay. No special

experience or educatlon necessary. $3,600 to $10,000 a year
paid to experts. This is your one big chance to get out
of the low pay rut. Send for big free book on Electricity-—
it 1s Free. S. & H. Englneering Co., Dept. CN.2, 1422
W. Mowrve St., Chicago, IIL

w

Short Stories, Manuscripts Wanted

Plays, etc., are
or write Liferary

Stories, Poems, Deseriptive Artlcles.
wanted for publlcnuon Submit Mss.
Bureau, 165 Har%xlb
Pkt

0.
T e

Stamps and Coins

Callfornia Gold, quarter size, 27¢; half-dollar size, 53c.
Columbfan nickel and catalogue, 10c. Norman Shultz, Box
146, Colorado Spring, Colo.

Stamps 100 All Different 3 cents.
Company. Toledo, O.

S. I. Quaker Stamp

158 Genuine Foreign Stamps. Mexico War Issues. Ven-
ezuela, Salvador and India Service, Guatemala, China, etc.,

only 5c. Finest approval sheets 50 to 609%. Agents
Wanted. Big 72-p. Lists Free. We buy stamps. Estab-
lished 20 years. Hussman Stamp Co., Dept. 156, St
Louis, Mo.

IITIITTIT

Trade Schools

$10 to $20 per day. Practlcal courses in Sign-—Pictorial-—
Auto  Pulnting-—Decorating—Graining-——Marbling, Paper-
hanging—Low Cost—Catalog Free. Chicago Painting School.
132 W. Austin Ave., Chicago, Il

mm

QUL it T i

Typewriters

Typewriters, all standard makes, $10 up. Fully gnar-
anteed. Free trlal. \VWrite for complete illustrated lists.
Northwestern Exchange, 121 N. Franeisco Ave., Chicago.

Wanted

Dectectives Earn Big Money. Work home or travel. Ex-
perience unnecessary. Write, George Wagner former Govern-
ment Detective, 1968 Broadway. N. Y.

Begin Today—Write for My FREE BOOK 1
can make a good penman of you nl home d:
spare time. Write for my FREE BOOK, “How
To Becoms a Good Penman."" ltcontains speci-
mens and tells how others mastered penman-
ship by the Tamblyn System. Your name will
ba elegantly written on_a card §f you enclose
p to pay postage. Write today for book.
F.W.TAM BLYN, 424 RidgaBldg.,Kansas City, U.S.A.

¥

Fortune ‘T’etting
Globe! cavsr;u. o;’z‘A’é’éE

ra every guestion--- Love. Mar-
?f‘.“‘g'l',’ﬁ&.y,’ ?u.kl Mysufymz thril-
Ing, fascinating game.  $4 Ou tht in-

tal. Dreams, etc.; also, Bo: c t Prlce
Pay the halanco (52.26)

Sl e Bination b Crse.
T 50e. "Ers‘%:‘c?ge

Pay the baian z 45
P;ﬁ‘l‘!’:wg‘i’dg., New'York

shaped at home while you
sleep. Rapid, palnless
and safe. The ANITA is
the genuine, unique and
most_comfortable NOSE
ADJUSTER _ absolutely
guaranteed, I[lghly 1ec-
omnmeriueu DY Diysw

| Winner Gold.’Medm].Feh 1923. Write
| for FREE booklet. The ANITA CO.,
LT3 PN ) Dept 1173, Anita Bldg., Newark.N.J.

Straightens Shoulders
~Increases Pep
THE NATURAL BODY BRACE—Correcta
stooping shoulders, straightens the back, gives
the lungs chance for normal expansion, induces
proper breathing. Brings restfulrelief, comfon,
B energy, and pep. For men and women.
AN Costs nothing to try it
Write for 30 days free trial offer and free book.
NATURAL BODY BRACE CO,
Howard . Rash, P1.286 RashBldg.. Salina, Kansas

You can be quickly cured, if you

STAMMER

Send 10 cents for 288-page book on, Stammering and
Stuttering, “Its Cause and Cure.”” It tells how I
cured myself after stammering 20 yrs. B. N. Bogue,

8110 Bogue Bldg., 1147 N. 11 St, Indlanauolls__

TAMMER wore

Kill the fear of stammering. Re-education the
key. The widely famed detﬂelddMlglthodéutl}‘);
outlined in an accurate, epend:ible. wor
“hile baok—’HOW TO P STAMMERING."" 18
has inspired thousands. Free copy today.

THE HATFIEI.D INSTITUTE, 109 N. Dearborn, Chicaga, 1l

743

‘Earle E. Liederman
The Muscle Builder

If You Were Dying To-night

and T offered you something that would give you ten
years more to ilve, would you take it? You'd grab it.
Well, fellows, I've got it, but don't wait till vou’re
dying or it won't do you a bit of good. It will then be
too late. Right now 1s the time, To-morrow or any day,
some disease will get you and if you have not equipped
yourself to fight it off, you're gone. don’t claim to
cure disease. I am not a medical doctor, but I°11 put you
in sueh conditlon that the doctor will starve to death
waiting for you to take sick. Can you imagine a mos-
quito trying to bite a brick wall? A fine chance.

A Rebuilt Man

T like to get the weak ones. I delight in getting hold
of a man who has been turned down as hopeless by oth-
ers. It’s easy enough to finish a task that's more than
half dene. But give me the weak, sickly chap and watch
him grow stronger. 'That's what I llke. It’s fun to me
because I know I can do it and I like to give the other
fellow the laugh. I don't just give you a veneer of
muscle that looks good to others. 1 work on you both
inside and out. I not only put big, massive arms and
legs on you, but I build up those inner museles that sur-
round your vital organs. The kind that give you real pep
and energy. the kind that fire you with ambition and the
courago to tackle anything set before you.

All I Ask Is Ninety Days

Who says it takes years to get in shape? Show me
the man who makes any such claims and I'll make him
eat his words._ I’ll put one full inch on your arm in
just 30 days. Yes, and two full inches on your chest in
the same length of tlme. Meanwhile, I'm putting life
and pep into your old back-bone. And from then on,
just watch ‘em grow. At the end of thirty days you
won't know yourself. Your whole body will take on an
entirely different appearance. t you’ve only started.
Now comes the real works. I’'ve only built my founda-
tion. I want just 60 days more (90 in all) and you’ll
make those friends of yours who think they're strong lock
like something the cat dragged In.

A Real Man

When I'm through with you, you’re a real man. The
kind that can prove it. You will be able to do things
that you had thought impossible. And the beauty of it
1s you keep on golng. Your deep full chest breathes in
rich pure air, stimulating your blood and making you
just bubble over with vim and vitality. Your huge,
square shoulders and your massive muscular arms have
that craving for the exercise of a regular he man. You
have the fiash to your eye and the pep to your step that
will make you admired and sought after in both the
business and social world.

is is no idle prattle, fellows. If you doubt me,
make me prove 1t. Go ahead. 1 ke it. I have already
dona this for thousands of others and my_ records are
unchallenged. What I have done for them I will do for
you. Come then, for time flies and every day counts.
Let this very day be the beginning of new life to you.

Send for my new 64-page book

¢“MUSCULAR DEVELOPMENT”’
It Is FREE!

It contains forty-three full page photographs of myself
and some of the many prize-winning pupils I have
trained. Some of these came to me as pitiful weaklings.
imploring me to help them. Look them over now and
vou will marvel at their present physiques. This book
will prove an impetus and a real inspiration to you. It
will thrill you through and through. All I ask is 10
cents to cover the cost of wrapping and mailing and it is
yours to keep. This will not obiigate yvou at all, but for
the sake of your future health and happiness. do not put
it off. Send today—right now, before you turn this page.

EARLE E. LIEDERMAN

DEPT. 211 305 BROADWAY, NEW YORK CITY
(e 0 0 B B 0 0 B R B N B B 0§ R -3 0 N 0L F 8 R K 0 QB -9 ]
EARLE E. LIEDERMAN

Dept. 211, 305 Broadway, New York City

Dear Kir:—7¥ enelose herewith 10 cents, for which you
are to send me, without any obll;!'\tlon on my part what -
ever, a copy of your latest book, ‘‘Muscular Develop-
ment.”” (Please write or print plainly.)

NABG  enaivm - o ¢ il 6 oo m o 50 s S,
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Be a

Certificated Ele C“‘ic g

You, Too, Can
Learn to Boss

Science and Invention for November, 192

Trained “Electrical Experts” are in great
demand at the highest salaries, and the
opportunities for advancement and a big success in
this line are the greatest ever known.

“Electrical Experts” earn $70 to $200 a week.

the most simple, thorough, and successful Eiectrical
Course in existence, and offers every man, regard-
less of age, education, or previous experience, the
chance to become, in a very short time, an “Elec-
tricall{l Expert,” able to make from $70 to $200 a
week.

Fit yourself for one of these big
paying positions, In my twenty
years of Electrical Engineering 1
have gathered some wonderful and
interesting facts about this great
industry — “Vital Facts.” 1 will
send them to you free.

Learn at Home to
Earn $12.00 to
$30.00 a Day

Todayeven theordinaryElec-
trician — the “screw driver”
kind — is making money — big
money. But it’s the trained man
—the man who knows the whys
and wherefores of Electricity —
the “Electrical Expert” — who is

icked out to ““boss’ ordinary

lectricians — to boss Big Jobs—
the jobs that pay. You, too, can
learn to fill one of these jobs—
spare-time only is needed. Be an
*’Electrical Expert” —Earn $70 to
$200 a week.

Age orLack of Expe-
rienceNoDrawback

You don’t have tobe a College
Man; you don’t have to be a
High School graduate. If you can
read and write English, my course
will make you a big success. It is

Some Features of
My Ccurse That
Make SUCCESS

1

Certain

PracticalMoney-Mak-
ing_Instruction—no
useless, high-sound-

ing theory.
2, FreeElectrical Qutfit.

—Finest outfit ever
sent out for home
experiment and
practical use.

3. FreeEmploymentSer-

9.
10.

vice. (Helps you get
a good job.)

. Free Consulting Ser-

vice. (No chance to
get stuck on any-
thing, while study-
ing or afterward.)

. Free Engineering

Magazine.
Free use of my Elec-
trical Laboratory.

. Extra Courses Free—

Radio—Electrical
Drafting.

. Spare Time Work—

Special earn-while-
you-learn lessons.
Reduced prices on all
Electrical Supplies.
Cash Refund Guaran-
tee Bond.

These features are
all explained in my
big Free Book.

i Give You a Real
Training

As Chief Engineer of the
Chicago Engineering Works,
1 know exactly the kind of training
a man needs to get the best posi-
tions at the highest salaries. Hun-
dreds of my students are now
earning $3,500 to $10,000 a year.
Many are successful ELECTRI-
CAL CONTRACTORS.

Your Satisfaction
Guaranteed

So sure am I that you can
learn Electricity—so sure am
I that after studying with me, you
too, can get into the ‘‘big money”’
class in electrical work, that I will
guarantee under bond to return
every single penny paid me in
tuition if, when you have finished
my course, you are not satisfied it
was the best investment you ever
made.

FREE—Electrical
Working Outfit
~FREE

I give each student a Splen-
did Outfit of Electrical Tools,

The Cooke Trained Man is the “Big Pay’ Man

THE PERIODICAL PRESS, NEW YORK

ARN %3500 to 10000 a Year

Materials and Measuring Instruments absolutely
F I also furnish them with all supplies, in-
cluding examination paper, and many other things
that other schools don’t furnish. You do PRAC-

L work—AT HOME with this Outfit. You
start right in after the first few lessons to WORK
AT YOUR PROFESSION in a practical way.

Get Started Now==
Mail Coupon
I want to send you the “Vital Facts” of the
Electrical Industry including my Electrical
Book, Proof Lessons, and a sample of my guaran-
tee bond all FREE. These cost you nothing and

you’ll enjoy them. Make the start today for a
bng(l)l%uturem Electricity. Send in the coupon

L. L. COOKE, Cklef Engineer
Chicago Engineering Works

Dept. 528 2150 Lawrence Ave., Chicago

Use fri‘ll'S' Free Outﬁ_l Co‘upon !

'L, L. COOKE, Chief Enginecer,
l 'Chicage Engineering Works, Dept, 528
2150 Lawrence Ave., Chicago, lil.

Dear Sir:—Send at once the “Vital Facts”
containing Sample Lessons, your Big Book, l
and full particulars of your Free Outfit and
Home Study Course—all fully prepaid, with- I
out obligation on my part. I

Name...... g s e e ST T vy s

Address......... ofoleofRTE, STTISE . SNNSNUNNS, . I
| City and State............. 00000 08800060906 |
I Occupation......eeeeeieeneerenens Age........

Yo
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Electricity
at yourfingeren

HAWKINS ELECTRICAL GUIDES o

3500 PAGES $1 A VOLUME .
700 PICIUEES A Oy SEND NO MONEY-SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better &

position for you. Hawkins Guides tell you all you need to know 13 THEO. AUDEL & CO,

about Elect:{xmty (Iiivery 1I:mportamt e(]jectrlcal subject covered so 72 Fifth Ave., New York City

you can understand it asy to study and apply. A complete,

practical working course, in 10 volumes. Books are pocket size; Eféeér}?RSIquj\nf‘t énﬁlg)ﬁ frlge examination, HAWKINS

flexible covers. Order a set today to look over. (Price $1 a number) Ship at

once prepaid, the 10 numbers. If satisfactory, I agree

LEARN ALL ABOUT to send you $1 within seven days and to further mail

Magnetism—Induction—Experiments — Dynamos — Electric Ma- you $1 each month until paid.

chinery—Motors—A rmatures—Armature Windings—Installing of

L LT

Dynamos—Electrical Instrument Testing—Practical Management e —

of Dynamos and Motors—Distribution Systems—Wiring—Wiring § =~~~ =~ 7 TTiTrrorrrrararasamnasmm sy
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating

Currents and Alternators — Alternating Current Motors —Transformers — 0 5

Converters—Rectifiers—Alternating Current Systems— Circuit Breakers- CCUDATION tith /- el e /e alale s ool slolohel el s o el e alelols o a /sl = as e ske o,

Measuring Instruments—Switehboards—Wiring—Power Statlons—lnsta]hng‘
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index Employed by

of the ten numbers.
SHIPPED FREE

TELTT] L]

Not a cent to pay until you see the books. No obligation to buy unless
T e o e (-ineakic, et f0 Tonaat, Balb Home Address ...vveeiniieinnenneeaianiieneniniins
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.
s Referencel w sl LSS A R P
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inYour Own Home!

Remarkable “Shop Type Home Training _
System” is the most complete, thorough and - |
easily mastered Method ever devised. Trains
you for the Higher Paying positions in Elec-
tricity—enables you to advance rapidly to the
top in your profession—and gives you an
authorized diploma endorsed by the well
known Lincoln Institute of Technology.

Here is an amazing booklet that is showing hundreds
the way to big money in electricity. It explains the
new Shop Type Method of Training and tells you what
you want to know about the big opportunities in the
electrical field, the openings and salaries paid. This
book will be sent you absolutely free, without obliga-
tion, by simply mailing the coupon below,

ON'T be satisfied to become an

ordinary Electrician. Our remark-
able new method enables you to Aim
Higher, and Get Higher—it places the
Big Pay jobs at the top of the profession
at your disposal. It is different from
all other courses.

A Master Course

This new system
was designed by an

Qualify for Jobs
Like These

Conduit Man ......

the College-student does not get. The
man at the head of big Electrical Plants
—the men in the $10,000 jobs must

have both the Theory and the Practice.
S. & H. and Lincoln “Tech” Training
gives you both.

Actual Shop
Methods In
Your Own Home

If you are able to

authority, called by Electric Light Service read and write ordi-
his friends the “Elec- | [ Su5s Sponger -0 nary English, we can
trical Wizard” be- g(l)wirsl.’éun: I{jloreman. B sonei WP pip Briws ggg tramn you to do house
. oy . 0C. 1gna s T & . . |
cause of his ability t0  Auto Electrie Work .. 250 | wiring, central station
- Elevator Electrician ............... 210
teach electricity and Plant Building Installation ... .. . 400 and [T ORI hot‘xse
because of the reputa- EIectric}x:} Coi)strult:ltiqn S e 288 operation, automotive
tion and high posi-  gy"Eieerrician ..o 300 | and tractor electricity,

tions attained by those
whom he has tanght.

This Shop T'ype Home T'raining Sy§-
tem—which makes you so efficient—is
an exclusive copyrighted® feature of
S. & H. Training.

It gives you all the theoretical knowl-
edge of electrical principles that is
taught in Technical Universities—with
a diploma actually certified by the Lin-
coln Institute of Technology. This is
something the student of no other Elec-
trical School can get.

But, in addition, it gives you the
Practice that a man gets only from
doing practical work, which is something

electric welding, arm-
ature winding, motor
and generator work, etc., so that when
you are in charge of a plant you can tell
every man in it what to do and how to
do it. Because our Engineers have de-
vised numerous shortcuts this Extra
Training takes no longer than the ordi-
nary courses.

Free Outfit

All who send the coupon at once will
receive a Free offer of a complete outfit
of Electrical Apparatus, Instruments
and Appliances for experimental and
practical home shop work. By enroll-

ing now you will be entitled to this
outfit—but you must send coupon imme-
diately.

Free Employment Service

Act Quick

Do this today. Get our big catalog
giving information about this amazingly
rapid and easy course. Read in it the
letters from other students who have
attained big success through S. & H.
Training. This catalog will also ex-
plain the remarkable service rendered
our students by the S. & H. Employ-
ment Bureau. This service is offered
absolutely free. Mail Coupon now.

S. & H. ENGINEERING CO.

DEPARTMENT N-2
1422 W. Monroe Street, Chicago, Ill.
Affiliated with the Lincoln Institute of Tecknology

00 S 0 D o D e D B D D D e RO

B
’ Ghief Engineer, 1
1S & H Engincering Co., :
11422 W. Monroe St., Dept. N-2, B
)Chicago, Illinois. . :
y  Please send me catalog and full information '§
jabout the remarkable S & H Course, your Free ®
jOutfit, your Employment Bureau, etc. This B
jinformation is free and does not abligate me in 1§
lany way whatsoever. :
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