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There aré 19-house keys pic- ¢
tured here. To be sure, they
.all look alike, but, examine them
closely. 18 of them are exactly
alike, but “ONE,” and only one,
is different. See if you can find
the different one. - -
"8l 1 This difference may be in the size, shape, or even in
CEA@ES the notches. So study each key carefully and if you
can find the “ONE” key that is different from all the
others, send the number of it AT ONCE. You may become the win-

ner of this house, lot, and garage, or $4,500.00 CASH without one |
cent of cost to you.

> (r Win $4500.00 Cash

Choice of this beautiful six-room house, lot and garage—or—
$4,500.00 CASH. The house can be built anywhere in the U. S. A. This
is a great opportunity. Act quick, and here is why—

$1,000.00 Cash—Extra For Promptness

I will pay $1,000.00 cash extra just for promptness. Duplicate prizes
will be paid in case of ties. You can win the house, lot and garage—
or—$4,500.00 CASH. Answer quick.

%Voﬁ @annog E‘lose Absolutely everyone who takes full ad-

I . vantage of this opportunity is rewarded.
Find the “ONE” key that is different from all the others and rush
your name and address to me TODAY on a postal card or letter., And,
just say Key No. ...... is different from all the others. Please - tell
me how I can get this beautiful house, lot and garage—or—$4,500.00
CASH without obligation or one cent of cost to me,

I. M. DITTMAN, 537 South Dearborn Street,
Dept.125 CHICAGO, ILLINOIS

www americanradiohistorv com
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This $10 Motor

o just one of the 8
outfits of standard
tools and materials
which we supply to
the menwe train,
withoutextra
charge.
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Gigantic turbine generators like this convert
the rushing waters of Niagara ¥alla inte a
million Electric Horsepower

=
KEROSENE

We get you ready—
We get you the JOB —
We raise your pay,

OR NO COST!

O wonder the Electrical Industry continues to boom,
regardless of hard times or unemployment in other
lines! For Electric Light and Power has become an abso-
Jute necessity in factory, home, office and farm. It turns
our machinery, supplies us with a thousand comforts and
luguries like Radio, Telephone, Autos, Airplanes, Washing
Machines, etc. This is the Electrical Age, and a hundred mil-
lion of us gladly pay a tax to Electricity every way we turn.
That’s the kind of business to get into. Especially if your
present work is hard or monotonous, underpaid or without

future. There are ALWAYS fine positions open in Elec-

Training prepared by
CHIEF
ENGINEER DUNLAP
and 29 noted Engineers
from America’s greatest
corporations and

Universities: tricity, ALWAYS big salaries paid, ALWAYS wonderful
General Electric Co. chances for advancement. Because Electricity today
Allis-Chalmers Co. reaches out into all buildine and manufacturing and trans-

Commonwealth portation lines, and there’s a mighty call for Chief Elec-

Edison Co. tricians, Engineers, Draftsmen and Experts—at $50 to

Western Electric Co.
Cutler-Hammer Co.
American Telephone &

$100 a week.

The way to get one of these wonderful jobs is easier than

Telegraph Co. you think. If you are genuinely interested in Electricity,
Mass. Institute of Tech. if you are willing to devote a part of your spare time to get-
9 . N ting ready-—even if you have only grammar-schooling—get
Cotumbia University in touch with us at once, and we’ll tell you how we can guar-

(and many others) antee you a job and a 50, raise or no cost!

The AMERICAN SCHOOL X, n%i s Chicago

Please say you saw it 4 SCIENCE AND INVENTION

www americanradiohictorv com

A Plain
Dollars and Cents
Proposition

Our training-and-employment
contract shown above takes the
gamble out of home-study. If you
happen to be earning $30 a week
now, you can actually buy a posi-
tion paying $45 a week (or more)
or no cost. That means you pay
less than $1.50 a week for a short
time, and we must raise your eari-
ing capacity at least §15 a week, or
the small cost will be refunded.
We have made this agreement
with over 50,000 men in the past
four years, and if you’ll mail the
coupon I’ll be glad to do the same
for you.

Chief Engineer Dunlap, Electrical Diyisions
THE AMERICAN SCHOOL, Dept. E.
Drexel Ave. and 58th St., Chicago 7294}
Please send me, without cost or obligation, 1
more details of your Job and Raise offer,and #
facts about the great Electrical Industry. :

i
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Editorial Staff

SN vGo GERNSBACK, Editor-in-Chief.

AN 9 .
SN} H. WinrieLp Secor, Managing Editor.
(= T. O’Conor Sroane, Pa. D.,

Joserrr H. Kravs, Field Editor.
Pav. WELKER, Radio Editor.
S. Gernseack. Wrinkles Editor.

Published by Experimenter Publishing Company,

Formerly ELECTRICAL EXPERIMENTER
COMBINED WITH “THE EXPERIMENTER”

EDITORIAL, ADVERTISING AND GENERAL OFFICES:

230 Fifth Avenue, New York City

Inc.
8. Gernsback, Vice-Pres. and Treas.; C. BE. Rosenfelt,

Publishers of SCIENCE AND INVENTION, RADIO NEWS, RADIO
it AMAZING STORIES and TIDBITS

STENERS' GUIDE,

H. Gernsback, kI’res,;

Sec’y.

4

Associate Editor

Contributing Editors

Astronomy—
Dr. Dgnald H. Menzel,

Euntomology and Allied Subjects—
Dr. Ernest Bade, Ph.D.
Physics—

Dr. Harold F. Richards, Ph.D.

Ph.D., Lick Ohservatory;
W. J. Luyten, of the Harvard College Observatory.

, Ernest K. Chapin,
Ph.D.

Automotive Subjects—
Radio— A. P. Peck, Herbert Hayden.
Magic and Psychic Phenomena—

Joseph Dunninger, Joseph F. Rinn, Edward Merlin.
Foreign Correspondents—

Dr. Alfred Gradenwitz, Germany:; Dr. H. Decher,
Germany; C. A. Oldroyd, England; S. Leonard Das-

M.A., Dr. Donald H. Menzel, tin, England; Count A. N. Mirzaoff, France; Hubert
Chemistry— Slouka, Czecho-Slovakia; P. C. van Petegem, Hol~
Raymond B. Wailes, Dr. Ernesf Bade, Ph.D. land; Richard Neumann. Austria.

IN NOVEMBER ISSUE

Building Aircraft Engines
Various interesting details in

the manufacture of the famous

air-cooled engine used by Col-

onel Lindbergh will be de-
scribed and illustrated.
Home Movies

A new application of the

home movie camera will be de-
scribed and illustrated with

hints and instructions on how

} to carry out the work.

Television

The newest developments in
television and radio movies will
be discussed in popular style
with pictures.

Science Helps Babies

This well illustrated article
shows the newest advances of
science in helping the mother
to raise babies.

Saving Coal!

One of the best ways to save
coal this coming winter is to
properly insulate your house.
Don’t miss this very valuable
article, as it will mean a big
saving in your coal bill.
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PUT in Eveready Columbia Dry Bat-
teries—their fat, hot sparks are great
for starting engines of all kinds—
stationary, tractor and automobile,
two cycle or four cycle. They make a
big difference in cold weather espe-
cially. Off the engine goes with a
bang, to run steadily for hours on end
with never a skip or miss. For exposed
engines, use the Eveready Columbia
Hot Chot, for its water-proof steel
case sheds rain, sleet, snow and fresh
or salt water: besides standing abuse.

NATIONAL CARBON CO, INC.
New York e

Unit of Union Carbide and Carbon Corporation

'For that balky engine

eVEREADY

COLUMBIA

Dry Batteries

~they last longer

FOR RADIO: Just as the Eveready
Columbia is the greatest general

purpose cell, the Eveready Dry-

Cell Radio “A,” No. 7111, is the

superior cell for this one special

use—on radio sets using dry cell
tubes. It lasts longer.

Please say you saw it in SCIENCE AND INVENTION

www americanradiohistorv com

483

W AT L T oy O
SR ERETENER
L1 g

VAV



www.americanradiohistory.com

484

Science and Invention for October, 1928

INDEX TO ADVERTISERS

PAGE
A
Adams, John T. ..o 551

Allied Radio Corp.,
557-561-562-573

American Detective System 547

American Rabbit Associa-
1011, INC. evrvverie e 536

American Radio & Merc.
COr e 540

American School, The ..481-560

American School of Avia-
HOM e 559

American School of Music 557

American School of Pho-
tography oo 530

American Technical Society 542

American Telegraph &
Telephone Co. oveeerverrverenee 547

Anita Institute .....cooovievenne
Art and Nature....

Audel & Co., The,
Tnside Back Cover

Agtomatic Rubber

Company ......cceerevererniene. 554
Aviation Institute of

U. S A e 563

B

Barawik Co. .ccecrcererecrnnnn 546
Batenbﬁrg, P.J. F. 549
Bliss Electrical School ..... 554
Breakers Hotel ..o 536
Buescher Band Inst. Co. ... 570
Bureau of Inventive

Science .o RSO 554

Burns School

Coleman, Watson E. ... 562

Consrad Co., Inc, The
546-548-558

Cox, S. Ji vorceeeereennereennn 557

Coyne Efectrical School...... 485

D
Deagan, Inc,, J. C. v 560
Detroit School of Lettering 569

Dittman J. M.
Inside front cover

Denver Optic Co. wovvevevreennns 557
Douglas, Lyle ... 563
Dryer J. A. Prof. .vcvev 557

PAGE
E
Elfco, F. Al i 559
Evans J. Victor & Co. ........ 555
F

Tawecett Publications Inc.... 539
Federal Mail Order Corp.... 565

Federal School of Tllustrat-

INZ  wrerevererenrerere e arenas 573
Ferry & Co. vooveerinerercrreienns 570
First Hawaiian Conserva-

tory of MusiC.ceiererenane 538
Fisher Adam Mfg. Co......... 554
Franklin Institute ... 547-551

Franklin Publishing Co........ 540

G
Gilson Slide Rule Co. ........ 554
Go Light Co. e 565
Golden Book Magazine,
The oo 486
H
High School Home Study
Bureau .o 557
Hoenack, Paul ..oocvovnennn. 552
Home Mig. Co. wvrvererenernnne 561
I

Ideal Aeroplane & Supply
Co.y INCt e 548

Tllinois College of Photog-

TAPhY e 540
Inkograph Co. wocvririniinans 566
Independent Elec. Works.... 557
International  Correspond-

ence School ..536-556-570-562
International Typrewriter

Exchange ... 556

J
]enki_ns Corporation ...... 554-565
K
Kelsey Company, The ........ 547
L
Lacey and Lacey....cun. 552
Lancaster' & Allwine.......... 552
Landon School, The............ 563‘
La Salle Exctension Uni-

VEFSILY  oreeireiececvireenn 548-570
Lederer School of Drawing 561
Le Page’s Craft League...... 545
Liederman, Farle ... 567

PAGE
Mc .
McAlpin Hotel ...vcvineeene 573
McCarris School of Mech.
Dentistry .c.ocovveveieeeveenn, 538
McCathran, Irving L. ... 554
McGraw-Hill Book Com-
pany, Inc. ..o 543
McSweeney Electrical
Schools ..coeceevecreeeerenannans 549
M
Mann & Benton........ce.. 566
Martinique Hotel ............. . 559
Merriam Co., G. & C........... 540
Metal Arts Co. wovevvercrvecens 548
Metal Cast Products Co....... 563
Metro Electric COunrnnnn 576
Midwest Radio Corporation 537
Miller, Carl .coveeeiennne, 554
Miller, Monroe, S................ ...552

Miniature Ship Models........ 560
Movie Operators School.... 546
Munn & Company.......... 552

N

National Carbon Company 483
National Electrical School 563
National Radio Institute.... 488
National School of Visual

Education ......ccovcveiviennn. 542
National School of Watch-
mMaking .....cceevvverercrenns o 565

New Method Mfg. Co......... 559
New York Academy of

MUSIC oo 562

New York Electrical

School, The ...ccovveeevieeeeens 549
New York Institute of
Photography ......ccooveienes 561

New Way Spray Gun Co-540

Northwestern School of
Taxidermy ..overr orene

Norton Institute

(8]

O’Brien Clarence A............ 553
Ozmerit System ...cceinene 558
P
Packard Radio Co...vereene. 535

Parks Air College, Inc....... 562

Parks Woodworking
Machine Co., The....ccoren.. 566

wwwW americanradiohistorv com

PAGE
Pathfinder Publishing Co... 554
Piccddilly Hotel ... 569

Plymouth Rock Squab

Company
Polachek, Z. H. oo, 552
Polk & Corppany, M. L.... 562
Popular Book Corp............. 572
Popular Chemistry.Co ......... 565
Porter Chemical Co., The 562
Press Guild, Inc. ........... 567
Publisher’s Classified
Service ... v 571
Q
Quincy Company ................ 566
R
Radio Association of
< America ..o, erercein 565
Radio Institute of America 565
Radio Specialty Couueeennenn. 570
Randolph & Co....covvvunnnen. 554
Roat and Lohman............. 566
Ross-Gould Company ........ 536
S
Setbuilders Supply Co......... 566
School of Engineering of
Milwaukee ..ovierevriinnns 566

South American Service
Bureau wooocviie. 542

South Bend Lathe Works.. 563
Smith Typewriter Sales

COPe e, 540
Standard Business Training
Inst. v 562
Sterling Diamond & Watch
CO. s 536
Strongfort Institute ......... 561
T .
Tamblyne F. Foooooirii 569
Tarbell Systems ..., 487
Treasure Sales Co................ 562
U

United Electric Motor Co. 558
Universal Plumbing School 536

A%
Van Deventer, H. R........... 554
Van Nostrand D, Co., Inc. 569

Vi-Rex Electric Co.
Back Cover

W
Waco Tool Works, Inc....... 551


www.americanradiohistory.com

Science and Invention for October, 1928

o
[v3]
n

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now

. and forever . . . say good-bye to 25 and 35 dollars a week. Let

me show you how to qualify for jobs leading to salaries of $50, $60

and up, a week, in Electricity —NOT by correspondence, but

by an

amazing way to train, that make§ you a practical electrician in 90 days!
Getting into Electricity is far easier than you imagine!

LearnonActualElectrical Machineryinqonays

—ageoradvanced

education bars no
one. I don’t care if you
don’t know an arma-
ture from an air brake
—I don’t expect you to!
It makes no difference!
Don’t let lack of money
stop you. Most of the
men at Coyne have no
more money than you
have. That’s why L have
worked out my aston-
ishing offers.

FREE

Employment Service

Many of my students earn
a good part or all their living
expenses and should you need
this assistance we will help
you. Then, in 12 brief weeks,
in the great roaring shops of

ECK of experience

Coyne,Itrainyouasyouneverdreamed
you could be trained...on one of the
greatest outlays of electrical apparatus
ever assembled ...real dynamos,
engines, power plants, autos, switch-
boards, transmitting stations...every-
thing from doorbells to farm power
and lighting ... full-sized...full opera-

tion every day!

COYN

geoo S. Paulina S$t., Chicage

Prepare For Jobs
Like These

Here are a few of hundreds
of positions open to Coyne-
trained men. Our Iree em-
ployment bureau glves you
lifetime employment service.

Armature Expert

Substation Operator, $65a Weel
Anto Electriclan
$60 2 Week and up
Inventor - -  Unlimited
Manitenance Engineer
$60 a Week and up

$50 a Week and ug !

Service Station Owner
$60 & Week and up
Radio Expert, $60a Weck and up

Now In Qur
New Home

This is our new, fireproof,
modern h ome, wherein
is installed thousands of
doliars worth of the new-
est and most modern
Electrical Eguipment of
all kinds. We now_ have
a larger amount of floor
space devoted to the ex-
clusive teaching of prac-
tical electricity, Very
comfort and convenience

as been arranged to
make you happy and con~
tented during your
training.

Nota Correspondence
School

Learn by doing...all real
actual work...building real
batteries . . . winding real
armatures, operating real
motors, dynamos and gen-
erators, wiring houses, etc.
That’'s a glimpse of how
we help to make you a prac-
tical electrician, and fitting
you to hold big jobs after
graduation.

Jobs, Pay, Future

Don’t worry about a job.
Coyne training settles the
job question for life. Big
demand for Coyne trained
men. Our employment de-
partment gives you lifetime
service. Two- weeks after
graduation, Clyde F. Hart
got a position as electrician
with the Great WesternR. R.

H. C. LEWIS, President, Dept. 7883 |
[

Established 1899 B

at over $100 a week. That’s not unusual.
We can point to many Coyne men making
up to $600 a month. $60 a week is only the
beginning of your opportunity. You can go
into radio, battery or automotive electrical
business for yourself—and make $3000
a year and up.

Get the Facts

Coyne is your one great chance to get
into electricity. Every obstacle is removed.
This school is 29 years old—Coyne training
is tested—proven beyond all doubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely free.
Simply mail the coupon and let me send
you the big, free Coyne book of 150 photo-
graphs...facts...jobs...salaries...oppor-
tunities. Tells you how many earn expenses
while training and how we assist our gradu-
ates in the field. This does not obligate you.
So act at once. Just.mail coupon.

Get this

Mr. H. C. Lewis, Pres,

COYNE ELECTRICAL SCHOOL, Dept. 78-83
500 S. Paulina St., Chicagzo, Ill.

Dear Mr, Lewis:

‘Without, obligations send me your big free catalog aild.all
details of Free Employment Service, Radio and Automotive

Courseg, and how many ‘‘earn while learning.” I under-
stand I will not be bothered by any salesman.

NADL. o o averrenrnnssanneans £000a000060000000000 pag
AQATESE. + « v v v et rinaraaraeatactaataaaasaanon 000
(67 DD State. . ...0eveo -

Please say you saw 1 in SCIENCE AND INVENTION
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The Spirit of a New _Age

HEN the American aviators landed

in Europe from trans-Atlantic flights,
they were asked to sign their names in the
Golden Books of Paris and Berlin. These
registries of celebrities had their beginning
in ancient Venice, when a great Libro
d’Oro was used to list all persons of
aristocratic birth.

Authors whose ships of fancy reach har-
bors of success are honored by having
their autographs and best stories selected
for "inclusion in the pages of The Golden
Book Magazine. The original Libro

. d’Oro contained the official list of the
* Venetian nobility; the names
in The ‘Golden Book Magazine

and interpret the eternal laws of life.
educate as well as entertain. _

Discriminating readers want only the
best writers. The Golden Book Magazine
supplies them in their most fascinating
moods, because only their best work is’
selected. Short stories, novelettes, poems,
essays, and plays of such writers as
Dumas, Balzac, Jacobs, Wister, Dickens,
Meérimée, Davis, Hardy, de Maupassant,
Conrad, Thackeray, Sudermann, Tolstoy,
Stevenson, Mark Twain, Alfred Henry
Lewis, and Peter B. Kyne, with one instal-
ment of a long serial masterpiece in each
issue.

Why read trash when for the

They

are of the aristocracy of
letters.

The stories that deserve to
live, the worthwhile works of
literature, combine vigor of
thought with beauty of style
and artistic construction, and
like ships sail on through the
years. Trash is as ephemeral
as the waves of the sea.

Great writers, the creators of

P
e

e
ary
Lady Grcgaryl'_“

Herbert Jonkiyt.. = .

S0 Théy Say . Pesasus, me Wingod

UL G
\)\..n\__. \____:I

P i

Joly Russell = "'.'In:qu,_,-'.:' \\ o
T |

II Hargs iaell Ebywihoby @N\?‘? f

same price you can read short
story masterpieces, old and new?
‘Why read synthetic fiction
‘when you can obtain the genu-
ine, which wholesomely stim-
ulates the emotions? - :

By reading The Golden Book
you become acquainted with the
great writers of all nations. You-
also avoid missing any of the
best contemporary American

¥

literature, explore strange realms

Give the Golden Book a Trial!

short stories.

The Golden Book Magazine will give you more enter-
tainment and solid enjoyment than you can obtain
in other ways of spending. the subscription price.

Every issue is full of good stories. Fill out the

coupon containing the special five months’ introductory offer and mail it with your remittance today.

THE

THE GOLDEN BOOK MAGAZINE
| 55 Fifth Avenue, New York

S.&l. 10-28

GOLDEN BOOK : o t}linec\lc;);rei Spl};asls(,;awi'ind $1.00, for which send The Golden Bc;ok for five months

{Published by the Review of Reviews Corp.)

55 Fifth Avenue '
New York !
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you pie A

o secrecy we will teach
of Real Professional

For the first time in the history of Magic |
the age-old, sacredly guarded secrets of §
the Mystic Art are being revealed. Now 1§
at last you car learn to be a Real Profes-
sional Magician. Yes, and you can learn
this wonderful art easily and quickly AT
HOME!—BY MAIL! You are taught the
mysterious Principles by which the Pro-
fessional Magician works. You are taught
everything from wonderful . impromptu
effects to massive stage illusions.

—before you can study, you must sign
the Magician’s Solemn Pledge of Sec-
recy.- This means that you are getting

the jealously guarded secrets of the.
Magic Profession. Think of that!

| MagicBook FREE

ﬁegﬁ@@ Mail coupoa now for big

who fasmystis
¥ Jied magicians

B
" men with his
™ marvelous tricks, 2

| Earn $250 to
| $zc0c a Month

2 There’s a big demand for
& Magic - entertainment.
# Magicians get big money.
i Dr. Tarbell gets_as high
& as $250 for a half hour’s
i work. Unlimited oppor-
B tunities for you!

bR

9 @EEEQE'E&EHIHJIIH!HEEHHH.EQH...% ‘

Tarbell System, Inc., Stadio £4°27
1920 Sunnyside Avenue, Chicago, ill. '

Gentlemen: Without any obligation send me your free
literature and information all about your wonderful

Sumg

® free Magic Book telling

all about the great Tarbell Course in Magic.
Find out how you'can learn to be a real
‘magician—easily and quickly!—at home!—
by mail's Learn what I have doné for
others—people just like yourself.? Get our
Low Prices and Easy Payment Plan.
Mail coupon NOW!

N B T B B N BW I A N ER AR BB

el P-u---mmu---m--lnlhunn-n-nmuanmﬂ

‘low prices and Easy Payment Plan.

“Tarbell Course in Magic.” Also tell me about your

Name

p

Lol § oJof oo of By B ok
. a .

fot SR

Addrese....

e SR

... Ags
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er's the
PROOF

{ Made $185 in
Three Weeks’
Spare Time
T have met with
) continued  suc-
cess. For instance,
recently I reatized
a profit of 3185 in
three weeks for
spare time work.
T charge $1.50 an
hour. Rignt now I am making
more money in my spare time
than I am making in my regular
job. I have been making good
money aimost from the time I
envolled. I am going to give up
my present position and open a
Radio shop. The N. R. I. has
put me on the solid road to suc-
cess—Peter J. Duon, 901 N.
Monroe St., Baltimore, Md.

Made $588
in One Month

The trainming I
received iromyou
has done me a
world of good.
Some time ago,
during one of our
busy months, ‘T
made $588. [am
servicing all makes of Radio re-
ceiving sets. I haven't found
anything so far that I could not
handle alonc. My;boss is highly
pleased with my work since I
have been able to handle our
entire output of sets here alone.
Herbert Reese, 2215 South 1
Street, Elwood, Indisna.

Ea ns Price of Course in
One Week’s Spare Time
T have been so busy with Radio

work that I have not had tinie

to study. The other week, in
spare time, I carned enough to
pay for my course. I havemore

work than I can do. Recently I

made enough money Iin one

month’s spare time to pay for a

$375 beautiful console sll-elce-

trie Radio. When I enrolled I

did not know the difference be-

tween a rheostat and a coil.

Now I am making all kinds of

money —Earle Cummings, 18

Webster Street, Haverhill, Mass.

IF you are earning a penny less than $50 a week,
send for my book of information on the opportunities
in Radio. It's FREE. Clip the coupon NOW. A
flood of gold is pouring into this new business, creating
hundreds of big pay jobs. Why go along at $25, $30
or $45 a week when the good jobs in Radio pay $50,
$75, and up to $250 a week. My book, “Rich Rewards
in Radio,” gives full information on these big jobs and
explains how you can quickly become a Radio Expert
through my easy, practical, home-study training.

SALARIES OF $50 TO $250 A
WEEK NOT UNUSUAL

Get into this live-wire profession of quick success. Radio needs
trained men. The amazing growth of the Radio business has
astounded the world. In a few short years three hundred thousand
jobs have been created. And the biggest growth of Radio is still.
to come. That’s why salaries of $50 to $250 a week are not un-
usual. Radio simply hasn’t got nearly the number of thoroughly

trained men it needs. Study Radio and after only a short time
Jand yourself a REAL job with a REAL future.

YOU CAN LEARN QUICKLY AND EASILY,
IN SPARE TIME

Hundreds of N. R. I. trained men are today making big money—
holding down big jobs—in the Radio field. Men just like you—
their only advantage is training. You, too, can become a Radio
Expert just as they did by our new practical methods. Our
tested, clear training, makes it easy for you to learn. You can
stay home, hold vour job, and learn quickly in your spare time.
Lack of education or experience are no drawbacks. You can
read and write. That’s enough.

MANY EARN $15, $20, $30 WEEKLY
ON THE SIDE WHILE LEARNING |

My Radio course is the famous course “that pays for itseif.” I teach

you to begin making money almost the day you enroll. My
new practical mcthod makes this possible.  I3F give you SIX
BIG OUTFITS of Radio parts with my course. You are taught to

build practically every type qf recciving set known. M. E. Sullivanp,
412 73rd Street, Brooklyn, N. Y., writes, I made $720 while studying.”
Earle Cummings, 18 Webste Street, Haverhill, Mass.: ‘I made $375
in one month.”’ . W. Page, 1807 21st Ave., Nashville, Tens.: “1I
picked up 3935 in my spare time while studying.”

YOUR MONEY BACK IF NOT SATISFIED

“T'll give you just the training you need to get into the Radio husiness.
My course fits you for all’ lines—manufacturing, selling, servicing
sets, in business for yourself, operating on board ship or in a broad-
casting station—and many others. I back up my training with a signed
agreement to refund every penny of your money if, after completion.
you are not satistied with the course I give you.

ACT NOW—
"'64-Page Book Is FREE

Send for this big book of Radio in-
formation. It won't cost you a penny.
It has put hundreds of fellows on the
road to bigger pay and success. Get
it. Investigate. Sec what Radio has
to offer you, and how my Employvment
Department helps you get into Radio
atter you graduate. Clip or tear out
the coupon and mail it RIGHT NOW. *

J. E. SMITH, President
Dept. 22T '

National Radio Institute
Washingion, D. G,

Please say youw saw it i SCIENCE AND INVENTION
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You can build
100 circuits with
the six big outfits
of Radio parts
= 1 give you

Find ouf quic
abouf His

J. E. SMITH, President
Dept, 22T, National Radio Institute
Washington, D. C.

Dear Mr. Smith: Kindly send me vour big book, “Rich
Rewards in Radin.” giving information on the big-money
opportunities in Radio and your practical method of teach-
ing with six big Outfits. I understand this book is free
and that this places me under no obligation whatever.

Name.......o Age e
AGATess. . .o ii v b e e e e s
CUY..ooo State. . ......
Occupation. . ....................
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“Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact” - - - = - - « - - - ‘HUXLEY

FACTS ON TELEVISIO

By HUGO GERNSBACK :

OW that television has actually arrived, and inasmuch as a
number of radio stations are already broadcasting images of
living subjects by television, a few pertinent facts concerning
the new art may not be amiss.

There is still a good. deal of confusion in the public’s mind as to
what television really is. This is primarily due to the fact that such
words as radio movies, radiovision and radio pictures all confuse the
popular understanding of television.

Not so long ago, in order to clear the issue, I gave the following
definition :

“TELEVISION. MEANS INSTANTANEOUS SIGHT AT A DISTANCE”

Anything that this definition does not cover is not true television.

Certain stations are now broadcasting «radio plhotographs. This is
a process where a photograph is first {aken, then developed, mounted
on a cylinder and sent piecemeal over the air, as we may express it,
by radio impulses. At the receiving end we have a corresponding
cylinder, 'with sensitized paper attached, and after a period varying
from three to seven minutes, we receive a photograph. That is tele-
photography, but it is NOT television.

Then there is another process whereby at the sending or trans-
mitting station a reel of motion picture film is run through a machine,
and at the receiving end a similar motion picture is received on a
screen, ustally made of ground glass. This brings us a step nearer
to television, but it is, of course, not true television, because according
to .the definition it is not sight at a distance. It is receiving motion
pictures that were made at a previcus time, long before the broad-
casting, and these motion pictures are then transmitted and thus received
as motion pictures.

Paralleling this, we can take a phonograph record, which had been
made months ago, and play it in a broadcast studio. You will receive
the sound of the phonograph record, but you will know that it is
“canned” music. Transmitting motion pictures by radic is, therefore,
the transmission of canned “sight,” which is analogous to ‘“canned”
music. ~ B

True television, to restate th€ case once tmore, is “Instantaneous
sight at a distance.” You therefore see what is going on in the
distant radio studio, instantaneously, at the time the event is taking
place. If someone in the studio steps before the television transmitter
and moves his hand or smokes a cigarette and you receive the image
of this procedure instantaneously at the time the event is taking place,
on your television receiver, we then have real television.

1 have gone to some lengths to explain this, because there is still
a good deal of confusion on the subject at the present time.

It is true, that television is, as yet, a crude art, with no refinements.
For the next few months, experimenters who build their own television
receivers, will he glad if they can receive the face of a man or a
woman so that they can distinguish the individual features of a person.

At the receiving end, we usually have a disc about two feet in
diameter which disc is spun at an unvarying speed by means of an
electric motor. The disc has a numwber of holes in a spiral line, and
belind the disc there is a neon lamp. This neon lamp is connected
to the loud speaker terminals of your radio set; if you are sufficiently
near a broadcast station, say not more than twenty-five miles distant,
and if the signals received are fairly strong, you will then see a
true image appearing in the plane of 'the disc by looking through the
holes in the disc. The image at the present time, due to the glow
of the neon tube, is of a salmon-pink-red hue. The image is rather
small, usually about one and one-half inches high by one inch wide,
or thereabouts. This image can be enlarged somewhat by means of
a lens, but if vou try to enlarge it unduly. it becomes very coarse and
almost indistinguishable. Also the image becomes much dimmer when
enlarged too much.

Many people want to know why a large image cannot be received
by television at the present time. The explanation of this is that the

. present time, in television is the synchronizing feature.

intensity of the light of a neon tube is not sufficient to give the
illumination required to throw it upon a large screen and thus project
a bigger image. DBut this is only a temporary handicap. Sooner or
later, this problem will be solved, most likely, during the next six
months.

An important point about television in its present stage is, that
the public should understand, that it will be quite a while before
complete television sets will be sold. Many so-called kits for those
experimenters who want to make their.own, will, of course, be obtain-
able, but such kits are only for those fairly well versed in radio,
clectricity, optics and general science. The greatest difficulty, at the
If, at the
transmitter, the scanning disc has 48 lholes and spins at exactly 600
revolutions per minute, you must have exactly the same elements
in your receiver. Moreover, the speed at the receiver must be abso-
Jutely exact, and if hole No. 1 passes a certain object point at the
transmitter at a given {raction of a second, the same hole in the same
position must also pass the same spot and at the same instant at the
receiver. If that is not the case, the discs, that is the one at the
transmitter and the one at the receiver, will not be in step, and they
will not be what the engineer calls “in isochronism.”

A great deal of attention is given at the present time, by engineers,
to get automatic synchronization, but this stage is as yet not reached.
That means, of course, that television is not ripe for the public. It
will be some time before you can step over to your radio, press a
button, turn a switch, and receive perfect television images, without
having to do anything at all. :

If you remember the hectic radio boom days of 1921, you will
possibly recall when you frequently had to hang on to the dials with
both your hands, in order to get any intelligent radio reception; and
even then, the reception usually was accompanied by numerous squeaks,
howls and squeals. Parallel conditions prevail in television today.

This condition is greatly aggravated by the fact that the eye is far
more sensitive to wvariations than the ear. A little static and other
interfering noises in your radio set are discounted by the ear, and
are no longer heard. VYet, in television, the same static and inter-
ferences show up as coarse streaks in the image and often spoil the
received picture.

But all of these things are only temporary. The main and important
fact is that television has actually arrived and that hundreds and
thousands of qualified amateurs and radio experts will be experimenting
with television during the next few months.

It is {felt, that the present system whereby we require a rotating
disc and asmotor at the receiving end is only part of a transitory stage.
During the next two years, we will have entirely different methods
and most likely will not have any moving discs at all, but the receiving
image will be built up in some other and less cumbersome manner.

Also, at the present time (referring to the usual broadcast band
between 200 meters and 545 meters) we cannot receive simultaneously
sound and vision. The reason for this is that both television and
sound are received as sound. The usual broadcast reception is had
in the usual manner, but the television impulses are received in a
sort of high pitched screaming sound, that rises up and down, and
is not at all.pleasant to your ears. So we have the effect where
the ustial broadeast sounds are received first and then the radio
snnouncer will say, “We shall now televise the face of our next singer.
Mr. or Miss So-and-So.” Then for a short space, or from three to
ten seconds, vou receive the aforementioned high pitched screaming
sound in your loud speaker. At the same time, the image will be
seen through your television disc. At the end of the television broad-
cast, the usual sound broadcast goes on again. Simultaneous hroadcast
of sound and television is, as vet, not in sight, but sooner or later
it will be developed. The important thing is that a beginning has
been made, and that television has actually arrived, although, for
the present time, it is only [pr the experimenter.

=

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) .ad 2XAL (30.91 meters) on various scientific subjects.
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How Mechanical Devices Help
By SAM

CHAIR LEG

% N the stage was a table.  he applauds vigorously and goes
\\ SLIGHTLY BENT
TO AT
INTO HOLE
\h¢m CANDLESTICK

And on the table was 'a  away with the feeling that he has
flower pot. And on the gazed upon something that smacks

CANDLESTICK ( voem o flower pot was a candlestick,  of unparalleled skill, )
v Lg—eanotestick  And on the candlestick was a chair. But . . . there are juggling effects
" HoLow rorTion( | And on the c‘haxr was a man. And and juggling effects; some only ac-
CRICERDLESTICY the man was juggling three oranges! quired after long years of patient

Effects in balancing like that are  practice; others which can be per-
a wee bit beyond the ken of the  formed by any athletic man or
average spectator; so, consequentlyy  woman equipped with the necessary

SUDING IRON
BOLT

METAL
FLOWERPOT

RUBBER
SUCKER

1 ON BOTTOM

§ OF

FLOWERPOT

METAL TUBE
- TO RECEIVE 3
IRON BOLT

HAT MADE
FROM HEAVY
PAPER OR

The flower pot
sticks to_the
table, and the
candlestick to
the flower pot
by methods
shown.

RUBBER RING USED /
AS BALANCING WEIGHT

Above we see what seems to be a very
clever stunt in juggling and in maintain-
ing balance. The juggler is seen poised
in a rather precarious position on a
chair, one leg of which rests on a candle-
stick and the candlestick stands on a
flewer pot on top of the table. A stunt
of this nature generally carries quite a
bit of applause with it, yet it is not as
difficult as it seems. The diagram ex-
plains how it is done.

= ON A FIXED AXIS BY MEANS 3¢
R B OF THE BALANCING WEIGHT

BALL RUNS ON CUE
BETWEEN THREADS}

METAL C?

With the aid of a
5 thread the ball can
i be made to run along
o a billiard cue.

“  Many ingenious and apparently difficult feats in jug-
i gling are accomplished through the expedient of trick-
; ery. For example, it would be absolutely impossible
for a juggler to balance a ball on a billiard cue as shown
in the photograph immediately above. Yet this becomes
an easy stunt if recourse is had to the aid given by a |
thin piece of thread fixed to the cue at the top and . &
held by the fingers as the diagram immediately under i =

the photograph shows.

S o T

Bolts are frequently employed to rivet individual pieces ! .
i of apparatus together or even to hold chairs together % L
1 after they are placed one on top of the other to produce 5
an effect of recklessness. When these bolts are shot £
into place the entire structures become nearly as rigid v

as a steel tower. The juggler, therefore, need have
no greater fear than he would have were he climbing |
an ordinary ladder. On these l
pages we show but a few of
the many subterfuges employed.

Ry

e 12 O S R S o
N IR

At the left we see a bowl full of
water being spun on the end of a
billiard cue., . At the termination of
the stunt, the bowl is dropped, as is
indicated in the photo at the right,
at which time it will be found empty.
The water has evidently disappeared. -
It is not generally known that this i
water is made to travel into the bil-
liard cue used to spin the bowl,
through an opening at the bottom.

§.c— SPINNING POLE

PROWAS - LN e

L
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To Produce [lusions of Skill
BROWN

and all-important apparatus. Such an
effect is this table—flower pot-—candle-
stick—chair balance. It hinges, as does
many another effect of a juggling nature,
on the use of concealed apparatus.

In this instance, the table is wnpre-
pared. The mouth of the flower pot,
however, is entirely covered with a large
rubber sucker, which, when pressed
against the wooden table top, adheres
with extreme rigidity. The candlestick
contains a concealed iron rod, as illus-
trated by the first photograph, down in-
to a metal recess in the flower pot, and
thereby welds the two firmly together.
The last item, the chair, is
an ordinary chair with the
possible exception that one
of its rear legs has been
curved slightly so as to allow
a better fitting into- the hol-
low top of the candlestick.

So ... it's not so hard
after all! The flower pot is
fastened to the table, the
candlestick is bolted to the
flower pot, and the chair is
wedged firmly into. the can-
dlestick. The  performer
then mounts his “precarious

spiring” effect of a similar nature is the
Chair Balance. On looking at the photo-
graph of this, one may be pardoned for
saying, “It's a good trick if he does it,
but a better one if he don’t,” for it is
obvious that the slightest slip-up would
result in the classical “grand flop.”
But . . . no danger! As impossible as
the feat appears, it can be readily exe-
cuted by even the most nervous per-
former, as shown by the accompanying
diagram. Inside the hind legs of three
oi the chairs are concealed bholts which
can be shot up or down with a single

(Continued on page 568)

SLIDING BOLT
S

METAL
CANDLESTICK
WITH HOLLOW

STEM

RUBBER SUCKER
CN BOTTOM OF
CANDLESTICK

491

A one-hand stand on the
end of a candlestick is sim-
ple when a bolt from the
candlestick runs into a tube
attached to the arm.

perch” where he “cascades”
and “showers” three oranges,
balances two or three spin-
ning plates, and does vari-

ous other
legitimate
bits of jug-

glery.

. Another
awe - in-

TR R T et

Here is one effect that can be performed legitimately.
young lady balancing a ball on a rapidly moving parasol. She estimates
the position of the ball by the shadow it leaves. In trick juggling or
in the juggling performed by certain artists who would rather produce
effects than practice for years to master tricks of skill, the ball itself
is attached to the end of the thread, the opposite end of which is fitted
to a metal cap which rests on the tip of the parasol.
observed that the parasol can be rotated rapidly and the ball balanced
without fear of losing it yet the inference of skill is produced.

\v’j N
| At the end of a per~
formance two leopard
rugs, which during the
entire act have been on the
floor of the stage suddenly
leap toward the juggler. This
is accomplished by the aid of
two threads, accentuated in
the photograph above.

HOLLOW
CHAIR LEG

Who couldn’t zeep a chair in
this tilted position on the top
of the pyramid of others when
he receives the aid of bolts
fitted in the legs of the chairs.

We see the

It will thus be

wwWwW americanradiohistorv com

At the left we see
quite an accomplish-
ment in  juggling
which becomes a trick
of no great intrinsic
value when faking is
resorted to. - Here a
chair is mounted ‘on
a table, and this
holds two other
chairs, placed leg: to
leg, as the photo-
graph indicates. A
man seats himself on
the top and then bal-
ances himself. Two
sliding bolts in the
legs of the chair at
the top and sliding
bolts on all four legs
of the chair at the
point indicated by
the second arrow re-
lieves the danger.

When pieces of ap-
paratus are joined
together by bolts it
is no more difficult to
produce a seemingly
difficult effect than it
would be to do this
on the safety of a
mat.
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Above we see
a most fre-
quent cause of
accidents. Last
yvear’s statistics
show that 5,400
persons were
burmed or
scalded and
1,500 were vic-
tims of fires or
explosions. This
data was com-
piled by the
National Safety
Council of the
United States.

Dangerous accidents and possibly death

may be avoided by placing a wooden

rail across the wi%dow frame, as shown
above.

TRIKING, tragic and certainly con-

vincing evidence of a great national

need for housewives and others to

practice safety first in the home is
seen in a digest of last year’s accident facts
by the National Safety Council, with head-
quarters in Chicago.

This survey shows that accidental deaths
in the United States increased from 79,305
m 1911, to an estimated 95,496 last year
(1927), a difference of approximately
16,000. It shows that the number of fatal
accidents in the home last year was 24,000
and it estimated that the number of per-
sons injured was 5,000,000, Automobile
accidents were revealed tc be the only
class that caused more deaths than falls,
burns, scalds, fires, and other mishaps in
the home. It shows that, probably as a
consequence of almost a score of years of
intensive safety-first education in industry.
<he number of industrial accidents, fatal
and non-fatal, has been steadily decreasing
and is now less than the number of home
accidents,

Analysis of statistics reveals that acci-
dents are the third most important cause
of deaths of men, whereas they are sev-
enth on the list of causes ot deaths of
women. The figures show that of the
24,000 men, women and children who died
iast year as a result of accidents in the
home, 8,000 {fell, 5400 were burned or

Science and Invention for October, 1928

Good Housekeeping Promotes Health and
By RHYS G.

scalded, 1,500 were victims of fires or explosions, 450 were killed by electricity,
3,600 were overcome by gas or suffocated, 2,000 were poisoned, 600 were shot
by firearms, and the remaining 2,450 were victims of other causes. Most of
these deaths were avoidable; in fact, the National Safety Council points out
that 90 per cent of accidents can he avoided, if proper alertness is practiced.

The statistics show that more than one-half of all deaths by falls are 1o per-
sons over 55 years of age. They disclose that more than one-half of all deaths
by burns are to children under ten years of age. They announce that the most
of the home accidents occur in homes of the poorly housed.

To help promote health and happiness by pointing out how these home acci-
dents can be ayoided, this article will tell some of the things
to do and some of the things not to do around the home to
practice safety first. Good housekeeping is perhaps the chief
contribution to safety in the home.

HOW TO PREVENT ACCIDENTS

N the first place, loose rugs on a -slippery floor are a
hazard and they are doubly so if they are located mnear the
head of a stairway. Rugs should be made secure. Stairways
should be lighted. They should have railings and these rail-
ings should be firm. This is particularly important if they
lead to a dark basement. The porch should have a railing,
too. So should the front steps. The children should not
slide down the bannister and they should not leave marbles
and tops and other toys on the stairs, because a person might
trip over them and suffer a serious fall. Adults should be
watchful, too, not to clutter up stairs with things that
might cause a fall. Remember, one-third of the fatal
accidents in the home last year were due to falls. Some
) of these were from unsteady step-ladders. A step-ladder
S should be in good condition and it should be spread
out correctly when used. A chair should not be
s Y used to step on to hang a picture or to reach some
N height for other purposes. This is a frequent cause
) of accidents, When a rocking chair is used as a
step-ladder. beware. Small children like to climb,
and then they are likely to fall if
they are not on a secuvre perch.
Therefore the necessity of keeping
out of sight the things that they
would be tempted to seck.

A child will reach for the handle
of a vessel on a stove and might
dump it on his head. Turn the
handles toward the center of the
stove and out of reach of the child.
Keep the coffee pot well away from
the table edge so the child cannot
pull it off. For her own protection
the housewife should pour hot liquids
with the spout away from her
so there will be ne danger of
being scalded by hot steam.
Many women do not practice
this precaution merely because
they have never thought of the
advantage, safety experts say.

Hanging the wash on
fire-escapes is a bad
practice and might
lead to a dangerous
accident.

The handles of pots and
pans should be turned
toward the center of the
stove, far out of reach
of children who, in at-
tempting to grasp the
handle, might spill the
contents and become
badly burned or injured
for life.
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Happiness by Preventing Accidents

THACKWELL

Clothes should not be hung over a stove to dry because, if they are not con-
Kerosene should not be poured on a wood
Persons have been killed by c¢xplosions that resulted from
Gasoline should never he substituted for kerosene.

stantly watched, they may catch fire.
fire to speed ignition.
this heedless act.

SOME SAFETY HINTS

IT seems needless to point out that a person should not look for a gas leak with

a lighted match, but that thoughtlessness last ye

Soapsuds can be applied to a pipe or connection where it is
If tiny bubbles appear, the leak
The gas should be turned off and the company

thought there may he a leak.

has been found.

should be notified.
The oven door should always be opened before

lighted. The lighted match should always be applied just after the

gas is turned on. An accumulation of gas and air
explosion often follows failure correctly to light gas.
A curtain should not be thrown back over a gas

should not be arranged so that it might blow across a flame.

Coats and other things should not be hung from

because this tends to weaken the fixture and might cause a leak. ]
A window of the house should always be open sc that in case of ]

¢scaping gas from some cause or other at any time t

be an outlet for the gas and a means of letting in fresh air
A woman
prepared dinner and then went to sleep in a kitchen chair,
expecting to awaken in plenty of time for return of the
The food on the stove boiled over and this put
But the unlighted gas continued to pour :
from the burner and, because all the windows of the home 4 i

It was not possible |

which would prevent a possible asphyxiation.

family.
out the gas.

were closed, it quickly filled the place.
to restore the woman, who was overcome in her
sleep.

When fat is used for frying, alert care should be
given to see that it does not spatter the hands cr face,
thus causing burns. If it boils over atop the stove,
a handful of salt should be thrown over the flames.

PREVENTING BLOOD POISONING

L

ar caused deaths and fires. ,‘1

the gas is ]
'
causing an §
g
fixture or |
.

a gas jet 4

here would

F.

F a window seems to stick, apply

force steadily in trying to open it
and do not try to do so by sudden
jerks and thumps, or you may be cut
by broken glass. Never use a prop
to hold up a window that is not coun-
terweighted, for many children, and
cven adults, too, have suffered painful
accidents when they accidentally or
out of curiosity removed these sticks.
or other makeshift and perilous sup-
ports and the windows came down
with a terrifying bang, catch-
ing the hand or arm and causing
bruises and perhaps broken
bones. See that proper catches !
or other devices are installed AL
to hold the window up, when
vou want it open.

=

e

EEEEE

It seems needless to point
out that many persons lost
their lives last year
through carelessness in
lighting the gas. The oven
door should always be
opened before the gas is lighted,
and the lighted match should
always be applied two or three
seconds after the gas is turned
on, never more,
e
Poisons should be put away
where they cannot be mistaken
for some harmless preparation.
The bottle should be labeled
clearly. Statistics show that
during the last year, 2,000 per-
sons met their death by being
poisoned through carelessness.

wwWwW americanradiohistorvy com

Pans contain-
ing peisonous
or hot liquids
should be set
well out of
reach of chil-
dren. The
Safety Coumncil
claims that
90% of the ac-
cidents can be
avoided if
proper precau-
tions are
taken, More
than one-half
of all the
deaths by
burns are of
children un-
der ten years

3 of age.
N T W 0 T T RS RS

One-third of the fatal accidents last year
were due to falis. A chair should not be
used to step on when hanging a picture,

Be very careful in using tools and
household equipment. A hatchet han-
dle should be secure. Keep the hand
a respectful distance from wood, when
sawing, else the saw may jump back
and cut the hand. Accidents happen
in opening glass fruit jars. Use cau-
tion and take your time, and if they
break, discard the entire contents of
the jar rather than run the risk of
feeding broken glass to your family.
Take your time in opening a tin can.
Be careful not to be cut by the jagged
edge. When you handle firewood,
why not wear a pair of gloves? Splin-
ters and rusty nails cause blood-poison-
ing and that sometimes causes death.

The time and labor-saving devices
constantly being invented and mar-
keted to make woman’s work in the
kitchen easier and more efficient fre-
quently include safety attachments.
Some of the latest electric irons have
automatic devices to shut off the cur-
rent when they get to a specified tem-
perature and some do not. If yours
does not, then be careful in using it
and never, never leave it on the iron-
ing board with current turned on while
you run to answer the telephone or
doorbell. You do not know how long
you may be absent, and in the mean-

(Continued on page 569)
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- THERMITING ICEBERGS

Ice ) ams Cost Millions of Dollars Yearly; Prof. Barnes Tells How to Break Up

Ice Formations Cheaply and Simply *

By HOWARD T. BARNES

Professor of Physics, McGill University, Montreal, Canada

INTRODUCTION

N giving this little account of Ice Fight-
ing, T have in mind always a time when
mankind will wake up to the fact that
we are masters of our destiny, and that

with modern engineering skill anything in
reason is possible. The children of to-day

e

made. Every snow storm costs the City of

New York about one million dollars for
snow-removal alone.

The great water power plants situated on
northern rivers are seriously affected by ice,
and many of them are reduced to half their
summer capacity.

The loss to telephone and telegraph lines
due to sleet is very scrious.

All this represents loss, and is therefore
never considered as money made when saved.
To this I ascribe the apathy and the reluct-
ance displayed by the big interests and the
Governments in directing concertive study
to the problem of fighting ice and snow.

This is why I want all the boys and girls
of this country to think over this matter
seriously and to realize the need: for careful
study of remedial work in saving the vast
fortune which is slipping annually through
our hands.

‘A charge of ninety pounds of thermit react-
ing in ice on the St. Lawrence River. This
chatge lifted up a mass of ice 8,500 feet
square and 9 feet thick, broke it and the
pieces floated down the river in a few min-
utes. The metal container of the charge is
seen shot up in the air to a height of 100 feet.

0

will be the men of affairs to-morrow, and
therefore I am always glad to address the
younger audience, hoping that their recep-
tive minds will become interested in the facts
of Nature, and will thus realize what can be
accomplished even under a generation grown
up with the idea fixed in their mind that ice
and snow is a visitation of the Almighty like
the weather, and therefore incapable of being
modified. X

It is wonderful in retrospect to look back
to the progress during the past 30 years in
handling ice and snow, and it is a conserva-
tive mind indeed which cannot look forward
to the next 30 years with assurance of the
tremendous progress which will be made.

COST OF ICE AND SNOW TO THIS
COUNTRY

THE annual tax imposed on us by Jack
Frost is ecnormous. In our waterways
we find the navigation ceasing with the ad-
vent of winter, and where means are found
for breaking ice the expense must be borne
by the Government so great is the cost.

In the great Port of Montreal, closed for
five months of the year, the weekly loss runs
to $15,000,000. In the operation of automo-
Diles, no estimate of the millions lost has
heen made. All our Taxi Companies report
thousands of dollars spent in damage done
every winter.

In the operation of.the railroads, the clear-
ing of snow from the tracks and the thaw-
ing of switches represents much money. In
delays to traffic, no estimate has ever been

* Subject of a lecture given by Prof. Barnes in
WRNY’s “University of the Air” Series.

ILLIONS of dollars
worth of business, not
to mention many lives,

is lost every year in the United
States, Canada and other parts
of the world,due to great masses
of ice which pile up and prevent
navigation of rivers and har-
bors. Also great masses of ice
in lakes and rivers are frequent
causes of disastrous floods, rep-
resenting another huge mone-
tary loss.

Professor Howard T. Barnes,
of McGill University, Montreal,
Canada, is probably the greatest
expert in North America on the
problem of how to rid harbors,
rivers and lakes of dangerous
jce formations. Prof. Barnes
has also developed a remarkable
method of attacking and de-
stroying icebergs, those danger-
ous menaces of sea voyages.
Prof. Barnes has perfected a re-
markably simple method of
applying thermit to the de-
struction of huge quantities of
ice, such as icebergs.

NEED OF MILITARY PREPAREDNESS

N all respects the coming of winter brings

the enemy ice and snow with regular re-
-mrrence. Ice must be regarded as an enemy
to mankind, for since the earliest dawn of
history man has been fighting the encroach-
ment of ice for his very life. No one fact
of Nature has influenced so fundamentally
the whole course of human history as ice,
for the great ice ages of the past have driven
men from their homes and modified the
mode of life just as they will in the future.

But what is done in the case of the ap-
proach of the enemy must be done in the
case of the approach of winter. Prepara-~
tions must be made, and forces organized to
meet the on-coming of ice and snow in time
to temper its effects and prevent its gaining

wwWwW americanradiohistorvy com

the hold and paralyzing the industries of the
country.

You may ask how can this be done? All
I can do is to try to explain to you how it
has been done so far, and what can be done
with wonderful results in the future.

METHODS OF ICE FIGHTING

N our rivers and lakes one great barrier

is the copious formation of ice on the sur-
face. Every vear many grain vessels are
caught on the great lakes by a sudden drop
of temperature., With a low temperature icc
thickens rapidly and resists all efforts but
that of special ships called ice breakers to
move it.

Navigation is impeded and ships are in-
jured by the sharp edges of the ice as they
are forced through the solid pack. The new
ice on a cold day is like a sharp knife, and
cuts or ruptures wooden or steel plates, caus-
ing leaks to start. '

In many rivers other serious conditions
arise owing to the channels remaining open
after the bays and shallow areas have frozen
over. Great fields of ice move out and hlock
the channel, into which the broken pieces of
shore ice become packed and the whole ce-
mented by snow blown into the water and
fine ice crystals called frazil and anchor ice
which forms in the open water on the bot-
tom and is carried by the current into the
pack. Thus an ice jam is produced which
dams back the water and causes the river
to overflow its banks and flood the surround-
ing country. So severc are these winter
floods that many farmers have to resort to
their upper stories every vear and go about
from one farm building to another in boats.
This results in great loss and suffering to
man and beast.

The Canadian Government has three ice
breakers on the St. Lawrence River, which
are stationed at Quebec City and operate all
winter through Cap Rouge where the great
Quebec Bridge is situated, in order to pro-
tect the river bank from the flooding. These
boats have been working since 1908, and have

(Continued on page 540)

A terrific explosion takes place When thermit

is used to crack and break up ice jams. In

this case the thermit can was shot high in the

air, and the whole ice sheet was lifted and
ruptured,
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Steel Nosed Ships and Thermit Break Up Ice
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2% -PULLS ICE UNDER BOAT .
Boats used for ““ice-breaking” are specially constructed; cross section shape Bow propellers have been found useful on Canadian ice-breakers to move

preferred at A; B shows shape of bow, and C shows later stage. the broken ice sternward. Inlsome casey steam and hot water jefs are
also employed.
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In thermiting icebergs, according to Prof. Barnes’ method, three ninety- In many cases an ice jam occurs at the otiflet of a lake, and the peints
pound charges of thermit would De placed in holes drilled at points marked X show where thermit charges may be placed to loosen the jam.

marked X.
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Above we see how a ninety-pound charge of thermit in its galvanized iron In a big ice jam at Ogdensburg, N. Y., two ninety-pound charges of thermif
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can is placed in a hole cut or drilled in an iceberg. Note the fuse. succeeded in _breaking up a million tons of ice, which floated out of the lake.
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How ice-breaker ships are built, the bow being reenforced with two-inch In connection with our cover illustration, this picture shows the magnitude
armor steel, The inside of the hulé is strongly cross-braced with steel of the flames, when a ninety-pound charge of thermit broke up an iceberg.
girders. .
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. The above photograph shows the German Dbattle cruiser Moltke, which
was raised from the bottom at Scapa Flow, Scotland, where it had been
sunk after the war. The two air locks may be seen attached to the
bottom of the hull. The cruiser was refloated largely through the agen<y
‘ of compressed air.

Science and Invention for October, 1928

View of a salvaged one-thousand ton destroyer appears above.

Raising the German Fleet

Sunken Battle Cruiser and Twenty-Five Destroyérs Salvaged

NDER the terms of the Armistice

the German government was to give

the British Admiralty the bulk of

the fleet. These ships however,
were sunk by the officers who had been or-
dered to deliver the ships to the British.
Since that time eight years ago, the German
fleet had reposed on the bottom of the ocean
off Scapa Flow, Scotland. The German
battle cruiser Moltke and some twenty-five
one-thousand ton destroyers lay on the sea
bottom off the Orkney Islands.

DESTROYERS SALVAGED

ECENTLY, the British salvaging cor-

poration undertook to raise the ships
and was successful in their attempts. A
submergible testing dock was towed to Scapa
Flow, and was then cut in half, each hall
being equipped with a number of ten ton
winches provided with strong steel cablcs.
With these winches, it was possible to exert
2 two thousand ton lift on the lines anc
raise the 1,000 ton destrovers one by one.
Divers passed a number of the cables be-
neath each vessel which was thus success-
fully carried to the shore. The outstanding
engineering achievement, however, was the
raising of the German battle cruiser, the
Moltke which lay on a sea bed off the west
shore of Cava Island in water having a
depth of seventy-two feet. The criuser
listed sixteen and
one half degrees to

By I. W. SECOR

work extremely difficult. Her masts and
funnels were broken off and the bridge had
been crushed and gun turrets damaged, says
an expert in Compressed Air Magazine. Be-
fore actval operations could take place, it

AIR HOSE
PR

i

TUB OF WATER

&

o e =

The above illustration shows an experiment
which can be carried out to illustrate the
principle of raising sunken ships with com-
pressed air. A can fitted with check valves
immersed in a pail of water has a hose connec-
tion with a tire pump. The can may be filted
with air and will float.

engine room.

it

was necessary to remove the entanglements
so that the divers would not he hampered.

HULL MADE WATER-TIGHT

T HE plan finally accepted was to place the

cruiser in an upright position and bring
her to the surface by use of compressed air.
Before this could be accomplished, however,
it would be necessary to make the hull air-
tight. An air lock was constructed in the
ship’s bow and gave access at a point about
fifty feet in front of the boiler room water-
tight bulkhead. This distance had to be
traveled by the divers in going to that com-
partment. Due to the fact that the stern
lay at a greater depth than the bow, it was
necessary to construct an additional air lock
<o that entrance could be gained to the
The placement of the air
locks and the position of the ship may be
seen in the illustration. Because the cruiser
rested upon a sloping sea bed, the raising
of the bow -and the stern would have tended
to depress the stern still further. Accord-
ingly it was necessary to apply other means
in addition to compressed air to get a uniform
The submergible dock used in raising
the destroyers was again brought into action.
One section was placed ahove the wreck
and twenty-four steel cables passed down
and around one of the turrets, and also

attached to numerous other points. These
lines were hauled
tight, and as the

port and her bow
was higher than her
stern. The ship is h
six hundred and ten d
feet long, draws
twenty-eight fect of
water, and has a dis-
placement of twenty-
three thousand tons.
The vital portions
were guarded with
armor plate ranging
in thickness from
four to eleven inches,
which added greatly
to the weight of the
ship. When the Ger-
man crew fooded

SUNKEN
DESTROYER

WATER

SHALLOW |
i ﬁ&%ﬁ'ﬁ‘&ﬂa‘:ﬁ

"
¢ e
e e e v o

Bl _ stecl

tide rose. the buoy-
ancy of the dock ex-
erted a lifting power
of about 2,400 tons.
At the same time
compressed air was
forced iInto some
of the after com-
partments to expel
the water and to im-
part an added meas-
ure of internal buoy-
ancy. Although the
cables were
nine inches in cir-
cumference, many of
them were broken
during this opera-

her, she capsized and
came to rest on the
bottom in a position
which made salvage

destroyers.

The above illustration shows the method D
The two halves of the submergi
From these cables passed down to the sunken destroyer,

S which was ra
shallow water.
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ursued in raising the twenty-five one-thousand ton
ble testing dock were fitted with ten ton winches.

tion. Despite the ef-
forts of the divers,
it was impossible to

ised and towed to
. make all the bulk-
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heads actually water-tight. When
compressed air was forced into the
lower points, some of it worked
upward through these openings and

»" accumulated in the foremost section

T

- of the

. structed to scale and is made of

of the craft. This air which was
high pressure, tended to evacuate the
water and increase the buoyancy of
the bow. To neutralize this, a re-
lief valve was fitted, so that the
buoyancy could be regulated by con-
trolling the amount of compressor
air. The decks were made water-
tight, and a second air lock being
installed, it was possible to expel the
water by means of compressed air.
The leverage of the bow, however,
was still so great that the list to port
could not be overcome.

POSITION LEVELLED

HIS situation was coped with
by employing half of one of the
refloated destroyers which was at-
tached to the starboard bow of the
cruiser. This additional weight of
300 tons of metal and 200 tons of
water was counted upon to exert

_—AIR LOCKS

= = =

TSLOPING SEA-BED ,
Y SIDE VIEW)

= FLOATEB AND

FILLED WITH
CONCRETE

|

The above illustration shows the major operations which were
undertaken in order to raise the battle cruiser.

!
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a depressing and turning moment
that would act in the same" direction
a5 that obtained with the cables. The
list to port still persisted so another
means was employed. The bunkers
and tanks at the sides of the ship
were made air-tight and the sub-
divisions on the port side were filled
with air, while the subdivisions on
the starboard side were flooded with
1000 tons of water. A pontoon con-
sisting of one section of the floating
dock was then moved to the star-
board- side of the Moltke. Twelve
cables were passed from the pontoon
over the destroyer and thence down
under water and fastened to the deck
on the port side. When the tanks of
the dock’ section were charged with
water, the increased dead weight ex-
erted a pull and raised the port side
thus overcoming the list. The dead
weight of the destroyer was with-
drawn and the bow immediately rose
above water. In order to meet with
the emergency, the relief valve was
opened and then compressed air was
directed to the interior of the after

(Continued on page 566)

GEOGRAPHIC PUZZLE GLOBE

HE modern method of teach-

ing by employing psychology
has come to be recognized to
be far superior to the old system
where the student lived in fear
rod. A new - invention
which may be termed a geographic
educator has recently appeared on
the market and is a combination
globe and puzzle. A child uncon-
sciously absorbs knowledge while
playing with the globe. The de-
vice is divided into countries and
and continents and has the added
features of the air routes of
Lindbergh and Chamberlain and
the Hawaiian flights marked upon
its surface. It is scientifically con-

38 individual inserts and 7 sec-
tional pieces, 6 of which comprise
the various continents and the
other section, the North Pole. A
child will readily recognize the
fact that he cannot place any

The
the puzzle globe which is made
seven removable
The article is made of special
plastic material which is non-
inflammable, indestructive and
washable.
structed to
manufacturer on request.

in

illustration below shows

sections.

is con-

The globe
of

scale. Name

country in South America into
another country, because it will
not fit. Consequently, while he is
playing with the globe and trying
to find the location of continents
and countries, geographic knowl-
edge will be absorbed without his
being conscious of the process.
Each continental section, when
separated from the globe, still
shows that the globe is round at
all times, as will be noticed by
the curvature. Novel features of
the device are its indestructible
construction, and non-inflamma-
bility. Blind people will gain not
only in education, but will have
much enjoyment and entertainment
by playing with this article. When
teaching geography in schools, the
pupil is asked to look at a flat map
and imagine the earth to be round.
A globe of this nature will help
in the visualization of the  earth
as a sphere.

NEW USE FOR MOVIE CAMERA

EEE“WE&M’F”‘?

T

The above photograph shows Mr. McClellan

and a Los Angeles police captain about to

perform their latest stunt, which consists in
shooting an egg from McClellan’s head.

R

In the above photo, McClellan is focussing
the camera and the police captain is taking
careful aim at the egg. Note plugs in ears
of McClellan. Camera is “shot” with gun.

wwwW americanradiohistorv com
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Above is a close-up which was taken just
after the bullet had broken the egg.
the pieces of egg shell flying about.—Photos

Note
courtesy De Vry Corp.
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Above is a photograph of the geyser, “0ld
Faithful,” in Yellowstone National Park.

y EYSERS are eruptive thermal
springs. A geyser has a constant
source of water supply below the
surface of the earth. It may be

An excellent snapshot of a giant geyser in
violent eruption at Yellowstone National Park
appears above.

Referring to the diagram on this page,
we can see that the .column or pipe of the
geyser will be filled with water as it seeps
down through the soil to arrive finally at

likened to a sort of a tapering tube, into the
bottom of which water pours from subter-
ranean passages. At the surface there is
usually a sort of a basin which has heen
built up by a deposition of silica.

Geysers are usually found in an area where
hot springs are prevalent. Those in Ice-
land have been observed for centuries,
whereas those of Yellowstone Park have
been known from a comparatively recent
date. In Yellowstone Park alone there are
at least seventy eruptive geysers. True gey-
sers erupt periodically. In Iceland, the great
geyser has a pipe nearly 10 feet in diameter
and it hurls the water into a height exceed-
ing 100 feet. Its eruptive period is a day
or more. The Giant, a picture of which is
shown on the accompanying page and Old
Faithful, also illustrated, both found in
Yellowstone Park, throw columns of water
to a different height. The former of these
throws a column of water 5 feet in diam-
eter to a height of 200 feet and it plays
continuously for an hour and one-half. OId
Faithful spouts every 65 minutes and there
is a geyser, the Kxcelsior, which spouts
every eight years.

Prof. Robert Bunsen, the inventor of the
Bunsen burner, made researches in Iceland
and then demonstrated in the laboratory and
by laboratory experiment, his theory of gey-
ser action. This is generally accepted by
geologists as being a good indication of what
takes place in mother earth.

A model geyser built at North Western 'I'Inr-
versity is shown above. This seven-foot
model threw a column of boiling water as high

as the ceiling.

The infernal region,

the nearly vertical pipe proper. This
pipe leads to an area where there are
hot rocks or lava, and the water is
raised to such a point that it will
hoil. When the temperature in the
lower part of the tube is great enough
to cause the water there to boil, in
spite of the superincumbent pressure
of the column of water on the top,
some of the steam bubbles are forced
up into the area just above that occu-
pied by the hot rocks or the lava. It
is at this point that a violent rumbling
commences. This rumbling is always
heard prior to the geyser play. Some
of this steam manages to force its
way up to the top, and carries with it
a portion of the water near the sur-
face. Naturally there now exists a
sudden relief of pressure and at the
instant of this relief, the water at the
base of the pipe, already heated to
the hoiling point, flashes into steam.
and throws the entire column of water
above it into the air. One can fre-
quently cause an eruption to be has-
tened by dropping stones into the pipe
of a geyser. The reason here is again
the same. The stones dropping in
cause the water to circulate a little
raore rapidly and the water at the lower
region under pressure and practically at the
boiling point is permitted to move upward,
(Continued on page 567)

At the left is a view
of Lone Star Geyser
cone at the Yellow-
stone National Park.
At the - surface of
each geyser is usu-
ally a sort of a cone
which has been built
up by a deposition of
silica.

The illustration at
the right shows the
reason a geyser
erupts and how the
beiling
steam is forced up
into the air. Geysers
are eruptive thermal
springs and have a
constant water sup-
ply beneath the sur-
face of the earth.

water and || VAT

(i HOT WATER BREAKS
INTO STEAM RAPIDLY

STEAM AND HOT
_RISE. =

BOILING POINT
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giving up some of its
power. A geyser pho-
tographed at the time
of its eruption is
shown at the right.
These spouting col-
umns of water are
regarded by many as
being the second
greatest natural won-
der in America.

By referring to the
illustration at the
left, it will be seen
that the geyser has a
water supply beneath
the surface, and a
tapering passage into
the bottom of which
the water enters. The
hot water breaks into
steam, which in turn
pushes up a column
of water.
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HOW THE TELEVOX TALKS

The above photograph shows the inventor, Mr. R. J. Wensley, demonstrating
his mechanical man, which has now been given a voice.

N order to make the
equipment more
suitable for use over

a public telephone sys-
tem, the Televox has

LAMP LENS
}

/Jgpr.\
~4

now been given a
voice. To give the
mechanism means for
producing  articulate
speech, a piece of
moving picture film is
spliced to make an
endless loop. In the
present model two

sentences are spoken
and are recorded near
the two edges of the
film. The sound is
registered in several
closely spaced lines of
various shades and
widths. A small mo-

TO TELEVOX
SELECTOR

The above illustration shows how the Televox talks.

| _PHOTO-ELECTRIC CELL

3 STAGE
AUDIO AMPLIFIER 7

strike a photo-electric cell.

SPEAKER

Light rays pass through the film and

439

Speech is recorded on a ¢“movie” film and produces a suitable sentence send-
ing it over the telephone wires to the operator. The film is shown here.

tor drives the flm
whenever the voice is
required, and a select-
ing mechanism lights
either one of two
lamps, depending upon
the sentence required.
The light from the
lamp passes through
a condensing lens,
through the recorded
speech on the film and
strikes a photo-electric
cell. Here the light
rays are changed into

/ electrical pulsatiogs,
lified and di-
TELEPHONE Erlcr:gtezjim?o the mouth-
{OPERATED BY) piece of a telephone
TELEVOX) transmitter which “is

also operated by the
Televox.

X-RAY PHOTOGRAPHS OF ANTIQUES

A SWEDISH engineer, Mr. Gillis Olson,
at the Historical Museum of Sweden,
has discovered a new method of dating old
things by means of X-ray photographs. In
this manner the original case of the antiques
can be studied without harming them. For-
merly it was necessary to scrape the surface
in order to find out just what they were
made of and estimate their probable age.
Marny valuable objects were thus ruined and
made practically worthless. With the help
of the X-ray photograph, it is possible to

The manner in which the X-ray photographs
are taken is illustrated above, The objects are
placed in a holder above the sensitized plate.

I0)

Above is an X-ray pbotograph of a number of
antiques. By using this method it is possible
to examine the object without injuring it

determine the best method of recounstructing
the antiques without injuring them before-
hand. The method is scientifically possible
due to the fact that the different parts of
the covering have different permeabilities
for X-rays. The illustration shows the pro-
cedure, the X-ray tube being placed upon a
stand beneath which the objects are placed.
A special case is provided to hold these and
also a sensitized plate, X-ray photographs
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of a fragment of a cross bar from a.sword
hilt, an iron rivet, a bronze buckle, a bronze
chain and a bronze fibula appear here. The
construction of the bronze fibula is clearly
shown in the photograph, and the contours
of the bronze buckle are sharply defined.
The dark streak in the cross bar indicates
the presence of silver in its construction—
" Contributor please send name and address.

u]

Photographs of an iron rivet, a bronze chain,
a bronze buckle and othey similar antiquities
are shown above.
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HERE is nothing new under the sun

and this story is nothing new or

startling, but an interesting tale

which gives an analogy between the
human engine and the motor car engine, sO
that you may gain a better knowledge of
your engine and give it the same care you
would have it receive when you understand
its ills.

The motor car engine is a very close
approach to the reproduction of human life.
But few of us realize the peculiar and strik-
ing similarities between the human engine—
human being—and the motor car engine.
The chief attributes of the human engine
are its ability to consume food, to cause
that food tc undergo chemical change which

SPARK

i GASOLINE

gives rise to body heat and the conversion

0f the latent energy of the food into usable

energy or mechanical movement which we
call muscular and mental effort—to discard
or throw off the waste products of this
chemical action in several different ways
and through various channels and to repro-
duce itseli.

Offhand we say there is life when the
body is warm, when it moves, when it eats
and when .it breathes. Dash, “pep,” relia-
bility, perversity, meanness and sickness are
among the human traits possessed by dif-
{erent engines to a greater or less degree,
according to design, workmanship, treatment
or conditions. And when aught goes wrong
the engine will actually speak, as many- of
you know, first in a whisper, but always
with rising inflection as to intonation when
its ills are not attended to or its wants not
provided. .

Did it ever occur to you that that inani-
mate object of metal under the hood can
actyally talk—and that those who know
can interpret its sayings? Yes, there is even
music in an engine, for there is no music
without rhythm—no harmony without keep-
ing time. Rhythm is the pulse of music
and the dance is its physical expression.
Through rhythm the dancers achieve their
harmony of movement, their exhilarating
unity.

In the motor car engine we have this
same understanding and harmony between
cach part, each tuned and timed with patient
care, providing smooth, effortless running
and unceasing power. As the events taking
place within the cylinder must follow in
exact sequence, it is essential to have har-
mony—exact time—in other words, the en-
gine cannot function properly without

APPENDIX o7

. resemble each other.
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The Human and Auto Engines

Some Striking Analogies Between Man and Motor

By C. T. SHAEFER

rhythm. There is the rhythm of music and
the music of rhythm in every engine.

The steady, uninterrupted purr of the
engine over its entire speed range tells iis
that “all’s well”’—and when the engine speaks
to us in these terms, it is like a friend bear-

. At the left, the hu-
man engine and auto-
mobile engine are
compared, In the hu-
man engine we take
in food, mix it with
saliva, and otherwise
prepare it to undergo
a chemigal change.
In the motor car en-
gine, the fuel which
represents the food
enters thé carburetor,
is mixed with air, in
preparation for the
chemical change
which it later under-
goes. A passage con-
nects the carburetor
with the cylinder
even as the food pas-
sage connects the
stomach with the
mouth in the living
body.

e ARGE
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ing good tidings and beaming on us as_he
relates the gleeful tale. But it is quite dif-
ferent when some “tap, tap, tap’—some
“klank, klank, klank”—or some “rap, rap,
rap” breaks into the rhythm of the engine’s
purr. You do not have to be an expert
to distinguish between “right” and “wrong”
when the engine gives this audible account
of its condition. But it requires a motor
car “M.D.”” a good diagnostician, to cor-
rectly diagnose the symptoms of the various
ills to which the organs of the engine are
subject.

Tnless vou are familiar with its con-
struction, don’t monkey with the adjustments,
for adjustment is not a standard remedy for
all the ills of either the motor car engine or
the human body.

HOW FUEL IS
PREPARED

ET us compare the e
two engines to : iy RN
sce how closely they :

P

In the human engine
we take food into the
mouth, masticate it,
mix it with saliva and
otherwise prepare it to
undergo the more or
less rapid chemical
change before it passes
down the food passage
connecting the mouth
with the stomach and
enters that cavity and gryen
K

prior to the action of FKIONEY

the gastric juices up-
on it. In the motor
car engine the {fuel
which represents the
food of this engine
enters the carburetor
in which it is pulver-
ized or atomized ex-
actly as the food was
in the mouth of the
human engine; being
mixed with air—the
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equivalent of saliva—in preparation for the
chemical change which it is to undergo.
A passage connects the carburetor with the
internal cavity in the cylinder even as the
food passage ‘connects the mouth with the
stomach in the living body, and through this
passage the fuel flows when the inlet valve
1s opened.

CHEMICAL ACTION

HE chemical action takes place in either

engine. However, in the motor car en*
gine this is much more rapid. In the body
a slow chemical decomposition takes place
immediately after the food enters the stom-
ach which later (on absorption) gives risc
to body heat. This chemical action continues
until the last bit of heat has been extracted
from the food. The waste products are then
expelled to make room for new food. As
this chemical action takes place at a much
more rapid rate in the motor car engine,
the liberation of heat is also more rapid.
And when the food or fuel has been con-
sumed and its heat liberated, provision is
made for getting rid of the waste products
through the passage called the exhaust. Thus
we see hoth engines require heat and nour-
ishment for their active cxistence, therefore,
both are thermal engines. Both must have
nourishment in the form of food to gener-
ate first, the required temperature, then their
energy and power. Neijther engine can give
forth its best efforts until the requisite nor-
mal temperature has been reached. But the
heat generated from the food is applied in
slightly different manner in the motor car
engine.

HOW HEAT IS APPLIED

N the humane engine the heat generated

by the body is applied to the muscles, and
there converted into mechanical energy, that
is, we must have nourishment to generate
the energy necessary to move our muscles
with which we do work. Literally speak-
ing, the engine has 1o muscles, but the in-
tense heat generated expands the gases of
the fuel and the pressure created acts on a
movable member called the piston which,
being a loose fit in the cylinder, is” driven,
out just as a cannon ball is projected out of
the pun by the pressure of the exploding
charre back of it.

The blood circulatory system is com-
pared below with the circulation of
0il in a motor engine, The function

of the blood is to check wear and
remove particles of dead matter, and
keep the organs working properly by
supplying them with nourishment.

-~ il
MAIN BEARINGS Ll CONNECTING ROD &

OIL PUMP [ BEARINGS s
" OIL PIPES

The piston is restrained in its movement
and not iree like the cannon ball, being tied
to the crankshaft, which is a free fit on its
bearings, so it turns rcadily by means of
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The cooling system in the
automobile engine is anal-
agous to the Ilymphatic
system in the human body.
Failure of this system
would cause.a rise in tem-
perature and finally, seri-
ous illness or death in the
human body and failure to
operate properly in the
case of the motor engine.

== )

RADIATOR TUBES.
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goes to the kidneys, where it is filtered to.
remove certain impurities and returns to the
heart for recirculation. From this we reach
the conclusion that circulation of the blood
is to check wear and remove particles of
matter which tend to give rise to deteriora-
tion, and it keeps the organs working prop-
erly by supplying them with nourishment. The
lubricating oil 1s the life blood of the motor
car engine and bears the same degree of
importance to the functioning of the engine
as blood does to the
human body, except

s tinad!
LOWER COLD 2
TANK. WATER FROM

the connecting rod,
. the intermediate mem-
ber between the crank of the shaft and the
piston. When the piston moves outward,
therefore, it turns the crank, which turns the
flywheel on the shaft and we get mechan-
ical motion even as we do from the body
muscles.

The piston, in some respects, functions
somewhat similarly to the lungs of the hu-
man engine which form the respiratory or-
gans, successive breaths of fresh air throw off
{oreign matter (some of which is halted in
the nose), but the lungs of the engine have
no such cleansing apparatus to aid them,
although cleanliness is of equal importance
to both human and mechanical life, When
the piston moves down in the cylinder it
draws in atomized fuel and air, but also
impurities which may be present in the air.
On its return or upward stroke the fuel and
air mixture is compressed and churned,
which prepares it for combustion, the pro-
cess in which the heat is liberated. Com-
bustion or digestion of thé fuel in the en-
gine is caused by permitting an electric spark
to pass through the mixture, and as com-
bustion takes place, the heat is generated.
This heat causes the gases to expand and
forces the piston down in the eylinder. When
the piston has moved out as far as the crank
will permit, the exhaust valve is open and
the piston comes up again under the urging
of the momentum stored in the flywheel and
the waste products of combustion, the spent
gases, are forced out of the cylinder.

We breathe, as you know, and our breath-
ing apparatus consists of a channel . (the
nasal capacity of which acts as a filter)
and a passage way leading to our lungs.
The latter, we are told, are simply a modi-
fied form of bellows. When the bellows
expand, the vacuum created causes the air
to rush in through the nasal cavity to the
lungs, filling up the void. The engine also
breathes through a little passage we call the
breather, which is provided with a fine mesh
screen to prevent dirt and grit which may
be held in suspension in the air from enter-
ing the passageway. In some cars, such an

air filter is provided.
IN the blood circulatory system we have a
fuid, the composition of which is of the
utmost importance, circulated to each and
every part of the body where wear occurs
and nourishment is required. Circulation is
maintained by means of a pump—the heart.
In the course of circulation the blood passes
to the lungs, where it is brought in contact
with the pure air and purified; some.of it

THE CIRCULATORY SYSTEMS

BOTTOM OF RADIATOR BEING PUMPED IN.

that it does not carry
food supply. Its func-
tion is to eliminate
friction and remove
particles likely to
cause wear, and it is
also circulated to all
parts where wear is
likely to occur. 1t is
brought into contact
with fresh air when
the engine breathes.
For, as the piston
moves upward in the
cylinder it tends to
create a vacuum in the
crankcase, and it is
this vacuum which
causes air to be drawn into the crankcase
just as the vacuum in the lungs causes the
air to fill the lungs. The air does not re-
move impurities, as in the case of the lungs
of the human engine; however, it does per-
form the function of lowering the tempera-
ture of the oil, which is a mighty important
point, since this aids in cooling the engine.
The air enters through the breather.

THE COOLING SYSTEMS

ANOTHER system of considerable im-
pertance in the proper operation of the
motor car engine is the cooling system. We
also have an analogy to this in the human
engine which the medical profession calls
the lymphatic system. This system circulates
a colorless, limpid
liquid and serves to
remove from all body
tissue certain waste
materials. Failure to
remove these waste
materials would cause
a rise in temperature
due to deterioration or
mortification of the
tissue and finally seri-
ous illness or death.
The temperature of
the motor car engine
is controlled by the
circulation of the cool-
ing medium through
the water jackets of
the engine. The waste
material being re-
moved in this case is
heat—the heat which
radiates through the
cylinder walls and is
not converted into use-
ful energy. If the
cooling system {fails to
function, the result
would be precisely the
same as in the caseof the human engine.

LIGHTS

£EC J ENGiNg

STYARTER
SWITCH.

BATTERY
TAIL LIGHT.
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THE ELECTRICAL SYSTEMS

HE human engine is controlled through

the brain, which by means of the nerve
system is in communication with every mus-
cle in the body. The ignition system serves
this function in the motor car engine, the
nerve system being the wires leading to the
spark plugs, and each time a cylinder fires
it has been directed to do so through the
action of the brain and nerve system of the
engine. The foregoing paragraphs give a
comparison between the construction and
operation of the human engine and the
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motor car engine. The analogy may be
carried still further and it will be discov-
ered that both engines are subject to ail-
ments which are very much alike.

When the human engine does not masticate
its food properly—does not prepare it fully
in the mouth for the chemical change which
it must undergo—indigestion results. The
constitution of the motor car engine is sub-
ject to the same ailment. If, for one rea-
son or other, the carburetor does not prop-
erly atomize and prepare the fuel on which
the engine thrives, it will have a spell of
indigestion or, in mechanical terms, incom-
plete combustion—the engine has a case of
stomach trouble. Improper feeding or poor
combustion quickly robs the engine of its
suppleness and life, and renders it .sluggish
and intractable. A healthy engine, like a
healthy body, is always ready to work and
eager to do so and needs no doctors or den-
tists, physics or patent foods. The delicate
are oiten laid up, incurring extra expense
besides being unable to perform their daily
tasks. Although one cannot select a pair of
healthy parents, there is no excuse for per-
mitting an engine originally in perfect
Lealth to develop a bad case of mechanical
indigestion. :

NORMAL TEMPERATURE
HE cooling, lubrication and breathing
systems are likewise subject to ailments.
The normal working temperature of the
human engine is around 98.6 degrces Fahren-
heit, and the working temperature of the
motor car engine well around 160 to 180
degrees Fahrenheit. The difference is merely

~ one of degree, one engine working more effi-

ciently at a higher temperature than the
other. A sudden rise in temperature above
normal or any condition which does not per-
mit reaching the normal temperature, indi-
cates danger, and in each case calls for
similar action. Both engines must be fit to
work well, and a sudden rise of temperature
above normal is a sign of unfitness. When
the temperature is too low, neither engine
(Continued on page 549)
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Above—the ignition system of
the engine and the nérvous sys-
tem of the human body are
compared. The human engine
is controlled through the brain,
which, by means of nerves, is
in communication with all parts
of the body. The ignition sys-
tem serves this function in the
motor car engine, the nerve
system being the wires leading
to the spark plugs. Each time
a cylinder fires it has been di-
rected to do so through the
action of the brain and nervous
system of the engine.


www.americanradiohistory.com

502

Science and Invention for October, 1928

The Dog, A Transmitter of Disease

By DR. ERNEST BADE, Ph.D.

“ s

Above—Photograph A shows cysticerus pisi-
formis commonly known as the bladderworm.
Photograph B 1is the head of the bladder
worm, and C is a close-up of the head. The
photograph to the right shows the mature
segments of bothriocephalus latus and at the
left is a photo of a sarcoptic mange mite. The
latter is responsible for one of the common
dog diseases, and is easily transmitted to
man through carelessness and close contact.
The mite is a relative of the spider, and is
less than one fiftieth of an inch in length.

TAPEWORM A DANGER
F all parasites which infest the dog
the worst are the various types of
tapeworms. They not only live
upon the dog, but, due to their
peculiar method of propagation, they are
able to infest other animals as well as man.
Although the dog often is a carrier of dis-
ease, no danger of transmission need be
jeared if ordinary precautions are taken.
But when the dog is permitted to lick hands
and face, when he is kissed, and when he is
fed by hand and the next bite is carried into
the owner’s mouth without washing the
hands, and when the dog is permitted to

sleep in his master’s bed with him, then .

the danger of infection is always present.
A characteristic of the tapeworm is that

it lives within the intestines of various ani--

mals. Some demand a certain definite ani-
mal in which to live, others, again, are not
so particular and are able to live and mul-
tiply in many different animals. Still others
must have a certain host in the early stages
of their life. If this is not provided, they
1€,
die NATURE OF THE TAPEWORM
W HEN {fully developed the creatures are
usually elongated, flat, ribbon like, the
front part being provided with hooks and
sucking cups, their number and arrange-
ment differing with the species. Mouth
parts are lacking, food being absorbed
through the walls of their body. The di-
gestive juices of their host have no effect
on the parasite, as they give off anti-fer-
ments. Fach mature segment of the tape-
worm contains both sexes, and each segment
with its fully developed eggs is thrown off,
new segments being developed below the
neck of the tapeworm. The discarded seg-
ments do not contain the sexual organs any
more, but are filled with eggs. After the

eggs have emerged, further development can
only take place if the eggs are taken up by
another animal. The embryo is freed from
the egg by the digestive juices of the new

O you know that dogs

 transmit diseases to man?
Some parasites which . infest
dogs not only live upon ani-
mals, but will also thrive upon
human beings if the proper
precautions are not taken.
This article tells how to rec-
ognize the symptoms of the
different diseases in dogs, and
how the animal can be cured
with the proper treatment and
care. Mange and tapeworms
are undoubtedly the most
prevalent parasites which in-
fest the dog, and which also
are transmitted to human be-
ings. If your dog is affected
with either of these parasites,
he may be cured by following
the directions given here.
Cleanliness is of primary im-
portance and will do much to
prevent disease and infection,
and check its spreading.

host. Here the young tapeworm burrows
through the body, encysts itself, and be-
comes 'passive, -remaining in its position
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until taken up by another host, where the
adult tapeworm then develops. )
As many as 5,000 eggs are contained in
a single segment of the pork tapeworm
which also goes over to man. With such
fecundity it is surprising that the worm is
not more prevalent than it is. But the in-
termediate hosts necessary for their well-
being and the other natural causes of their
death before maturity brings it about that
only a very few out of a million eggs ever
reach the adult stage.
INDICATION OF PRESENCE OF WORMS
T HERE are many symptoms which in-
dicate the presence of worms in the dog,
but all these symptoms are not always char-
acteristics of worm infestations. They may
be due to other causes as well. Only where
worms or worm fragments are found in
the stool is the presence of worms a cer-
tainty. Some of the other symptoms show-
ing the probable presence of tapeworms are
irregular appetite, poor digestion, diarrhea,
undigesting food particles are excreted, and,
at times, the dogs do not seem to thrive,
they are emaciated and the hair is without
luster. Pups infested with worms show
cramps, fits and nervous disturbances. They
snap at their stomach, run restlessly about,
cry out and have passing disturbances re-
sembling appendicitis.
DOG TAPEWORM MOST DANGEROUS
HE dog tapeworm ( Taenia echinococcus)
is the most dangerous. This creature
seldom exceeds two-fifths of an inch in
length and it consists of a head, a neck and
three segments. It is found the world over.
This tiny animal is also dangerous to man
through its bladder worm stage. In Iceland
where the dog is used as a working animal
and is constantly in contact with man, one-
tenth of the population die through sickness
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caused by this bladder.worm. The tape-
worm, oi which this bladder worm is the
intermediate stage, does much damage to
its dog host, and all the symptoms of the
dog are transferred to man when intimate
contact with the dog takes place and an egg
of the tapeworm is accidentally swallowed
and so finds entrance into the stomach. )

Although the tapeworm (Taenia solium) is
usually found in the muscles of the pig,
it also occurs in the dog and in man. In
man it attacks the brain and the eye. When
fully developed it is found in the intestines

of man. Infection is usually m‘adc thyough
the meat of infested pork insufficiently
cooked. About 50,000 eggs are found in

each segment. The usual number of seg-
ments is 800. This tapeworm may attan
an age of 10 years. .

One of the common tapeworms of the
dog is Dipylidium, caniman, the common
double-pored tapeworm and D. sexcorona-
tum, the six crowned double-pored tapewornl
These are also known as pinworms, although
dogs do not have them, the larval stage being
passed within the body of biting lice and
fleas of the dog. Within this insect the
tiny bladder worm is devcloped and if the
dog eats these infested insects due to the
annoying itches they produce, the tapeworm
develops. This tapeworm also occurs 1
man, but more especially in children, as the
result of accidentally swallowing infested
fleas or lice.

" CURE FOR TAPEWORMS

HE cure for tapeworms consists of a
Tdiet, a drug to kill the worms and a
purgative. At times two or more of these
effects are obtained from one drug. Freshly
ground areca nut, the sced of a palm, is
much used for dogs. Arecoline hydrobro-
mide, obtained from this nut, is much
used today. A dose, for a small dog,
consists of ¥4 of a grain. For a medium-
sized dog, ¥4 grain and ¥4 a ‘grain for a
large dog. The treatment is given in the
morning, food having been withheld during
the night and no food is given for three
hours after dosing. Ne purgative is re-
quired as the drug itself acts in this ca-
pacity as well. This treatment is safe in
the majority of cases. Smaller doses must
be given to weaker and sicker animals. In
this latter case it is advisable to call in a
veterinarian, for the giving of drugs is al-
ways a more or less dangerous task.

ROUND WORMS BAD FOR PUPS

HE round worms or ascarids are €spe-

cially dangerous to young pups. After
the eggs have been passed out, they must
remain in the open a certain length of time,
heat and moisture being especially favorable
for their development. If such an exposed
and developed egg is then brought into the
stomach of dog or man, the embryo begins
to develop. The eggs may enter the stomach
through food or water. The young worms
pass through the walls of the digestive tract
into the blood and into the lungs and the
liver. Here they leave the blood, enter the

air passages, and are again swallowed, de-
veloping further in the intestines.

One of the most effective
remedies for the removal of
ascarids is the oil of the
American  wormseed. One
fourth of a fluid dram or one
cubic centimeter in a gelatine
capsule for a dog weighing
22 pounds is wused. Ptropor-
tionate quantities are used for
dogs weighing more or less.
Immediately after dosing the
dog, castor oil, one fluid ounce,
is given. The dog may vomit,

The illustrations at the right
show the stages in the develop-
ment of Taenia solium. Fig., 1 -
shows the segments filled with
eggs, some of which are escaping.
Fig. 2 is the enlarged egg with
the embryo; 3 is the free em-
bryo. Fig. 4 shows a growing
inverted bladderworm without
head or suckers. 5 is a larva
of the bladderworm, without hooks
and suckers. 6 is a full grown
bladderworm after the head has
projected, and Fig.7 is the head of
Taenia solium, the tapeworm. All
stages have been enlarged.

but in spite of this all worms
will be killed. If the bowels
do not move after 4 or 5
hours, another dose of castor
oil should be given. When-
even possible the cure for
worms should be in the hands
of a veterinarian to prevent
accidents, for the oil may

prove dangerous and even
fatal to the dog. Then, of course, other
methods must be used to remove the worms.

The illustration below shows
a development stage in the
laenia  echinococcus. The
buds on the wall of the blad-
der may be seen.

MANGE CONTAGIOUS

NE cther common disease of the dog

is easily transmitted to man through
carelessness and close contact. This is the
mange, more properly called the sarcoptic
mange, which occurs all over the body. This
disease is caused by a creature
known as the mange mite, Sar-
coptes scabiei canis, a relative of
the spiders, the largest being
less than 1/50th of an inch in
length. These mites burrow
into the skin and due to the ir-
ritation set up, a serum is ex-

At the left iz a diagrammatic
sketch of the development of the
echinococcus bladderworm. 1, 4,
5 and 10 show the various stages
in the formation of the larvae
cells, 2 and 3 indicate the cell
walls of the bladder. 6, 7 and 8
show the outward development of
the daughter bladders and 9 shows
a young daughter bladder within
the old bladder.
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uded which dries and forms a scab, intense
itching being felt at the same time. When
the dog scratches itself, the scab is torn off,
the sore being exposed and bacterial infections
finding an easy entrance, these add to the
inflammation and injury. If the disease goes
unchecked, the dog may die within two or
three ionths.

The cure consists of a health-building
diet and the rubbing of the affected parts,
after clipping the hairs, with any of the
various ointments on the market. A mix-
ture of one part oil of tar, and one part
petroleum and six parts liquid petrolatum
may be used.” Or, ordinary sulphur oint-
ment, which consists of one part flowers
of sulphur and eight parts lard mixed to-
gether is of use. Whatever type of treat-
ment is given, the dog much be prevented
from licking the applications either by broad
collars or muzzles. At the same time the
bowels must be kept open and the animal
protected from colds.

No matter what particular kind of a dis-
case the dog may have, which may or may
not be transmitted to man, cleanliness and
disinfection is necessary. All litter should
be burned and the kennel, dog house and
bed should be thoroughly cleaned and then

disinfected with strong coal tar disin-
fectants.
Dogs should be given a bath at least

once a week, especially in the warm weather.
Adding a little kerosene to the water will
help in killing any lice or other insects which
may be hidden in the hair of the animal.
Cleanliness is of primary importance where
house pets are concerned. Tapeworms and
mange may be transmitted from the dog to
human beings. Of all parasites which infest
dogs, probably the worst are the numercus
types of tapeworms. When the dog is per-
mitted to lick the face, when he 1s kissed and
petted, the danger of infection is always
present and should be guarded against at
all times.

Nothing said in this article is intended to
alarm the reader. The dog is one of man's
best friends and his faithfulness has been
celebrated in prose an poctry. He is well
worth the care suggested here.
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Cars Keep Moving With New

MOST ingenious type of manless sys-
A tem of traffic control is now being
used in parts of New York City, Chi-
cago, and St. Louis. The system, which was
developed by the General Electric Company

GREEN
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intersections on the street and two other
intersections on a boulevard, all of which are
timed to form one uniform synchronous traf-
fic artery. The synchronous motors, which
are placed in an iron box mounted on each
signal support, . are
connected directly  to
the nearest light line
and operate a syn-
chronous timer. The
synchronous - motor is
running at all times,
and its speed is gov-
erned by a revolving
disk. The new system

of regulating traffic
also controls the flow
of vehicles on the
main and cross streets,
and also " provides a
left-turn signal, so
that vehicles may turn
left without crossing
streams of traffic com-
ing from the opposite

i

direction.

If a vehicle enters
the controlled zone at
a time before or after
the period of traffic
flow or progression, it
may be stopped at
the first intersection.

TRAFFIC FLOW,

LIGHTS CHANGE SYNCHRONOUSLY PERMITTING UNINTERRUPTED

TRAFFIC MOVING AT 20 MILES PER HOUR

With traffic moving at twenty miles per hour, an uninterrupted flow
is permitted, due to the fact that the lights change successively, as

illustrated above.

experts at Schenectady, will direct traffic
without the intervention of human aid. It
was first placed in operation sometime in
January, 1928. It is the most up-to-date
and one of the largest installations of traffic
signals using the synchronous control system
for the progressive flow of traffic. By means
of this arrangement, the signal changes at
each intersection are so timed that a green
or “go” signal shows progressively up and
down the road and allows a vehicle to mairi-
tain an average speed of twenty miles an
hour without stopping at any intersection.
The equipment consists of four one-way ver-
tical brackets, mounted upon the far side of
each intersection and regulated by synchron-
ous control boxes. There are seventeen

'NEW SHIFT METHOD

NE .of the newest inventions
which will aid in better mo-
toring is the device shown at the
This is a method of changing
the speed by means of a progres-

left.

The above photograph

shows a view of the new

shifting device as in-

stalled on a modern
motor car.

However, upon
again starting and
keeping a speed of
twenty miles an
hour, it will be able
to continue without
further interruption.

~

Ny e e A

Above is a photograph of a three-color one-

way vertical bracket type of traffic signal,

mounted upon a short arm bracket. The doors
of the signal have been left open.

and at the principal cross intersections.
Where traffic is extremely dense, all the
signals along the street may be set to flash
red or green in unison, and where traffic is
rather light, an uninter-
rupted flow may be per-
mitted. A special jack
or switch has been pro-
vided in the central box,
and when this is turned
all the lights show red.
Traffic is stopped in this
way in order to permit
the passage of fire en-
gines or an ambulance.
From control headquar-
ters or the central office,
an operator can press a
button and stop traffic on

This is true regard- any street desired, or
less of whether the stop traffic throughout
vehicle enters the the section where the
controlled zone on  One of the cast iron mechanism boxes housing  automatic D 0 lice-

the main street or
from a cross street.
In order that oper-
ators of vehicles and pedestrians may be
acquainted with the colored signal lights,
signs are installed at each end of the street

pen.

container and con-
tains mercur o-
chrome or iodine.
When wusing the
applicator one sim-
ply has to remove

sive shifting device
mounted to the right
of the steering post.
This lever is simply
pulled out or pushed
in to shift gears

and consequently  the rubber fitted
change the speed of cap and touch the
the motor vehicle. point to the skin,

obtaining a clean

. line or patch of
antiseptic. Each
hottle will make a
line of solution fif-
teen feet long and
one-fourth of an
inch wide.

The brake may be
seen being operated by
the right foot of the
driver. With this new
arrangement, consider-
able space and room
is gained in the driv-
ing compartment, and
exit and entrance can
easily be gained
through the door to
the left of the driver.

Name of manu-
facturer furnished
upon request.
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a synchronous timer is shown in the above
photograph.

men” are installed.

Is it not possible that
the scientists at Schenec-
tady will add an attractively uniformed “tele-
vox” to the system to carry out the illusion
of a policeman?

ANTISEPTIC APPLICATOR

NE of the latest developments in antiseptic application is a
device which feeds the solution much the same as a fountain

A glass ampoule is filled with the antiseptic solution and
has one end drawn out to a point so that application can be made
where desired on the cut or wound. Each is packed in a wooden
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The above illustration shows the new ap-

plicator for antiseptic solutions. The device

consists of a glass tube which feeds the liquid
as easily as a fountain pen.
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MECHANICAL DRIVING INSTRUCT OR

The above photograph shows the new mechanical device which helps
to instruct one in driving a car. l:l;ge picture was taken at the Dresden
exhibition.

A NEW mechanical invention for teaching one to drive an automo-
bile was recently exhibited at an exhibition held in Dresden, Ger-
many. The usual type of automobile driving seat and steering wheel
are used with the conventional type of brake, shift lever, and acceler-
ator. The embryo driver takes his place in this dummy car as shown
in the photo. A motion picture projector is started and street scenes
are thrown in front of the driver on a raised screen. The screen
support resembles a long table and is covered with suitable cloth for
projecting the pictures. This may be clearly seen in the illustration.
The picture projector is placed at the far side of the screen opposite
the driver. Pictures of various street scenes move and approach the
car. The new driver has to “cross” the streets without failure.

By referring to the schematic drawing it will be seen that the gas

and gear shift control the speed of the motor on the picture projector,
a resistance being used with each as shown.
act as a switch and starts or stops the motor.
attached to the projector by means of cables which operate on the
projector, swinging it when the steering wheel is’ turned. Thus the
driver has the means at his disposal for starting and stopping and
in short can do everything with the dummy car that can be done with
a regular automobile. Ordinarily the car moves, but with the mechani-
cal instructor the auto stands still and the road moves past.
claimed that the new driving instructor teaches in one-half the time’
usually taken to learn.
difficulty in maneuvering in traffic, even for the first time.
envision the driving school of the {uture with a number of booths or
rooms each having a dummy car and picture projector.
half the time and with the elimination of much bother and worry one
will learn to drive expertly in traffic in a few days. :

The brake is arranged to
The steering post is

It is

Beginners taught in this manner find no
We may.

With one-

GAS AND GEAR
BRAKE | SHIFT CONTROL T%ﬁghﬁﬁG
\§  {me- K MOTOR SPEED ™ “pgojECTOR
[ /|
: LEY
X o <RHEOSTAT PULLEY
BRUSHES. | §

The mannet in which the device works is shown in the above
o illustration. .

NEW “EYES” FOR THE BLIND

A NEW invention for helping the blind to ‘“‘see” has recently
been made by Robert B. Naumberg and is known as the Visa-

graph. It enables a blind person to read any printed matter and was

developed by a series of experiments made during the last eighteen
The Visagraph only asks the reader to distinguish between
a buzz and silence, or between vibration and no vibration, any inten-
sity of signal being used. A grooved guide is provided which has
These are sharply defined, although they are only one-
sixty-fourth of an inch high. The blind reader moves the feeler
over these steps which tell him what portion of a letter he is on.
If a buzz is heard in the speaker or phones it indicates a white por-
tion, and if nothing is heard it indicates black. From this combina-
tion of information from the two sources he mentally reconstructs
Of course he does not trace the entire
letter because certain characteristics are all that are necessary. When
in use the printed matter is placed in a holder and a light ray about
five one-thousandths of an inch in diameter is projected down onto
the printed page. A selenium cell is provided to pick up the reflected

months.

five steps.

the shape of the letter.

~FIXED
SUPPORT

=

"

WHEN FEELER MOVES TO PLACE LIGHT ON BLACK
PARTS OF LETTERS THERE IS NO SOUND

light rays which are correspondingly changed into electrical impulses.

This needle ray device is mounted upon a pantograph.

In forming

the letter H the operator begins at the left-hand side of the grooved

The above photograph

shows a blind student

demonstrating the Visa-

graph to the wife of the

inventor. This device

holds great possibilities
for the blind.

At the left is an illus-
tration showing how the
Visagraph works. The
blind reader moves the
feeler over the guide,
and the signal from the
speaker tells him if he
is on black or white.
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guide and draws the feeler down over the
strips. As he does that the light ray on
the other end of the pantograph traverses
the black line on the left leg of the letter.
There is no sound, so that the operator
knows he has struck a part of the letter.
Then he moves his rod slightly to the right
and draws it straight down. A buzz is
heard all the way down, except for an instant
of silence in the middle. No letter but H
is similar to this, so he readily recognizes
it. The operdtor reads the other letters in
the same manner, and as practice is acquired
various short-cuts can be employed, by which
he may identify a letter without tracing it.
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The picture above shows how the buildings and even ocean liners would be -
covered with a veritable ice cap if the sun’s power should fail.
would glow like a pallid ball but the heat received would be insufficient

¥ HEN will the world come to an
end and how? While, of course,
we could do nothing in any case
¥ to avert such a catastrophe, most
of us would like to be assured that the event
will not occur at least within the next few
hundred years. Various scientists have risen
to the occasion and have quieted our fears
by telling us that, in all probability, the sun
will continue to shine as at present for many
hillions of years to come. Their scholarly
calculations will come to naught, however,
if we are to accept the new theories just
propounded by Dr. J. H. Jeans, famous Eng-
lish astronomer, physicist, and mathemati-
cian, who avers that our sun is-on the verge
of instability ; that its collapse into a feebly
luminous star may begin at any instant.

POSSIBLE CAUSES

HE end of the world! Authors of fic-

tion have pictured in vivid terms a blaz-
ing comet crashing headlong into the earth.
A huge fiery meteor would cause terrific
havoc if it fell in a densely populated part
of the globe. Suppose another star were to
collide with our sun; the intense heat ac-
companying the catastrophe would undoubt-
edly be great enough to destroy all terrestrial
life. The sun is radiating heat continually
into space, and, since the source of energy
cannot be unlimited, the sun must eventu-
ally cool off—to become a cold, dead sphere,
faintly illuminated by starlight. There is
also a chance that, before this happens, the
sun may explode, as many stars are ob-
served to do, becoming what astronomers
term a “nova.”

None of the aforementioned catastrophes
are impossible, but the cautious astronomer
assures us that none of them are imminent.
In 1910 the earth actually went through the
tail of Halley’s comet, but even had we
struck the head, probably little more than
a brilliant meteor shower would have re-
sulted. Judging from past performance, we
have conservatively estimated that the sun
will continue to furnish light and heat for
billions of years to come. Stellar collisions

sl e Sl hanens
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for our needs.
The sun

arc certainly improbable. Since we do not
know exactly why stars explode, it is diffis
cult to say much about the subject, but as a
good guess, based upon the number which
have this experience annually, the chances
arc about even that the sun will become a
nova sometime within the next billion years.
In the face of this scientific reasoning, then,
what new ghost has Jeans conjured where-
with to terrify us? Can the figures given
above be in error? It is possible, for as-
tronomers are by no means infallible. While,
in our calculations, we employ the very
best of theory available at the time, any dis-
covery which may upset the foundations is
sure te destroy the value of the results based
thereon. ' )

LIFE HISTORY OF A STAR
DR. JEANS describes the life history of
a star according to his conception. But

first let us see what his theory, or any theory,
for that matter, must account for. When we

The diagram above shows the structure of

the iron atom. The new theory of the sun’s

collapse is based on a study of the electron
structure of the iron atom here pictured.
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faced by people cauglit in such a catastrophe.
might help to save the lives of the people, for a time at least.

The food question would probably be the greatest one to be

Completely insulated houses

consider the universe as a whote, our sun
sinks into insignificance. It is just one
among many billions of stars, some brighter,
some fainter, some larger, some smaller
than our sun. FEach of these stars is pour-
ing out vast quantities of light and heat into
empty space. Since we cannot logically he-
lieve the store of heat within a star to be
infinitely great, we should reasonably expect
to find the star altered by the passage of
time.

It is thus that we conceive of the “birth”
or ‘“death” of a star, but we have yet to
discover the changes it undergoes during
its life. Stellar evolution is unquestionably
slow; geological evidence proves that the
sun has changed but little during the past
billion years. What chance, then, have we,
in our ephemeral existence, of discovering

" how a star acts during the course of its life.

Strange as it may seem, the task is not
hopeless. To utilize Sir William Herschel’s
illustration, I may say that the situation of
the astronomer is not unlike that of an
observing person spending a day in the
woods. About him he may find sprouting
seeds, saplings, sturdy oaks, fallen trees,
decaying stumps, mould. Though he may
not see even so much as a single leaf un-
fold, he may very logically piece together
his observations to discern the life history
of a tree. The heavens are full of stars,
presumably in all stages of evolution, and
the astronomer should be able to reason
similarly. g

DR. JEANS’ NEW THEORY

HE various theories existing hitherto

all have pictured a star as evolving
gradually, slowly changing its constitution
from birth to death. Jeans discards this idea
not merely as unnecessary, but improbable.
He points out that the stars themselves do
not fall in a gradual sequence like the trees
of our analogy. There appear to he three
distinct groups of stars. The first consists
of huge, tenuous objects with average densi-
ties. somewhat less than that of ordinary air.
The second group, of which our sun is @


www.americanradiohistory.com

Science and Invention for October, 1928

member, contains fainter, smaller stars about

as dense’ as water. Very few stars belong-
ing to class three have been discovered; .

these are extremely faint and dense—a cubic
inch of the material composing them would
weigh a ton.

Each individual sun is composed of atoms
which are, according to Jeans, packed quite
closely together in the stellar center where
the pressure is simply enormous. These
atoms act as a sort of framework to sup-
port the outer layers of the star. )

Physicists have shown that the atom 1s
far from solid. In the center there is a
heavy massive nucleus, about which many
planetary electrons are circling. In the ac-
companying diagram of the iron atom it will
be seen that its 26 electrons are distributed,
not at random, hut in various groups or rings
about the nucleus. The figure is a schematic
not an actual picture of an iron atom, which
is not flat and circular, but more nearly
spherical, its concentric rings being ex-
panded into concentric shells.

ELECTRON THEORY AS RELATED TO STARS

RON, as we know it, has two electrons in

the innermost or K shell, eight’ in the
next or L shell, fourteen in the M and two
in the N shell. In the hot stars, however,
the atoms are tearing about with such tre-
mendous velocities, crashing into each other
thousands of times a second, that many of
their electrons are lost in the fray. Dr.
Jeans has calculated that in the giant stars,
the first group mentioned above, such con-
ditions of temperature and pressure prevail
that the average- atom will have lost all of
its electrons down to the M shell, which will
still be more or less intact. In the hotter
stars, however, atoms are more severely
abused ; practically all of the electrons out-
side of the K shell heing torn off. These
atoms are, of course, much smaller than
those of the giant stars and the stars them-
selves permit greater compression. The cal-
culations, continued, show that in stars of
the third group conditions are so extreme
that the atoms are stripped bare of all
electrons, only the nuclei remaining.

Here, then, is a sequence—a sort of evo-
lution. We may picture the star, new-born
from the nebula or whatever primal stuff
that forms it—huge, so rarefied as to be
Jittle more than a vacuum, glowing faintly
red. Under gravity the star.contracts, get-
ting hotter and hotter with the compression.
The M shells of the atoms finally jam fairly
close together and a giant star results.

HOW STAR COLLAPSES-

HIS semi-stable state probably persists
for billions, perhaps trillions of years,
and then somcthing happens. The stellar
center has, in the meanwhile, become so hot
that the atoms are being torn asunder. The
last electron is wrested from ‘the M ring

and the shattered atom can no longer sup-

port the tremendous weight of the overlymg
layers of the star. Like Samson’s temple,
the star collapses.

The star now contracts gravitationally un-
til, this time, the K rings are jammed to
form the supporting stays. The greater
number of stars in the second group sug-
‘gests that evolution proceeds more slowly
at this point, but finally the K shells; too,
must be disrupted and the star collapses again
into a faintly luminous type three object.
The foregoing theory certainly accounts for
many of the observed facts, but the reader
must be warned against accepting it unre-
servedly. The entire field of stellar evolu-
tion is embattled. Protagonists of the re-
spective theories are taking friendly pot-
shots at each other from their entrench-
ments, and it is far too early to predict
the outcome of the struggle.

Yet the rival theories have many points
in common. One of the startling conclu-
sions, first announced by Jeans, is the afore-
mentioned precarious situation of our sun,
somewhere near the lower edge of group

R. J.. H. JEANS, fa-

mous English astrono-

mer, has evolved a
new theory concerning the life
history of a star. You will find
the accompanying explanation
of his theory by Dr. Menzel,
well-known American astron-
omical authority, very inter-
esting. Some years ago, when
scientists frst began to learn
about the electronic structure
of the atom, no one thought
that this bit of science would
be used to evolve a brand new
theory as to how stars grow
and collapse. Every student of
physies will, therefore, find
this new astronomical theory
of star formation and evolu-
tion particularly interesting,
based as it is upon the rather
simple behavior of the elec-
trons composing an atoms

An excellent picture of Halley’s comet, In
1910 the earth actually went through the tail
of this comet without any serious results.

www americanradiohistorvy com

' 507-

two. It is impossible as yet to say when the
predicted instability will arise, and just how
the sun will behave during. its collapse. But
the fact remains that we can no longer take
the sun's constancy of the last billion years
as a future guarantee of safety, for each
added year must bring us closer and closer
to the abyss, where the sun will be plunged
into instability. It is probable, however,
that ample warning will be given.

EARTH A FROZEN WASTE IF SUN FAILS

ANY of us have seen moving pictures
of a growing flower—the graceful ges-
ture with which a tulip throws out its bud
made manifest in a fraction of a second. We
have been discussing in much the same way
the life of a star, and we must remember
that on the true time scale, the precipitous
collapse of the star may relatively be far
less rapid than the budding of the flower.
We and our near descendants are probably
in no imminent danger, but nevertheless a
short- time, possibly only a few millions of
years, may find the earth a frozen waste—
the sun a pallid ball still a thousand or more
times as bright as the moon, but shining toc
feebly to make its warmth felt on the earth.
I should like to close with a little allegory
which appears to bhe particularly appropri-
ate . .". Once upon a time there lived a
race of ephemerids within the glass tube of
a thermometer. In spite of the fact that
their span of life was but a fraction of a
thousandth of a second, they felt no incon-
venience since their mode of existence was
proportionally accelerated. Thinking and
reasoning much as you or I, the scientists
of this race discovered that the mercury of
the thermometer tube was rising a ten thou-
sandth of an inch per second. After so
many generations had passed that this result
had become an established law of nature,
one of their leading scientists calculated
the exact moment when the mercury, reach-
ing the top of the tube, would burst its con-
fines and destroy all life. As the predicted
day grew nearer the ephemerids bemoaned
their fate until one of them suddenly thought
to remeasure the value. He was astonished
to find that the mercury had ceased to rise;
it was, in fact, going the other way. It is
reported that a thanksgiving and holiday
was declared, dedicated to the kind and
merciful providencé which had reversed a
law of nature so as to save them from
destruction. ‘
What will the inhabitants of the earth do
if a catastrophe such as here described

.should take place, and the warm rays of the

sun diminish in strength? Many fiction
stories and philosophical deductions have
been phrased by both poets and scientists;
the large picture on the opposite page shows
one of the effects bound to occur if the sun
lost its power to send us sufficient heat.” An
intense cold would grip the earth and ice
would cover our cities and towns. It might
be possible for awhile for the inhabitants
to procure sufficient fuel to heat the build-
ings and possibly keep some of the high-
ways open. After a short reign of this
severe cold, however, the inhabitants of the
eafth would probably be driven to seek an
abode in dug-outs or subterranean cham-
bers. Unless some new form of food was
discovered, however, crops could not be
grown, and famine would doubtless soon
claim the majority of the people. Aside
from the food question, we could probably
keep warm for a considerable period, as oil,
natural gas and coal fuels could be extracted
from the earth and distributed through un-
derground channels or over the top of the
ice. The nearest approach to such a condi-
tion in our day is found in the north and
south polar regions. In the northern regions,
the Eskimo thrives in a very healthy man-
ner. However, in such a case as the present
discussion discloses, a very severe cold of
which we have no conception, would doubt-
less soon spell the end for the earth’s in-
habitants.
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istorte Perspecﬁéves

$5.00 for Odd Photos of Distorted Perspectives

The photograph below gives one a bird’s-eye view of the subject.

This is in great contrast to the worm’s-eye view shown in the

picture at the left. This photograph, taken by Frank Gighotti, was

made by pointing the camera down upon the subject. Views of

this nature are comparatively easy to make and result in many
freak effects.

Can you figure this ome out? The above photo
shows Johnnie Farrell demonstrating some of his
strokes on top of a high glass platform through
which the picture was taken, This view 1S u,x,uqlle
in the fact that the stance of the golf “pro” can
be studied from an angle never before possible.
Given this hint, what can you, our readers, do?
Glass plates can be used in many ways for
producing freak photographs.

Above photo was taken by R. E. West-
brook. The bathing beauty was reclining,

No, the above is not a circus freak, but
simply a freak picture.

The above photo is a good
example of what can be done
with a camera placed close to
the subject. This picture of
a buffalo was taken by Mr.
A. J. Jacobson, of Duluth,
Minn., Even though the pic-
ture is unnatural, due to its
distortion, it will. be mnoted
that the details are remark-
ably clear. An ordinary cam-
era can be used in taking ail
of the distorted photos shown
upon this page, no special
equipment or lenses being
necessary, The photograph at
the right, although taken with
an ordinary camera, calls for
a copying lens and special
processes in the finishing of
the picture.

-

A most novel photo is that shown
above. It was taken with the aid
of a convex mirror and shows how
scenes can be distorted by this ex-
pedient. In this particular case the
mirror used was about 18 inches in
diameter and was placed in an al-
most upright positien a few inches
above the floor. The camera was
positioned slightly to one side of the
center and so adjusted that the re-
flection in the convex mirror nearly
covered the plate which was used.
Mr. James Alta is the photographer
of the above example of distortion.

The photograph above was
taken by George Hirshman,
with an ordinary camera, and
gives the effect of one foot
being larger than the other.
The wunusual photograph at
the left was made with three
exposures. The first print
was made of the young man
with his hand extended. The
second print was that of a
dog of small size made of cel-
1uloid., The third print is a
copy of the first two which
was made with the aid of a
copying lens fitted on to an
ordinary Kodak camera. The
dog was first cut out and
pasted on the print of the
young man and a rope drawn
in with ink, as shown. After
this was done, the picture was
rephotographed, producing the
unusual effect sShown here.
This photo was contributed
by Walter Rudnick.
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THE UNFINISHED RADIO

An Absorbing Tale of Love, Radio, Inventions and Mysterious Kidnappers

“IF the new Sharkley tube is as good as it
is reported to be, it will hit us pretty
hard.”

“T know it.” The president of the Gore-
ham Radio Corporation pulled at his mous-
tache.

“What's the matter with us lately? Aren’t
our research men as good as theirs?” The
vice-president looked concerned.

“Better, They haven’t a man on their
staff that can equal John Brent. But if he
doesn’t stop chasing this Gwynneth Harper
and get down to business pretty soon, I'm
going to fire him.”

In due time Brent completed the tube
the demonstration—was
Jaboratory door was opened.

around Julie’s shoulders.

“Quit kiddin’ yourself! Old Sharkley has
tried to take him away from you too many
times for you to play into his hand like that.
Practically every idea we've used that has
netted us anything has been his. He ought
to shake this Harper woman, though. Why
don’t you talk to him?”

“I have. Several times! As for shaking
Gwynneth Harper—well, men don’t, that’s
all.” T’ve left word for him to come in this
afternoon. He ought to be here any min-
ate. One thing is flat: he either gets to work
or gets out, I'm about through.”

At this moment Goreham’s secretary en-
tered. “Mr. Brent is here.”

“Send him in. Better wait, Kline.”

“Can’t. Sorry, Ill drop in later and see
how you made out.”

At the door he met Brent, a little under
average height, yet good to look at. He was
immaculately dressed, and it was a rare oc-
casion- when one saw him any other way,
even when he was working. A close ob-

{ He was preparing for
arranging his apparatus,
th]-leitl.u-netho ]slee who it might
asped when he saw that it was Goreham with his arm
peflard) cans Beside him walked Kline.
«well, well, my boy, hew are you?’’ Brent could only stare.

By EDNA BECKER

server would have noted that he seemed to
be a contradiction of himself. His high, re-
flective forehead, and his almost dreamy
dark eyes stood out in direct contrast to his
jet-black hair that fairly bristled, and to his
decided chin. There was an air of intro-
spection about him, yet at the same time he
was electric; one almost felt him when he
was near. ]

After the door had closed behind Kline,
Brent paused a moment _till Goreham mo-
tioned him to a chair. Soon they were ab-
sorbed in a heated conversation.

Later in the afternoon when Kline came

when the

in, he found Goreham still at his desk tug-
ging fiercely at his moustache.

“How’d you come out?”

Goreham scowled, ‘“Nothing to brag
about. Silly young jackass got hot under
the collar. Said he had been working. Wants
us to come to his laboratory tomorrow
night.”

“Humph! He hasn't done a thing and I
know it. 1 .talked to him yesterday. He
needs drastic treatment. But you know,
Goreham, T have a lot of faith in that chap.
Tl bet he could eliminate static if he wanted
to badly enough.”

“Well I'm giving him one more chance,
and if he doesn’t snap into it, he’s fired.”

The vice-president’s face clouded. “T’d
hate to lose young Brent. Isn’t there some
way. ... Let’s think it over a little more.”

For an hour the two men remained in close
conference.

Brent, as a matter of fact, bad a little
device he had worked out, but his big idea,
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while crystal clear was still an idea.

ROBBERY

FEW minutes before eight o’clock on
the following evening, Brent’s springy
step sounded in the hall. When he paused
hefore the door of his laboratory to umlock
it, he was astorished to find it standing wide
open. He pressed the light switch and saw
that the apparatus.he had set up for the
demonstration was gone. He rushed to the

drawer where he kept his notes, and they,
too, were gone. N
When Goreham came in a few minutes

later, he found Brent in a high state of ex-
citement, turning lockers and drawers inside
out. “In heaven’s name, man, what are you
doing ?” he shouted.

“Some dam’ thief stole my apparatus and
all my notes and drawings. They were here
when I went out to dinner.”

At this moment Kline came in.

“What'’s all the row about ?”’ he demanded.

“Somebody’s stolen Brent’s notes and ap-
paratus,” said Goreham.

“Have the police been notified?”

“Not yet.”

After Kline had rushed out of the room,
Goreham turned to Brent. “How much do
you think they can get out of your stuff ?”

“Don’t know. They won’t get much out of
the apparatus. What they were after was
the dope on my new tube, I guess. Darn
dirty trick.”

“Rotten.
after all.
of your notes.”

Maybe they didn’t get much
No one could make anything out
{Continued on page 555)
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SPRING HINGES MAKE GARAGE
DOORS SELF-CLOSING

The car can be quickly driven into the
garage when it is raining, snowing or cold
without need of the driver exposing him or
herself, when the garage doors are fitted up
as indicated in the drawing.

There will be required, to fit the doors
with this quick-opening feature four spring
hinges, of the screen door type, about twenty
feet of sash cord, one spring type of lock
bolt and two pulleys or sheaves for the cord
to run on. .

Invert the spring hinges, screwing these
between the .edges of the door and casing.
This causes the doors to open when released.

Place the spring bolt above the door, with
a sheave atove this and another sheave about
ten feet forward and to the left of the car
facing the garage.

The second sheave is secured on a wooden
beam nailed to the side of the garage. The
sash cord is attached to the bolt, run through
the sheave and terminates in a grip knot.

Pulling the cord, releases the bolt and the
spring hinges open the doors. On the edge
of the door which the bolt holds, is a strip
or heading to overlap and hold the opposite
door. This is shown in the sketch of the
front of the garage.

.. Plan view
S#ction thru garage doors

b7 T
%&JV//////////////%

Extending
forward
of garage

Reversed
spring hinges

The above illustration shows how spring

hinges may be fitted to the garage doors in

order to make them self-closing. Pulling the

cord releases a bolt and the spring hinges

open the deors. The hinges are inverted and

are screwed between the edges of the door
and the casing.

CORRECTING AXLE TILT TO
PREVENT SHIMMY

Apart from the annoyance of front whecl
shimmy, there is much danger if this fault
is allowed to develop in the car.

A correction for shimmy of the front
wheels, which one large service station has
applied with good results, is that of using
small securcd wedges to give the correct tilt
to the front axle.

When the front springs of the car take a
permanent set, the axle is tilted off the nor-
mal position. This distortion, which may be
slight, cannot be detected by eye, but only
by measurement. The usual tilt of the
wheel spindles, is 5 degrees, but individual
cars differ and the instruction book should
be consulted or this information should be
obtained from the manufacturer.

Conducted by GEORGE A. LUERS

The measure of tilt is made with a large
square and a scale, or more directly with a
quadrant.

-The wedge, as shown in the sketch, is
readily made from sheet steel and bolt holes
are provided to engage the spring clip bolts.

Sprm? set -changes the tilt -
0.

the front a
— /

—
;_—-'-_—_,/ Method for determining
angle of wheel spindle bolt

Wegiqe{n:ler
spring Yestores
correct tilt
to axle

‘Wedge thickness is made
to correct the error

‘Wheel
spindle
gz

Holes for sprin
clip bolts

A car which gives unsatisfactory results due
to wheel wobble can be readily fixed by using
the above method. Small wedges gives the
correct tilt to the front axle. The measure
of the tilt is made with a square and a scale.

A car giving unsatisfactory results due to
wheel wobble can be readily corrected by any
mechanically inclined owner wusing this
means.

The angle of the spindle bolt should be ac-
curately checked before and after placing
the wedges. A

FLUSHING AND FILLING WET
TYPE CLUTCHES

Neglect of a. clutch of the wet type, to
-the extent of loss of lubricant through leak-
age, will invariably ruin the clutch.

With wet clutches of the Essex and Hud-
son type, it is desirable that these be flushed
and reoiled each 750 miles or oftener.

The flushing is done with kerosene after
draining and the clutch is then refilled with
a half pint of kerosene and cylinder oil in
equal proportions.

A special filling funnel for this use is
shown by the attached sketch.

Uustrating position when

Clutch

Metal funnel
with r1ﬁ9/

Bent copper

/ tube

Rubber tubing
/ 4
d 9

——sbout 18"

Wet clutches can be flushed and reoiled

by employing the method illustratzd = y

In flushing the clutch, it is desirable to use
at least a quart of kerosene.
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DO YOU KNOW—
the starter grounds through the en-
gine. Loose bolts with oil satura-
tion around the starter bracket are
causes of weakness in the starter.

This consists of a length of rubber tub-
ing, a small metal funnel with a ring holder
and a piece of hent copper tube.

With this filling means, the flywheel con-
taining the clutch housing is turned to a-posi-
tion where the tube on the end of the filler
can be inserted. :

The funnecl ring can be hooked over any
projection and the clutch filled.

In flushing the clutch it is advisable to
use a quart or more of kerosene, which is
easily poured with this arrangement. Own-
ers who have previously attempted to use a
squirt gun for clutch oiling will appreciate
this new method when used.

TOOL FOR REMOVING BROKEN
WINDOW GLASS

Glass breakage in the windows of the
automobile, invariably results in one or more
pieces falling down into the aperture into

which the window lowers,

~

Tool for removing broken
car window glass

—

8" steel spring wire

When a window of an automobile breaks,
some pieces of the glass fall into the window
aperture.. A simple and serviceable tool for
removing the glass from a car body is illus-
trated above. It consists of a lath, to which
spring steel wire is attached with staples.
The wire is pushed over the glass and will
hold it tightly, permitting the fragment to
be removed.

In the instance of a door, it is possible to
remove the hinge pins and remove the glass
by inverting tl:2 door.

The remcval of glass from the car hody,
however, requires a tool of some form for
this use.

An example of a simple and serviceable
tool, devised by one owner recently for this
purpose, is shown in the attached sketch.

This consists of two pieces of steel spring
wire bent to form grips. The wire is at-
tached to a lath with staples. The opening is
made so that it will spring over the glass
and give enough grip to lift the broken glass
narts out of the body.

"n ordinary flash light aids the user in
loculing the broken parts and attaching the
Material for this tool is usually avail-
able around the garage.
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MAGIC

THE BEWITCHED CIGARETTE

POTASSIUM

SPRING ,= -

The cigarette can be made to light itself and

can actually be removed from the cigarette box

lit, if the method here illustrated is employed.

A wet sponge and a piece ot potassium serve to
light it.

In concluding any sort of a cigarette van-
ishing or producing act, which can be com-
posed of those many different styles of van-
ishes and productions, previously explained
in this publication, a lit cigarette can be van-
ished, and two or three minutes later it can
again be produced, still lit, from the interior
of a cigarette case. This cigarette case will
also be useful as a small pocket trick for
the after-dinner trickster, The method in
which the effect is carried out is very sim-
ple. One or more cigarettes are clipped to
the interior of a metal box by a spring clip.
In the tips of each of these cigarettes there
is a small piece of metallic potassium. As
the magician opens the lid of the box, it is
not at all difficult to twist the cigarette to
make it contact with the wet sponge placed
within the box, which in turn causes the
potassium to ignite and lights the cigarette.
Care should be exercised in handling the
potassium.

Snappy efects are quite the vogue with the up-to-date conjurer,
particular stunt, an assistant brings forth a bottle of Volstead’s departed
The conjurer places a kerchief over the top of the bottle; then,

spirits.

apparently lifting the bottle, he causes it to vanish in air,
The bottle itself is merely a sheet of
celluloid painted to imitate a bottle and curled to further increase this

performed in the Zollowing fashiom.

By

NEW KERCHIEF CYLINDER

This is a clever deceptiori rather simple
to execute and quite effective. The con-
jurer first exhibits a plain glass cylinder,
which appears to be quite clear and unques-
tionably empty. With a sharp movement

into space, a large silk handkerchief is.

mystically caught in thin air and it finds its
way into the cylinder, completely filling it.
Both silk and tube are immediately passed
for examination. By way of explanation,
the silk was rolled into a small compact and
concealed beneath the lapel of the per-
former’s coat. A fine silk thread was at-
tached to a corner of this handkerchief,

passed through the tube, and then tied to a ~

coat or vest button. With a quick move-
ment of the cylinder in an upward direc-
tion, the silk is brought from behind the coat
lapel, flashes in the air and then finds its
way into the cylinder., The thread is now

quickly broken, and the entire is passed to
the audience for examination.

A glass cylinder quite clear and empty will be
found to suddenly contain a handkerchief appar-
ently caught out of thin air. A piece of thread
passing through the cylinder and the kerchief
beneath the coat lapel permit of this effect.

The Elusive Bottle

SRt
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“DUNNINGER?”

NO. 67 OF A SERIES

HYPNOTIZED STRAW

Next time you go to a soda fountain you can
demonstrate to your friends your ability to
hypnotize a soda straw and cause it to rise up
in the palm of your hand provided that you have
previously attached the gimmick illustrated.

Apparently the only apparatus used in this
trick is a soda straw such as is ordinarily
found at soda fountains. This is placed flat
upon the palm of the magician’s hand, and
after a few hypnotic passes are made over
it with the other hand, the straw is seen to
mysteriously and slowly float or move up-
ward, until it stands in an upright position.
It can be left in this position or again per-
mitted to gradually sink to the palm. At
any moment it may be passed for examina-
tion. The secret is exceedingly simple. A
small plug made of light wood is just large
enough to hold the end of the straw. The,
point of a needle is driven into this plug..
Before demonstrating the trick, the needle
point is made to pass into the skin of the
palm of the hand. By stretching the palm,
the plug rises; relaxing causes it to fall. A
soda straw being much lighter, this stunt is
a vast improvement over the old pencil trick,
in which the weight of the pencil made the
operation of the trick practically impossible.

_CELLULOID
' BOTTLE™)

&

In this
is hinged to a tray.

The stunt is
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illusion. Its shape is maintained by a hook at the back edges.
The handkerchief is prepared with a disk the same
size as the mouth of the bottle.
bottle, the hook is released, the bhottle falling flat to the tray, then the
bottle is apparently lifted by holding the disk in the handkerchief,
ing the corner and snapping it completes the vanish.

The bottle
When placing the handkerchief over the
Grasp-
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What is the proper way in which to light a gas range,
particularly the oven burner? (See page 493.)

How is thermit used to break up large ice jams in rivers
and harbors, as well as icebergs? (See page 494.)

How was compressed air used to raise a sunken German
warship off Scapa Flow? (See page 496.)

Explain in a few words the action taking place when a
geyser spouts. (See page 498.)

How does the televox—the electro-mechanical man—
speak? (See page 499.)

Can you name five points of similarity between_ the
human body and the automobile engine? (See page 500.)

Name two serious diseases that a dog may transmit to
man, if proper precautions are not observed. (See

Can You Answer These Questions?

(Form your own answer before turning to page indicated)

8.

10.
11.

12.

Science and Invention for October, 1928

Given a selenium cell, a source of light, an amplifier
and a loud speaker, could you devise a system whereby
the blind can read an ordinary book? (See page 505.)

What is the relation between the probable end of our sun
and the electronic structure of the iron atom, according
to the English scientist, Dr. J. H. Jeans? (See page 506.)

Do you know the difference and the relative merits of
the straight and the diagonal splice for movie films?
(See page 513.)

Can you explain how the new Kodacolor movies work,
without the use of any tints or dyes applied to the film?
(See page 5H.)

Do you know how to make aluminum wool? What hap-
pens when potassium chlorate tablets are heated in a test
tube? (See pages 518 and 519.)

page 502.)

HE City of New York has begun
work on its new airport, which if
present plans are carried out, will
equal, if not surpass, the airports
now in operation in this country and in
qur‘ﬁle)e‘site selected for the airport is ideal,
located on Barren Island, now connected to
the mainland at the foot of Flat-
bush Avenue, in the Borough .of
Brooklyn. This places the air-
port within the city limits of
Greater New York, a factor first
to be considered in the selection
of any municipal airport coOn-
templating future commercial air-
line terminals. Another salient
feature, and one that is genera!ly
neglected in the majority of air-
ports, is the seaplane landing
with facilities near the landing
feld proper. Incorporated with
these advantages is the na‘gural
condition of the surrou}ldmgs,
which present no obstructions’ of
any kind, allowing for the best
possible design of the field run-
ways and arrangement of' build-
ings, such as administration of-
fices and hangars. )

The flying field area consists
of approximately 350 acres. The
surface is at present coarse beach
sand and is being filled and
graded to the desired level. Upon
this sand area the complete flying
field is to be constructed.

The general layout of the field
has not been fully decided upon,
although several models have
been made showing the various
arrangements of the field build-
ings and runways. In this way
a final arrangement will be drawn
and construction of the field, run-
ways and buildings will begin.

The field plan contains three
paved strips, two being 150 feet
wide by 3,300 feet long, and one
150 feet wide by 2,200 feet long,
laid out with reference to the
general direction of the prevail-
ing winds, crossing each other at

AIRPORT OF NEW YORK CITY

By WILLIAM P. SULLIVAN

(Chief Aeronautical Engineer to Clarence Chamberlin)

all year round stretches of smooth surface,
both for landing and taking off.

CONSTRUCTION OF RUNWAYS

HESE runways are constructed of sev-
eral layers of material, as follows: Four
inches of coarse cinders, or clinkers, mixed
with road oil and rolled to a hard surface.

On top of this five inches of medium cinders
mixed with an asphalt binder is rolled down
to a hard surface. The finished surface,
consisting of one-half an inch of crushed
stone and asphalt, is then rolled to a flat
finish. This finish prevents the breaking up
of the surface by tail skids and imperfect
landings, and assists drainage. At the inter-

section of these strips a circle 100

feet in diameter by four feet
wide, paved with a similar ma-
terial and painted white, forms
the field marker. '

Additional runways extend for
175 feet on each side of the
paved strips, and 400 feet from
the ends. These are surfaced
flush with the paved sections with
clear, smooth surface on the two
main sections 500 feet wide by
4,000 feet long, with clear ap-
proaches. The sections near the
hangars will also be covered with
grass, thereby enabling the air-
planes to use these sections for
ordinary take-offs and landings
also diminishing the distance re-
quired to taxi to the paved strips,
and vice versa.

This grass surface covering is
now being experimented with un-
der varied top soil conditions, to
determine the best combination
and thickness of soil necessary to
grow and maintain a thick grass
surface. From these experiments
the best results have been deter-
mined by the use of a clay base,
rolled to a thickness of six inches
and a - topsoil of four inches
seeded with heavy grass seed, and
rolled. .These runways and paved
strips form a level area on which
airplanes of all sizes can readily
take off and land in any direction.

The hangars will he of modern
construction of large size; cap-
able of housing the largest type
of plane with ease, and will be
equipped with offices and shops.
Additional shops will be located
near the hangars for general re-

the center of the entire area and
leading from the center to the
administration buildings and han-
gars. These are to be used as

Model of New York City’s new airport to be built on Barren Island.
Seaplanes and land planes can use it.

illuminated at night,

wwwW americanradiohistorv com

The field will be suitably

pair work.
The administration building
will be located near the center of
(Continued on page 570)
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CONDUCTED BY DON BENNETT

~ Splicing and Editing the Home F ilms

S Jones and Blake approached the cut-
ting desk, Jones picked up a note-
book from the counter and carried
it with him. When they were

seated he placed the first reel on the re-

WOOoD
BLOCK |

W,

[,
NAIL FILED
SQUARE T0
FIT SPROCKET
HOLE. ROUND
SECTION CUT
OFF AFTER
DRIVING

NOTE- PLACE GUIDE PINS
USING PIECE OF SOLID
7ILM AS A GAUGE

:

A guide .block on which to place the two film
ends to be spliced, is shown above.

winders and placing an empty spool on the
winding side, he cranked the film all the
way over until the beginning of the reel
was again on the outside. Then he reversed

the reels and slowly wound them along,

looking through the film as he did so. A
small light was placed behind a piece of
ground glass and furnished the illumination
and enabled him to see clearly the images
on the film. He removed the bad first
scene entirely and spliced the leader film
“in at the group. This shot was very well
made and furnished a good opening scene
for this home movie album. Jones made
a few notes in his book while the cement
was drying and had started on to the next
scene when Blake interrupted. “Would you
mind explaining that splicing operation to
me. It seems terribly complicated.

“Why, it’s very simple, Mr. Blake. There
is a little instruction book that comes with
each splicer and it explains very thoroughly
the operation of the splicer itself. You see
there are two ways of splicing film, one
straight across with the two sprocket holes
of each piece of the film superimposed,
and the other, in which the film is cut diag-
onally and each sprocket hole has only one
layer of film around it. I personally prefer
the diagonal splice as it is much stronger.
Tnstead of only five-eighths of an inch of

A manufactured type of 16 mm., film splicer
and cutter is illustrated herewith.

No. 3 of a Series

holding surface as in the straight splice, the

diagonal has over eleven-sixteenths inch.

In addition to this there is the added resili- *
ency in a diagonal splice, and as every

splice is a weak point in a film, this is

important. When you are splicing, it
is well to have a small bottle of water

handy and a brush to apply it with. You

moisten the end of one film, on the emulsion

side of course, and after- the water has

soaked in for a few seconds, you scrape

it with a razor blade or some other straight

sharp scraper. Some prefer scraping the

film without wetting it but I believe that

when you dry all the water off before apply-

ing the cement the splice will last as long

as when it is scraped dry.

“The other piece of film is cut but it is not
necessary to scrape it as the side that will
be joined to the other film has no emulsion
on it.- Sometimes. with old or oily film it
is advisable to scrape the clear side of
the film but this is necessary only in ex-
treme cases. When the two ends are ready
and have been placed over the guide pins,
the most important part of the splice is at
hand. There is danger in applying too
little cement, as the splice may part in the .
projector at a very important part of the
film. It is almost as bad to apply too much

Above we see a manufactured style of 16 mm.
film splicer and winding reel outfit.

cement, as then the splice is smeared with
the excess and becomes stiff and brittle,
possibly causing a break. :

“Even though your films are in correct
chronological order, they should be re-
arranged to make them more interesting.
For example, this group scene you took of
the family can be improved by cutting in
close ups of the individuals.”

“But where can I get the close-ups?”
queried Blake.

“We will cut them out of that fast panor-
amic shot that is blurred. A few of the
individuals will show up clearly and with-
out blurring and we can cut them into
this long shot of the group. The only other
thing to do with the film is to insert titles
introducing each person. Let’s choose a
main title for your whole film. Let’s see,
now. How about “History of the Blakes,
recorded a la movie” Then a credit title,
“Photographed by Harry Blake,” a date
title, “Started anno Domini 1928.” Then
on your next roll of film shoot a few feet
of the house and cut it in at the start of
the film with a title “Ancestral mansion of
the Blake family, Rockland.” Before this
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group scene insert a title, “The Blakes pose
for their first movies,” and the date that
the scene was taken. Cut the scene near -
the center and insert one of the close-ups
with a title telling whom it represents. Then

/AR HOLES
GROUND___ [ 4
auass M M

FILM TO GROUND GLASS WITH
BE SPLICED 25 WATT LAMP BEHIND IT

s

SPLICER

An erectric bulb placed behind a ground glass
screen proves useful in examining the film.

another title and close-up of another of the
group. When vyou have inserted all the
close-ups, cut back to the group scene again.
Then go on with the next sequence, titling
it according to the scenes you have made.
One thing to remember in your titles is
to keep them as short as possible but do
not sacrifice words to the elimination of
clarity. Your title should explicitly explain
your thought yet be condensed in as few
words as possible. Just imagine you are
writing a telegram at ten cents a word, your
titles will then be ahout the right length.
Try not to have two titles together except.
at the start of the film, in which case it
is permissible. On the other hand, if you
find it neccssary to use more than twenty-.
five words in your title, break it up and
use two.titles of nearly equal length. Two
titles may be run together in a travel film,
where you have visited a great many places
and have made many scenes in each one.
For instance, if you take a trip to Wash-
ington, you could have a title, “Washington,
D. C” followed by, another title, “The
Capitol.” Then a scene of the Capitol

building from as many angles as you cared

to show. FEach place visited in the city

would carry a descriptive title of the scene.

Assume that on the way back you stopped
(Continued on page 573)

The straight film splice is shown at left; the
stronger diagonal splice appears at the right,
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Those home movie fans owning a Cine-

Kodak with an F19 lens need only buy a

color filter, shown above, in order to take
colored motion pictures.

HE way in which the new Eastman .

process makes colored motion pictures
is not so occult as such a remarkable
development might seem, yet it works
by such microscopic neo-magic as only the
methods of medern science can deal with.
A phenomenon of the process is that the
film itself contains no color at any time.

HOW COLOR FILM IS DIFFERENT

T HE amateur cinematographer’s part has
been made easy. He merely has to in-
sert a color filter into his camera and thread
his kodacolor film. But actually, when he
makes color movies, without knowing it
he uses hundreds of lenses and he disen-
tangles thousands of tenuous threads of
light.

The many new lenses introduced in the
process are cylindrical lenses embossed right
on the film, composed of the film base ma-
terial and extending lengthwise of the film.
The lenses on the film are about seven times
narrower (1/559 of an inch) than the tiny
dots making up the illustrations in a news-
paper (65 to the inch) and as such they are
invisible except under a microscope. They
cover completely the surface of the side of
the film opposite from the sensitive emul-
sion. That surface faces the camera lens
as the pictures herewith show, and the
emulsion is away from the lens, contrary
to the threading arrangement for ordinary
film.

When the trigger of the camera is pressed,
light reflected from the subject passes se-
lectively through the three-color filter, on
through the camera lens, and thence through
the tiny embossed lenses on the film to
the sensitive emulsion coating on the oppo-
site side, where it records itself upon the
silver compounds therein contained.

White light, as is well known, is com-
posed of all the colors of the spectrum.
This can be seen when white light shines
through a prism or when it appears as a
rainbow reflected prismatically from the
drops of falling rain.

The color filter is striped in the three
primary colors of the spectrum—red, green,
and blue. The reverse of the fact that
white light divides up into the colors of
the spectrum is that light coming evenly

Science and Invention for-October, 1928

Color Movies For The Amateur

Home Movies in Natural Color Are at Liast Available for 16mm., Cine-Kodak and Projector Equipment

out from the three colors of the filter on
a projector and superimposed on a screen
appears white.

But cover up the green and blue segments
of the filter and the screen will turn red.
Cover up the red and blue and the result
will be green. Similarly, white light minus

- red and green gives blue.

White light minus blue only, with the
red and green areas both left for the light
to shine through, gives yellow. White minus
red gives blue-green. White minus green
gives purple. Varying the areas of each
color through which .the light may shine
gives the infinite shadings between these
colors, Black is the total elimination of
light.

HOW COLOR FILTER WORKS

UT of the rays of light which spread

like a fan over the filter from every
point of color in front of the camera, the
red area lets only the red fraction go through
to the lens, the green lets only the green
through, and similarly the blue excludes all
but the blue. Kodacolor film is panchro-
matic, that is, it is equally sensitive to all
colors. Through the camera lens these
separated rays pass, each to be focused on
the part of the film frame corresponding
to the part of the subject from which it
came. )

Then the embossed lenses do their work.
If there were no embossed lenses, the rays
representing the three colors would con-
verge on the sensitive emulsion as a single
point and the film would become ordinary
black and white, with no differentiation of
colors on the film. But the embossed lenses
guide the one or two or three rays falling
upon each tiny area of the film and. lay
them on the sensitive emulsion in an orderly
{ashion, as three distinct impressions at any
one spot. See diagram for this detail.

Just as the camera lens spreads an image
on the scene in front of the camera over the
whole film surface, so each of the minute

" Y OME movies in colors is
at last a practical every-
day accomplishment, thanks to
indefatigable research of the
Eastman photograph experts.
If one happens to own a Cine-
Kodak fitted with an F. 1.9
lens, all that is necessary is to
purchase at nominal cost, a
color filter to fit over the
" camera lens. The camera is
then loaded with the specially
prepared film, which costs
about twice as much as the
standard black and white film.
After exposure, the film 1is
mailed for development, and
when received back again the
pictures appear in black and
white. In order to project the
pictures in -wcolors, another
color filter is slipped over the
lens on the projector. If the
color filter is left off the pro-
jector, the pictures appear in
the ordinary black and white
on the screen.
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In order to project the new color movies de-

veloped by the Eastman experts, one has but

to fit a color screen over the lens of the
projector.

embossed lenses portrays, on the very small
area of sensitive substance that it covers,
the scene immediately in front of it—which
is the camera lens as seen from that- par-
ticular point on the film. Of course this
means that the sensitive emulsion behind
each tiny embossed lens will receive, not an
image of the whole scene in front of the
camera, bul only a small bit of the scene,
since any point on the film receives rays from
only a corrvesponding space on the scene in
frout of the camera. i E

The three filter colors covering the lens
are imaged behind each tiny cylindrical lens
as three parallel wvertical strips, because the
tiny cylindrical lenses are parallel to the
strips of color on the filter. Thus the width
of each of the minute areas of emulsion is
subdivided into three parts related to the
three filter colors and affected by light that
is able to pass through the colors. The sum
of these invisibly small affected areas of
film constitutes the whole photographic

- itmage.

A red ray from an object in front of the
camera, for instance, touches the sensitive
material of the film at a spot related to
the red area of the filter. Developing by
the reversal process in use for amateur
movie films turns this affected spot into a
transparent area, leaving opaque the adjoin-
ing unaffected areas related to the green
and blue segments of the filter. Therefore,
in this case, the projector light can shine
only through the invisible small points on
the film which will send beams to the red
projector filter, and out to the screen as
pencils of red light.

So also with the green and blue and with
combinations of colors. The sum of the
points on the scene containing red makes
a photograph from red light on the emulsion
areas related to the red filter segment, the
sum of the blue also makes a separate
photograph, and similarly with ‘the green.

PROJECTION

ECOLLECT now the explanation of
how various colors are thrown onto the
screen by covering up different combinations
of filter colors on the projector. Well, that
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is just how kodacolor is projected. The
opaque areas of the film cover up, in effect,
certain of the filter colors: they prevent
the light from going through where it is
not needed, by cutting off, at the film, rays
which would otherwise pass out through the
embossed lenses, through the camera lens,
and through the filter color in question
to the screen.

For any point on the scene, only the colors
are permitted to be projected which blend
on the screen into the corresponding original
colors of the scene photographed. The pat-
tern of these rays from all the cylindrical
lenses on each frame projects a picture on
the screen, with each ray contributing its
speck of light to the color or blend of colors
at one point.

The film itself is not colored. The colors
of the subject are delineated merely by
transparency on the film or by black metallic
silver deposited in various degrees of opaque-
ness, so as to permit light to shine through
one of the three sections of the filter as
directed by the tiny film lenses.

Despite all this difficult description, the
most important fact about the new process
is that henceforth amateur photographers
can make movies in full natural color with-
out giving a thought to the minute magic
of the process.

REMARKS BY DEPARTMENT EDITOR

FTER many, many years of experi-
ment, the foundations of which were
laid before many of us were born,

color movies, long sought for, are placed
within reach of the amateur movie maker.
The kodacolor process, recently announced,
s in itself a culmination of only a few
years of experimenting, but still photogra-
phy has heen limited to black and white

FRONT VIEW OF FILTERS

The diagram above shows how the red, green and blue colors
are passed by the filter and distributed on to the emulsion
coating on the rear of the film, by virtue of the small lenses

embossed on the face of the film.

. aries

HORIZONTAL SECTION
1-INCH KODAK ANASTIGMAT F.1.9

until the last decade. Of course, profes-
sional producers have had available for some
few years color processes that were prac-
tical but expensive. These professional pic-
tures, figuring on the
basis of the color pho-
tography alone, with-
out allowance for sal-
or production
expense, cost in the
neighborhood of $1,500
a reel of a thousand
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With the kodacolor process, the base of
the film is embossed with miniature bumps
that have the effect of lenses. These are
spaced 559 to the inch. A special color filter

CROSS SECTION OF FILM

’7—\ GREATLY ENLARGED

feet for the negative.
The new amateur pro-
cess works from the
same basis as the
present methods, but

with refinements and STOCK
a wider range of true .
color reproduction. _
Tl?o‘fp fami.llxlar witﬁ KODAK LENS EMULSION-
printing w1 reca s . ’ :

The simplified diagram above shows how tiny lenses
that —natural  color ;¢ 'tormed on the front of the film. The color values
printing is done by are registered on the rear coating. ) -

separating the origi-

nal into three or four colors. If three,
red, yellow and blue are used; when four
colors are used black is added. The pro-
fessional color pictures use two colors, red
and green, utilizing two negatives for taking
and coating both sides of the film for pro-
jection. Because of the limitation of two
color reproduction, true natural colors are
not obtained by these processes, although it
must be admitted that they are so close,
that only those acquainted with color or
photography are able to perceive the dif-
ference.

FILM BASE
22 EMBOSSED LENSES Pm‘-\-

(559 PER INCH)

LENS-LIKE RIBS

ON FILM SURFACE FILM

is slipped over the lens and the lens is opened
tof 1:9. . : .

The light coming through the filter is
separated into red, blue and green. It
is in turn re-photographed on the film
through the miniature lenses mentioned be-
fore. The film is proceéssed and the posi-
tive is black and white and may be so pro-
jected, but by slipping a projection screen
over the lens pictures in natural colors are
shown on the special aluminum screen. Due
to the great density of the filter a special
high powered illuminating system is required

: and the size of the picture is
limited to 1615 by 22 inches.
This, however, is of sufficient
size so that all characters fairly
close to the camera may be
recognized and the close-ups are
quite perfect reproductions of

EMULSION
COATING
= BhEdn }wnrra
—_ RED
ED

-GREEN the original subject. -

-BLUE It is said that the ‘present
K veLLow "

eruc-orees  cameras and projectors. can be
PURPLE equipped to handle kodacolor at

a relatively low cost, but some
camera owners, fortunate
enough to be equipped with an
£ 1:9 lens, will need no addi-

Y

HORIZONTAL SECTION
E_MBOSSED FILM — &
{50 TIMES ACTUAL. 51ZE)

tional equipment, except the
special filter that is compara-
tively cheap. The cost of the
film is twice that of the pres-
ent 16mm film. At present the
film is available only for 16mm
cameras, and as color duplicates
cannot be made, it is not ex-
pected that the process will be
adopted by professional produ-
cers. It is apparently an ama-
teur proposition.

T GREN
..REDEMV

Tinting' Apparatué for the Amateur

HE amateur movie enthusiast who

I enjoys tinkering with his films will

probably be interested to learn that
a simple apparatus for tinting and toning
his films can be cheaply made. This ap-
paratus is a small edition of the equipment
originally used in motion picture laboratory
work and has been selected because of the
economy of solutions needed and the sim-
plicity of operation. It is more certain of
results than the professional equipment where
the amateur is concerned, and was discarded
by professional laboratories only because
of its bulk.

The drum illustrated herewith will hold
approximately fifty feet of sixteen milli-
meter film at a time. Less than two quarts
of chemical solution is required as com-
pared to the forty gallons needed for a pro-
fessional tank. The drum is made up of
two circular end pieces, one inch thick, to

which are nailed the horizontal slats which
are made of three-quarter inch, half-round
molding. A one inch wooden shaft is run
through the drum and is supported by an
upright at each end. The center of the
shaft should be nine inches above the top
of the baseboard. An 11x 15 inch enam-
eled tray is placed under the drum for the
dye solution.

The drum should be painted with acid-proof
paint or hot paraffin. - A motor may be at-
tached to the device but be careful that it
is not run at too great a speed, or chemicals
will be splashed out into the room. The
same drum can be used for washing and
drying the film after it has been colored,
and also for developing your own titles.
When drying be sure that the drum revolves
at a good rate of speed until the film is
completely dried or “drying’ marks” will
result.—Contributed by Don Bennett.
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FRONT VIEW

%, HALF ROUND N
MOLDING SPACED
2" ON CENTERS

i’ DETAIL SHOWING SLATS

Home-made rotary frame for tinting films is

shown above. A pan to hold a solution is

shown in dotted litni.ft Details are given
at left.
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Ringkannone of Abount 1870 Made
by M. L. Hughett of Perry,
' Oklahoma

At the right yeu

see a photograph

of the cannon

and trophy cup L

which was ,{"

awarded to it.
e d

This is a model of a cannon which was origi-
nally of German manufacture and was first used
as a siege gun in the year 1870. A few of them
were captured and brought to this country after
the World War. The breech block, it will be
noted, slides into place from the side and it is
there locked into position by a square key. The
front sight of this cannon is stationary, but the
rear sight may be raised or lowered by manipu-
lating the set screw in the back. While the
barrel of this gun is made of brass, in the actual
full size gun it is made of steel. In order to
produce a realistic finish it is, therefore, quite
necessary that the brass be painted so as to
resemble the steel of the original barrel. Prac-
tically ali the bolts used in the construction
were made of nails, the heads of which were
filed to a hexagon shape. If you have built any
models and have not yet entered them in the
model contest, turn to the rules in this issue
on page 551.

The photographs surrounding this
space show the differént views of
the cannen whick won the prize

winning trophy in this meonth’s L
model contest. Omne of these awards 7 4
js made monthly and the best model e

submitted during the month wins it. & i

é?ﬂ'-&

b
yj‘,
[
i
% i = R R

This neat and trim little model can be constructed quite easily
by following all the instructions given on the blueprint en the
accompanying page. In this model the gear used to elevate the
gun was obtained from a mandolin. In the actual construction
bevel gears are empleyed in the place of the rig here indicated.
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