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To
PRACTICAL MEN
and
ELECTRICAL
STUDENTS

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

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

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

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

Y(;}]r dollar if you should care to return the book. Just drop us
a line.

THE McCLURE PUBLISHING CO.
Dept. L.T. 720 Cass Street, Chicago, Ill.
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IG MONEY IN ELECTRICITY!

| |

$125 a Week _Doeionms
says A. Schreck, Phoenix, Ariz. “I

make over $500 a month. Your ad-
vertisement started me to success.”

(musgnds gookeﬂaineJM;n,
100 28D T G A 200“ .""k'

McNabb, 7 W. 16th St., Atlanta, f
Ga. “I recommend your training
everywhere.”

John Jirinec,
$17000 a Month 336 ]gitmars
Ave,, Astoria, L. 1., now earning
$12,000 a year, says, “Cooke Training
is responsible for my big income.”

$9,000 aYear oo Ferce
Albany, Ore., over $9,000 a year. 58

men enrolled for this training on his
recommendation.

800% PayIncrease ;17
times whatIearned whenIenrolled. -
1 used to get $50 a month—now it’s
$400.”’ Carroll Moeschler,Chaska, Minn.

Send the Coupon below for full particulars of my great pay-
F raising training—the training that has fitted thousands of
x men for jobs paying $3500 to $10,000 a year in Electricity

. BeanEJ ECTRICAL EXPERT
' Learn at HOME in youry SPARE TIME!

‘, Don't you keep on working for $25 or $35 a week. Get into Electricity. Thousands of Cooke Trained

Men who knew nothing about it a short time ago are now earning $70 to $200 a week as Electrical

Experts—and they don’t work half as hard as you do. Why stick to your small pay job? Why stick to
_~"" a line of work that offers no chance—no promotion—no big pay? Get into the world’s greatest busi-
ness. Electricity needs you. I'll show you how to do it. Get ready for the big-pay job now.

my simplified,complete home course—the world famous*‘Cooke”’ Train~

\VONDERFUL
WORKING
OUTFITS

GIVEN
WITHOUT EXTRA

o \ Ling
tion B4
ic chess
tectt - Ea

The Cooke ‘Trained man is the:Big Pay Man

Electrical Experts are in Big Demand

Even ordinary electricians — the “screw driver” kind — are
making big money, but trained men—Electrical Experts who
get the top salaries—are needed more now than ever before.
housands of Ccoke Trained Men easily earn $3,600 to $10,000 a year,
That’s the kind of a job you waat—where you can plan and boss and
supervise the work of others or go into business for yourself. Get
started towards one of these big-pay jobs now. Learn to earn $70 to $200
& week — you can do it with Cooke training — recommended by more
than ten th d ful grad Just mail the coupon beiow.

Employment Service—=No Extra Charge

T will train you for a big-pay job and then help you get it
without extra charge. Hundreds of employers look to me for
the electrical men they hire, Last year I placed over one thou-
sand men at big raises in pay. Hundreds of others were promoted by
their employers through tge help of my Vocational

ing—built on my own 20 years of engineering experience with the help
of nearly 50 other engineers, Learn to earn ¥70 to $200 a week — only
spare time needed.

My Training Pays for Itself

You can start earning extra money a few weeks after you
start my training. 1 give you special instruction for doing
simple electrical jobs in your sgare time—show you how to
get these jobs ar.d tell you what to charge. Many of my students make
as high as $25 a week extra this way while studying, My course more
than pays its own way.

Your Satisfaction Guaranteed

1 am so sure I can make you a big success in Electricity, just
like I have done for the men whose pictures you see here and
thousands of others who now boost my training, that I will

ervice and other hundreds went into {msiness for

Age or Lack of Experience
Bars No One

You don’t need experience. You don’t have to
be a College man. You dont have to be even a
high.school graduate. As Chief Engineer of
this big two million dollar institution which does a

Clip eoupon

The 1926 Edition of my big book
—*“The Vital Facts About Elec-
tricity,”” is just off the press!
OW for your copy
—it’s FREE! 112actual pictures
of Electricity at work—dozens
of success stories — what you
- can do in this Big-Pay-Profes-

arantee your satisfaction with a signed, money-

1
S i 3 ck guarantee bond. If my training gonesn’t satisfy
themselves with the help of my special Business My Big New you after you have finished, you get back every penny
| Training, Mail coupon for big free book which ex- Electrical B k you pay me. A two million dollar institution stands
plains this service and fourteen other features, many ec ca. 00 gack of this guarantee.
of which can’t be had anywhere else. FREE!

Get Started Now-=Mail Coupon

Get my free book —"The Vital Facts About
Electricity.” Read about the success of hun-
dreds of other men—men who_ recommend
this training and whose names and addresses are giv-
en in my book. Getthe real dopeabout your opportu-
rities in Electricity. See how easy it is to get started

it_all in my

general Consulting E i y op- sion—yau’ll fin an the road to jobs that pay $70 to $200 a week. Don’t
erating one of the wgrrd’s gré‘:te‘it Training Schools, up-to-the - minute’’ elec deny yourself this cbancl; t’:) make big money. Get the
1 know just what training you need to make a bigsuc: | book. Send for it today! facts NOW—MAIL COUPON AT ONCE for the facts

cess in electricity. Let me give you that training with

and my guarantee.
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AdAress...coieioieninniarianiiianans et eeeaeeeeeetaneearesiaaans 05000000600 50000Ba005

L. L. COOKE, Chief Engineer,
Chicago Engineering Works, Inc.

Dept. 2A
2150 Lawrence Avenue L. L. COOKE, Chief Engineer,
Chicago, 1llinois /O Chicago E'l;.:l;;o;r;nz Works. Inc..
2160 Lawrence Avenue, Chicago, lllinocls

Send me at once, without obligation, your big

/’ illustrated book and completedetailsof your Home

Study Course in Electricity, including your outfit and
employment service offers. :

.............. mecstsrssssesseessasascssssstasessestecertetan

OCCUPALION. ... cvvenneaassenionnasecascarannnnionnes OEEEEA00000000000 100G0A0000BACEAAE00000000
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IN OUR NEXT ISSUE
Lights Change Stage Settings!

1t sounds rather weird to say that the
mere changing of the color of lights pro-
jected on a stage scene can cause a Com-
plete change of scenery instan.taueonsly,
but it has been done and we will present
all details.

Want To Fly Your Own Air-

plane?

A small single seater airplane is not so
very hard to construct when complete in-
formation on the subject is available, and
just this will be given to our rcaders.
This airplane is propelled by a low pow-
ered motor, yet will travel 90 miles an
hour and will give 30 miles to the gallon
ol gasoline.

Have You Seen Any Trick

Movies Lately?

In the majority of them, even though
the actors seem to be defying death, they
are quite safe. Completely illustrated ar-
ticles will show how the public is fooled
by the movies.

Build Your Own Porch Furni-

ture.

Very simple furniture that is quite sat-
isfactory within the home or for the
porch is casy to make. Some interesting
details for this work will be presented in
clear and concise form. 4
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can still be found in

Good Chemists Command High Salaries
and you can make yourself [What Some of Our
independent for life by un- | Students Say of This

Course:

earthing One Of Chemistry’s I have not written since T received the big

set. I can still say that it far excceded my
o anticipations. Since I have been studying with

d crets your school I have been appointed chemist for

ye un lscovere se [ the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are

helping me wonderfully, and the interesting

i way in which they are written makes me wait
Do you remember how the tales of pirate gold used to fire g AL Hn VI IO S e e it
your imagination and make you want to sail the uncharted ENS.

H ? nd then vyou I wish to express my appreciation of your
seas in search of treasure and adventure? A )}’1 Prompt. reny G0 my. Jedter o o ae resor
would regret that such things were no longer done. But that mey(]ld;njon to the General Blectric Co. " 1 in-
o 9 - o . tend to start the student engineering course at
1s a ml.smke- They.(”e done t.Oday and eve‘ryda} not on the works. This is somewhat along electrical
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-
tion from a reliable schoo! no doubt had con-

your own country. Quietly, systematically, the chemist works. siderable influence in eming me to secure the
His work is difficult, but more adventurous than the blood- job,—H. VAN BENTHUYSEN,

a 2 g A - So far I've bee an pl
curdling deeds of the Spanish Main. Instead of meeting an | o0 far T've i sii ot iheased with

early and violent death on some forgotten shore, he gathers | i be your honor graduate this year—J. M.

o A g NORKUS, JR.
wealth and honor through his invaluable contributions to hu- 1 find your course excellent and your insfruc-

T« O’CONOR SLOANE,

-A.B.; A.M., LL.D., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented Lilgr&. Itr}l]nhfully. the cleareflt and beszlasselnlll-
Noted Instructor, Lecturer and . . 1y 3 ave ever taken, and yours is the fifth
Author. Formerly Treasuror Ameri dynamite, made so many millions that the income alone from | g% !k studied. —JAMES J." KELLY.
can CpgmcgﬁlSocl::‘yyand a practical his bequests provides five §40,000 prizes every year for the From the time I was having Chemistry it

emist wi m wel 2 H 3 by xplai
achievements to bis credit. Not advancement of science and peace. C. M. Hall, the chemist g;‘i,_”9‘1""8meel’_‘ecg:l‘l‘;e;},"#fé“';%umm’;‘,fly“m“m';
only has Dr. Sbl"";f taueht chemis- who discovered how to manufacture aluminum made millions friends, and urging them to hecome members
try for years but he was for many q a : - of such an organization.—CHARLES BEN-
gﬁarsl ueyngagﬁd -in  commercial through this discovery. F. G. Cottrell, who devised a valu- JAMIN
emis work. N . .
3 able process for recovering the waste from flue gases, JamCS . 1 shall gl\mys recommend your schonl to my
= 1 riends and let them know how simple your les-
Gayley, who showed how to save enormous losses in steel A S UG Loy
manufacture, L. H. Baekeland, who invented Bakelite—these I am more than pleased. You dig right in

from the start. I am going to get somewheres
are only a few of the men to whom fortunes have come with this course. . 1 ure-so plad el orbere
through their chemical achievements. you.—A. A, CAMERON.

1 use your lessons constantly as T find it

e more thorough thin most text books I ecan
Now Is the Time to | " iz
Thanking you for sour lessons, which I find
° not only clear and_concise, but wonderfully
St d ‘ :h t interesting. I am—ROBT. . TRAYLOR,
u y emls ry I received employment in the Consolidated
Gas.i (.Zo.r lhawplrec;an,el very much the good
Not enly sre there boundless onportunities for amassing corvice of the school when a_recommendation 1
wealth in Chemistry, but the profession affords congenial [R=2a asked for.—JOS. DECKER. 1
employment at good salaries to hundreds of thousands who ——
merely follow out its present applications. These arpli- .
cations nie innumerable, touching irtimately every business and every product in the world. The work of the }
chemist can hardly be called work at all. 1t is the keenest and most enjoyable kind of pleasure. The days
in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring ,
Drospect ¢f a discovery that may spell Fortune always at hand to spur your enthusiasm.
)

You Can Learn at Home /7

To qualify for this remarkable calling requires elahorate speclalized training. Formerly It was /

necessury 10 attend a university far several yemrs to acquire that training, but thanks to our

highly perfected and thorough system of instructior, you cun now stay at home, keep your /CHEMICAL
position, and let us educate you in Lhemistry during your spare time. Even with only common

schooling you can take our course und equip yourself for immediate practical work in a chemical INSTITU’I‘E
laboratory, Dr. Sloane gives every one of his students the same careful, personal super- /OF NEW YORK
vision that made him celebrated throughout his long career as a college professor. Your

Instruction from the very berinning is made interesting and practical, and we supnly you
with apparatus and ehemicals for performing the fascinating analyses and experimental
work that plays such a large part in our method of teaching, and you are awarded the /

Experimental Equipment Institute’s official diploma after you have satisfactorily completed” the course,

Home Extensian
Division 6

66-Z—West Broadway
New Yeork City

. Easy Monthly Payments
Please send me at once,
FurnlShed to Every StUdent You don’t have to have even the small price of the course to start. You ean / without any obligation on my
We give to every student without additional charge this P2y for it in small monthly amounts—so small that you won’t feel them. part, your free Ilook ‘‘Opportuni-

chemical equipment, including forty-nine pieces of labora-

The cost of cur course is very low, and inqludes everything, even the ties for Chemists,”” and full par-
chemistry outfit—there are no extras to buy with our course. Our plan / ticulars about the Experimental Equip-

lurg amam{tus ;‘x:nls sux;x;rliersl.seaatlie r;’;:}){;rgtlxﬁer::tti gggg;gg%z of monthly payments places a chemical education within the reach of ment given to every student. Also please
:lxgledr?;rge?h: enve?ilcne(;nalp work of tho course. The fitted g'eryone, Write us and let us expliin our plan in fuli—give us the tell me about your plan of payment and

5 . opportunity of showing vou how you ecan qQualify for a highly trained your special 30 day offer.
::Siwal‘s‘gmg:naho‘:fsesrg?elsab%l;tatg:;y agcs:e;og;serofrorpgforﬁi'}?gt technical position without even giving up your present employment. //
countless experiments, Special 30 Day Offer
Besides furnishing the student with his Experimental /NA\IE 5000006000 Pl 000a0 00000l
Equipment, we are making an additional special offer for / “ crreremessscEreeneny

CHEMICAL INSTITUTE oo s toaay ror fult serdursclt to find out
book "Opportunities for Chemists.”” Send the coupon

OF NEW YORK, Inc. right now while it is fresh in your mind. Or just /ADDBESS 500000060060B0006000000a300000a0600008000000)

write your name and address on a postal and mail
it to vs. But whatever you do, act foday before /
HOME EXTENSION DiVISION 6 this offer is withdrawn

66-Z—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! B on0000000=100 7 400000800 5| 77— PSR I By <= aogo0 0000,
2. 1. June, ‘26
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Audels Builders Guides give you practical help in your daily work.
They are easy to read and understand, giving complete inside infor-
mation on the Building Crafts. Each of these sets is a step-by-step

Carpenters and Builders Guides 4 Vois. $6

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

Inside Trade Information On:

Audels

and all Woodworkers.

How to use the steel square
to file and sct saws
to build furaniture
to use a mitre box
to use the chalk line
How to use rules and
scales

How to make joints
Carpenters arithmetic
Solving mensuration problems

*' Audels Crrpenters Guides
are worth four times their

price—very handy too as I
carry them in my pocket tor
reference.”” W. J. Bates,
Knoxville, Pa.

Audels

branches.

Mechanic.

Bricklaying, tools, materials
Brick designs, patterns, bonds
Setting frames and foundations
Mortars, scaffolds, estimating
Mottars and mortar mixing
Tile setting, mosaic, hollow tile
Straight edge test, troweling
How to figure brick work

Safe loads, piers, chimneys
Boiler settings, formulas

‘*Audels Masons Guides -rc
the beat books to be_ had o
the subject. Have laid bnck

for 12 years and am able to

judge A. Sonnett,
curliss Sta., Pa.

practical outline of Steel Construction.

Estimating strength of timbers

How to set girders and sills

How to frame houses and
roofs

How to estimate costs

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

How to read and draw plans

Drawing up apecifications

How to excavate .

A new, complete, illustrated trade reference library in four handy volumes.
Bricklayers, Cement Workers, Plasterers, Tile Setters and Stone Masons, including a
This new set is a practical Trade Assistant ex-
plaining clearly the approved modern methods of masonry construction in all its
Easy to understand and apply to every day problems.
authentic reference work and study-course for the Master Journeyman and the Young
Use FREE COUPON below and find out for yourself, without obligation,
whether this set will benefit you.

Inside Trade Information On:

Arches, anchors, fire stops
Labor and material tables
Concrete, materials, forms
Reinforced concrete. Blocks
How to figure concrete work
Stucco—on old and new bldgs.
Concrete block and tile walls
Plastering—wood lath—metal
Plasterers form of agreement
Plaster materials and tools

Carpenters everywhere are using

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

How to build hoists and
scaffolds—skylights

How ta build stairs

How to put on interior trim

How to hang doors—build
stairs

How to lath—lay floors

How to paint

Plastering on various surfaces
Stone masonry--mateiials--tools

Cutting, finishing, estimating
stone

Derricke, bonding, rigging

Steel canstruction. Structural
shapes

Beams, girders, anchors, fire

How to read blue printe

A reliable and

Trade School Course for the apprentice—a trusted Reference for the
journeyman and master. Use the coupon below to order the Guides
that interest you. Then'start easy paymentsif you areentirely satisfied.
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FREE EXAMINATION
$1 a Month, If Satisfied
1600 PAGES --3700 ILLUSTRATIONS
Flexible Binding--Pocket Size

%
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Masons and Builders Guides 4 Vois. $6

For

ek | : I
‘:m:?ﬁ‘ 5

F BEE EXAMINATION
$1 a Month, If Satisfied

1100 PAGES-- 2067 ILLUSTRATIONS

Rexible Binding--Pocket Size

Audels Plumbers and Steamﬁtters Guides 4Vo1s. $6

A new set—just out!

modern practice.
jobs.

Soldering, solders, tinning.

age, tanks. Drainage,

Joint wiping, bending, beat- sewage, purification. Fix~
ing. Pipe —iron — steel, tures—bath—kitchen. Pipe
threading. Mathematics, fittings, soil pipe, tcols.
**Audels Guidea sre practi- tables, physics. Materials Laying out work. Rough~
sl %i"r:ﬂeﬁ"?m,'"drﬂ"d —iron, steel, copper, brass, ing. Screwed  fittings,
cover the entire Reld in lead, tin, antimony, etc. flanges, joints. Pipe bend-
';;‘:“::;“o“s " Sheet metal—galvanized— ing, examples. Elbows.
plate. Sanitation, syphon- Heating, ventilation, re-

Audels Handy Book of Electricity 1 Vol. $4

Andels Handy Book of Practical Electricity isasimplified Read,
Reference and Study Course in one pocket size, leather bound
volume—for Engineers Professional Electricians and Students.
A reliable authority and handy helper for every electrical worker.
Contains important and valuable wiring diagrams, calculations,
machine sketches, helps on maintenance and repair.
PON today and find out,
this handy book will help you in your daily work.

Inside Trade Information On:
Electro-Therapeutics,
Shocks, Welding, Brazing,

Hook-ups, Motion Pictures, Tele-
%lone Telegraph, Cranes, Bells,

‘‘A tressure of electrical Motors and Apparatus,

knowledge. The working man's

. Corcoran,

friend.”" W. 8
thaca, N. Y,

FREE COU

X-Rays,
Radio

Diagrams, Sign Flashers, Cable
Splicing,
Airing, Switches, Lightning, Rec-
tifiers, Converters, Transformess,

A practical, illustrated, Reference Library and Study-Course for Master
Plumbers, Journeymen and Apprentice Steamﬁtters, Gas Fitters and Helpers, Sheet Metal
Workers, Draughtsmen, Master Builders, Engmeers and all Bu11dmg Trade Students. This valu-
able set of handy, pocket-size Guides explains in practical concise language and well-done illus-
trationsall the principles, advances and short cutsof the Plumbing and Heating trade—based on Avnus
Contains careful, detailed instructions on how to figure and estimate various J

Use FREE COUPON below to examine, without obligation, this valuable work.

Inside Trade Information On:

frigeration. Water supply,
mains, wells, tanks. Gas-
fittings. Underwriters.
Sheet metal work, prob-
lems, methods, Brazing,
heating, lead burning.
Welding, various welds,
methods. Blacksmithing,
forges, tools.

} Use this g on €ach
without obligation, how

Power Wiring, Outside

£
i

FREE EXAMINATION
$1a Month, If Satisfied
]PAGES—3G42 lLLUSTRATloNS
Flexible Binding—Pocket Size

1670

N T NN REW M MY BN BN MW BN B mm e S
FREE:
MMINMION

I COUPON Please mail me for free examination

THEO. AUDEL & CO.
65 West 23d Street
New York, N. Y,

the books marked (x) below. If I

I find them satisfactory, I agree to mail $1 in 7 days,

set ordered, and to further mail $1 a month

on each set until 1 have paid the purchase price.

I D Audels Carpenters & Builders Guides
&) VAl con cpocooncocanco asmacmcoccone $6.00
Audels” Masons &  Builders Guides

4Vols_ .. __ $6.00

Jloccoo socooccocccccccccacocccooco d

evators, Pumps, Tools, Ship Fuses, Circuit Breakers, Rheo-
Drive, Railways, Vehicles, Auto- stats, Electro Plating, Electroly- I‘\!AME
mobile Electric Systems, Ignmon. is, Storage Batterfes, Magnetism, ettt
Generation, Lighting, Plant Electrical Energy, Conductars,
Management, Power Plans, Arma- [nsulators, Static, Dynamic, ' ADDRESS oo
ture Winding, Repairing, A. C. Radio Electncnty. Applications,
D. C. Ready Reference and Index Cov- [ OCCUPATION . .. ... ... ________
Motors and Apparatus, Alternator ering the entire field of Modern
Construction, ynamos, Wiring Electricity. B EMPLOYED BY _ _ . Exp.
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The Breath of theWeSt!

Look at the exciting picture below. The cocked hammers of hair-trigger
pistols are ready to falll The threat of death is plainly written on the face
of the cowboy as he confronts his villainous enemies. W hat has
happened? What is behind this scene? Doesn’t it make
you fairly itch to open your book, mount your
imaginary charger, and take your place
beside this grim-visaged hero of the

. Western plains?  Five
notches are in the
handles of his
guns, and the

sixth . . .2

/:/"///_’/
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You’ll not want to miss a single chapter of THE SIXTH
NOTCH, a gripping Western ranch novel that will hold
you spellbound until the very end. Truly, the breath
of the West is in every line of this story, which starts

IN THE JUNE

If your dealer can-
not supply you use
this coupon, and
get Triple-X by
return mail.
Note the special
offer of 5 issues
for $1.00

On all

Newsstands

25c¢

25 4

Western-Adventure f
SIX BIG STORIES OF THE WEST . . . .
q . 3 q Triple-X Magazine, Robbinsdale, Minn. (3 s&I)
cram the June Triple-X with action from start to finish Inclosed find $1.00 (check or bill) for a five months’ sub-
AMONG THEhSTARS Y(?iU WI[I;L FIN]})[ sﬁri;;t\ionlto Triple-X. Or inclosed find 25¢ for one copy of
L. Paul Anthony M. Ru John Josep the April issuc.
H. BEDFORD-JONES
Robert O. Case, A. P. Hankins and Tom Jones’s Name.......
“Reminiscences of the Ring, From Address
Sharkey to Dempsey.” ’
Fawcett Publications, Inc., Robbinsdale, Minn. | ©® State
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” - - - HUXLEY

WHAT AM I FITTED FOR?

By HUGO GERNSBACK, F.R.S.

ham, asks us, “How can a young man find himself,
or discover his natural ability? Is there any scientific
method of judging a man’s vocational abilities? I am
a young man starting out in life, and you know that one of the
most important things in a man’s life is the road he takes. The
world is full of misfits. There are thousands of young men all
over the country just like me, who need general and helpful
advice on the subject. What are your thoughts in the matter ?”’

The question is not a difficult one to answer, but although a
ton of advice can be given, it is doubtful whether it will or can
always be taken. Under our complex method of living it is not
always possible for a young man to take the road he likes
best, as economical conditions often prevent him from doing
what he likes best.

Parental influence is very often the most important factor in
deciding a career. Father may have a store and it is natural
for him to desire that his son should follow in his footsteps. So,
early in life, the son often is trained for the vocation, and not
knowing better, or perhaps not having a choice in the matter, he
sooner or later becomes a storekeeper like his father., In Europe,
and particularly in France, this sort of thing is very much more
the vogue than in this country. In France it is not unusual to
find the great-grandson in the same business as his great-
grandfather, all descendants having followed in the footsteps
of their fathers.

It may be reasoned that in such a case a high standard is
set, as the experience gained from generation to generation
certainly must be worth something, particularly in the fine
arts; but it does not always follow that this must be so. Most
of our self-made men in this country, Edison, Ford, and many

O NE of our readers in Los Angeles, Mr. Francis Bing-

“others did not follow parental experience, and most of the self-

made men of this type, have made huge successes. How can
the two be rhymed together? The answer here is simple. A
man can always be taught to do a certain thing, and whether
that man is the son of another man in the same business makes
very little difference. The question is, “Could not the son be
much better at something else?”’ And here the answer is “Yes.”

As a matter of fact, in most cases investigated, it is found that
if the young man is allowed to follow his own inclination. the
chances are that he will be vastly more successful than if he
takes up something in which he is not

chanical line he would have fared much better and moreover
it can also be demonstrated that the outstanding successes of
our country are those men who followed their own inclinations,
their own hobbies, and did what they were best fitted for.

In talking to young men, it has often puzzled me to find
that they do not seem to have a definite inclination, and it
does not seem to make much difference to them if they are asked
to study for law, to go into the wholesale business, or to become
interested in some factory. The reason here is that they are
still too immature, and have as yet not found out what they are
really best fitted for. But it is surprising, even with these im-
mature young men, how quickly you-can find out what they are
adapted for. All that is necessary is to ask them what they
like best, or what they would like to do best. You will get the
most surprising answers. One will tell you that he likes to
write stories, the next one has a flair for toy airplanes. Another
one has a hankering to take machinery apart and put it together
again. Still another one wants to roam the seas, and so on.
From such answers the careful vocational expert, and even a
father with intelligence, should have little trouble in finding
out what the subject is best fitted for.

The simple question asked of a young man, “What would you
like to do best?”, will probably bring out a hidden clue that
will show the father how the wind blows. I personally believe
that a young man, when he reaches the age of 16, in many
cases, should know in his own mind what he is best fitted for.
And no matter how strange the liking the young man may have,
he should by all means be allowed to follow his real calling,
because there is nothing more tragic and more useless than fit-
ting a young man into a position which he detests. Under such
conditiens it will never be quite possible for him to give
his best, and in most cases he will make a failure of it, only to
turn to his real calling sooner or later. In such cases, I am
sorry to say, it is usually too late, as the man has often ad-
vanced so much in age that he can not fit himself into new con-
ditions as readily as he could when he was twenty-one.

There are, as a rule, roughly speaking, two classes of boys or
youths, the one class being the studious, (mental) type, the
other the manual, (mechanical) type, that is, the type that
loves to fashion things by hand. The studious-mental type, as
a rule, develops into the business (clerical) type, the lawyer,

or professional, whereas the other type is

primarily interested, but does so only
from’a sense of duty.

The warld today is full of misfits and
we find them in all walks of life. We
find a famous lawyer whose hobby is
fodel building. Tn this case he became
a famous lawyer in spite of the handicap
but the chances are that in some me-

OF SCIENCE

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

LOOK FORTHE GOLD COVER
every month!

‘usually best fitted for mechanical, elec-
trical, and machinery work. There are,
of course, exceptions to all of these. The
mental type may sometimes revert to the
other type, and vice versa, but it would in
all cases perhaps be best to let each type
follow its own inclinations, without curb-
ing it too much. “Follow your calling.”

& INVENTION,

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientific and radio subjects.
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New Submarine Has Startling Features

BATTLESHIP OF 20 YRS.AGD i

] T e = g —

SEAPLANE
RUNWAY LGUSING e

Above: The new British submarine X1 is
350 feet long and is shown compared
with an average size battle cruiser of 20
years ago.

LATESTSUBS.
“DEPTH E0MB”

A MODERN SUB.CAN
N CROSS PAGIFIC & RETURN
WITHOUT REFUELING

T P —— S

Carrying a large crew, modern submarines can

be supplied with sufficient fuel to navigate the

entire width of the Pacific Ocean and return

without the necessity of stopping for taking on
any further supplies.

Electrified Air Disperses Fog

; MODERN SUB. CARRIES DWN
N - &Aplﬁ& 12* GUN

Some of the latest submarines are
equipped with large guns and with
housings for carrying sea planes.
The planes can be launched from
the deck as shown.

s = s - R
- . -~ I -
- ) K o
AVG.SIZE CRUISER 20 YRS. AGO\ S~
PRESENT SUBMARINE 350 FEET Mo
LONG & COST MORE THANA - A S y

Depth bombs will have
no effect on the latest
types of submarines.
Furthermore, such an
undersea vessel can stay
under water for two and
one-half days, carrying
a crew of 121 men and
supplies for all of them'
such as food, water, and
oxygen for breathing.

OR dissipating fog over airplane landing-

. N
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Y — . —_ S = — - — fields and so rendering aerial navigation
e e ol T '!m: 1 = . A - . _ possible during foggy weather, a system has
L | - y v L — L just been devised by U. S. Government ex-

. ""g 1 L h - . perts which will clear from fog a path 2000

i = fect wide and 1000 feet high along an air-

J——- plane landing field. The system is shown in

the drawing. It embodies the blast of air,
drawn in by a large propeller and blown out
through a series of corona screens. Here the
air is electrically charged and blown out over
the field, causing the precipitation of the
fog and clearing the air for the operation of
airplanes, As long as this device is in op-
eration, masses of fog drifting or blowing
across the field will be instantly dispersed
and caused to precipitate. This system is
an interesting variation of the one using
electrified sand for the same purpose and
. described previously in the pages of this
’ magazine.
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White

Left:
ant.

NDER the direction of T. E. Snyder,

an authority on the subject of the

termite, the name applied by biolo-

gists to the white ant, the govern-
ment is erecting, at Ancon, in the Canal Zone,
what it hopes may prove to be an ant-proof
building. This is imended to serve as a
model of construction to the unhappy Pana-
manians. Unable to cope with the pest, resi-
dents of the Panama Canal Zone, who have
suffered damage to home and other property,
have appealed to the government.

In the erection of this building the Bureau
of Entomology has taken into consideration
the well known-habits and appetites of this
wood eating insect. It believes the only
effective permanent preventive remedy lies
in proper building construction, and the
tested specific that 1s most certain to elimi-
nate them. This specific is “insulation” of
afl untreated woodwork from contact with
the ground; it can be accomplished by the
use of stone or concrete for foundations
and for the lower flooring or the use of
foundation timbers impregnated with coal-
tar creosote. It points out to the afflicted
ones that “practically all the termites which
damage buildings in the United States are of
subterranean habit; “if they can be kept from
reaching woodwork from the ground they
cannot survive in the building. Also, if pres-
ent in a huilding, after all untreated wood,
such as joists, wooden floors, sills, etc., has
been removed from contact with the ground,
they will die out, ie., dry up, even if the
termites have penetrated to the height of sev-
eral stories in the building. They have been
cut off from their moisture supply in the
ground which is necessary for their life.

The general helief that the termite is a
product and habitant of the tropics scientists
say is untrue. Proof that they infest the
states to a great extent is shown by the
records of the Burcau of Agriculture, For
cxample, complaints of their destructive
work in almost every state in the Union
have come to the attention of the Bureau.

A year ago more than eighty complaints
were received from the city of Burlington,
Towa, Complaints of destruction to crops
and homes continuwe to register from many
Southern districts and even as far north as
the New England states.

In Washington recently the attention of

the Bureau was called to the discovery of
the white aut’s work, practically at its own
doorstep. If there is anything the termite
enjoys more than wood it is paper. An army
(Continued on page 166)

Showing the appearance of a white

Ants Destroy Buildings

By HELEN HOFFMAN

Scientific men of all other countries have failed to combat the white
ant, but the U. S. Government hopes ro do so by present plans,
Part of this nation-wide program includes the erection
of an ant-proof building in the Panama Canal Zone

Right:

insect.

Above: This illustration shows the tre-

mendous size that termite mound nests

often reach. Sometimes a whole prairie is

dotted with the homes of these pests.

They often reach a height of 15 to 18 feet.

Note the relative height of the man in the
above illustration.

<

Left: Two views of lead sheathed and
rubber insulated cables that have been
stripped of their coverings by termites.
These are examples of the destructive work
of these little creatures such as is so often
in evidence. These cables were located in

the Panama Canal Zone.

Right: The sole of a new shoe has been
attacked by white ants or termites and the
resulting destruction of the leather is
graphically shown. The insects have suc-
ceeded in boring numerous holes directly
through the material and have completely
ruined it for its proper purpose.

Another view of this destructive

Improper flooring allowed the en-
trance of termites to some of the
government buildings in Washing-
ton, D. C.,, and the result was many
destroyed pamphlets and documents
as shown in the two photos above,

< s

Left: An example of a piece of wood

|- COMPO BOARD
5-3%

FINISHED FLOOR 12

ROUGH FLOOR

7
COMPC BOARD /
CEILING JOISTS2X4"

e
13

that was completely destroyed by the

action of white ants.

B e 1 ¢

Right: Government specifications 4XE St

that have been evolved for the con-
struction of buildings in termite in-

I8
I -
‘-471'-9)(6

fested territory. Note the concrete I'a

foundations which raise all wocden

parts {from contact with the ground.

To protect timbers from termites,
coal tar creosote is most effective.

~ehixizk—
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The Interior of a Motion Picture Studio
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A Visit to a Movie Stuydio

By A. P. PECK and M. ESSMAN

Some of the Mysteries of Moviedom Which Make Great Pictures Possible

N the past few years we have published
a good many articles in this magazine
dealing with various phases of trick
motion-picture photography and hun-
dreds of our readers have written us ex-
pressing their appreciation of these articles.
Furthermore, they have asked queries re-
garding various phases of motion-picture
work and in response to these, we recently
made a personal visit to the studios of
Famous Players-Lasky at Long Island City.
Reaching there we were welcomed and shown
through the great studios occupied by the
Eastern branch of this large producing com-
pany. There were a good many interesting
things to see there and there were some
sets erected that showed graphically how it
was possible to take
scenes, which on the 4
screen appear to have . b _
been taken out of h
doors in the great ! \
“wide open spaces.” g i

The first thing that
caught our attention
even before we entered
the building was a
crew of cameramen,
directors and assistants
grouped around the
outside of one of the
studio buildings. Nat-
urally we lingered a
while to see what was
going on. The taxi
in which we arrived
was brusquely ordered
away as it was in the
way of the scene that
was just about to be
taken. Standing in the
offing, we watched the
cameramen focus on
one of the studio doors.
Then up the street
came a lumbering ice
wagon. Driving the
horsewas someone who
seemed to be vaguely
familiar but whose plebian clothes for a few
minutes concealed his identity. The “ice-
man” turned out to be none other than
Richard Dix. Driving up to the main en-
trance of the studio, with the cameras in-
dustriously grinding away, he jumped from
the driver’s seat, ran around to the back of
the wagon, clamped a piece of ice securely
in the tongs and toted it off on his back.
Returning to the wagon, he was met by an-
other man, well dressed and with an air of
prosperity. A short discussion followed and
then the action stopped. All this time the
cameras had been working. Also, even
though the day was comparatively bright,
there were two great electric spotlights di-
rected on the scene so as to assist old Sol
in his work. This just gives an example of
how scenes are taken at places where vou
would least expect to find a part of a motion
picture being filmed.

We then proceeded into the studio, met

. one of the publicity directors, who, by the
way, is a very charming young lady, and
were conducted to the upper stage. Here
evervthing seemed to be in a confusion. Elec-
tricians were running to and fro carrving
rolls of cables and pushing spotlights equip-
ped with roller bases. Off in one corner was
a complete theatre-setting incorporating a full
sized stage with its various drops and foot-
lights. A little further on was a street

Above:

Are Brought to Light in_This Article

scene complete to the very minutest detail.
Show windows and plate glass were there,
decorated in the usual manner and even the
window spaces were trimmed just the same
as you might see them in any store on the
street. This entire scene at the time of our
arrival was completely illuminated with a
radiance equal to that of a bright, sunshiny
day. This light was furnished by a. series
of mercury arcs and carbon arc spotlights
that were judiciously placed so as to avoid
any glare and reflection.

Off on another side of the studio was what
appeared to be half of the library of a mil-
lionaire’s home. Luxurious draperies cov-
ered one of the walls and the others were
lined with huge bookcases filled with rare

-5

Taking a close-up ‘“‘shot” in the studio, using tubular mercury arc lights for general illum-
ination and an electric spotlight for bringing out the features of the actress in sharp detail. Note
the scene-clerk in the left foreground. Her work is most important and is mentioned in the ac-

companying text.,

volumes. Directly in back of this library
and reached, oddly enough, by passing
through the library door was the setting of a
tiny restaurant of the lower class equipped
with bare wooden tables and a bar. Further
back on this same stage, the floor space being
several hundred feet long, was a setting for
an outdoor scene. Rocks and trees were
there and every one of them looked just as
real as could possibly be. Closer investiga-
tion disclosed that the rocks were made of
painted canvas and that the trees were arti-
ficial. Still when you see this scene in the
movies yvou will swear that the film was
taken in the outdoors with nature as a back-
ground.

All of this goes to show just what a
variety of scenes can be laid in one com-
paratively small studio. Another feature of
the upper stage was the so-called gridiron
which comprises a sort of sub-ceiling. This
is a network of iron bars from which lights
can be hung on their cords and moved from
place to place. according to the position
in which it is desired to locate them.

Just as we were leaving the upper stage,
we noticed a peculiar sort of carriage ar-
rangement equipped with large rubber tires.
It was a platform about 6 feet square. Ask-
ing what this was for we were informed that
it was the platform that made it possible
for the camera to follow a person when

walking. The camera is to be placed on the

platform and focused upon the person who is

in action. Then, as the person moves around,
this small platform can be made to follow
him and keep the camera at the same dis-
tance at all times.

We then were conducted to what is known
as the lower stage, more or less a duplicate
of the upper one and upon which there were
still more large sets. One of them in par-
ticular attracted our attention. Tt was an-
other outdoor scene made up of painted can-
vas and artificial trees but it did not seem
to be complete. However, further investiga-
tion showed that this scene was to be filmed
from a distance of about 60 feet and inter-
posed between the camera and the large set
was a miniature set
that was so perfectly
constructed and so ac-
curately aligned with
the large set that when
the camera took the
picture, the miniature
would blend into the
large scene and give
the appearance of a
complete setting. By
doing this, the expense
of constructing a com-
plete large scene is
avoided as the minia-
ture is very much
easier to make and
complete quickly and
at less expense than if
the entire large scene
were to be built. '

If anything, the
lower stage seemed to
be more cluttered up
with “props” and other
paraphernalia than the
upper stage. “Props”
is the word that is
used to designate vari-
ous standard materials
that can be used in dif-
ferent scenes. Includ-
ed among the props of
any movie studio are hundreds of household
articles such as chairs and tables of various
sizes and descriptions, vases, electric light-
ing fixtures, artificial flowers, curtains, drap-
eries, and other like materials. The business
of taking care of these props is a science in
itself and the property man is a busy one,
particularly when several sets are being con-
structed at the same time.

Cwver in one corner of the lower stage
there seemed to be some activity and so
naturally we drifted over in that direction.
The camera, however, was unattended and
there was no director present, so obviously,
no action was being “shot.”” This set was
disclosed as the stage door of a cheap bur-
lesque house and sitting around, waiting for
the director to return and to start the action
were several actors and actresses completely
made up. Under the glare of the lighting
ilustrated, they were almost hideous to look
at. Various colored grease paints and
powders are used by motion picture actors
and actresses in order to offset the color
effects obtained by the powerful lights. If
a motion picture were to be made of an ac-
tress made up in the usual manner with rerls
and shades of red on her face, it would,
if photographed under the lights of a studio,
appear most unnatural. These reds would

(Continued on page 181)
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Possibilities of New Phonograph

(How It Would Appear Installed in Hotel Astor, New York City)
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A new electrically operated phonograph that has recently been developed to
a practical point can be employed for providing entertainment over vast
areas. Our artist’s illustration above shows the use of this new phonograph
in a hotel for providing ententainment to all of the various ballrooms, dining

rooms and reception hall
these paints, the music furnis
be controlled as to volume an

desired.

i BALL RFGCTM

By means of controkboards located at each of
hed by the phonograph at some remote point can
d zlsq can be shut off or turned on at any time
Furthermore, the operator ean be instructed from various points,

-
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Super-Phonograph Gives Great Volumeg

Perfect Tone Control Possible

By H. WINFIELD SECOR, E. E.

P to the present time the great diffi-

culties with phonographs have been

the inability of the operator to con-

trol the volume properly, the fact
that the entire tone range canuot be satis-
factorily covered and the lack of adequate
volume for use in large auditoriums and
other places where the volume of produced
sound is desired to be as great as that of
the original orchestra or other recording
medium, In the new orthophonic phono-
graph developed by the Bell Laboratories of
the American Telegraph and Tclephone Co.,
the Western Electric Co. and the Victor
Talking Machine Co., all of these troubles
have been overcome,

The new machine uses a horn 242 inches
long with an opening 80 inches high and
91 inches wide. It uses standard records
of the type with which we are all familiar
yet by means of an electrical pick-up, the
sounds can be amplified to any desired de-
gree so that the volume and quality of or-
chestral tones can be faithfully reproduced.
The frequency range has been greatly in-
creased with this new type of talking ma-
chine. With the former ones, the range was
{rom 250 cycles to 4,000 cycles. All of the
drums, the real beauty of the bass notes of
practically all instruments and the true qual-
ity of the lower register of the bass voice,
being in the region below 250 cycles were
entirely lost in the early type of machine.
At the other end of the scale, the high notes
suffered due to distortion and blasting and
often were lost. Although authorities vary
somewhat, it is safe to say, that about the
lowest note which the human voice is capable
of producing is one of 64 cycles. The tuba
produces a 40-cycle
note, while the pipe
organ goes as low as
16, which is little
more than an air vi-
bration that is {felt
rather than heard.
With the new ortho-
p honic phonograph,
practically all of these
low notes can be faith-
fully reproduced. Fur-
thermore, the highest
notes of the piccolo in
the neighborhood of
4,600 cycles can he as
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Above: An orthophonic phonograph installed in a small church, taking the place of the usual pipe

organ and rendering excellent restlts.

ORTHOPHON-
A IC HORN EX~
NDED

; T Neoer [T Nt

distinctly heard when
reproduced by the or-

Above: The orthophonic' phogograph complete
with electrical pick-up and large horn.

Note the signalling system,

v v Vv v v Vv v

If the folded horn used
in the new orthophonic
phonograph were to be
extended, it would as-
LE = sume the size and com-
= s parative bulk shown in
the illustration at left.

-
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thophonic instrument as if the anditor were
listerfing to the piccolo itself.

In regard to the reproduction of piano
music, it may be said that the former talk-
ing machine could not reproduce fundamental
notes below middle C. However, the hu-
man ear has the capacity to “manufacture”
the lower notes from such overtones of notes
below middle C as were reproduced and it
was only this faculty that made {former
types of talking machines agreeable to listen
to.

The new orthophonic talking machine in its
present form was only produced after a good
many years of research. It has been known
for some time that phonograph records have
much more engraved upon their surfaces
than the old type of reproducing instruments
could get out of them. Work was then
started on methods for reproducing these
heretofore unobtainable sounds and improved
pick-up devices, sound boxes and horns were
tested and experimented with to a very great
extent. The horns were found to have a
great effect on tone quality and volume and
eventually the horn 242 inches long was de-
cided upon as being the most practical.

A short consideration of the subject will
show that this newly developed electrically
operated phonograph will have many appli-
cations, For instance, as pictured on the
opposite page, all of the ballrooms and other
points of entertainment of a large hotel
could be provided with music at all times
from a single phonograph located at some
convenient point. Thus, the employment of
several orchestras could be done away with
and ordinary phonograph records could re-
place them with just as artistic an effect.
Then again, the pipe organ of a church could
be replaced by one of the new electric phono-
graphs with its accompanying control board
and enormous loud speaker horn. The abil-
ity of the instrument to reproduce faithfully
all of the organ tones would make this en-
tirely possible and in fact very practical par-
ticularly in small churches where the instal-
lation of a large organ is impossible due to
its great cost.

Other applications of this very flexible
and adaptable phonograph will immediately
suggest themselves. For the rendition of or-
chestral pieces on any occasion, the phono-
graph will be useful.



110

In the above drawing, it is shown how these new aerial torpedoes can be
employed for attacking costal cities by enemy landing parties. The
torpedoes are launched from any one of several

types of platforms

and are so set that they will fall and detonate at a predetermined point.
Surprising accuracy can be obtained by careful setting of the compara-
tively simple mechanism that controls them as the article discloses..

Aerial Torpedo Latest Terror

Crew-less Aerial Torpedo Controlled by Gyrosopes and Carrying 250 Pounds of TNT Flies 200 Miles at a

MAGINE, if you can, the demoral-
izing effect upon a body of troops
of seeing a small airplane emerge
from the smoke of battle and, un-

cannily directed by machinery, approach
their territory at a speed of 100 miles
an hour, suddenly drop at a strategic
point and wreak havoc. Such a scene
would have been a common one during
the late World War if hostilities had
continued for a year or so longer. A
new aerial torpedo of great destructive
powers had been designed by govern-
ment officials and, if the war had con-
tinued, would have speedily been placed
in service. Information has just been
released relative to this engine of war
and the illustrations on the proceeding
page show many of the details.

The pertinent details of this auto-
matically directed torpede are as fol-
Jows. The cost of it, exclusive of the
explosive used is only $350, whereas the
well known Whitehead torpedo for use
by submarines and other vessels costs
$13,000. Furthermore, the Whitehead
torpedo had an effective range of only
20 miles, whereas this new aerial tor-
pedo will travel a distance of 200 miles
at an average speed of 100 miles per
hour. It carries 250 pounds of TNT
and can be started from a small ‘special car-
riage at any desirable or available point.

The motive power that actuates the pro-

Speed of 100 Miles Per Hour
By F. E. LOUDY, Aeronautical Engineer

tance has been covered by the torpedo.

Aerial torpedoes can be released from dirigibles howvering
over hostile cities when far out of reach of anti-aircraft
guns. Tremendous destruction is thus realized.

peller of this torpedo is of a four cylinder
V-block type of gasoline engine. Tt is sup-
plied with ignition current by a storage bat-
tery which in turn is controlled by a mile-
age counter that short circuits the engine
ignition when a certain predetermined dis-

The direction and tilt of the small
airplane, the body of which carries the
explosive is controlled by means of two
gyroscopes. The elevator and rudder
controls which operate to keep the ma-
chine on a true course are actuated by
means of a vacuum system provided
with its operating supply by the engine.
Altitude and distance of operation are
controlled through solenoids supplied
with current by a generator attached
to the rear end of the engine-crankshaft.

These aerial torpedoes are easily
transported from place to place and take
up very little room. They can be
launched from a very small platform
that can be quickly set up or if neces-
sity so demands, they can take off from
a reasonably level field. All of the me-
chanism that controls the flight of the
plane is set before the torpedo starts on
its - flight. The controlling gyroscope
has to run at a speed of 18,000 R.P.M.
and of course it takes several minutes
to attain this speed. It will furthermore
run for a period of 30 minutes after the
ignition current to the engine is cut off
and therefore, the gyroscopic control
is active long enough to guide the tor-
pedo safely to the ground at the desired
landing point.

The uses of such a torpedo in future
warfare can at the present time only be im-
agined. While the cruising radius of the
torpedo in its present form is rated at 200
miles, further refinements and improvements

The utilization of aerial torpedoes in connection with
coast-guard guns of large calibre and with scouting air-
planes is graphically depicted here. Specially designed
projection platforms can be employed for starting these
engines of destruction on their journey of death: The
man-carrying airplanes can be used for reconnoissance

duty for directing the torpedoes.
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The new aerizl torpedo compared as to size with the Whitehead submarine
In many ways, the aerial torpedo is preferable to the Whitehead.
It is cheaper to construct, has a greater range and is far more versatile

torpedo.

in its war time uses.

in design may increase this radius consid-
erably and so add to the ultimate destructive
effect. It is quite possible that the torpedoes
may be constructed in larger sizes so

PO e
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The drawing above shows the mechanical

details of the engine, the ignition circuit

and the mileage counter of this new aerial
torpedo.

The insert above shows a special launching platform for this aerial tor-
pedo mounted on the rear of a moter truck,
ing shows a torpedo being launched from a railroad track.

The other part of the draw-
It is carried

on a small truck which it leaves upon attaining speed.

as to increase their effectiveness, but
even In its present comparatively small »

size, several can be released at about
the same time and thus obtain the ef-
fect of one or two very much larger
torpedoes. At the present stage of de-
velopment, the exact direction which the
torpedo is to pursue must be determined
beforehand and the control so set. If,
however, radio control is incorporated,
it will be cntirely possible to direct the
torpedo towards a rapidly moving ob-
ject and score a great majority of ef-
fetive hits, The high speed at which
this torpedo can travel will make it a
potential weapon for combating enemy
aircraft. If its speed can be increased,
and there is no reason why this sheuld
not bhe done, and radio control is em-
ployed, the fighting flyer of the future
may find himself relentlessly pursued by
a mechanical demon that cannot be sha-
ken off. The surface of the subject of
aerial torpedoes has only been scratched.

The launching of an aerial torpedo from the deck

of a vessel is illustrated above, The special pro-
jection platform is of quite small size.

How to Know the Valye of Patents

ATENTS are property. That has

been decided on numerous occasions

by the U. S. Courts. The value of a

patent, however, is another matter, It
is true some patents are sworth many thou-
sands of dollars and that other patents are
not worth a single dime. Now the important
thing is to know how to logically determine
whether a patent is worth anything and if
so how much.

The value of a patent depends upon sev-
eral things. These things are not so difficult
to correctly judge when once an individual
understands the simple methods of arriving
at a conclusion. Iirst and most important
is the length of the unexpired term of the
patent. For instance, the term of a U. S.
patent is 17 years, and 4f seven years have
passed since it was issued, then the remain-
ing term is ten years. The reason why it is
stated that the unexpired term of a patent is
niost important is that if it is almost ex-
pired, the patent’s value probably may not
justify the trouble, time and expense of in-
vestigating its validity with intentions of pur-
chase or of acceptance as security for a loan.
Tf the length of the unexpired term justifies
further investigations then it is advisable to
request from the patentec or owner of the
patent, a complete ‘statement relative to
whether or not the patent is already adjudi-
cated in the Courts of the United States.
Adjudication means that the patent has pas-
sed through one or more courts in infringe-
ment proceedings and that its validity has
been passed upon.

As a matter of fact the value of a patent
is considerably increased, .or .rather estah-
lished. if it is adjudged wvalid in the court
proceedings.

By LEO T. PARKER

While many persons are of the opinion that
a patent automatically becomes valid when
issued by the Patent Office nevertheless the
Patent Office assumes no responsibility and
gives any assurance that an issued patent is
valid. During the prosecution of an applica-
tion for a patent, the Patent Office makes as
thorough scarch of the Patent records as is
practical, to determine whether or not other
patents on similar inventions have previously
been issued in this or other countries. If
other similar inventions are found, the claims
of the patent being prosecuted are reauired
to be limited by the inventor in accordance
with the prior patent. Quite naturally the
Examiners in the Patent Office are not im-
mune to mistakes and therefore patents are
occasionally issued with stronger or broader
claims than are justifiable.

Right at this point it perhaps is advisable
to explain, for the benefit of those who areun-
familiar with patents, that although the speci-
fication or descriptive matter bf a patent may
thoroughly and completely explain an inven-
tion and the drawings may disclose a very
complex and unique device, the invention
actually patented is defined in the claims,
which may limit it to only a small part of
what is shown and described in the specifi-
cation. A patent may be granted on minute
and unimportant details. When reading the
claims of a patent it is well to remember
the following simple and certain method or
rule of determining whether a claim is effec-
tively broad. .If any important element can
be eliminated from a claim the remainder of
the parts may be built without infringing
that particular claim. That is the reason a

strong claim, usually, is short and brief in
its language and contains few elements.

Now to get back to adjudication of a pat-
ent. As was previously ecxplained the Pat-
ent Office in issuing a patent is not concerned
in the matter whether or not other previously
issued patents may have claims sufficiently
broad to cover the later patents. Moreover,
there is no doubt but many patents are issued
tn similar devices that are mere improve-
ments of the basic patent. And although
these many improvement patents may be is-
sued, none of their inventors are privileged
to manufacture the improvements without
paying a license to the patentee or assignee
of the original or basic patent. Of course,
the patentee of the basic patent is not privil-
eged to make and sell the improvements
which are patented by other persons, but
the patentees of the improvement patents are
at the mercy of the basic patentee until his
patent is expired.

Now when a suit for infringement of a
patent is filed against an individual or firm
who is believed to be making, msing or sell-
ing an infringing device or product, there are
only two important things for the sued party
to do to avoid losing the suit. One is to
prove that the claims of the patent do not
cover the article he is making, and the other
is to invalidate the patent by showing that
other devices or articles were in public use
or described in a printed publication, etc., be-
fore the party bringing the suit actually in-
vented or discovered the dewice which he pat-
ented. In this country no person can obtain
or possess a valid patent unless he actually
is the first inventor or discoverer of it. Just
what the word “inventor” reallv means re-

(Continued on page 179)
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At the left is illustrat-
ed a chair made en-
tirely of ‘the lumber
which can be found in
a board four feet long,
twelve inches wide and
one inch thick.

ERE is a brand new prize contest for
those who like to build things in their
spare time. It is a contest for those handy
with tools, and for those who wish to build
useful things that can be used about the
house, in the office, in the factory, and so on,
The editors have selected a wood board
or plank, 4 feet long, 12 inches wide, and one
inch thick, and the readers of SCIENCE AND
InvENTION are asked to fashion from this
single board “USEFUL” objects. It should
be remembered throughout this contest that
the word “useful” is most important, be-
cause only articles that are of practical use
and can be actually used will be considered
in this contest.

Why not build a
radio cabinet of
this same piece of

lumber, stain it
and polish it to
suit?

We have shown on this page a few samples
of articles fashioned from the board, which,
of course, does not by any means exhaust
the list, as there must be hundreds and
thousands of useful articles that can thus
be fashioned. We have selected the 4-foot
size of board hecause it is easily obtainable
in any carpenter shop and is of standard
width and thickness. The board can be ob-
tained at a cost of about $1.00 at almost any
such place.

A file for letters
can be construct-
ed of but very
little lumber, and
inasmuch as the
conditions in this
contest do not
specify the par-
ticular kind of
tumber you must
employ, you can
make a letter file
of oak or mahog-
any to match
your desk.

It is suggested that the board used be of
good hard white wood. The board used by
us was White Pine. To be sure, auy other
wood can be used, such as Oak or Mahogany,
but for most purposes, the wood mentioned
above will prove satisfactory, because it can
be easily worked with ordinary tools, cuts
easily, can be sandpapered nicely, and will
take almost any finish.

In the shoe blacking
stand illustrated at the
left the footrest is ar-
ranged on a hinge and
rises into position as
soon as the lid is raised.
The stand is made of
wood and holds brush-
es, shoe paste, and any
other accessories de-
: sired.

In this prize contest it should be remem-
bered that the board can be cut up into any
desired shape, not only cut sideways and
lengthwise, but, if necessary, the board can

Science and Invention for June, 1926

$300.00 In Prizes

A small utility lad-
der is made of a

/,///77 piece of this four
//%/ \ foot board. Such a
b l] utility ladder will

find its way into the
homes of everyone
who needs to climb
around to hang cur-
tains, arrange Dpic-
tures, etc.

h
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/
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$300.00 IN PRIZES

Conditions and Rules of
the Board Contest

1. This contest is freely open to all,
whether subscribers or not. From the con-
test are excluded employees of the Experi-
menter Publishing Company and their
families.

2. Models of the prize entries are not to
be sent in unless the contestant is requested
to do so by the editors, in writing.

3. An entry consists of three photographs,
not smaller than § by 7 inches, printed en
glossy paper, one complete pen-and-ink
drawing, giving full dimensions of the article,
and a description of the article in 500 words
or less.

4. Photographs,

and manu-
Rolled en-

N
}

}

4

b

4

3

3

)

}

b

b .

b drawings,
b scripts must all be sent in flat.
b tries will be rejected.

3 5.- Penciled matter can not be considered.
» Use ink or typewriter.

4 6. As many entries as desired can be sent
P in to the contest. There is no limit to the
P} number of entries accepted from each con-
P testant. -

t .. 7. From this contest are excluded mere
P ideas and designs only, for the reason that
P this contest was inaugurated to stimulate the
P building of the actual models., Entries with-
P out photographs of the constructed articles
: are, therefore, not eligible.

[ 8. The prizes will go to those who sub-
[ mit the most practical and useful ideas of
. how to build various “useful” articles fram
{ the wooden board. The editors reserve the
| right to send for any one of the entries by
} paying transportation charges both ways.

b 9. This contest closes at noon, July 10th,
} 1926, at which time all entries must be in
b the hands of the judges in order to qualify.
b 10. Should two or more contestants sub-
} mit the same prize-winning idea, a prize
b identical to that offered will be given to each
b of those contestants so tying.

3 11, Address all entries to Editer,
} WOODEN BOARD CONTEST, c/o
P SCIENCE AND INVENTION, 53 Park
P Place, New York City.
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$300.00 IN PRIZES

587500
50.00
35.00

First Prize ........cov0vnn
Second Prize .
Third Prize ...
Fourth Prize
Fifth Prize ..............ov0ut
Sixth Prize ...... 000 o

Seventh Prize
Eighth to 21st Prizes, inclusive

$5.00 each. ...... ..ol 70.00
$300.00
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WASTE
BASKET

If the fourfoot plank
is sawed up and as-
sembled in the man-
ner illustrated above,
it will form a very
useful waste basket.
The idea uppermost
in this contest is to
produce something
useful.

Who would not find an
umbrella stand a service-
able addition to any
home? The bottom of
the umbrella stand can be "
made to a size to accomo- .unarewla
date a milk bottle or a STAND
can, so the- the drippings
from the wet umbrellas
need not wet the floor.

‘What Can You Do With a Wooden Board 4 Ft. Long, 12" Wide, 1" Thick P

also be split into quarter inch thicknesses
by sawing it parallel to its smallest dimen-
sion, namely, its thickness, in order to fash-
ion the various articles that are to be made
from the board.

A very ingenious sewing
table can be constructed as
illustrated in the drawing at
the right. This provides a
space for two drawers in
which the various para-
phernalia necessary for sew-
ing and darning can be
put. The bottom of the
table is provided with a
shelf on which magazines
may be kept. The table
lamp could also be made of
the same piece of board.

sewing
TABLE

It is most important to note that not more
wood than that contained in the 4 {t. board
may be used; that is, two or more boards
can not be used, ONLY A SINGLE
BOARD. The board can be used in con-
junction with anything else, such as hard-
ware, other metal pieces, etc., but at least 80
per cent. of the matefial in the final article
should be the board itself.

To the left is illustrat-
ed a very serviceable
footstool which may
be covered with need-
lepoint to harmonize
with the other fur-
nishings in the room.,

Nor is it necessary to use all of the wood.
For instance, it you use only two feet of
the board, this will still make you eligible for
a prize, but if you can use up all of the wood,
so much the better.

Note particularly, and we repeat it once
more, that the judges will award prizes only
for USEFUL articles that can be used by
everybody or that are put to everyday use.
Novelties that are of little use in our every-
day lives, will not be entitled to a prize.

And what
would be more
appropriate
than to con-
struct a tool
box of the four
foot piece of
wood?

It is not necessary to send models to the
editors, or to the judges in connection with
this prize contest. What is wanted is good
photographs showing at least three views of
the article, which means three separate
photographs. In addition to this, a pen-and-
ink drawing, skeleton fashion, giving the
dimensions of the article, must be submitted.
These photographs and drawing as well as a
description in not more than 500 words, con-
stitute a complete entrv for this prize con-
test.

SCREW
CABINET

A useful com-
modity is the
screw cabinet
illustrated at
the left. Such
a cabinet can
also be made to
contain herbs
and cereals for
kitchen use.
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PARTICLES OF THE NEW GAS
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GAS has been discovered on a faint

star, known as a “white dwar{” that
has been found revolving around Sirius.
This gas, contrary to most matter, is com-
posed of atoms that have no electrons but
consist only of protons or nuclei. The re-
sult of this is that the gas is extraordinarily
heavy and one quart of it weighs 22 tons.
[et us liken one atom of a gas to a large
cathedral populated by bees. In this new
gas, the effect would he to have the cathe-
dral closely packed with these small insects,

namn

PP

HE newly discovered “white dwarf” star

is about the size of the planet Uranus
which weighs one quadrillion tons or about
one twenty-thousandth as much as the sun.
The “white dwarf” star, however, composed
of an extraordinarily heavy gas, weighs a
total of about 15000 quadrillion tons or
about three-quarters as much as the sun,
From these figures and knowing that the sun
is about 15,000 times as large in volume as
Uranus, we find that the glowing gas of the
“white dwarf” star weighs 21,600 times as
much as water. Suppose that a cupful of
this gas was available. If dropped irom

bwec

20,000

¥

Quart of New
Gas Weighs

22 Tons

By

« - PLANET URANUS —— |
HT) 1 QUADRILLION (1029 TONS

- MASS (WEIGHT) OF EARTH
60,000 TRILLION (602') TONS

Z ‘ #2
330,000™ OF THE SUN

A Gas Recently Discovered on a
New Star Exhibits Unusual

Properties

ERNEST BRENNECKE

=%

1__vn OF THE SUN

only a few feet above the surface of the
earth it would plunge deep into the ground.

THE WHITEDWARF STAR 0F SIRIUS
COMPOSED or THe NEW GAS MASS (we:on1)|
15000 QUADRILLION (1527) TONS

3/s THE MASS OF THE SUN
15,000 TIMES THE MASS OF URANUS
250,000 TIMES THE MASS OF THE
: EARTH

The “white dwarf” companion
star of Sirius, revolving around
that heavenly body is made up of a
whirling mass of intensely hot gas,
which gas exhibits the most peculiar
properties of weight that are de-
scribed on this page. The illustra-
tion at the immediate left gives all
of the data on this newly discov-
ered inhabitant of our solar sys-
tem. Imagine the terrific force of
gravity that would be present on a
body such as this, If, for instance,
the earth were made up of the same
material as the “white dwarf,” the
force of gravity would give an or-
dinary man a weight of approxi-
mately 500 tons. With the muscu-
lar structure of the ordinary hu-
man being, he would be unable to
lift himself or stand upright. Ly-
ing flat on his back, he could not
even lift a finger for each finger
would weigh about 1,600 pounds.

I SHE B S e it

AL B T

At the right is shown the sun, with
its physical properties of weight
indicated. The comparative size of
the earth is also shown and by com-
paring the figures given with those
quoted in relation to the ‘white
dwarf,” the wonders ¢f this newly
found heavenly body can be readily
seen.

ORDINARY ATOM OF CARBON

X NUCLE US,
OR PROTON..
CONTAINING
ALL THE
WEIGHT

ELECTRONS
(VERY LIGHTY

ST.PAULS CATHEDRAL

0 0 0

O illustrate graphically the difference in

the construction of the atoms of this
newly discovered gas and that of ordinary
substances, we show the above diagram.
Again assuming an atom to be the size of St.
Paul's Cathedral, we find that the nucleus or
proton, containing all the weight of the atoms
1s about the size, relatively speaking, of a bee
as compared to the cathedral. This shows
hiow much heavier the newly discovered gas
must be when we consider that it has thous-
ands of nuclei or protons packed into the
same space that is usually occupied by one
entire atom with its many revolving elec-
trons and one tiny nucleus that makes up
practically its entire weight. In this new
star, the atoms of the gas composing it have
lost their revolving electrons,
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Gave

“THIRD
DEGREE”

This picture represents the fam-
ous iron virgin. There were
hinges towards the back, so that
it opened like two doors, and from
its interior a multitude of spikes
projected. The victim was stood
up within it and the case was
closed on him, we may suppose
with no gentle hand, the spikes
mercilessly entering his body.
This is a restoration by the ar-

The picture shows a rather famous punishment
to which we often see allusions in literature.
It is even found in classical traditions of olden
times, The victim is put into a barrel lined
with spikes, and when the barrel is headed up,
it is rolled about, the unhappy victim suffering X o 1
indescribabie agony until death relieves him. tist. The original is somewhat
imagine the barrel rolied down along a de-
clivity as it has been sometimes described.

ruined, and is in Nuremberg.

This shows the ruined instru-

ment as now in the Nuremberg

Museum, suggestive even in

its present state of dreadful

possibilities for the infliction of
torture.

On the right is seen an
attack on a town. The
battering ram is mount-
ed to attack the wall and
make a breach therein to
admit the attackers, but
they have made a pris-
oner and threaten the
townspeople with the first
blow upon the wall to an-
nihilate the victim. This
was in hopes that the
threat would make the
townspeople throw open
the gates.

Above are shown how criminals were drowned

by immersing them in a barrel of water, or it

is said sometimes of wine. On the floor they

are placing a victim in a sack, so that he can
do little to resist them.

Imagine two women who have been fighting,
yoked together as shown above, their rage and

anger futile and the pair an object of utmost
derision to the public at large.

On the right is seen the victim stretched on a St.

There is a satisfaction in seeing the infamous

Titus Oates exposed in the pillory. In the court

of the equally infamous Judge Jeffreys his false

testimony had sent many innocent victims to

death., As a part of his punishment he was

flogged through the streets of London, receiv-
ing thousands of stripes.

Andrew’s cross, while his bones are methodic-
ally broken one by one. One of the bars with
which the breaking was done is preserved i
Nuremberg. In the background is seen a wheel.
Sometimes the victim was fastened on such a
wheel for the process and was said to be
“broken on the wheel.” e
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' Ancient Torture Methods

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

N the daily papers in the month of Jan.
1926, we are told that in one of the
southern states, seventeen masked women
went to a house, took a woman out, car-

ried her off to a distance of about three miles,
beat her with rods cut from the trees, and
went away leaving her there senseless. Dur-
ing the last decade it is not too much to say

that scores of people have been burned alive’

by lynch law in this country.

The history of the murderers, Leopold and
Loeb, as it came out in "
the Chicago court,
falls into line with
what was stated above,
showing how ready or
even anxious human
beings are to persecute
and all this is in the
twentieth century, and
in America, often
called “God’s Country,”
we fear without entire
correctness. The de-
sire which seems inher-
ent in the human or-
ganization to torture
other people, receives
almost daily illustra-
tions. Our papets sup-
ply the literature of the
twentieth century tor-
turing and murdering.

Today, many promi-
nent lawyers, and lay-
men too, are fighting
capital punishment. To
them it seems inhu-
mane and entirely out
of keeping with our
present civilization to
employ electrocution,
or even hanging—both
instruments of speedy
death and almost with-
out pain. And these
measures are taken
only after the criminal
is legally tried in a
court of Justice and
convicted by a jury
which has heard all the
evidence- pro and con,
A distinction can be
drawn between the
ways of a thousand
years ago and the pres-
ent time. In olden
times, a certain amount
of ingenuity was lav-
ished on instruments
and processes of tor-
ture, while now, mur
der, burning alive, and
flogging are about all
that are used. After
the middle cf the 19:h
century, the adminis-
tration of torture for the purpose of extract-
ing confessions from suspected criminals and
witnesses was abandoned, if not in actual ap-
plication, then at least in form.

Torture even in the dark ages, was not ad-
ministered entirely without a decided feeling
of righteousness, though that may sound
contradictory.  We find that while there
seemed no vestige of conscience or mercy in
the infliction of torture for confession or pun-
ishment, the judges appeared to have, never-
theless, a profound conscientious scruple or
definite legal provision that no one he exe-
cuted—or sentenced—until hé had been proved
guilty. And the only conclusive evidence was
a confession from the lips of the suspected
criminal himself. Practically this confession
was considered essential, and torture was ap-
plied to obtain it.

The reader can spend some time studying over the exhibits.
is seen the Virgin, a case lined with great spikes which was opened, the victim placed within
it, and then closed upon him, the spikes piercing the body in many places.
On this a victim was sometimes stretched while his limbs were

a wheel is lying on the floor.
The axe for beheading the victim is seen in

brcken one by one by a heavy iron mace or club.
the right foreground. It is a dreary exhibit of what the poet called, “man’s inhumanity to man.”

The practice of torture dates back to an-
cient times, and the literature on this subject
is surprisingly extensive. We find that for
many centuries this practice was regulated by
exact statutes of law, varying in the different
countries. Several hundred years ago, it was
treated by law students in their theses and
was generally accepted as the best method to
insure a just punishment for the alleged crim-
inal. For the old law designated specifically
that no one cculd be executed without abso-

The above illustration shows the Museum of instruments of torture at Nuremberg, Germany.

lute proof of guilt. A confession was con-
clusive evidence and it was reasoned that the
rack, or some other form of torture, had
therefore to be applied.

It is interesting to follow the history of
“Torture.” About the oldest reference is
found in the Old Testament, wherein is de-
scribed flagellation—or beating—punishment
by striges. As it originated, it was merciful,

in a degree, for it is definitely stipulated that

1o more than 40 stripes shall be administered
to any one personn.

The whip adapted by the Jews consisted of
three lashes—one long and two short. In a
curious old Latin book is given this descrip-
tion of the whip: the two shorter lashes were
made of calf-skin and the long one out of
asses’ hide, and in the Scriptures. the ass and
the ox are both referred to as examples of in-

To the right in the back of the room

telligence. It is said that the double length
whip ‘was used in order that the long lash
might encircle the body and so inflict its blow
on the front, while the shorter lashes strike
the back. Every blow was counted as three
stripes; thirteen blows therefore resulted in
39 stripes. Since it was strictly against the
code to exceed the stipulated 40 stripes, 39
remained the number to be administered. To

insure the proper number of blows being
given, a certain .verse from the Psalm was .

read. This contained
13 words in the He-
brew, and for each
word one blow was
given,

And the curious fact
about this law is that
it was carried out and
adhered to for many
generations, wherever

. and whenever flagella-
tion was resorted to.
Even in modern times,
we read about the Am-
erican sea  captains
beating unhappy sail-
ors on board his ship

lashes. On merchant
ships and whalers his
method otherwise was
far less merciful than
the original. He not
only beat his sailors,
but tied their hands,
extended upwards, to
the shroud of the ves-
sel and beat them un-
til they were inséhsible
from - agony,
counting ‘the .blows. -

" Flagellation . was not’
the only. form of. tor-
ture used by the anc-
ient Jews. When death’
was desired, Lapida-

tion was emploved.
Lapidation — or the
killing by throwing

stones—was  also  ex-
actly regulated. The

by a witness and was
to strike the victim be-
low the waist. If this
proved ineffective, an-
other witness threw a
stone, aiming to strike
above the waist. If
this did not prove fatal
either, a community
stone-throwing contest
ensued, in which the
general throng gath-
ered there for such
amusement  partook.
This was kept up until
the victim was overcome and died.

“Burning,” another system of torture was
used somewhat later. Here the victim is
choked until he gasped for breath, when
molten lcad was poured into the unfortunate
man’s mouth.

In Roman days, torture, which was pro-
vided for by law, was supposed to have been
restricted to slaves, Theirs was a very ex-
tensive system of slavery. Many of these
were highly educated, doing secretarial and
other high-grade work, but so long as they
were of the slave class, they were subject to)
the tortures inflicted under the Roman admin-
istratien,

The distinction between punitive torture
and torture applied for the purpose of elicit-
ing testimony or confession is quite clear, and

(Continued on page 177)

In the foreground

with the stipulated 39

without:

first stone was thrown |

— e ——.
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- The Origin of the Moon '

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

HENCE came our moon? Was it

born from the virgin fire, did it

grow by. degrees or did it spring

suddenly into existence full-grown,
like Minerva from the head of Jove?

PRESENT CONDITION OF
OUR SOLAR SYSTEM

Fig. 1. The relative positions and sizes of the
earth and moon are shown in the above illus-
tration.

That the moon is ancient, no one will deny
and it is no small tribute to the genius of man
that hie is able, with the help of mathematics,
to bridge over the gap in time and
decide the question. For the pres-
ent condition of the moon forms
one term in a gigantic equation
which represents the life history of
the moon. Our only assumption,
and entirely a legitimate one, both
practically and philosophically, is
that the science of mathematics is
eternal and unalterable in its
nature.

The first of the three theories
mentioned above is easily dismissed
along with the entire nebular hy-
pothesis, for the moon never could
have originated in that manner. As
for the second, it is a part of the
Champerlain and Moulton plane-

tesimal hypothesis—that the earth and planets .

were all built up from {iragmentary matter
—planetesimals—and that the moon, along
with these, grew by accretion. Owing to the
doubt recently cast upon: some of the main
features of this theory, however, it does not
appear as advantageous as that put forth
many years ago by Darwin—not the Darwin
associated immortally with organic evolution.

FRICTION HERE

Fig. 3. Right:
The friction be-
tween the earth’s
surface and the
water is analog-

LEATHER

ous to that be- aEEﬂ-)
tween a rapidly |/ MOTIONLESS,

revolving wheel
and a loose.leath-
er belt.

RAPIDLY
REVOLVING

o~

This Darwin began by examining the pres-
ent condition of the Earth-moon system: the
Earth, rotating in 24 hours, and 8000 miles
in diameter, and the moon, a quarter of a
million miles distant, a fourth the earth’s
diameter, and its rotation time equal to 27
days, exactly the time it takes for it to re-
volve about the earth. This last is certainly
no mere chance and Darwin examined the
possible causes for its oecurrence.

In the first place, the immediate conse-

e
Fig. 4. Left:
Friction between
the earth and the
waters of the
earth is more
‘plainly illustrat-
ed by this draw-
ing.
AT A AT A A

Fig. 2 One of the effects of the

moon on the earth is the raising

of tides and this, illustrated in the

above drawing, is referred to in
detail in this article.

g
e

quence of the moon’s presence is felt in the
tides, for as shown in Fig. 2, there is one
bulge pointing toward the moon where it
pulls the water away from the earth and
a corresponding bulge on the opposite side
where it pulls the earth away from the
water. As a result of the tides and the rota-
tion of the earth, there is ever a tendency
to cause a friction between the water and the
solid earth just as there is friction between
a wheel and a leather belt (Fig. 3). The
result is that the earth’s rotation is slowing
down ever so gradually. The effect of the
tidal friction is shown better in Fig. 4 than
in Fig. 2. Due to the friction between the
water and the earth, there is a tendency of
the tidal bulge to move ahead of the maon.
The attraction of the moon on bulge, A, will
be in' an opposite direction to the earilt’s
rotation and tend to slow it down, while the
attraction on bulge, B, will be in the opposite
direction and tend to counterbalance the ef-
fect. The moon is, however, nearer to A
than to B, and the slowing-down force wauld
predominate, At the present time the rate

I
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10,000 ML

FRAGMENTS

is very small, the day having lengthened by
a second in the last 120,000 years.
- I{ tidal effects take place upon the earth,
they would also occur upon the moon and of
greater magnitude, for the earth has about
80 times the gravitational attraction of its
companion, It is not necessary that the
moon possess water, for there would be a
certain amount of plasticity even in the solid
parts of the moon and earth, accomplishing
the same result. Thus the moon has been
slowed down by tidal friction to that point
where it keeps the same face toward the
earth and it is obvious that eventually the
same condition will prevail for the earth.
Whence goes this energy of rotation?
Common sense tells us that it cannot be de-
stroyed, owing to the well-known law of its
conservation. As is evident from general
principles, the moon will absorb the energy
into its orbit; as a result it will move further
and further away from the earth, spiraling
outward as shown in Fig. 5 which is, of
course, greatly exaggerated. The heavy line
indicates the present tendency of the moon’s
motion and, extending the same backwards
along the dotted line, it is probable that some
4,000,000,000 years ago or less the earth and
moon were nearly in contact, the earth rotat-
ing in about four lhours instead of twenty-
four. The question naturally is asked
whether or not the two objects ever were
a part of each other, Roche proved about
1850 that the moon could not have existed
in its present form at any distance less than

ten thousand miles from the earth’s center. -

1f it approached any nearer the gravitational
attraction of the earth for the one side of
the moon would be so many times greater
than for the other that the moon would break
in pieces as shown in Fig. 6

Any theory of the moon’s origin must take

Fig. 6. It must be taken into con-

sideration, when discussing the origin

of the moon, that gravity would break

up that body if it approached too
close to the earth.

the above into account. In the Jeans-Jeffries
theory of the origin of the earth, discussed
in detail in the May number of SciEncE
AND INVENTION, it was shown how the near
approach of the sun to a star caused the
ejection of a filament of matter from the sun,

e )
Fig. 5. Right:
‘The spiral course
that the moon
must have taken /
after leaving the/
earth and travel-
ing to its present
positionn. Thetl
drawing is of A
course greatly
exaggerated for
the sake of clar-
ity.

which filament finally condensed into the
planets. Since the earth would have be-
come solid within 15,000 years after its ejec-
tion, the moon probably would have been
cast off from it before that time.

To return to Darwin's theory; he
examined the wvarious possible
causes which might pull the moon
away from the earth which, at that
time, would have rotated in four
hours as shown before. The tides
of the sun would tend to do this,
but of themselves would be as in-
sufficient ds they are today. Small
forces, however, under favorable
circumstances, can be made to per-
form large amounts of work.

To illustrate, (Fig. 7) a swing
has a natural period of vibration.
A man giving it a single push
cannot push it very far, but by re-
peating the applied force at inter-
vals exactly in tune with the natural period
the amplitude of the swing can be almost
indefinitely increased.

The teidlency of the fluid earth would have
been to contract to a spherical shape or
rather a spheroidal shape due to the rapid

GINGLE PUSH /
CAPABLE OF /]

SWING IN A BIG ARC.

Fig. 7. Although one push on a.swing will ’

move it only a short distance, the cumulative

effect of several properly timed pushes will
swing it through a large arc.

rotation. Any force applied to it would dis-
tort it and on the release of the force, the
earth would oscillate about the mean posi-
tion. Now the period of vibration of the
fluid earth has been compited to be about
two hours—just half of the time of one
revolution on its axis. As a result, while
any given solar tide is insufficient to produce
a large distortion, the force would be so
applied at regular intervals that an increas-
ingly large protuberance would be formed

'

NATURAL SHAPE
OF EARTH

Fig. 8. Because of vibration and distortion, a
protuberance may have formed.
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Fig. 9. The protuberance illustrated in Fig.
8 may have broken off as shown above.

(Fig. 8) stretched out until' it reached be-
yond Roche’s limit, finally breaking off and
forming the moon. (Fig. 9.)

The suggestion of William H. Pickering
is not without interest. He suggested that
the disruption took place when the earth was
in a semi-plastic condition, perhaps just
after the formation of some of the crust.
It is possible that the Pacific Ocecan is the
cavity from which the moon was torn. There
is also the chance that the resulting disturb-
ance of equilibrium caused a huge crack to
form in the midst of the remaining portion,

Fig. 11. The
Pickering
theory, discussed
in the text, places
the formation of
continents as be-
ing due to the
cracking of the
earth’s surface.

part sliding one way and part the other, thus
forming the Eastern and Western continents.
(I'ig. 10.) This view is somewhat strength-
ened by the similarity of the Fastern coast
of the Americas and the Western coast of
the old world. They appear to fit into each
other nearly like a jig-saw puzzle. There
are, however, some objections to this theory.

Thus we have tracked the moon back to its
starting point. How about the future? It
is obvious that the moon will continue to
slow up the earth and to spiral outward
until the length of the day and the month
are equal and each of value 47 days. So
slowly will this occur that only until some 50
billions of years have passed will we find the
state mentioned where the earth and the
moon keep the same face toward each other,
instecad of only the moon doing it, as at
present.

Even this will not be an end of affairs, for
solar tides will gradually cause the earth
to start rotating agaiu in the opposite direc-
tion. The sun mll rise in the west instead
of in the east and the resulting lunar tides
will now tend to accelerate the earths rota-
tion. Thus the moon will begin to spiral
m\\ards until it reaches Roche’s limit when
it will break into fragments. (Iig. 6.) These
flagments will continue to encircle the earth
in the form of a ring, such as that of Saturn,
only more massive and more extende. Thc

length of the terrestrial day at that time -

will be, as in the beginning, about four hours.

And so it can be seen that those of us
who are alive today need not fear any sud-
den chanUe in the earth or in its relative
position in regard to the moon during our
periods of existence. Changes in the solar
system do not happen suddenly, measuring
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CAVITY REMAINING
”;

LY
SLIDING EAST AND WEST
PRODUCEL- CONTINENITS

Fig. 10. According to one theory, after the

portion that was to become the mmon broke

away from the earth, the resulting stresses

cracked the opposite side, sliding took place, and
continents formed.

time according to our standards, but take
place over long periods of thousands or mil-
lions of vears. As mentioned ahbove, many
billions of years will pass beforas the rota-
tion of the earth has decrcased to a point
where it will always present the same face
to the moon.

Just how many years later it will be aiter
the above mentioned event takes place and
until the moon spirals inwardly toward the
earth and reaches Roche's limit and breaks
up to form a ring around the earth is entirely
problematical. Probably by the time this
event takes place, the inhabitants of this
carth will be in an entirely difierent form
than they are today.

s
If the moon
should ap-
proach the
earth as in Fig.
6, the frag-
ments might
form a ring
similar to Sa-
turn’s. Fig. 12.
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Travelling Electric Kitchen

HE London and Northeastern Railway,
England, operates a train called the
“Flying  Scotsman” between London and
Scotland. We illustrate views from photo-
graphs of its electrically-equipped kitchen.
There is a complete cooking apparatus for
supplying the restaurant on the train, and
the photographs show how complete the in-
stallation is and suggests, also, at least the
idea of great cleanliness.

The current is produced by onec or more
generators mounted under the car. From
the standpoint of safety, it is incomparably
superior to the ordinary kitchen operated with
kerosene or other fuel, and certainly shows
that our British cousins are well up to date.

//”“”l
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Cooking by electricity is not only for the house and boat, for our English
railroad friends have here shown us how to fry steaks and boil eggs on

Two views are given of
an electric kitchen upon
the famous Flying
Scotsman train on the
London and N.E. Rail-
road. Below to the right
is shown the dyramo
which supplies the cur-
rent.

A Y

3,
]

railroads.

TR e e s i

The current is developed from a dynamo driven by a belt pass-
ing over a pulley fastened to the car axle. Dynamo requires little attention.



118

A new parachute that can be successfully used at an altitude of less than 100
feet and that needs no skillful packing -has recently been invented by J. M.
Russell of Dayton, Ohio. Even if the ropes are tangled, this parachute will

left, the inventor is dropp
.

operate. It is shown in the various photographs above, In the one at the
ing from an altitude of 100 feet, after having pur-

posely tangled the lines.

___\METER__

SHORT RADIO WAVES
ONE WAVE PER METER

Ll Hl “")I.‘IJJ‘\ l‘“‘}i | l 'l’ il i‘f‘j}”‘l'ilr“ll‘l U’lil‘!‘.‘hn I}h'I |

| CLIGHT WAVES
2000000 WAVES PER METER

FIG.!

Light, as we know it today, consists of a ser-
ies of electro-magnetic waves or in other words,
light is similar to radio except that the wave-
lengths of light are extremely short. Fig. 1
above, shows -an imperfect comparison be-
tween an extremely short radio wave and a
train of waves at light frequency. Although
both of the wave forms shown take up the
same space in the ether, still there is shown
one radio wave to a meter whereas there may
be two million light waves per meter. Red
light has the longest wave-length, violet the
shortest and ordinary white light has almost
all wave-lengths found between these two.

5 ]
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The usual type of short-wave radio transmit-
ter is shown above. If this could be designed
to emit waves as short as those of light, cold
light could be produced of any color with
high efficiency. The electrical way is the
logical way to produce cold light. The best
light producers we have are only about 29,
efficient.

P

What Is Cold Light?

An Explanation of Just What Con-
stitutes This Desirable Illuminating

Effect
By PROF. CHARLES T. DAHAMA,

Ph. D.
WHITE PRISM TO
LIGHT SPLIT UP

VIOLET

SUIT HERE TO SELECT
DESIRED COLCR

Although waves of only one length can be
obtained in actual radio practice, the only
method of obtaining light of only one wave-
length and color is to filter out all cthers
but the desired one by means of a spectroscope
such as is shown in the diagrammatical form
above in Fig. 3. The glass prism splits up
the white’ light and the slit in the back of the
glass plate passes the desired color.

MAGNIFIED
1,000,000.000
TIMES

FIG.4

The oscillations of electrons in a coil of wire

as shown above produce radio waves. In

an unexplained way, these oscillating elec-

trons also give off waves but owing to the

small traversed path, the wave-length is very

short.  Possibly cold light will some day
be evolved from this source.

[
\‘ |\ .l,’-/ l"
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Quick-Acting Parachute

TO HIGH VOLTAGE

oA ELECTRIC LIGHT

Heat causes atoms to strike against each

other and so excites them to oscillation and

produce light, as in a gas flame or electric

light. In a Geissler tube, atoms are bom-

barded with electrons giving an illuminating
effect.

SAME ENERGY

130 CANDLE- 6000 CANDLE POWER COLD
POWER LIGHT SEARCHLIGHT
LIGHT  — g
\_\\ [/ 4

. it

A 100-watt bulb of the present-day type gives

130 candle power of light. If the same energy

were employed for producing cold light,

6,000 candle power could be realized. This

is because of the inefficiency of present-day

methods and the high efficiency of light
without heat,
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What, Causes Earthquakes?

GRANITIC
CONTINENTS

e

- I0O-TONS

Fig.l - FO_R HEAT PRODUCED
s TABLESPOON

e

LOWER anp
4 DENSER
LAYERS

A Tty e GUAL

[ 16¥L ;

Fig. 2 shows a diagramatic representation of the
earth’s structure. The radio-active materials
in the granitic continents and in the under-
lying basalt structure are constantly giving off
sufficient heat to cause the basalt layer to melt
and hence, to eventually force its way through
the earth’s crust and cause earthquakes. The
tremblors are a direct result of upheavals in
the earth’s surface such as would be pro-
duced by this heat.

Prof. J. Joly, a well known English geologist, has recently advanced a theory which will assign the
cause of earth tremors to radio-activity. The disintegration of the elements uranium and radium is
accompanied by the liberation of a huge quantity of heat. "Radium, as shown above in Fig. 1, liber-
ates about 132,000 times as much heat as an equal amount of coal, or one tablespoonful of radium
equals 100 tons of coal in heat delivered. Although there are only small quantities of uranium and
radium in the earth's crust, the total energy evolved is so great, that possibly the earth is hotter at
the end of a year than at the beginning of that same period of time. Possibly such heat aids the
production of earthquakes,

WHAT CAUSES EARTHOQUAKES?
UPHEAVAL °f MOUNTAIN RANGES

NN Fig.4

Fig.3.

Figh

CONTINENT
FLOATING ON

TIDAL FORCES OF
g MOON ——

T0 DRIET

PRESSURE UPLIFTS
CONTINENTS

5

" REVOLVING
EARTH

As crystal basalt is increased in temperature
and finally melts, it also increases in volume
until when it is finally melted, it is 10%: larger
than its original size. When we consider that

a basalt structure underlies the entire earth’s
surface, it can readily be realized that _such
an expansion will have disastrous results. As
shown above, the pressure exerted by this
basaltic layer, when melted is amply sufficient

Tt is calculated that in thirty million years the
layer of basalt will be completely liquefied
and solid continents will be left floating free
on the surface, These continents will then
respand to tidal forces and, the liquid basalt

MELTED BASALT being relieved of its insulating cover, the con-
|07°MORE BY VO LUM E tinent, will crystallize and the complsete cycle
will start over again. One cycle is now in the
process of completion and is occasionally shown
by earthquakes and other unusual upheavals.
No complete change may be expected for mil-
lions of years,—Prof. Charles T. Dahama,

Ph.D.

to cause the uphcaval of mountain ranges and
to cause great cracks between continents and
ocean beds, All such changes in the topo-
.graphical features of the earth cause tremors
that can be felt for hundreds of miles and that
are known as earthquakes. Sometimes they
create great havoc but often are slight and
barely perceptible.

Fig. 3 above shows how basalt, the under-

lying structural layer of the earth, increases

in volume as it is heated and finally melted.
The increase is on the order of 10%.

A “Four-Eyed” Fish

‘There is a fish
that is a native of
tropical  America
and which at first
Hglancc appears to
have 4 separateand
distinct eyes. How-
WATER €Ver, upon analy-

sis, it is found to
A have two eyes,

each of them be-

ing divided into

halves. One of

these halves is for
sight in air and the other for seeing when in
water.  Because of the different refractive
properties of light in its passage from air or
water into the eye, it is necessary that the
sections of each eye be differently designed
in order to see properly in both mediums.
The diagram above shows a cross-section of
one of these unusual eyes. There are twa
distinct lerses and each of them has its own
retina, indicated at the ends of lines Al and
A2, This reminds us of bi-focal spectacles
used for seeing both near and distant objects.

The so-called “four-eyed” fish has a habit of swimming through the water with the ‘‘air’” half of

its eye above the surface and the ‘‘water” half below the surface, as shown above. Thus, this

fish has perfect vision in either of the two elements mentioned.
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. Petroleum the Versatile

The Ramifications of the “Family Tree” of Crude Petroleum Are Varied

\\1

o
\

OlL WELLS

s («“

—a

The ecrude
is refined and many .by-products
of widely different uses result.

oil, obtained from wells

HAT chewing gum, gear wheels,
TNT and lipstick could emanate
from the same source is highly in-
teresting, Further, that these prod-
ucts could originate from crude petroleum,
1s rather startling, yet the ramifications of
crude petroleum refining and processing are
endless. The total number of chief products
that may be evolved from the black contents
of crude oil approaches the half of a thous-
and mark., There is further promise of the

production of many other products” with the -

application of the proper ‘cracking,” dis-
tilling and refining methods.

As another instance of the contrast in the
products evolved from crude oil, consider

the production of alcohol, pharmaceuatical

CARBON BLACK

Pure carbon, useful in a-hundred -
different ways is the ultimate resi-
due of the distillation of crude oil

oils, roofing, and electrical insulation from
the same source. Or consider the fact that
coke, candles, sulphuric acid and welding
gases are available from crude oil under
process of distillation and “cracking” of the
various residues obtained. Imagine the
production of axle grease, automobile tires,
and soap from petroleum—or ink oils, arc
carbons, drug solvents, dust-mop oils, and
cosmetics irom the same source. Would one
imagine that railway and signal oils, flow-
ers of sulphur, disinfectants, petroleum
jelly and alcohol could possibly proceed
*from the source? The fact is obvious if
the methods of the modern oil refinery are
studied and understood.

The sealing compound which seals the top
of your radio dry cells, the brushes which

Benzine,
Varnish and paint vehicles as well
as black pigments are by-products.

Many oils adapted to the prepara-
tion of medicires are products of
certain distillation processes.

"DRY" CLEANERS
BENZINE

uwahy used by dry
cleaners, comes from the petroleum
refining stills.

By J. BRONT

Various types of illuminants are obtained from crude oil. Different waxes,
applicable to the making of candles and matches as well as kerosene oil

are three of the best known examples.

lead the house wires +to the electric fan com--

mutator, the black paint on your iron fence,
the wax on your match sticks, the fuel for
the vessel which took you abroad, .the pen-
tane which gauged the candlepower of your
clectric light globes, or the coke in your
licater, m'ay have all come from the original
substance: crude petroleum. The versatility
of this precious mixture of lhydrocarbons is
readily obvious. There is hardly a moment
of modern existence which is not, in any way
or another, affected by petroleum. The ac-
tual products emanating from crude pe-
troleum depend upon the processes involved,
and the physical properties of the “crude.”

Crude oils vary in physical properties,
generally respectively with the definite

i
PHARMACEUTICAL

“fields” from which they are produced. Dif-
ferent localities produce petroleum of dif-
ferent constituents, but in all petroleum,
the main body is simply a mingled variety
of hydrocarbons. The latter are in varying
degree and therefore various substances ap-
pear in the final analysis, however, except
for traces of sulphur, oxygen, nitrogen and
compounds of the same, the actual sub-
stance of crude oil is covered in the cap-
tion: Hydrocarbons. Necessarily in the nat-
ural state there is a mixture of soil and
water, along with quantities of gas.

The main classifications of crude oils are
given as the paraffin base, napthenic base
and the asphaltic base. There are mixtures
also of the three main classes, and it is al-
most certain that even in any given isolated

purpeses use

Compounds used for paving street
surfaces are obtained at one stage
of the treatment of crude oil

Socaps of ail kimds and for various
of certain
fractional distillation.

-.&@OOFING : (ﬁ\
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The roofs of houses are protected

by crude oil. One by-product is
made into an effective roof cover-
ing material,

“base” oil, there will be inevitably some
trace at least of one of the other bases,
more or less,

Fig. 3. gives an idea of the constituents
of the crude oil as delivered to the refinery
from the field of production. At the re-
finery the process of separating the various
components would be a highly difficult
matter were it not for the fact that each
group (or hydrocarbons which make up the
Lulk of the crude petroleum) possesses a
different boiling point. This latter fact is
of great value in the processing of the raw
petroleum.

The “crude,” as it is popularly referred
to, is placed in large containers and heat ap-
plied. The most volatile group of hydroecar-

COSMETICS

PAVING

Beauty also owes something to
crude oil,  Various cosmetics are
made with its aid.

bons may boil at a temperature so low that
the heat will not harm the skin and the hand
might be thrust into the contents of the con-
tainers without risk of injury. The degree
of heat necessary for the vaporization of the
first group is maintained at a steady figure
until all the members of that group have
evaporated, being subsequently condensed in
cooling coils or led off to storage in the
form of gas. The fact is that little or no
boiling is sometimes necessary for the pro-
duction of this gas. Fuel gas, petroleum
ether, and natural gasoline are some of the
derivatives from this product.

When the last of this group of hydrocar-
bons has passed from the contents of the
“boiler,” it is then necessary to- raise the
temperature of the remaining contents, so as

g\h“'
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SEALING WAX

Sealing compound used for sealing
dry and storage batteries, "is a
product of petroleum,
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Lamp black, used in many ways
such as in the preparation of inks
is another product.

to reach the “boiling” point of the next
group of hydrocarbons. From the latter
eroup is derived naptha, which is the basis
for gasoline, cleaner’s and dyer's naptha,
airplane petrol, and the various substances
uscd in the paint and varnish manufactures.
When this group has ceased to vaporize
from the residual “crude” remaining in the
“hoiler,” the temperature is again raised to
meet the point of vaporization of the next
group of hydrocarbons. Refined oil is the
result of this step. From refined oil, all
“signal” oils and kerosene are made.

With a subsequent raise in the boiling
temperature applied to the distilling appara-
tus, this mext step produces a product with
which probably not one person in a thousand
is familiar, as it is produced, yet in all prob-
ability has used it for a life time, more or
lTess. The product is “gas oil” and is used
for raising the qualities of “city” gas.

Paraffin distillate is another class cover-
ing an additicnal group also vaporized by an-

obtained from
into insulations
of various . kinds.

One of the solids

crude oil is made materials

other step in the upward trend of the
treating temperature, at the boiler. All pe-
troleum waxes, as a general rule, are derived
from this step in the process. With the ex-
traction of the wax by chilling, there is a
residue left from which lubricating oils are
evolved.

Further, paraffin “slop” is again run
through the stil], brcaking up into lesser
volumes of each of the classes already men-
tioned. The same re-run process is accorded
to the gas oil mentioned in a former para-
graph, a good grade of gasoline being ob-
tained, as well as less valuable products.
The re-run process is, however, a duplicate,
practically, of the original process, with the
cxception of a difference in manipulation.

“Wax ‘Tailings” are used in roofing man-
ujacture and similar work.

The ultimate residue in the still approxi-
mates to pure carbon in the form of coke.
The latter is made into a hundred different

ETCHER'S
WAX

Lacquers are made with different
that are

Naphtha, a popular fuel for motor boats as well as gasoline and other
engine fuels are all obtained from the stills through which crude oil
passes during its complicated refining process.

products, beside being used as fuel, making
clectrical motor ‘“brushes,” battery elec-
trodes, and ome instance is even known
where a company is using the finely ground
carbon (coke) to manufacture gears.

During the refining process, if any resi-
due, from any step of the whole manipula-
tion, appears to be worthy of a re-run, it is
rehandled and with the result that the whole
original list of individual hydrocarbon
groups is represented in the succeeding sub-
stances evolved. Further, each individual
product is re-run and “cracked” as many
times as is practicable or desirable. The re-
salt from distilling and cracking shows that
more than 500 different individual items may
be evolved from the original “crude” as it
emanates, from the well and is delivered to
the refinery. The illustrations show only a
very few of the products possible from the
refining process.

In cracking of heavy “gas oil,” the latter
is broken up in boilers under pressure and

\\\\ u":ll//,
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»~  GAS

obtained from poses as well as

at a temperature of about 700° F. Condensa-
tion and separation of the evolved constitu-
ents is deferred until a desired time, when
the pressure is relieved, and the vapors then
rapidly escape in volume, at the same time
leaving a deposit of. carbon (coke). The
vapors are condensed and led tec proper
storage tanks. The process is akin to the
original crude distillation.

FFrom hydrocarbon gases and light dis-
tillates, are produced fuel gas, gas black,
rubber tire filler, inks and paints. Alcohols,
—isopropyl, butyl, amyl, hexyl. Lacquers,
essential oils and soaps. Welding gases, na-
tural gasoline, various forms of napthas,
pentane, airplane petrol, drug solvents, mo-
tor car gasoline, rubber solvents, dyer’s and
cleaner's benzine, railroad and signal oils,
lighthouse oil, stove and tractor oils.

Medium distillates are the source of: gas
oil  (mentioned heretofore), and other
products. Thick distillates are the base for

_ WELDING AND
CUTTING GASES

CHEW!I!NG

L3

An especially refined wax for use
by etchers is a product of petroleum
by fracticnal distillation.

Gases for welding and cutting pur-
poses are obtained and compressed

into tanks.

, FUEL AND
M ILLUMINATING

LUBRICATING
oILs ¢

Gas for fuel and illuminating pur-
lubricating oils
oil. come from petroleum.

One of the many wax produacts of
crude oil is eventually made into
chewing gum.

121

MOTOR

Gasoline for all forms of internal
combustion engines passes off from
the stills,

waxes of all kinds: candle wax, laundry
wax, etcher's wax, roofing wax, paper filler,
chewing gum and match wax. The heavy
distillates also produce: lubricating oils of
all kinds, ink oils and transformer oils, be-
side many other substances of similar ap-
plication. Residues from the distilling pro-
cess produce vaseline or petroleum jelly,
various medical applications, cup grease,
boiler fuel, floor oils, salves, creams, roof-
ing filler, paving material, and a host of
other products. Coke is evolved from the
residue, and is made into electrodes, brushes,
gear whecls and the like after being ground
fine and moulded or otherwise treated, in
addition to the coke being used in a score of
other ways. Sulphuric acid, sulphonic acid,
dyes, and pitches are obtained by extraction
or elimination in like manner.

From *“oil shale” is obtained a good por-
tion of the variegated chemical items in-
volved in distillation. One substance, pyri-
dine, is used in the denaturing of alcohol so

%Aq\\\\

ARC CARBONS

A carbon by-product is one that is
often used for compressing into arc
carbons.

that it may be sold tax free. Dyes, disin-
fectants, icthyol, and ammonia are among
the products obtained.

It is obvious that the modern oil refinery
is in truth an enormous chemical factory
which separates the natural content of crude
petroleum into a half a thousand constitu-
ents, and it must be prepared to be able to
handle a number of products probably un-
equalled by any other industry under the
sun. It is only by the extraction of the
individual components of the original pe-
troleum, subsequent refining, and finding of
a proper use and market for each, that the
work of the modern refinery is fulfilled.
Every available process and machine of
chemical, electrical and mechanical proper-
ties is utilized in this work. The actual
benefit ¢f the modern refinery to our present-
day existence is tremendous.

Without coal tar and petroleum the indus-
trial world would come to a stand-still.

W /" DUST=
{7 oW LAY ING
Ay cics

Oils used for dusting and polishing
purposes in the home are also prod-
ucts of crude oil distillation,
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The Evolution of the Spring

By GEORGE ARTHUR LUERS

The development of the spring from the archer’s bow to the present
air-sprung motor tire, extends backwards over thousands of years.
During this period the classification of springs is divided into four
stages of development dependent upon the means and material which
the human race possessed. The first stage is that embodying wood.

d“{ wooden chariots to effect greater speed. The second age occurred
when bronze came into use, and the knowledge of hardening this by
3 hammering was devised. The hammering treatment added elasticity
H to the metal, and made it more suitable for a spring. Most of our
present-day spring shapes, such as spiral, helical, laminated leaf and
torsional, originated in bronze. The third stage occurred with the
advent of steel, which surpassed bronze for elasticity, hardness and
strength. The tiniest spring used in a miniature wrist watch to the
heavy springs capable of handling the entire weight of a locomotive,
» or the entire trainload of cars, are now made of steel.. Laminated
7 leaf springs for automobiles, springs for beds, chairs, typewriters and
doors, are likewise made of the same product.

iR

A .1‘ The archer’s bow is the foremost example. The catapult developed
i m Pt from this. Today the same name is applied to huge and powerful
A {111 L4 mechanisms which propel airplanes from the deck of ships. The
i ‘M"k"' PR li.“ caveman used a bent tree to spring a snare to trap wild animals.
,\\‘.-z.;‘ﬁ&“\?"‘\ Later long ash members were placed between the axles and body of
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BRONZE USED
e FOR SPRINGS IN
sy T ANCIENT CLOCKS

ARCHERS BOW EARLIEST EXAMPLE - ik
OF WOODEN SPRING e =
STEEL HELICAL SPRINGS

SPRINGS IN
| UPHOLSTERED

1

LIGHT AND COMPACT WRITING
MACHINES _sse=n ARE ONLY MADE
POSSIBLE B8 THROUGH
USE OF SPRINGS

. LAMINATED LEAF AUTOMOBILE SPRING,WITH

. OIL PROTECTING COVER

(g ¢ COMBINATION STEEL
SPRING, AIR & OIL IN
MODERN AUTOMOBILE
SHOCK ABSORBER

STEEL SPRINGS MAKE
POSSIBLE CONSTRUCT-!

ION OF ACCURATE | FACILITY OF AIR SPRING

MINIATURE ¥ /% TIRE EQUIPMENT TO
VATCH H\ABSORB AN IMPACT

. —— LOAD |
For cushioning purposes, the extreme flexibility of air is now being to lessen the recoil of big guns. It seems that at the present time we

used. This will be found in the automobile tire, airplane wheels, shock are entering into an era of air springs, The possibility of replacing
absorber and pneumatic door silencers, as well as on heavy artillery steel springs as they have replaced wood and bronze seems near.
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A Giant Among Microscopes
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The photograph above shows this new giant micrcscope compared with
a standard size of compound instrument which is located in the lower
right-hand corner of the photo.

ECENTLY a well-known criminologist,

Luke S. May, fnund his evesight be-
coming overtaxed hy the constant use of the
microscope and, therefore, he immediately
ceased all werk of this nature, and set to
work to design the enormous microscope
shown in the photographs above. By means

Mrs. Elsie M. Wrightson has designed and pat-
ented the safety crossing system shown. Raised
ridges in the roadway force vehicles to slow un
a at crossings.
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Top photo above shows a magniied view of the breech of a gun, the
surface of which is defective.

The resulting markings were impressed

upon a shell, lower photo, by the force of the explosion.

of this instrument, the magnified images of
objcets can he hrought up to such a size that
they can be viewed without the lcast bit
~f eye strain. This instrument stands cight
icet high when set at its greatest leight,
weighs nearly 300 pounds, and is shown
cempared with & standard microscope. It is

4 WARNED

FANRREORS

SRR

so large that reflecting mirrors have to be
placed 30 that the magnitied image can be
viewed [rom the side, rather than from above
the microscope, A micrometer scale is in-
ciuded mm the instrument, so that it is pos-
sible to measure objects less than one-
hundred-thousandth of an inch in diameter.
The entire microscope is mounted on a spe-
c:ally designed air cushion, so as to elimi-
nate vikration and make photo-micrography
possible.  Magnification of from two to five

thousand diameters is possible. and, with
special  lenses, one hundred thousand di-
amceters can be reached.

This instrument is constaatly used in

criminology, and one example i its work is
shown in the two photographs directly above.
The breech of a gun taken from a murder
suspect was photographed, as in the upper
iltustration.  Shells used in this gun showed
distinctive markings, as indicated by the
numerals. A shell found near the scene of
the murder also had these markings, and
anilt was established.

Since this instrument is so arranged that
any part of the 18-inch stage can be brought
under the lens for examination, textiles and
other large objects can be quickly and easily
viewed in their entirety,

—Gary E. WiLLiaMms,
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Continyous Music for Parades

r-SPRING SUSPENSION

FOR MICROPHONE

IFTEN much of the effect of parades is de-
stroyed because of the lack of music at
certain portions of the line. Bands are expen-
sive and often there are not enough of them,
so that everyone along the line of march can
hear the music at all times. It is quite pos-
sible to make one band furnish sufficient music
for even a very long parade if the suggestion
illustrated above is followed. Their music is
picked up by a microphone, fed through a
power amplifier and then out to loud spealers,
one being located on each float. The floats
are connected together by flexible wires or
chains covered with decorations. Spring reels
at each end allow for the inevitable changing
intervals between the floats and separable plugs
will pull apart if one float should stop and the

one ahead of it should proceed.
—James McEvoy, Rep. No. 8096.

Luminoys Top

A NEW top that is amusing to children and which gives a very

pretty effect hecause of its luminous feature has recently
appeared on the market. The photograph ahove shows it in use,
the drawing to the right of the photograph gives an interior view
of the same, and the photo at the immediate right shows the com-
pouent parts of the top. It is spun in the usual manner hy means
of a spring contained in the cylindrical detachable top portion and
when it hits a flat surface a switch is closed causing a small elec-
tric light bulb to light. This casts light through a colored celtu-
loid window.

LOUD SPEAKERS ON FLOATS

Colored
celluloid
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Boomerang Shield for Use in Warfare

A \IA\SACHU\ETTS steel manuiacturer and BULLET PROOF STEEL —

SURFACE POLISHED 8LUBRICATED) mventor has devised a steel shield of the 1k

nature shown in the illustrations on this page which - 4
appliance he calls the “"Boomerang Shield.” It i3 &
so formed that it not only protecis the soldier op- %
) IO : : EXTRA
erating i, but sends most of the bullets back 1o HAr S
the enemy’s lines. The peculiar shape of the de- N
vice, as can be seen at the left and right, make N
this possible. The paths of bullets as deflected Pom‘-———‘f 54
by this shield are indicated below. The entire 2
shield is mounted on small trucks so that it can SWING g s
be pushed forward as the infantry or machine gun JOINT.
squad advances. While the bullets which return 7?:‘ R
tc the enemy may be spent, still the peculiar re-
sults would aid in destroying their miorale. ¢ el

—L. B. Robbins.
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WIDE TREAD WHEELS =~

SOLDIER FIRING RIFLE o
OR MACHINE GUN A

RIVING against a strong sun early in the

morning or late in the aflternoon or against
blinding headlights o1 approaching cars ofiten
results in automobile accidents if some method
of eliminating the glare thus produced is not
used. Various state laws attempt to aid this
situation hy making the use of glare-preventing
lenses on headlights imperative. This. however.
does not alwavs cure the trouble and in any
event has no effect cn the glare produced by
the sun. The well known roller shade is called
upon to help the autoist.
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N_TUBULAR FRAME

RETURN PATH OF DEFLECTER =-—uP
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PATH OF ENEMY'S BULLET
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Automobile Glare Preventer

The glare-preventing roller shade illustrated
in detail at the left and in use in the upper left-
hand photograph meets all the requirements of
safe driving. It can be rolled up out of the way
in the same manner as an ordinary window
shade, or can be pulled down to any distance de-
sired and fastened in place. The hook which
holds it is attached to the glass of the wind-
shield by means of a suction cup. as shown at
the left. The shade is composed of a trans-
parent green flexible material that allows per-
fect vision, hut prevents glare.
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HE Parthenon has been justly called

“the finest edifice on the finest site

in the world, hallowed by the noblest

recollections that can stimulate the
human heart.”

In recent years it has been discovere
that there is scarcely a single straight line
in this' magnificent temple, yet its general
effect is that of absolute symmetry every-
where. The Greeks recognized the fact that
a straight line does not always appear
straight, and they were the first to seek to
correct this optical illusion.

Absolute perfection
of beauty was at-
tained in the Doric
order of the Parthe-
non. The shaft of
the column diminish-
es notably as it ap-
proaches the capital.
It has, also, a slight
convexity., This lat-
ter optical correction
is scarcely noticeable,
yet completely satis-
fies the eye, and must have been meas-
ured to a hair’s breadth. Without this cur-
vature the shaft would appear concave. In
later architecture the true purpose of this
correction has evidently been misunderstood
and the curvature greatly intensified, pro-
ducing barrel distortion, a hideous bulbous
effect displeasing to the eye.

Then too, all horizontal lines were arcs
having their centers at a common point some-
where beneath the structure. All vertical
axes inclined toward an imaglnary point,
located a mile above the temple.

The Greeks also discovered that white
columns against a dark background looked
sturdier than dark columns against a light
background. Therefore, to correct this op-
tical illusion, the corner columns which
would appear dark against a light sky were
made sturdier and were placed closer to-
gether than those columns which would ap-
pear light against the dark background of
the temple wall.

By looking at some of our public build-
ings in this country where an attempt has
been made to imitate the Gothic style, we
are led to believe that the ancient Greeks
were probably a little more adept in the
art of pleasing the eye in architectural work
by recourse to what must be termed “optical
iltusions.”

The illustrations in the center of this
page show how optical corrections in build-
ing design overcome certain tendencies. The
first one of the illustrations, that is the one
on the left in the center, shows the effect
of exaggerating the inclined vertical axes
and of too much curvature of the horizontal
lines. The center drawing shows the appear-
ance when corrections have heen made and
that at the right shows how the building
would look without corrections.

’Now that we have learned something

The effect of exaggerating the
inclined vertical axes and the
curved horizontal lines.

left of the illus=

about the scientific end of the construction
of the Parthenon, it would not be amiss here
to say a few words relative to its history.
It was originally built as a temple to the
virgin goddess Athena, and is situated o1
the Acropolis of Athens, Greece. The
building is 101 feet wide by 228 feet long
and its extreme height is about 59 f{eet
The temple was originally started in con-
struction about 447 B. C. It was used con-

tinually from the time of its completion up
to about the beginning of the fifth century
It was then taken

of the Christian era.

This shows the temple as it ap-
pears with the optical corrections
giving the effect of straight lines.

The

over and used as a shrine for the worship of
Christ, and although it was first dedicated
to the Divine Wisdom, it was later dedi-
cated to the Virgin. When Athens was
captured by the Turks in 1458 A. D, the
Parthenon became a mosque and a few
changes were made, the most notable of
them being the building of a minaret in the
southwest corner. In 1687, the Turks used

I LTI

T h e complete
column at the

tration shows the
concave appear-
ance of a pillar
whose sides are
absolutely
straight.
Right, lower cen-
ter, shows that
white ' columns
appear sturdier
than black ones,
a nd therefore
black columns
are placed closer
together to effect
sturdiness.
The column at
the extreme
right has slightly
convex sides and
appears to be
most sturdy.

IO

Parthenon would Took as
above if curved corrections were
not used to give a straight effect.

Above: The utter simplicity of the capital of a

Greek Doric column is shown.
so planned as to cast the shadow which tends to
relieve the utter simplicity and add to the charm
of line without taking away from the ruggedness
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Had The Old Greeks
Better Architectural

Sense Than We Moderns?

By ARTHUR T. BROWN

It is most surprising to note that the vertical and

horizontal lines of that famous old Greek building,

the Parthenon, were not straight as they appear

to be, but were slightly curved so as to produce an

optical effect of straightness., This is explained
below.

it as a powder store house and during a
battle with the Venitians, an enemy bomb
fell through the roof causing an explosion
which completely destroyed the central part.
In the early part of the last century, per-
mission was granted to remove the sculp-
tures from the Parthenon to London. These
latter works of art represent the greatest
ever produced by the Greeks in the history
of their country. They included pictorial
representations of historical battles and a
long frieze running entirely around the outer
wall, wrought in a low relief style. The
battle representations
showed at the east-
ern end of the temple
a mythological strug-
gle between the Gods
and the Giants, while
at the western end
the battle was that
between the Atheni-
ansand the Amazons.
On the southern side
was depicted the bat-
tle between the Cen-
taurs and the Lapitha, while on the opposite
side the victory over the Persians and the
capture of Troy was shown.

The sculptures did not entirely depend
upon the artist’'s chisel for their beauty but
colors and metals were skilfully worked into
the design so that, while the result was one
of severe simplicity, still they were vigorous
in their animation.

The fluting was

of the design.
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Rotary Illuminated Advertising Sign

ELEC.LIGHT BULBS {OR REFLECTORS RECEIVING LIGHT FROM
pno.a:c-rons)l
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REFLECTORS

The details of this sign are shown in the various
drawings above. White canvas strips are attached by
one edge, to the spokes of the rotating wheel. Cen-
trifugal force flattens them out so that the sign pro-
jected from below by means of one or more projectors
is visible upon the flat surface so formed. A curious
fluttering yet distinct outline of the letters is a feature
of this sign. The two lower drawings above show the
circular “screen” at rest and in action at night with a
sign projected upon its surface.—P. C, vAN PETEGEM,
Rep. No. 13992,

The Sun an Engine of Destruction

PPp—>-
The terrific power than can be exerted by the blazing
desert sun is shown vividly in the photograph at the
right. The picture shows the remains of a mechanical
plant which a few years ago was in operation in a Cali-
fornia desert. It was abandoned and the continual in-
tense heat played upon it by the sun's rays tore wood
and iron apart almost as effectually as if done with a
sledge hammer. Many other monuments to the destruc-
tive powers of the sun are to be found throughout the
various hot parts of the globe.

25,000 Lines to the Inch
Ipp—>

In technical design work, it is often necessary to
draw a series of lines numbering hundreds or even thou-
sands to the inch. Heretofore. this work had to be
done by hand and the results were not at all accurate.
Dr. Wilmer Souder, a physicist of the U, S. Bureau
of Standards has solved this problem by constructing a
machine which can draw up to 25,000 lines to the inch
with the greatest possible accuracy. The machine will
be of assistance 1o many phases of engineering design
worls,
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The illustration above shows the a

ppearance of this rotary electric sign when in opera-
tion at night. The bulbs or reflectors on the outer edge of the circular frame provide
the luminous border,

If properly arranged, a sign of this nature is a most attractive
night display.

AP T

ES

The photograph at the
right shows Dr. Wil
mer Souder with his
newly developed me-
chanical line drawing
machine which, used
in technical designing
can draw 25,000 lines
to the inch. Resemb-
ling a small bench
lathe in construction,
it does the work faster

-and more accurately

than any human
draftsman could do.

i

Left: The ruins of
this Californian desert
machine shop should
warn everyone in tor-
rid countries of tha
danger attendant to
the neglect of machin-
ery exposed to the di-
rect sunlight. Under
such conditions, mach-
anisms should always
be kept in repair.

\
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Electrically operated machin-
ery is used for the task of
peeling potatoes.

HE modern hotel kitchen, since the

day of the new type skyscraper hotel,

is a housewife’s museum of marvels.

Many large new hotels make a show-
place of it, and guides take visiting people
and guests through it.

FFor the reason that in a great hotel
kitchen, the average home kitchen tasks are
multiplied many times, but still remain the
same in principle, every live housewife can
profit by what science, invention and manage-
ment can do to lighten and speed up kitchen
work. I suggest that every woman who
can do so, visit some large modern hotel
or restaurant and ask to see the kitchen. This
is more than a sight-seeing trip, and more
even than a trip to get pointers. It is also
a civic duty. Women are the natural guar-
dians of personal health, and specialists in
food and food preparation. If women will
take more interest in our public kitchens,
they may aid in holding up higher standards
of health and diet. More and more are we
becoming a nation of restaurant patrons; in
some western cities women are ceasing to
cook much at home and are going to
cafeterias.

But solely for their own special benefit
women can learn much from the hotel
kitchen. Personally, I am convinced that
soon we are going to see a forward move-
ment, to bring home kitchens more up-to-
date. It is a crying scandal today how home
kitchens are 100 or more yecars behind the
times, A business man who prides himself
on his modern office comes home and dines
on food prepared in a kitchen whose stand-
ards would astonish him if he really knew
them. Not that they are unclean or untidy,
so far as constant cleaning can make them.
But nowadays modern standards start with
the material a place is built of. Who, nowa-
days, cares to go into a hotel or restaurant
built of the old-fashioned, dark unsanitary
materials? We look for tile or linoleum
or “composition” floors in hotel and restau-
rant kitchens, and sanitary walls and equip-
ment. This is the first thing which build-
ers of home kitchens need to learn from
hotels—to build kitchens which are sanitary
to start with. We have gone a very long
way in home bath room sanitation; but why
neglect kitchens where our food is prepared?

Heat for
cooking can
be accurately
and easily
regulat-
ed with the
modern
types of
electr i c
ranges.

SUBHBRIIIen

Wall paper in a kitchen is an unsanitary
abomination. So is carpet. So are all cur-
tains except casily washable light material.
So are all hare wooden surfaces, except bread
cutting boards, etc. Germs and food particles
too easily lodge in them. You do not see
them in modern hotel kitchens, where the
very latest metallurgical science supplies
them with Monel metal for work surfaces.

But quite naturally, our interest centers
considerably on the mechanical equipment in
hotel kitchens, and certainly there are “eye-
openers” here. Take the matter of the
“stove.” Great numbers of women still use

Hotel Kitchen Science

in the Home

By CHRISTINE FREDERICK

Founder Applecroft Home Experiment Station, Greenlawn, Long Island, N. Y,

Author “Household Engineering”

coal stoves in their kitchens, winter and
summer. Contrast this with the latest in
electric stoves. There are homes with eleciric
ranges, but only in recent years has a thor-
oughly practical one been evolved. A “heavy
duty” electric range is now used in hotels and
restaurants since a heating stand has been
developed for heavy duty heating. It makes
the old-type hotel or restaurant kitchen, with
its high temperature and sweltering cooks,
rather obsolete. Thesc electric ranges came
in four-foot units, so that a kitchen is
expansible on the principle seen in sec-
tional book cases or filing cabinets. There
are many homes with enough people to cook
for to warrant one of these 4-foot range
units.

The old method of peeling potatoes need not
be resorted to in the up-to-date kitchen.

Naturally clectricity is the greatest single
revolutionizing agent in modern kitchens;
and one of the most lahor-saving of all
electrical contrivances is a device, now ex-
tensively used in hotels and restaurants, in
many sizes and kinds. It is what is col-
loquially termed a “mixer.” There are now
three or four makes which are built in
home size. These “mixers,” occupying
scarcely one square foot of space, will do
all these tasks:

Beat eggs or any other ingredient.

Mince, whip, beat, stir, crumble, strain,
mash, rice.

Knead bread.

Churn butter.

Make ice cream.

Mix or stir at various speeds.

Boil and mix at the same time—by a
gas burner underncath bowl,

This one device eliminates a very con-
siderable amount of ordinary kitchen hand
labor. It’s astonishing, if you have one
of these devices in your kitchen, as I have,
how little time and energy it requires to
make some of the things women have hither-
to spent long hours in producing.

Several other very novel electrical devices
are the automatic electric toaster, which
browns the toast just right and then stops.
These come in a size for from 3 large
slices up to 12 large slices at a time. Then
there is the electric waffle iron, which cer-
tainly is an improvement over the old family
iron, used only a few times a year be-
cause it was so outrageously hard to ¢lean.
The electric waffle iron is greaseless. and
made of aluminum, and is such a joy. It
has a cute little electric light signal on it.

Then there are bread and meat slicing
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Dish washing
laborious when machinery is

is no longer

employed.
machines, electric juice extractors, for
lemons and oranges; machines which cut
vegetables and potatoes; machines which

pare hard root vegetables solely by friction;
machines to open cans; evenn machines to
automatically form Hamburger steak cakes
without human touch.

The ovens of such hotels and restaurants
as do their own baking are revelations.
What would grandmother, whose pies are
justly famous, say after looking at one of
the pie machines, into which pies are fed
on a conveyor and come out baked at the
other end!

Last, but not least, dishwashing—that
dreaded drudgery of the home! But it doesn’t
daunt the hotel kitchen management, even
when there are 1000 people’s dishes to wash.
The dishes are fed into a dishwasher, where
they are cleaned by a marvelous, poweriul
spray system, and come out of the machine
practically dry. It saves 60 per cent. in
dish breakage and cuts labor cost in hali.
Incidentally it cleans silver as well as dishes.

The working surfaces in hotel kitchens
are up-to-date too, They are often of the
new Monel metal, which doesn’t rust or
corrode, nor chip, as enamel does.

Of course one might go on indefinitely
and tell of the coffee-making machines, the
ice-making machines, the utensils, and the
scheme of management. But it is not the
purpose of this article to merely describe
hotel kitchens; rather to draw useful lessons
from them for home use.

The scarcity of servants is making it
each year more certain that the kitchen of
the future must be mechanically as near
up-to-date as possible, if women are not
to be kitchen drudges as of old: OQur modern
food and sanitation standards are much
higher than in grandmother's day, so that
there is twice as much work as grand-
mother had to do, unless women get me-
chanical aid. I have proved it to my own
satisfaction that with a really up-to-date
kitchen a woman can do her own house-
work and still have lots of leisure. But she
will need a very alert intelligence. She
will need to get persuaded—and so will her
husband—that it is worth the price to have

ATt

Machinery is
now employed
{ o r mashing
potatoes and
for doing other
kitchen duties
of similar
nature,

U 1

up-to-date kitchen equipment, just as it is
worthwhile to have up-to-date office equip-
ment. If women are to be content to stay
in the home and not scrap the home for
hotel and cafeteria, they will have to be
provided with the means of minimizing home
drudgery. Slowly but surely this is hap-
pening. Architects are beginning to plan
more correct kitchens; a “bride's equip-
ment” is now no longer a matter of some
aluminum pots and pans and a coffee perco-
lator, but a battery of kitchen equipment
more extensive and also more expensive.
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Electric Demonstrating Skeleton

LOS ANGELES chiropractor has sus- ly. Tiut when one or more nerves become
pended a skeleton by a metal support pinched, the stream of nerve energy is partly
and installed electric globes at various points  shut off, this being shown by the chiropractor
along the spine and in the eye sockets to by dlmmmg the electnc lights on the skele-
demonstrate the principles of chiropracty. ton. When one or more nerves are totally
When all the nerves are functioning prop- cut off, the organs do not function at all,
erly, nervous energy is presumed to be sent  this condition being demonstrated by cutting
to all the vital organs, this condition being off the electric current to the lights.
likened to the electric lights burning bright- This is a fine idea for schools.

New Lens Absorbs Heat

A new lens, composed of a liquid enclosed in a
container of a concave shape has the property
of absorbing heat rays and so producing a
nearly cold light that is admirably suited to the
treatment of tuberculosis and to the projection
of motion pictures. The photographs at the
right and below show tests being made of the
lens and in the lower illustration the inventor,
E. W. Boerstler, is seen in the center of the
igroup. The lens will control powerful beams of
light.

A skeleton for demonstrating the effect of dis-
placement of the osseous structure of a human
being upon the nerves; displacing the joints
opens the electric circuit and puts out lamps,
or weakens them by reducing the current.

New Corona Lamps Are Nearly Wattless

Snpaons
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Some details of a new corona discharge lamp developed by the Edison watts and the small one .006 watts. Extremely high resistance coils are
Lamp Works of the General Electric Co. are shown in the above illus- connected in series with the discharge elements, The uses of such economical

tration. Two types are made, the large one consuming approximately .024 lamps are multitudinous and only a few general suggestions are illustrated.
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Odd Science Photos

it

The leaves of the trees turn red and yellow in the fall due to the
presence of alecohol. In the photo at the left, experts are shown meas-
uring the amount of light redected by leaves at different stages of their
life cycle. During the sumumrer months, leaves absorb 90% of the sun-
light, but in the fall, they reflect most of it and their growth is re-
tarded. The leaves ferment, alcohol is formed and the green pigment
is absorbed, leaving the red and yellow colors well known to all of us.

!
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An odd effect has been produced in a green house by using olc glass X-say
negatives as shown at the right. These negatives, obtained from a hos-
pital, cast shadows of various parts of the human znztomy.

A new dental combination, shown in the photo below, injects cocaine
inzo the tooth being drilled at the same time that the operator works
on that tooch with the crill. This instrument, of German origin, is
szid tc be very effective in producing painless dental work.

Above: A new method of planting and growing strawberries
makes it possible to obtain three times the ordinary yield frcm a
siven size of garden. The strawberries are planted in soil fillad
Joxes and then stacked in tiers, thus conserving space, yet al-
lowing full growth.

A specially equipped airplane has recently been placed into service by the U. S. The illustration above shows a very remarkable astronomical watch.
Weather Bureau for the purpose of studying the conditions of the upper air. This This watch is so arranged as to perform many functions and in order
plane is shown in the photograph above, with some of the special apparztus visible. to accomplish this, the movements are built in three tiers, jeweled

It makes daily flights in all kinds of weather. throughout. This watch strikes the hours and also indicates when it

is run down.
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The Month’s Scientific News illustrated

By GEORGE WALL

In order to reach a fur store and rob it of its valuable

The water found in
*stock, robbers recently tunneled through 60 feet of ground

gas pipes may freeze.
One man attempted
to thaw out such a
pipe with a match.
The freezing had
burst the pipe and
the gas ignited.

from a near-by cellar to that of the fur store. Details of
their feat are shown in the above illustration.

ATy
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A new method of
purchasing ‘‘dope”
is shown at the
right. The buyer
thrusts his arm
through a slot,
carrying the pay-
ment in his hand
and a ‘“shot” is ad-
4 ministered,

The city of London has been so I

long in fog and smoke that an

aviator is making considerable

money by taking up passengers

above the obscuring mists and

allowing them to bask in the sun-
light.

A n astronomical
expedition to Sum-
atra to study an
eclipse of the sun
} recently returned with some excellent photographs and
- a story of the natives’ terror at witnessing the phenom-
INFLATED enon. They fired off guns and performed other antics
WITHAIR in an attempt to bring back the sun which they
thought was being taken away by a devil.

B ——=="""""RESERVOIR

The disfiguring effects
of boxing matches
may soon be eliminat-

b
ed if a new boxing 4
glove, shown in sec-
use. It consists of a
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A 12-ton flywheel 20 feet in diameter recently

burst while traveling at a high rate of speed

and completely wrecked the engine room and

two adjoining buildings. The damage done was
estimated at $3,500.

PP =

tion above, comes into
thin yet strong rubber
casing adapted to fit
the hand and equipped
with a valve so that
it can be inflated with

;In_zrder to provide fish in a Chicago aquariumw

i

with the required salt water, a special train of

tank cars is to be employed to transport the

water from a suitable source of supply to a

reservoir from which it will be pumped as re-
quired into the fish tanks.
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Twin canary birds

were recently ] While cleaning out the rear compartment of

hatched from a a divided truck body designed for carrying
Although the motion pictures are famed for single egg at a | i coal, a helper was recently buried by the
the using of artificial sets to produce certain Texas bird farm. y coal in the forward compartment working
results, still one company recently made use of Both birds were loose and sliding backward, effectually pin-
a natural ice jam in the Allegheny River for perfectly normal in ) ning him in place so that he could hardly
the filming of one of the scenes of the famous | all ways. 05 j move. The fire department had to be called
play of Uncle Tom’s Cabin wherein Eliza is By 4 out before he could be released from his un-
pursued across the ice by a pack of blood- et = T S . B . A usual predicament. The accident resulted
hounds. Taking advantage of this natural jam Out of three eggs in a setting, two were broken in severe contusions of the body, necessitat-

saved much time and money. while the third produced twin canaries. ing hospital treatment.



Tarrano the Conqueror

TWELFTH INSTALLMENT
By RAY CUMMINGS
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ell you. Put on those garments you wore when we arrived.
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We are going travelling again.”” He stood waitin
she shrank back, drawing the fur rug over her.
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SYNOPSIS

N the spring of the year 2325, all of the

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

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

The next day, 1arrano offers to retirn the
papers and models of the invention made by
Georg’s father, which he has confiscated and
brands voung Brende as an impostor. To
offset this accusation, Georg is to tell his
story to the earth as well as to Venus and
Mars by radio and helio. He and Princess
Maida go to the station but there they dis-
appear,

Jac, Wolfgar and Elza, still captives, are
removed from their prison and taken to the
top of an enormous tower. Here, in the in-
strument room, where communication with
the various planets 1s held, they view the
disappearance of the Princess Maida and
Georg by television. The abduction has
been done by Tarrano’s agents. On Mars,
Tarrano’s followers are attacking the ruling
class and Tarrano offers Dr. Brende’s secret
to the public if they will surrender to his
cohorts. They agree. Tarrano then an-
nowunces to the Earth people, that he will not
give them the Bremde sccret and declares
war upon them.

The air war vessels of the Earth govern-
ment start to attack Venia, but Tarrano
sends up a bomb of surrender and then,
with Elza, Jac and Wolfgar, he escapes
throigh an tunderground passageway to a
space-flyer. They go on board and are taken
to Venus to where Georg and the Princess
Maida have previously been transported.
They are rovally welcomed and go to the
palace of the Princess Maida. Here they
are attacked by Argo, one of Tarrano’'s
men, who shoots a violet-colored beam of
light across the room, separating Maida
from the rest of the party. He threatens
to kill her, when suddenly 1Volfgar throws
himself into and through the violet beam.

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

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

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

Toward the climax of the celebration, o
notorious Venus character, the Red 11 oman,
performs a dance particularly for the benefit
of Tarrano. In the midst of it, the large
hall in which it is being held, suddenly is
darkened and rays of death shoot out over
the place. Jac, forcwarned, drops to the
floor out of their range and thronghout the
entire assembly, “slaans” in the employ of
Princess Maida wreak havoc with their long
knives. The cry goes up, “Down with Tar-
rano. Lovalty, everyone, to your Princess
Maida.” The Venus people, followers of
Maida, have revolted; the Red Woman is
deo . but Tarrano—?

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

In the meantisne, at the Water Festival,
other terrifying events are transpiring. The
“slaans,” thinking that they have been down-
trodden, sucddenly rise against their own
Princess Maida. Maida and Georg attempt to
stop them from an attack on the palace but
they proceed. Georg turns a cold ray cyl-
inder toward them but sweeps it upward
into the tree tops and suddenly, groups of
“slaans’’ who have been hiding in the trees
drop to carth, killed by the ray. Snow
starts to fall due to the condensation effect
of the ray.

Elza and Tarrano reach the City of
Ice in the Cold Country and there they
found that some of Tarrano’s men have
been using the Bremde instrument for mak-
ing people immortal. Tarrano refuses to
use it.

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

“Death, Jac! Death to all the city!
The black cloud of death!”

aaaasaaaaal
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CHAPTER XVII
TARRANO THE MAN

6 AKE up, Lady Elza.”
A silence. His hand touched
her white shoulder. *“Wake up,
Lady Elza. It is I—Tarrano.”

Elza opened her eyes, struggling to con-
fused wakefulness. The white walls of her
sleeping room in Tarrano’s palace of the City
of Ice were stained with the dim red radi-
ance of her night light. She opened her
eyes to meet Tarrano’s inscrutable face as
lie bent over her couch; became conscious of
his low, insistent, “Wake up, Lady Elza;”
and his fingers half caressing the filmy scarf
that covered her shoulders.

Terror flooded Elza; that time she had
always feared, had come. Yet she had the
presence of mind to smile, drawing away
from him and sitting up, with the fur bed-
covering pulled to her chin.

“Tarrano? Why—"

He straightened, and into his expression
came apology.

“I frightened you, Lady Elza? I'm sorry,
1 would not do that for all the worlds.”

Her terror receded. The old Tarrano,
over whom she still held sway. She sum-
moned a look of haughty questioning.

“You are bold, Tarrano—"

His gesture was deprecating; he seated
himself on the edge of her couch. She saw
now that he was fully dressed and armed
with a belt of many dangling instruments.

At this time Elza had been in the City of
Tce for a considerable period. Irksome, wor-
ried days of semi-imprisonment; and through
them, Tarrano’s attitude toward her was un-
changed. She saw little of him; he seemed
very busy, though to what end, and what his
activities, she could not learn.

Within the palace, half as guard, half as
maid-servant, Tara was generally Elza’s
only companion. And then, one evening
when Tara’s smouldering jealousy broke
forth in Tarrano’s presence and Elza uttered
an involuntary cry of fear, Tara was sum-
marily removed.

[Flza was left practically alone; until at
length came this night when invading the
privacy of her sleeping room, Tarrano awak-
ened her. He sat now upon the edge of her
couch.
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“I have a confession to make to you, Lady
Elza.” He smiled slightly. *“As you know,
there is no one else in our habitable Universe
to whom I would speak thus {rankly.”

“I am honored, Tarrano. DBut lere, at
this hour of sleep—”

He waved away the words. “I have asked
your pardon for that. My confession—as
once before, Lady Elza, I come to you most
humbly, confessing that my affairs are not
going as I would like. You do not know,
of course, that Mars—"

“] know nothing,” she interrupted. “You
have kept me from the News-mirrors, if in-
deed there are any here—"

“Mars revolted against me,” he went on
imperturbably. “The Little People are again
in control. Tools! They do not realize,
those Governors of Mars, that their public
ultimately will demand this Ewerlasting Life
of mine—the Brende secret—"

She frowned. “No one knows better than
vou, Tarrano, that my father’s secret does
lot bestow immortality. To cure discase, in
a measure—"

He checked her; his smile was ironical.
“You and [ know that, Lady Elza. We know
that on this plane we would not want ever-
lasting life if we could have it.- But the
public does not know that—Let us not dis-
cuss it. I was telling you—confessing to you
—1I have lost Mars. Temporarily, of course.
Meanwhile, I have been preparing to invade
the Earth.,” His gesture was expansive. “I
lave been planning, from here in the Cold
Country, to send armies to your Earth.”

He paused an instant. “I think now I
shall wait until the next opposition—we are
far irom Earth now, but all in good time
we shall be closer . .. Strange 1s it not,
that I should like to tell you my plans?”

She did not answer; she watched his smile
fading into a look of grimness. “In the
Great City, here on Venus, they are getting
ready to attack me. Did you know that?”

“No,” slie said.

“You supposed they were? Your brother,
“and that Jac Hallen?”
lAYeS‘,’

“And you hoped they were, of course?”

“Yes,” she repeated.

He frowned. *You are disconcertingly
frank, Lady Elza. Well, let me tell you this
—it would come to nothing. The Rhaals
are with them—all the resources of the Cen-
tral States are to be thrown against me. Yet
it will come to nothing.”

Her leart leaped. Tarrano was making
lis last stand. Beyond the logical sense of
his words, slie could see it in his eyes. He
knew he was making his last stand. He
knew too that she was now aware of it; and
that behind the confidence of his words—that
was the confession he was making.

Tarrano’s last stand! There seemed to
her then something illogically pathetic in it
all.  This man of genius—so short a time
ago all but the Emperor of three worlds.
And now, with them slipping from his grasp,
reduced to this last stronghold in the bleak
fastnesses of the Cold Country, awaiting the
inevitable attack upon him.  Something
pathetic . . . .

“I'm sorry, Tarrano.”

As though mirrored from her own expres-
sion, a wistful look had come to him. Her
words drove it away.

“Sorry? There is nothing to be sorry
about. Their attack will come to nothing
.. .yvet—" He stopped short, and then as
though deciding to say what he had begun,
e added :

“Yet, Lady Elza, I am no fool to discard
possibilities. I may be defeated.” He laugh-
ed harshly. “To what depths has Tarrano
fallen that he can voice such a passibility!”

He leaned toward her and into his tone
came a greater earnestness than she ever
heard in it before.

“Lady Elza, if they should be successful,
they would not capture me—for I would die
fighting. Ycu understand that, don’t you?”

She met his eyes; the gleam in them held
her. Forgetiul of herself, she had allowed
the fur to drop from her: she sat bolt up-
right, the dim red light tinting the scarf that
lay like gossamer around her white should-
ers. His hand came out and touched her
arm, slipped up to her shoulder and rested
there, but she did not feel it.
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“I will die fighting,” he repeated. “You
understand that?”
“Yes,” she breathed.

“And you would be sorry?”

“Oh—?
“Would you?”
“Yes, I—"

He did not relax, His eyes burned her:
but deep in them she saw that quality of
wistiulness, of pleading.

“You, my Elza, they would rescue—un-
less I killed you.”

She did not move, but within her was a
shudder.

“You know I would kill you, my Elza,
rather than give you up?”

“Yes,” she murmured.

“I—wonder. Sometimes I think I would.”
Suddenly he cast aside all restraint. “Oh,
my Elza—that we should have to plan such
things as these! You, sitting there—you are
so beautiful! Your eyes—limpid pools with
terror lurking in them when I would have
them misty with love! My Elza—"

The woman in her responded.
of color flooded her throat and face.
she drew away from him.

“My Elza! Can you not tell me that even
in defeat I may be victorious? It is you
more than all else that I desire.”

Without warning his arms were around
her, holding her fiercely to him, his face
close to hers.

“Elza! With you, defeat would be vic-
tory. And with you—now—if you would
but say the word—together we will surmount
every obstacle.—"

He was kissing her, bending back her head,
and his grip upon her shoulder was bruising
the Aesh. No longer Tarrano, Conqueror of
the Universe, just Tarrano the man. Terror
surged within Elza.

“Tarrano!”

“Elza dear—my Elza—"

“Tarrano!” She fought with him. “Tar-
rang, do you dare—I tell you—"

The frightened pleading of a woman at
bay. And then abruptly he cast her off. His
laugh was grim,

“What a fool I am! Tarrano the weak-
ling!” He leaped from the couch and began

(Continued on page 170)

A wave
But

Like a tiny volcano, at their feet, lava from it was flowing

down,

A little stream of melted rock, viscous, bubbling a

trifle; red at the edges, white within, and with wisps of smok=

curling up from it.
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The X-ray Eye

WEIGHT

An interesting
stunt performed
with the aid of
three wooden
blocks numbered
as shown is here
illustrated. Cne
of the blocks is
put into the box
and the perform-
er without open-
ing the box tells
t he number of
the block.

N performing this stunt the magician

passes an empty box and cover and three
wooden slabs for examination. During his
absence from the room, one of the spectators
places one of the slabs into the box, and the
other two are secreted in his pocket. The
wizard enters and demonstrates that his
X-ray eve can “see through the cover of the
box,” by correctly calling the number of the
slab contained in the receptacle. The secret
lies in the fact that the blocks are weighted
as indicated by 4he dotted lines. The string
which is used to tic the cover in place really
acts as a pivot, and by holding the box be-
tween the fingers at the knot, it tips cor-
rectly indicating the slab which it contains.

It will be noted that the weighted blocks
of wood can only he put in the box with the
tops facing one end. In this way it is im-
possible to fool the performer inasmuch as
the box will be heavier at the top for block
No. 1 regardless of whether or not it is
placed upside down,

&ty ’
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SPRING

SHARP
NEEDLE
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EFFECTS of an unusual nature are scarce in conjuring, but the readers
will agree that this one is an item of unusual interest.

rubber balloons is offered for inspection and one is selected which is blown
up to its fullest extent, and the air valve is tied. The balloon is then rested
on a nickel stand. .A borrowed watch is aprarently smashed and its demol-
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Card Mind Reading
Extraordinary

HE most unusual and extraordinary

method of apparent mind reading is de-
scribed. A young lady psychic is introduced
when she comes forth in a costume of ori-
ental splendor. She sits herself upon a
chair in the middle of the platform facing
the audience. The magician walks down
amongst the audience, exhibits a package of
cards and has them freely shuffled. On re-
turning to the stage, he blindiolds the lady,
and then stepping considerably toward the
rear, she reads the exact order of the cards.
This effect is accomplished by substituting the
shuffled deck for a prearranged deck under
cover of the blindfolding operation. The
lady has memorized the prearranged order
of cards.

The diagram above shows the position of the
prearranged deck and the position assumed by
the magician in performing this trick.

4

A tray of toy
pedestal.

T h e illustration
here shows posi-
tion of the magi-
cian and his as-
sistant and. also
the location chos-
en by his invise
ible assistant be-
hind a gauze
screen for pro-
ducing an inter=
esting, yet simple
effect in mind §

reading.

GAUZE FRONT | Y

SCREEN — | <
LS. l ~ N
sTRiNG A ,

THE simplest and yet one of the most
mystifying methods of producing a mind
reading act has been originated by the writer,
and i1s herewith offered for publication for
the first time. A blindfolded mind reader
seated upon a stage calls totals aloud of
a series of numbers on the blackboard in hack
of her. She also describes objects picked
by the magician in his journey through the
audience. The secret lies in the ‘fact that
an assistant behind a gauze screen manipu-
lates a string attached to her ankle and codes
the message to her. Field glasses are used
for auditorium observation. If the unseen
assistant is located in back of a screen with
no light behind him, his position will not be
observed by the audience, yet he himself can
look out from in back of the screen without
very much difficulty.

A series of coded messages should be ar-
ranged, so that it will not be necessary to jerk
ten times upon the string for the number
10. A short sharp jerk could indicate the
figure 5.

ished pieces placed into a magician’s pistol, and fired at the balloon. The

balloon bursts and the watch is found hanging from a thin wire on the

The secret lies in substituting a duplicate watch for the borrowed

watch, smashing the duplicate and fastening the borrowed watch to a spring.
A sharp needlepoint pierces the balloon breaking it.
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Awards In $5,000.00 Matchcraft Contest

Grant’s Tomb Wins First Prize—$100.00.

FOR several months Andrew Tevington of New York City worked
upon a model of Grant’s Tomb which he was building for the

matchcraft contest in SCIENCE & INVENTION Magazine, Of
course Mr, Tevington did not work upon the model constantly, but
assembled the 19,800 matches required in this construction during his
spare time. Spare time to him meant when he was not busy driving
his taxi-cab. In other words he was making hay while the sun shone,
and the hay in this particular instance is a neat check to the value of
$100.00, which the judges awarded this construction.

Grant’s Tomb il-
lustrated in the
photo on the left is
also shown from its
under side in the
photo at the right.
An idea of the
amount of work
necessary in build-
ing this structure,
is apparent from
this latter photo-
graph.
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WATCH FOR PRIZES IN JULY ISSUE

OR the present year, SCIENCE AND of the model itself. The best models submit-
INVENTION. mag.azme.wﬂl award a to- ted each month will be awarded the prizes
tal of $5,000 in prizes, in a new contest. scheduled herewith.
You are asked to make models, fashioning the
same entirely from safety matches. Please ob-

serve the following simple rules:
(1) Models submitted must contain at least i
90 per cent. safety matches in their construc- 16 Monthly Prlzes
tion. q q
(2) Models made of toothpicks, paper First Pnze_ --$100.00
matches, or non-safety matches, are not elig- Second Prize ... 75.00
ible in this contest. Third Prize . ... 50.00
(3) Models can not be built around boxes q
or other supporting articles. Walls, roofs, Fpurth l?rxze 35.00
etc., must all be seli-supporting and made of Fifth Prize .. ... 25.00
ma(*;)hez-n Houid adhesi . e shel Sixth Prize . . 20.00
iquid adhesives, such as glue, shel- ]
lac, cements, etc., are permissih]c. ngenth Pflze 15.00
Water Glass makes a good glue and may be Elghth Prize ... 12.50
used to coat the mwodel giving it a glasslike 9th to 16th Prizes of $10.00
appearance. each . $80.00
(5(; Models may be painted, gilded or sil- | 777 e )
vered.

(6) Models may be of any size.
(7) In order to win a prize, it is necessary «8) All models submitted to SCIENCE
(hat either models be submitted, or, if this is AND INVENTION Magazine will be prompt-
not practical, owing to their size, a 5"x7” pho- 1y returned to the builder, who will prepay all

tograph of the model may be sent in lieu charges.

be expressed or mailed.
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$5.000.00 Prize “Matchcraft” Contest
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(9) Where SCIENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways.

(10) This is a monthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. This contest for the month of June
will close July 1, 1926, and prize winning
anpouncements will be made in the September,
1936, issue. The July issue will contain April
prize winning entries.

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

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

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

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

This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926,
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HE photograph at the left shows the external appearance of this

model which is two feet high. The entire structure is self-supporting,
the columns being built of a double layer of matches, Le Pages’ glue
being used to hold the matches together.
The information about the structure was obtained from sketches made
by Mr. Tevington on some of his many trips along Riverside Drive.
Note in the photograph -above the great amount of work required in
building the structural foundation of the tomb, and note with what care
the matches were laid in place to form the various floors.
figures on either side of the tablet were whittled out of a block of
matches. The dome of the structure is made of the heads of matches,
the rest of the match body being used to strengthen the foundation and
for building the support for the dome.

The replica is quite accurate.

The two

rAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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R E M E M B E R This is a monthly contest offering sixteen prizes every
= month. Don’t hesitate, send in your model now!
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o Mohrs $ 5,000.00 Matchcraft

The construction was built by an
Allegany, N. Y. youth eighteen
years of age. The framework took

the greatest amount of time,

The seaplane shown
here wins the second
prize—3$75.00.

The photo below

shows the under side

of matchcraft steam
engine model.

Second Prize—$75.00. The sccond priz: was

awarded to Howard M. Strobel, of Allegany,

N. Y., who built a model of an Albatros

seaplane, as indicated in the photo above.

This seaplane measures three and a half . e

feet across the upper wing from tip to tip.

There are four motors made of matches con-

nected with four propellers. The internal

structure of this seaplane presents a mass

of cross braces and structural work seldomly

seen in matchcraft articles. The wings them-

selves are hollow, the elevating rudders and |
tail move on match hinges.

Top View—Right piston up.
Square center opening houses
valves,

Third Prize—3$50.00. One of the
prettiest examples in matchcraft
engineering is illustrated in photo
3 above. The model of the steam
engine, twin cylinder marine type,
was made by Mr. Charles Peebles,
of Yonkers, N. Y. This won first
prize in “The Evening World’’ con-
test. It actually works.

Ninth Prize—$10.00. Mr.
Warren 1. Waverly, of
New York City, was
awarded the ninth prize
for the construction of a
model house illustrated in
photo 5, and also immedi~
ately above, which view
shows the rafter construc-
tion for the roof of the
house. The roof is made
of shingles which shingles
are made of matches.

= o s e S e =

Fourth Prize—$35.00. A very unusual piece of work
is that built by Mr. and Mrs. J. C. Kohler of Los
Gatos, Calif., shown in photograph No. 4 above. This
is a replica of a Roman war galleon, in which the
construction is entirely of safety matches with the ex-
ception of the flags and ropes. Even the sails of this
excellent vessel are mzde of matches, and they are
curved while they are being built up. The entire model was cere-
fully painted and serves as an ornarnent for a bookcase or for the den.
There are ten sets of oars on this galleon also made of matches, glned

together, shaped and ther painted.

Fifth Prize—$25.00, was won
by Oscar Solow, also of New
York City. Mr. Solow is a
high  school student and
when not studying he built
the bicycle. The frame is of
matches in the form of a
tube. The spokes are split
matches, tire, chain and
sprocket wheel being made of
the same material. Thehandle-
bars were built up of matches
and then cut to the shape
shown, and the seat is also
composed of the same mate-
rial. Both the front and rear
wheels turn. In order to make

R i 4
Sixth Prize—$20.00. The model of the roll top desk illustrated
in photo 6 contains 11,280 matches. This model is only eight and
a half inches long, almost six inches high and five inches deep. It
is absolutely complete in every detail, with the exception of a
binding strip around the edge which was purposely omitted in
order to show the three ply construction of the desk top. All of
the drawers work and the top rolls down simulating the large piece
of furniture which it resembles, The small insert at the right

shows the top in a half rolled down position and the drawers of Eighth Prize—$12.50. The Japanese war junk illus- the holes in the match blocks
the desk closed. Besides glue, ninety-six bank pins also entered trated above was made by Mrs, J. E. McGovern of for the axles, wires of different
the construction of this desk. This won one of the prizes in “The Brooklyn, N. Y. Even the sails of this construction are sizes were heated to redness
Evening World” contest. The winner is Mr. George DeGall, made of matches glued end to end and wired together to and the holes were burned

Highbridge, N. Y. resemble the bamboo sails on these vessels. through.
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Contest $5,000.00 e Contest. Now!

Twelfth Prize—$10.00, was won by Mr. Harry Erno of Ogdens-
burg, N. Y., for his model of an electric locomotive illustrated
in the photograph above. Seventh Prize—$15.00 was won by
Mr. Walter T. Plunkett, of New York City, for a smoking
stand made entirely of matches. This stand is more than
two feet high, and is built entirely of matches. The top con-
tains a removable five grooved receptacle for cigars, cigarettes

and ashes made of brass. oy
< Thirteenth Prize—$10.00, was won

by Mr. Thomas Gervasio of Newark,
N. J., for his model of a captive air-

Associating A four and half foot model of Al

matches a suspension bridge is il- A X 8

with a lustrated in photo 12 below. plane amusement device. A small
smoking stand X 4 watch motor rotates the airplanes at
is unique, a fair speed.

Tleventh Prize—$10.00, was won by Mr. Peter Schano of Unlon
City, N. J., who entered a four and a half foot'model of a sus-
pension bridge equipped with walks, tracks and signals. The sus-
pension cables are also of matches, nothing =lse but glue enter-
ing the construction, The model stands two feet high,

AR
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All of the trees and grass above are con-
structed of matches, sawdust being sprink-

led on wet glue to form the tres leaves. Sixteenth Prize — $10.00. The

Fifteenth Prize—$10.00 was awarded to Mr. Leon E. last of the group of prizes for this
Gnodwin, of Portsmouth, N. H., for this very beautiful month was won by Mr. William
landscape. The judges decided that such a construction Ryan, of New York City for the
was more trickery than matchcraft. lighthouse,  illustrated  above.

|| ==
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Fourteenth Prize—$10.00, won by

Mrs. E. V. DeSchepper of Astoria, g
1. 1., who constructed the replica of Belgian town hall shown in photo- J Tenth Prize—$10.00, was won by Mr. W. T. Nacht-

L I,
wey, of Iron Mountain, Michigan, for his mode!
t of automobile truck here shown.
entered in the SCIENCE AND INVENTION Magazine contest. —

graph 13 above. Although this construction was originally entered in
“The Evening World” contest, where it won a prize, it was subsequently

| Funsomnsos
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Model
Engineering
Unique

N this page are found two very

unique models. Neither of these
models were awarded the cup from the
ScieNce AND INVENTION Magazine con-
test, but they are certainly worthy of
more than passing interest. Both models
represent some excellent examples of
watchmaker’s art and skill. The model
in the two upper photographs on this page
contains jeweled bearings throughout,
whereas that on the lower three photo- ] )
graphs is a little more rugged. They are [ " 1y ) :
both working models, but were ruled out . oL, I B
of the contest because they did not meet
the conditions. The builders are however
being paid for this article.

'I‘ HE photo here illustrates a com-
plete power plant easily held in
the hands. All of the meters register
accurately. When the motor turns
over at a speed of 5,000 revolutions
per minute, you cannot hear it, and so
true does it run that it is impossibls
to see it moving. The model was
built by Mr. Frank Maca, of Ridge-
wood, N. J., and it took him five
years to complete it, working on
spare time.

THE photograph at the left shows

another view of the electric power
plant. The two clutches in the fore-
ground throw in the revolution coun-
ter or the generator. The binding
posts on the left mounted upon the
base may bz connected to a battery
and the generator can be caused to
run as a motor. The commutator
and brushes of the motor are of gold.
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THE mechanism above is provided with a meter to register the
temperature of the flame of the ether burner. The next meter to

the right is a revolution counter. To the right of this a meter

mounted on top of the governor registers revolutions per minute of

the steam ecngine, and still further to the right we have a milli-

voltmeter to indicate whether the generator is actually developing
current. In front of this a meter registers the cylinder pressure,

TWO views of the aircraft engine are indicated in the photos
abowe. The models have both been worked out in great
detail. Every bit of the engine is hand-made. There was
no machine work on it at all. The entire construction con-
sists of copper, brass and steel, which is formed and shaped
by hand. There is an oil pump in the crank case which
pumps oil to the working parts, lubricating them constantly.
It took approximately 800 hours to build this model. The
thirty pounds steam pressure per square engine was built by Mr. Dominic Sala of New York City,
inch, the engine—turns the propeller over who is a watch-maker by trade., and this work of course is
2,500 R.P.M. monumental in comparison with his regular profession.

OW the eight-cylinder poppet valvel
steam engine made in imitation of a
regulation type of aircraft engine, compares
in size with a man's hand. The pencil is
pointing to an imitation generator. At
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ND now folks let us introduce yvau to
the prize winner for the June
SCIENCE AND INVENTION Magazine
Trophy Contest. He is Mr. George

Bridge of Plainfield, N. J., who won the
cup awarded in this issue for the model of a
twin cylinder steam engine. In this particu-
lar model the cylinders of the engine oscil-
late back and forth, and both strokes on each
cylinder are power strokes. Although in the
photograph two pipes are seen projecting
from the edge of the baseboard, in the actual
model, the drawings of which may be found

The photo-
graphs at
the right
show two
views of
the model
steam en-
gine which
won the
cup for
the June
igsue of
SCIENCE
AND IN-
VEN-
TION
Magazine.
The boiler
is riveted.
Notice the
peculiar
construc-
tion of the d
safety
valves.
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Blueprints

on the accompanying page, only one pipe
need be employed. These pipes are for an
exiernal supply of steam, in event that the
boiler is not to be used. The blueprints,
however, make no provision for this ex-
ternal source oI steam pressure, inasmuch as
most builders will want to fire the boiler
disectly. On the following two pages, all

the details for the construction of such a
steam engine are given, and the amateur
will find them exceedingly clear.

The silver cup and its accompanying certificate,
which was awarded to George Bridge for his model
of the steam engine.
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Rules for Model Contest :

1. A handsome trophy cup engraved
with your name, will be awarded as the
prize for the best model submitted during
the month. The decision of the judges will
be final and will be based upon, A—novelty
of corfstruction; B—workmanship; C—oper-
ating efficiency of the model as related to the
efficiency of the device which the model sim-
ulates, and D—the care exercised in design
and in. submitting to us sketches and other
details covering the model.

b 2. Models of all kinds may be entered.
, They may be working models or not, ac-

vV vV

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

4. Models must be submitted in all cases.

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

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

6. Models for entry in any particular con-
test must reach this office ‘on or before the
25th of the third month preceding date of
publication.

For instance, models for the

July contest must reach us on or before the
25th of April

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

of this model may be secured from Model Deportment at $1.0D for the complete set.
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Drawings of this month’s
Cup Winner
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Twin Cylinder
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