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ONLY ONE DIAL TO TUNE

Wonderful offer direct from the factory! The world’s greatest radio.
A.pqrfect working, single dial control, 7 tube receiver. And just to prove our claims, we will
ship it to your home_ for 30 days® free trial. Test it under all conditions. Test it for distance, vol-
ume and tonal quality — and if you are not convinced that it is the best single dial set you ever

heard, return it to the factory. We don’t want your money unless you are completely satisfied.

L
N BIG PROFITS =
TO AGENTS AND DEALERS =

Tube Set

inole Dial Radio

Retail Price

>75

Completely Assembled

Big Discounts
to Agents and l)ealemslJ J

Metrodyne Super-Seven Radio

Our Agents and Dealers make big money
selling Metrodyne Sets. You can work all
or part time. Demonstrate the- superiority
of Metrodynes right in your home. Metro-
dyne Radios have no competition. Lowest
wholesale prices. Demonstrating set on 30
days’ free trial. Greatest money-making
opportunity. Send coupon below—or a let-
ter— for our agent’s proposition.

1

i

A single dial control, 7 tube, tuned
radio frequency set. Approved by
America’s leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed mietal
parts are beautifully finished in 24-k gold.

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log stations in.the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speake:! The Met-
rodyne Super-Seven is a beautiful and efficient
recejver, and we are so sure that you will be
delighted with it, that we make this liberal
30 days’ free trial offer. You to be the judge.
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30
Days®' FREE Trial

Metrodyne Super-Six

Another triumph in radio. Here’s the new 1927 model Metro-
dyne 6 tube IOqg distance tuned radio frequency receiving set. Ap-
proved by leading radio enginecrs of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Easy to operate. Dials easily logged. Tune in vour favorite station
instantly on same dial readings every time. No guessing.

Mr. Howard, of Chicago, said: ‘“While five Chicago broadeasting stations
were on the air I tuned in seventeen ont-of-town stations, including New
York and San Francisco, on my loud speaker horn, very loud and clear, as
though they were all in Chicago.””

We are one of the pioneers of radin. The success of Metro-
dyne sets is due to our liberal 30 days® free trial offer,

which gives you the opportunity of trying before buying.

METRO ELECTRIC COMPANY

2161-71 N. California Ave. - Dept. 1638 <+ Chicago, Illinois

MAIL THIS
COUPON M

or send a postal or letter.Get our

proposition before buying a radio.

Deal direct with manufacturer —
Save Money.

WAL amekicantadiehistornv.com

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

F. L. Warnock, Greentown, Ind., writes: ‘T received the Met-
rodyne in good shape and am more than pleased with it. Got
stations 2,000 miles away.”’

C. J. Walker, Mariposa, Callf., writes: “‘Received my Metro-
dyne Single Dial set 0. K. I believe that these one-dial sets
are going to be excellent sellers. I had no trouble in tuniné
in stations enough to satisfy anyone, so you will please sen
e another set.”

Roy Bloch, San Franclsco, Calif., writes: ““Very often we
travel from New York to the Hawaiian Islands quickly -
from statien to station-—by means of the little tuning-knob
which operates the electrically-lighted dial. The Metrodyne
Single Dial Set is much easier to operate than any radio set
{’ve ever scen.”

We will send you hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio
set in the world. A postal, letter or the coupon br]ngs
complete information, testimonials, wholesale prices,
and our liberal 30 days"® free trial offer.

METRO ELECTRIC COMPANY
2161-71 N. California Ave., Dept. 168
Chicago, Illinois

Gentlemen:
Send me full particulars about Metrodyne 6 tube
and 7 tube sets and your 3o days’ free trial offer

Name. . S—

Address

If you are intervested in AGENT’S prop-D
osition, place an “X” in the square w9
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Started Ed Lehmann and Chariley Finch
- on the Road to Big Pay

Down on their luck—=sick and
of grubbing along at $3.00 or $4

day—Ed Lehmann of Oakland, Calif., it on its way with a red

tired  They grabbed a pencil, Y&l ktn_ovyt of t{lﬁf opfpor,tunti_ties

3 n ectricity—the Iascina 101:1,
.00 a filled in a coupon and sent the appeal, the. big. money. it
offers. But what you may not

and Charley Finch of Middletown, stamp. know is, how easy it is to get into

N. Y., both did the same thing.
F - = =

Electricity and toclimb to the top,

e~ AR
e S
. : =

That was the turning with the right kind of training.

point in their lives! For . )
Chief Engineer Cooke, who
S e later both were trained Ed Lehmann and Charley
out of the l_ow-pay rut for g inch,and has fitted thousands of
good, making big money other men for big pay electrical
as tratned electrical experts. jobs, has written a wonderful
) book called “The Vital Facts
And now, the same kind of about Electricity.” It explains
coupon that opened the way to everything you want to know
success for Ed and Charley, about this, the world’s fastest
and thousands more just like growing profession. It’s crowded
them, is before you—right on with pictures of Electricity at
this page—waiting for you. work—describes over thirty dif-
ferent fiabds of electrical activity

L = = RN S—
From $3 a Day Farm Hand
to Big Pay Electrical Expert

i
i
**Mr. Cooke, I didn’t know a thing
about Electricity when I sent the
coupon for your free book. I was get-
ting $3.00 a day as a farm hand. Now 0
I make over $20.00 a day—some days p
much more than that—in auto elec- ﬂ
f ]
.

trical work. I have only you to thank

for my success.”

Edward Lehmann 1521 Market St.,
Qakland, Calif,

Triples Pay Before
Finishing Course

—tells how men just like your-
self have won success.

Thisbook is FREE, free for the asking.
Simply fill in and mail the coupon below
and learn how easily and quickly Chief
Engineer Cooke trains men to be big-pay
electrical experts. No matter what has
been your experience-or education—no
matter what you may have heard about
other methods of training —get “The
Vital Facts” before you decide. It places
vou under no obligation and no ‘agent
will call. Send the coupon today to

L. L. Cooke, Chief Engineer

L. L. Cooke School
of Electricity

Owned and Operated by
Chicago Engineering Works
INCORPORATED
2150 Lawrence Ave. >
CHICAGO P AP

N N ———

Will YOu RishaStamp/ > ',

‘I was promoted {rom helper at $16.50 a week to foreman at $50.00 a week
before finishing your course, Mr. Cooke. Now I
town Electric Co. Last year I made over $4,000.”

== — = tolearn Their Secret of necess;

I Chief Engineer Cooke,

has trained and helpe
of other men into big

in all parts of the world.

am manager of the Middle- y  Chicago Engineering Works, Inc. °
' 2150 Lawrence Ave., Dept. 28 Chicago @
. H 3 ) Show me how you can train me for a big pay eclec- 8
Chas. A. Fmch, Mlddletown’ N. Y. £ trical job like Ed and Charley now hold. Send me your g

p {ree book, “The Vital Facts” about Electricity. This
¢ re_tl]lueslt] does not obligate me in any way, and no agent U

o = will call on me.
Chief Engineer Cooke — The man who | .
d many thousands B OName.... ..ottt i, ¢
pay electrical jobs B P
Address. .. ..o e 8
. S gl ]
s 13 O 99

Mail Coupon for his big free “Book of Facts et State.........ueen - o

—\AAMM=a AR LICanEadiohistanLcom.
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IN THE production of Heavy-
Duty radio “B” batteries
Eveready has established a
new standard of “B” battery
life and economy.

Eveready Heavy-Duty
45-volt “B” Batteries will
outlast any Light-Duty
45-volt “B” two to one
regardless of the number
and kind of tubes used!
Moreover, though lasting
twice as long, they cost
only one-third more!

To cap the climax of “B”
battery economy, in Evercady
Layerbilt No. 486, Eveready
has perfected a Heavy-Duty
“B” battery of unequaled en-
durance and dependability—
positively the greatest “B”

Science and Invention for November, 1920

Here's the most
economical “B” battery ever built

for radio

battery in service and satis-
faction its price can buy.
You can make no mistake
in buying Evercady Layerbilt
No. 486 for any set using nor-
mal voltages (45 to 135 volts).

You will be buying the ut-
most in dependability of “B”

LeFT— Ever-
cady Laver-
bilt No. 486.

RicuHT-NVo.
7111 Ever-
eadv Dry Ccil
Radio "*‘4”’
Battery, 1Y

volts.

T 4
eVEREADY

Radio Batteries

-they last longer

e kicaRadiohistiaps.com
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power — the greatest “B?”
power operating economy—
D. C. (direct current) in its
purest form, which insures
pure tone quality.

With colder evenings at
hand, radio reception is vast-
ly improving. Equip your set
now with Eveready Layerbilt
No. 486, the greatest “B”
battery ever built for radio.

Manufactured and guaranteed by
NATIONAL CARBON CO., Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

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

weAF-New York wer—Buffale WGN~Chicago

WIAR-Providence WCAE—Pittsburgh woc—Larenport

WEEI-Bogton WSAI-Cincinnati Minneapolis

wTAG—Worcester wraM—Clevelund “CCO\ 8t Paui

WFI-Philudelphia wwi—Detroit k8D-Si. Louis
wic—1Washington
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Time and Postage Saver

N every issue of SCIENCE AND INVENTION you
undoubtedly see numerous articles advertised about

which you would like to have further information.
To sit down and write an individual letter to each of these
respective concerns, regarding the article on which you desire
information, would be quite a task.
As a special service to our readers, we will write the letters information on their products.
for you, thus saving your time and money. This service will appear regularly every month on this same

Just write the names of the products about which you want L page in SCIENCE AND INVENTION.

information, and to avoid error the addresses of the man-
ufacturers, on the coupon below and mail it to us.

If the advertiser requires any money or stamps to be sent te
pay the mailing charges on his catalog or descriptive literature,
please be sure to enclose the correct amount with the coupon.
We will transmit to the various advertisers your request for

T « READERS’ SERVICE BUREAU, S&I-1126
¢ EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y.
FRO WRITE YOUR NAME and ADDRESS HERE:
N A M E e e m e e e et e eaen
AD D RE S S e CITY, STATE e
Gentlemen : Please advise the firms listed below that I wou'd like to recieve detailed information on their product as
advertised in the ... issue of SCIENCE AND INVENTION.

If Catalogue

of complete

List here specific article on|line is wanted

check in this
column.

255> This form should not be used for technical questions.

ADDRESS
(Street—City—State)

NAME
which you wish literature.

Check here Your Dealer’s NAme ..ot e
if
13 y(?;l]::e Address ... e B A e e O L S £ oot

WwWwiww-americanradiohistorvy com
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prices and Radio quality. All of

Send for this guide to Radio

our vast resources and radio experience have “#§

been utilized to assemble for you in one gigan-
tic institution, the best and newest things in redio.
The Randolph catalog is indeed the radio market place of
the world — a masterpiece of merchandising that befits our :
house— the largest exclusive radio mail order house in the world.

What Cur Catalog Contains

Over 2,000 items—from the most beautiful, fully equipped console model radio
set, down to the smallest part or tool for the set builcer—Kkits, parts, and supplies of every
conceivable type and style. All beautifully illustrated and interestingly described. And to
give this book added value, we have included radio data that makes it an invaluable text
book for every lover of today’s most fascinating and most wonderful achievement—RADIO.

Wy We Suve You Money

Radio Sets

In this great radio market place you will
find table model sets and console types with
built-in loud speakers; the newest ampliphonic
console sets; new Spanish period consoles; five,
Six, seven, and eight tube sets. with three dial,
two dial, and the newest and most popular sin-
gle simplified control. All sets are assembled in
beautiful, genuine mahogany and walnut cabi-
nets in a choice of latest types and designs.

§ Tube sets as low as $24.90

Latest 1927 Models
All Randolph sets are sold at amazingly low
prices. No matter what kind of set you want—
no matter how little you want to pay—you can
select YOUR SET AT YOUR PRICE from the
Randolph catalog.

Radio Kits

Radio Parts and
Supplies

The Randolph catalog also contains a most
complete line of “B” Battery Eliminators. in-
cludin the famous Raytheon Eliminators; the
latest type of Loud Speakers, Conc Speakers, a
complete line of quality “A” power units —in
fact, you will find listed in this wonder book
every part that goes into the construction of a
radio set, or any accessories you desire, at prices
that mean a substantial saving to you.

Free Radioc Service

Everyone has need for radio service. The
average man has no time to keep up with the
rapid developments of radio. We employ Radio
Engineers who have made radio their life work.
Their expert advice and helpful suggestions

Because we handle radio exclusively
and sell a tremendous volume of
everything in Radio, we can concen-
trate our buying power for the ben-
efit of our customers.

Volume purchases regulate prices.
We command rock bottom prices from
manufacturers, and in many cases we con-
tract for entire factory output of exclu-
sive products. You will benefit by our
great volume of purchases and sales, by
securing anything you may want in radio
at a substantial saving.

This Couponxi Brings
Great RADIO Book

]
Includes the following well known circuits, de-  Solve every radio problem of our customers. 3
gigned and approved by the world’s foremost [} RANDOLPH RADIO CORPORATION
radio engineers: Madison Moore Super; Victor- o“ﬁo cuarantee = 180 N. Union Ave., Dept. 117
een Super; Silver Marshal Six; Sargent’s In- 3 Chicago, Illinois
fradyne;SRemlerhSupel{; thi;tﬂWavcé Klictsd: 9. Ever}y Ia:-t:)cle in our clatalog is based‘zn 1 ’
in-Li uper; New Acme Reflex; Cockaday; careful laboratory analyses and tests. We S — - 3
}{Ileut’::dyne; Browning-Drake; all classes of guarantee to back up every Item Ir our . Send me—free your 84 page, 1927 Radio :
radio frequency, Super Heterodyne and every cataleg with our own as well as manufac- E Book.
other approved popular circuit. tures's assurance of quaiity. 1
YOU MUST HAVE THIS BOCK g Nome
Space limitations here prevent our telling you more about the Randolph Catalog. Simply : Street and No._
fill out and mail the coupon—or you may send a postal or letter—and this truly remarkable Radio 3 '_‘
Look will come to you ABSOLUTELY FREE. MAIL THE COUPON ROW. i : nR.F.D. Box
= [ - - 4 ——
Randoelph Radio Corporation ; . ’
' 8 City_ State..._ ... !
180 North Unicn Avenue -+ Dept. 117 « Chicago, Ill. RO
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MEN! Here's
the dope’youve
been looking for-

How 10 GET INTO THE

RADIO BUSINESS ”
Jes

If yvou’re earning a penny less than $50 a
week, clip coupon now for FRETE BOOK !
New book, profusely illustrated, tells all
about the Radio Profession, thousands of
openings—in work that is almost ro-
mance! YOU can learn quickly and easily
at home, through our tested, improved
methods, to take advantage of thesc great
opportunities! Why go along at $25 or
$35 or $45 a weck, when you can pleas-
antly and in a short time learn to be a Radio J

Expert, capable of holding the big jobs—paying
$50 to $250 a week?

Clip Coupon for Free Book
These Instruments Don’t envy the other fellow who's pulling down the

PN FREE Of Extra Cost big cash. O_ur proven home-study training methods
) - make it possible for you, too, to get ready for a hetter
All instruments shown here and others—SIX Jofh,]_tfo ea{[n iuough‘mon};’y fo you can enjoy all the good things
N CPLTTR_ of life. Most amazing book ever written on Radio tells how—
BIG QL TFITS—sent ‘tO _all our ‘S’tud;‘f”ts free thousands of interesting facts ahout this great field, and how we
of extra cost under short time SI)CCId,I ofter, ) can prepare you, quickly a_nd. msil; in your spare time at home,
Clip coupon now—find out all about this big !9 step into 2 1“1%;‘!'“" Radiogioh, . Hon C(aJ‘iZ’SOT‘IVIhIaSE ihousands of
) . o i s others have done thranoh bur training. 8 "E FREE

unequalled offer while you_still have time (o take advan BOOK. SEND COUTON TODAY.

tage of it. Qur training is intensely practica'—these in.

struments help you learn to do the practical work. Receiv- Y. F. SMITH. President
ing sets, from simplest kind to thousand-mile receiver. NATIONAL RADIO INSTITUTE
Many other big features, WASHINGTON. D.C. A
. .. Dept. 0X-5 Ny 7
£ My Radio Training Is the Famous - v-'\:\\k“ '% /
J. E. SMITH o o -
President “Course that Pays for Itself” & Radio™» 7

Needs 2= 7
Trainedi\? / National
Men $/ Institute,

Spare time earnings are easy in Radio when you know it the way we teach
you. Increase your income aluost from the start of your course through
practical knowledge we give you. We show you how to hold the job, then
our big Frce Employment Department helps you get one. Free Book “Rich

Rewards in Radio” tells how. ~ » -
lioward B. Luce of Fricedens, Pa., made $320 in 7 weeks during his spare ?‘,{f“ ‘\‘,/ \l?vept};. 0X-5,
time. D. H. Suitt of Newport. Ark.. writes. “While taking the course 1 % .‘l‘ll/ 36 lélgmn,
carned in spare time work, approximately $900." Farl Wright of Omaha. Yyyd L

reports making $400 in a short time while taking his course—working at
Radio in his spare time only. Sylvester Senso, 207 Elm Street, Kaukauna.
Wis., made $500. )
And when your training is completed you're ready to step into a real hig
Radio job like C. C. Gielow. Chief Operator of the Great Lakes Radio Tele-
graph Company: E. W, Novy, Chief Operator of Station WRNY; Edward
Stanko. Chief Operator of Station WGR; and hundreds of other N. R. 1. .
Trained men. The National Radio Institute, originators of Radio Ilome-
Study Training, established 1914, today offers you the sume opportunity
these men had, under a bond that guarantees you full satisfaction or money
rcfunded. It's your big chance to get into Radio—mail coupon for FREE
Hook and proof.

/ Dear Mr. Sniith
/ Without obligating me in any
way, send me your FREL BOOK.
“Rich Rewards 'in Radio,” and al
information about your practical
home-study, Radio Course.

WwwWw americanradiohistorv. com
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CAN WE REACH THE END OF KNOWLEDGE?

By HUGO GERNSBACK

N the middle 50's of the last century, an examiner of the Patent

Oflice resigned his position, because it was his' firm belief that
everything worthwhile had been invented, and it was useless to
stay any longer in the Patent Office. ) o

Here we have a man who, although he should by his training
Lave known better, really believed that all worth while things had
been invented, and that the world from that time on would offer
no new surprises in invention. Since that time, the modern Tele-

3 : : -
graph, the Telephone, the PI’honograph, Motion P]CturcsZ X-rays,
Radium, Radio, and thousands of other important inventions have
come along. As a matter of fact, new inventions and new progress
during the past 100 years are probably greater than during any
period in the history of the human race for the past 10,000 ycars.

It is curious to note that the Man in the Street also very often
acts the impression that the practical end of knowledge and scientific
progress has been rcached. ke figures that it is impossible that
much more inventing can be done, or, if there is such inventing,
it is all to be in minor improvements. To his mind, all the recally
big things, as our ancient patent examiner thought, have been in-
vented.

The truth of the matter is that as {ar as general knowledge is
concerned we have not yet scratched the surface. The infinitesimal
progress which we made during the past two centuries is as naught
compared to what the world will sce during the next 10,000 years.
The fact which most people disregard is, that the discovery of any
new principle, of any new fact, of any new theory, perhaps leading
to one invention only at first, immediately mushrooms out into
thousands of others. Every time one invention is made, it brings
hundreds, and sometimes thousands of others in its wake. Every
time we succeed in increasing, if only by 1/1000th of one per cent,
the magnifying power of our microscopes and of our telescopes,
literally millions of new worlds are laid bare on which new knowl-
cdge is gained.  And as yet we have really seen nothing. We are
still groping in the dark, and our minds are still extremely primitive.

When the ant stops in front of a small puddle of water, that, to
his imagination, is, perhaps, a tremendously large ocean which can
never be crossed.  So it is with us in our present knowledge. We
still look at all the really hig things, as a dog might look at a
complicated radio set. The dog can see the set and can hear the
sounds. Ile knows that it is a physical object, but that is about
all.  Our present knowledge is very similar to the dog's knowl-
edge just mentioned, when we look at almost any objeet around us.

You read, for instance, these very lines, and are totally ignorant
of how the knowledge penctrates vour consciousness. The very
liaht reflected from this page into your eyes is a mystery to us.
We know nothing about its inner workings. When vou drop this
magazine on the table, it falls by virtue of what we are pleased to
call “gravity,” but what this force is, how it acts, or how it can
be controlled, we do not know.

There is hardly anything at all throughout the whole realm of
nature that we know much about. We can only see the object, see or
feel the effects of certain manifestations, but how they are produced,
and of what they are constituted, we do

tions, is not an accurate science and involves many educated guesses.

I am not trying to find fault with medicine, but it is simply my
desire to point out how little knowledge we have gained in 10,000
years, and what a tremendous amount of knowledge there is as
yet to be gained. To be sure, we have dissected the human body.
There is hardly a spot throughout the entire cross-section of the hu-
man body that has not been investigated by means of high power
microscopes, but we still have only the vaguest notions as to what
it is all about.

We shall probably never know much at all until we have found
1t possible to malke visible the ultimate subdivisions of matter, which
are now believed to be the Electron and the Proton; and many scien-
tists today believe that we shall never be able to magnify matter to
such an extent that we can sce them. I am not convinced of this
and I do believe that the time will come when it will be possible to
see the revolving electrons, the same as we see the planets and the
stars in the heavens today. It is possible that by that time not only
millions, but literally billions of new facts will have been added to
cur knowledge, and at that time we shall really be able to say that
we are starting from somewhere with a definite goal in view; where-
as today we are still groping in an abyssmal dark and do not know
what it is all about.

And when that time comes, it will then be really possible to
branch out in carnest. Then we shall look upon our present knowl-
cdge as we of today look upon the workings of the mind of a
savage, or the mind of a dog. All of which is a very good thing. If
we of today were, for instance, given atomic power, we should prob-
ably either blow up the earth, or else annihilate each other in the
lust of war and possession. These things will probably be locked
away from us until we have progressed far enough in knowledge,
so that such new powers will be handled by humanity with complete
safety.

If we had atomic power today, we should no more know what to
do with it than would a tribe of savages know how to handle nitro-
glycerine or dynamite. The results, in all likelihood, would he fatal
to the savages, one way or another, because the savages would not
know how to handle the nitro-glycerine for peaceful purposes, and if
they did, the chances are that they would he killed accidentally,

It is the same with us today. Nature, in her wisdom, never malkes
jumps, and progresses normally, gradually, apparently painfully.
Only by Hereulean efforts of labor will humanity arise, slowly to a
higher plane. History shows this conclusively, but even at the
end of a hundred million years, if the human race should persist
that long, will the end of knowledge not be reached. Figurativelv
speaking. the human race will be just as far from the end of knowl-
edge then as we are now.

The next important thing to consider is the capacity of the hu-
man race to absorb knowledge. It is true that we of to-day have
more knowledge than our forebears, who lived 10,000 vears ago. On
the other hand, much knowledge is lost through the ages, because
it can no longer he used to advantage. \What was of tremendous im-
portance to the world of Cacsar is of no use to us today, and con-

sequently it is forgotten. Knowledge is used

not know, and may not know for a hundred 8 o T N BT 5 progressively.
thousand years. We look about the world £ s A schoolboy of today knows infinitel
. B 8 z ] - o y
and try to gain knowledge of many things, ¢ THE Ggé’&%béEAGE o} : more, in a way, than did Archimedes, but,
while the thing closest to us, our own bodies, - ¢ on the other hand, Archimedes had a tre-
1is a matter of th? glreate.st 1lny5tery, We ¢ js symbolized by the golden cover : mendous amount of the knowledge of his
do not understand the simplest processes £ o) :  era.
that take place in our bodies, and although - S i{CIENCE & INVENTION E The human mind 1is, after all, only a
the art of doctoring is probably more than OOK FOR THE GOLD COVER sponge, It can absorb just so much knowl-
10.000 vears old, even todav everv doctor : every month! - edge and no more. After that the excess
will admit that medicine, with few excep- ORI e e sase i leaks out and is forgotten.

Mr. Hugo Gernsback speaks every Monday at 9 P. M

. from Station WRNY on various scientific and radio subjects.
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A Tidal Dam of Ice

HOW ICE DAM WILL RECLAIM VAST TERRITORY—DARING ENGINEERING FEAT

N

N the United States the guestion of utilizing

the latent water power of the ocean tides has

taken great importance. Among the numerous
plans which have been discussed, a German inven-
tion is extremely interesting ind promises much
fcr the future.

The idea represents a kind of freezing process
by which a wall or dam of ice firmly connected to
the bhottom is created in rivers lakes and seas,
which, thanks to the strength of ice, can be used
fer tidal impounding. According to the plans of
the inventor, a new province cal be won on the
German coast line for the Father.and. The process
scrves also for improving the protection given by

g
/ "EXHAUST
PIPE

S

dykes against the flooding of the land, and is a use-
ful adjunct in the building of hydraulic power
plants.

The plans for utilizing the invention in Germany
are already fairly well deta-led. The new process
is to be used in Lake Watten where for centuries
land has been won from the North Sea, by erec-
tion of dykes and dams for the development of

- “polders” as in Holland, whose pressnce gives to

the Schleswig-Holstein coast the characteristic ap-
pearance of a hedged-in landscape. The method
used h.itherto has been very expensive and slow in
execution. It takes several decades hefore a tract

of land of a few hundred meters is won from the

The illustration above shows power plant supplying liquid air to pipe lines
as well as exhaust pipe system, to be used in forming an ice dam.

While

wwWw americanradiohistorvy com

the ice dam is in place, a regular concrete dam is built inside the barrier
so formed, the ice structure being allowed to melt away afterward.
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" AREA TO BE
RECUAIMED = w. -

sea. Constantly the operatives on the dyke
who carry out this recovery of land and
community improvements have a heavy
burden.  In following the new system, the
winning of land will be quicker and easicr,
the years of work for huilding the dykes
and dam, where storm-tides often enough de-
stroy in a few minutes the work of months,
will be done in a few days. The description
of the new system follows:

Only a short while ago an invention was
presented to a small circle of interested peo-
ple. by which it was proposcd within a few
days to construct dams a kilometer long
in the water and at low expensce. The pro-
posal was simply to {recze the water in a
determined direction and of a definite width.
This mass of ice freezes Tast to the bottom,
so that a solid wall of ice is produced. This
is absolutely impermeable. To carry out this
process, liquid air is fed into the water,
partly through a system of pipes and in part
is sprayed into the water from boats. Ac-
cording to the proposal of the inventor for
carrving out the invention, such a system
of pipes will he set up in a German inland
lake. The pipes in part are laid upon the
bottom of the sea: in part they are to rise
to a proper height through the water, and
in this way form a conncction hetween two
points of land three hundred meters apart.
Within three hours after work begins on the
production of liquid air, a wall of ice two to
four meters high was produced that had
a thickness on the bottom of two meters
(over six feet) and which reaches from ten
to fifteen centimeters (four to six inches)
above the surface of the water. The com-
mission was convinced that every claim in-
dicated by the experiment was carried out
and determined to organize a company to
develop the invention. As a first practical
attempt in the next few months a bay on

_oUb COASTY; »
e

Here we see the newly recovered land with
back the sea.

A s

The houses on the bluff in the f{oreground represent the

Science and Invention for November, 1920

-,

The picturz above shows
sea-covered land area b:-
ing reclaimed, huge floating
centrifugal pumps  with-
drawing the water 1im-
pounded behind the ice
dam. The ice is formed by |
pumping liquid air from
the power station on shore
through the long semi-
circular pipe line shown
above,

Picture at right shows semi- |
sectional view of the new
land reclamation scheme
proposed by a German engi-
neer., and which has actual-
ly been [tried out. The
concrete dam is seen in-
side the area walled off by
the temporary ice dam and
fertile silt is being pumped
into the reclaimed basin. s e o
PPp—>

the coast of the North Seu, in the vicinity
of the city of Husum, is to be closed by a
dam of twelve hundred meters (about 4,000
feet) long, and is then to be pumped out.
Next the ice dam is to be replaced by a lonyg
wall of concrete where the attemipt is to be
made to avoid the expense of the elaborate
false work and sheet piling of the area.
Technicians believe that before the melting
of the wall of ice, the ocean will carry so
much sediment to the place, that in the local-
ity of the mass of ice, beiore its melting, the
ocean bed will rise steeply to the summit of
the concrete wall, so that onlv a slight rein-
forcement by buttresses will be required. It
is hoped that this dam can be made within
{fourteen days and only cost a third of the
probable cost of the ordinary construction.

If the first practical application of this
project 1s successful, many North Sea com-

CARRY FERZILE o
SILT INTO RECEA® |

munities will he interested in putting Halli-
gen into connection with the mainkind. To
carry out this work in small divisions ahout
four years will be required. The territory
reclaimed would about equal in size the
lost provinces of Alsace and Lorraine, which
would return the invested capital within a
few vears. All those who live near the
locality where the first trials were made,
have no doubts as to the carrying out of the
plan. A few hours after the first experi-
ment, the means for carrving out the first
practical trial on the Baltic Sea were in
hand, an indication of great progress in
German finances.  Naturally various tech-
nical and learned objections to the inven-
tion have been made public. Doubt for in-
stance has been cxpressed if it would ever
be possible to secure the wall of ice suffi-

(Continued on page 665)

e — S—

the concrete dam holding

o wanan aaricanradighistans.cem

only buildings that previcusly existed on dry land.
claimed area now under cultivation and also the old coastline at the left

Note the huge re-
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OR a number of years one of the

greatest railroad devclopments in the

western United States has been the

famous Moffat Tunnel project in
the state of Colorado, the east portal of
which is located approximately 50 miles
west of the city of Denver. By looking at
the accompanying map, those who are not
familiar with the western railroad routes,
will sce that the optional routes heretofore
have been to go either north to Cheyenne
or clse southward to Pucblo on the way to
Salt Lake City, or from that city eastward
to Denver. When the Moffat Tunnel is put
into operation and trains operated over the
41 mile Dotsero cut-off, or else over the
proposed extension of the Denver and Salt
Lake Railroad, indicated by dotted lines
on the map, the distance bhetween Denver
and Salt"Lake City will be shortened by 173
miles of travel, equivalent to one-quarter
day of traveling time. Not only this, but
the terrific climb over the Corona Divide,
comprising 30 miles of four per cent grade,
will be eliminated.

Science and Invention for November, 1926

Our Longest Railroad Tunnel

The Longest Railroad Tunnel in America Will Be 6.1 Miles Long and Will Shorten Distance Between Denver

and Salt Lake City 173 Miles.
By H. WINFIELD SECOR

The accompanying view at
the left shows the kind of
mountains through which
the famous Moffatt Tun-
nel is being driven. At the
center of the tunnel there
is about one-half mile of
rock above the bore.

When completed the
Moffatt Tunnel will
be the longest railroad
tunnel on the Amer-
ican continent, being
6.1 miles long; the
main bore will be for
single track railroad,
and is 16 feet wide by
24 feet high, as one
of the accompanying
sectional views shows.
A so-called pioneer
bore, which will event-
ually be used for a
water tunnel to help
supply the city of
Denver with water,
lies 75 feet south of
the main railroad bore

remove water and in the building of the
railroad tunnel. By the time the tunnels are
finished, nine million feet of timbering will
have been used. World's records in tunnel
building are repcatedly being made on the
Moffat Tunnel, so the engineers report, the
best records so far having been 1583 feet
of headings in thirty days. The average ad-
vance of the two tunnels per day has been
24 feet, as one of the accompanying illus-
trations shows.

A recent visitor to the Moffat Tunnel, in
describing his visit into the tunnel said:

“You have now stepped over into the
water tunnel. It may be well to explain that
the other name for the water tunnel is the
service tunnel. While the water is carried -
through this tunnel, this is also where the
present transportation of men and tools and
all the service work connected with build-
ing the tunnel takes place. so that in the reg-
ular tunnel there is nothing going on save
the actual work of construction.

“Following along in the service tunnel,
you are stepping off the track continually to
let the trains go by ; and, as they come along,
vou get the various orders shouted from
man to man as they carry on the operating
details of the work—you get the spirit and

The picture above is an actual
photograph taken inside the Moffatt
Tunnel and shows how the blasted
rock is carried out on cars running
along tracks to the entrance.

R e A i e e

The photo reproduced at left shows
appearance of one of the portals of
the Moffatt Tunnel in wintertime.
The workers live in two towns
<~ situated at ecither portal,

and it measures 8 hy 9 feet. It runs parallel
to the main bore and at regular intervals
there are cross-cuts between the two tunnels,
the pioneer ar water tunnel being used to help

the rush of building this great tunnel.
“As you step back from the service tun-

nel through the next crosscut, you are at-

tracted by the switch-box in the crosscut,

‘\’

EAST PORTAL

Y < :
\\_--,_‘,T/_',,.r""( /

L I

1 L () ! | 5 L ) 1

[

RaiLroaop TUNNEL
'] s " o, 1

WEST PORTAL

5,000

10,600

Combination sectional and plan view of Moffatt Tunnel above shows prog-
1926, The tunnel will be completed by January, 1927, it

ress up to July,

www-americanradiohistorvy-com

is said. The black portion of the water and track tunnels is the part still
to be removed. This tunnel is 6.1 miles long.
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The sectional view above shows the outstanding features of the Moffatt is 2758 feet above the track bore. The train is shown out ot propo:stion
Tunnel which pierces the famcus Continental Divide, the crest of which of course, as also is the height of the tunnel.

! mounting  four drills, with a manifold,
which feeds air, oil and water to all four
machines with but one connection to the
supply lines, cuts the set up time from forty
down to fifteen minutes and enables the
drill crew to move their drifters from
heading to heading through' the nearest
crosscut.  An  electric mucking machine,
with belt conveyor, loads two cubic-yard

M

T T Ry T Y
~ MOFFAT TUNNEL

- L e S
AN PROPOSED. "ouf\ é”‘ OVEMENT DISTRICT £ @’/ff’;;%j% cars in two minutes each, saving both time

3L LAKETFO 0557"6 £ : 4G, ERIN 1 and cost over hand-mucking. An air-hoist

DOTSERD CUT- orr\ %}%_}’ ) .. < car-switcher facilitates the moving of empty

U ‘\ A “®2 DENVER cars to the mucker. Above all, however, the
DOTSE“O' - alternating svstem has heen pcrfectcd under

the stimulus of a bonus to a point that has
never before been reached.
THE WATER TUNNEL
The water tunnel carries the 8-inch com-
pressed air feeder pipes for the drills, sump
pumps and air shovel, the 2,300 volt power
line to the motor-generator sets near the

0

.
e

PUEBLO heading, where the 250-volt D.C. circuit is
The Moffatt Tunnel, as map above indicates, will enable trains to operate between Denver and turned out for the trolleys, muckers and
Salt Lake City via the Dotsero cut-off by route marked “X", over the Denver and Rio Grande blowers, the 110-volt lighting and firing cir-
Western Railroad, saving 173 miles, equivalent to one-quarter day of traveling time. cuits, the 3-inch water supply line and the
carefully locked. Not a shot (dynamite) devised to save time OLD ROUTE 30MI.OF4 %
will be fired until the order has been given and labor. _ == 77T~ . _CGRADEOVER CORONADIVIDE
and until it is certain that there are no men  pwiN HEADING AL- e S
alicad. Due to such strict precautions 1s TERNATING SYSTEM - ~~a.
the fact that during the entire work on the T TS S AL EAmesessceescSctmnecmcan
tunnel there have been but four fatal acci- he Moffatt Tunnel 6"{1‘_,','&%?.6&')%“” LEVEL

dents is the first to apply the . 5 ¢

: ati g 1 Not only will the Moffatt Tunnel route, via the Dotsero cut-off, or over

“On the way back, you observe the per- altermating system

-, \Cntilatiny . st, Yy i sl h pa. the twin headings, a the proposed D. and S. L. Railroad, via Craig. save 173 miles of travel
g system i ecps e air between Denver and Salt Lake City, but it will also eliminate the ter-

continually {fresh the entire length of the metho‘_‘l enablm_g the rific climb of 30 miles of 4 per cent. grade over the Corona Divide.
tunnel, and the dry clothes house, where Same crew to drill both

men may change and shower before going —Water tunnel and main SIMPLON-12.4 Mi.COST $15,500,000
out into the weather." heading in one shift,
The construction of an 8 by 9 feet water alternating  with the OPENED IN 1904
tunnel, 75 feet to the south of the 16 by 24 mucking crew and thus, § (. 00 eicon with MOFFET-6.1 M1.COST $10,000.000'
feet standard, single track railroad bore and unhampered by  each SIMPLON TUNNEL.
parallel with it, is peculiar to the Moffat other, to do about twice | OPEN INJAN.1927.
Tunnel, although pioncer tunnels for trans- the amount of work  The two graph lines above illustrate comparison between the length and

portation, ventilation pipes and wiring have possible in a single cost of the Moffatt Tunnel and the famous Simplon Tunnel in Europe.

been successfully used in Kurope and Can- heading. It is custom- ) )

ada. The twin heading alternating system ary for each of the three eight-hour shifts to  12-inch ventilating pipes, in addition to serv-
of driving, together with the machinery “pull” at least one complete round, which  ing as an outlet for the narrow-gauge (24-
necessary to carry out this method, has also makes the average daily progress in each inch) muck trains, hauled by storage battery
been first developed here. For the soft heading about 24 “feet. Machinery has been and trolley locomotives from all headings.
ground, the Lewis cantilever needlebar has 3(]thC(1 or developed, on the job to obtain In the hard rock at East Portal the water
solved the worst problems. Outside in the these results. A drill carriage on wheels and (Continued on page 657)

timber yard, a framing machine has Dbeen
The picture at the left shows the average daily advance
in both the water tunnel and the track bore of the Mof-
fatt Tunnel under the Continental Divide. The average
daily advance amounts to 24 feet in both headings.

CONCRETE
BULKHEAD

WATER 75 FT.SOUTH

" Picture at right shows sectional view through both water and track tunnels.
Electric engines will probably be used to haul trains through the Moffatt
Tunnel. Cross cuts between two bores will be blocked off after construction.

___ vyany amaricanradiohistary com


www.americanradiohistory.com

588 Science and Invention for November, 1926

New Snow Removal Methods

" = Y Oil passes to the inside of the
7 i W A cylinder through the shaft. A
i series of oil burners heat the
drum which, rolling along the
snow, melts it and converts
\ NE R it into water. The system is
quite speedy and very cheap.

et

On this page are shown two of the most important
methods of removing snow which have actually been
employed during the winter months. The Snow Con-
verter consists of a large automobile truck which has a
heavy steel roller seven foot long, one and one-half
inches thick and five feet in diameter attached to the
front of the truck by means of suitable rigging. The
drum is heated internally by a series of oil burners fed
with oil from supply tanks on the truck. A temperature
of 200 deg. Fahrenheit can be maintained if desired.

The illustration shows the new type of snow remover known as the Snow Converter, which The l.lluStratlon belo‘."’ ShO.WS how snow has been re-
has actually been built and which will remove one cubic yard of snow at a cost of $.20 moved in Salt Lake City, Utah. 1In the 'days of warm
compared with the present price of $1.65. weather the thought of snow makes us wish that winter

were here again.

e ‘: ;
—T
e
FUEL OIL VAWVE @
égﬁ{é”ﬁ““““ o SMOKE STACK
o M
THERMOSTAT T_Er PEgéTUQRE

0 2000
AVAILABLE

HEATED
JACK SHAFT STEEL DRUM
DRIVEN BY ROTATES AND
TRUCK ENGINE MELTS SNOW
CHAIN DRIVE AND ICE

The diagram above shows one of the methods

of heating the gigantic roller which melts the

snow coming in contact with it. The water
runs into the sewerage system.

In Salt Lake City, Utah, snow has no ter-
rors, for the City Departments, Water is taken

from municipally owned boiling springs and by . .
means of regular sprinkler trucks the hot water = T
is sprayed upon the streets and the snow dis- - ” NATURAL 1
appears as if by magic. Nature heats the ’ ; BO|L'NG 1<
springs to approximately 106 deg. Fahrenheit. e ; ’ngp RINGS
The sprinkler trucks are equipped with high | , ;

e

pressure pumps which eject the hot water. A

cloud of steam rises and when it vanishes the

snow seemingly goes with it, water alone being
left. PP—>

World’s Record Sun Dial

R n  Fieeetue S e o e b e A T N R T TR

A pair of the world’s largest sun dials tell the time for tourists at Dodge painted white. Large Roman numerals designate the daylight hours. The
City, Kansas. In this city the change from central to mountain time is dials are side by side in a park in the centre of the city and are visible by
made. One of the sun dials gives central time and the other casts its all railroad and automobile tourists. In this way they remind the tourists
shadows on mountain time. The thirty-foot dials are made of cobblestones passing through tbe city to re-set their time-pieces.——Ralph C. Taylor.
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Odd and Unusual Patents

KEEP KOOL-KELLY
FOR HOT-HEADED ClTlZF_NS

“SHUCKS
-{T SLIPPE D“

SNAPPY SIDEWALKS
TO STRETCH FROM
CITY TO SUBURBS

JGEE

\ :.JJ?FOR YOU !

l\\\ tl\\‘ll HI)I””W TR mmm

’m l“l!]lllllll( nl(,’ b {‘ ,
bﬁ%’l'—- filt

\

nmm 'wmm

3 HARD ON YOUR

NEIGHBORS CHICKENS BUT
GOO0D FOR YOUR

GARDEN

b FLY-CHASING
BABY-CARRIAGE

NO FISHERMAN SHOULD BE WITHOUT THIS
?— SURE-CATCH UMBRELLA.

THE CARBORUNDUM
SAFE-LESS RAZOR,

KNIVES, GRINDS VALVES ETC.

CRUSHED 4

By STUART WALKER

(Continued from September issue.)

N enterprising  gentleman  from
Buffalo had a beautiful scheme for
solvmg the transportation problem.

His invention covered an aerial rail-
way which consisted of suspending cars from
a cable extending between balloons stationed
at pre-determined distances. A difference
in the height of the balloon and an inclina-
tion of the cable between the balloons fur-
nished the motive power for this extraor-
dinary means of transportation. The in-
ventor also provided high housctops to be
used as stations. A pleasant word picture
is painted in the patent te]lmq ol the delight-
ful 1)1ca<urc experienced in riding through
the air in the suspended cable cars. And
vet, in spite of this remarkable invention,
thc steam:” and electric roads continue to
serve us.

Another curious p:ltent covers what 1is
called “a wuseful hat” This hat has two
supports, one resting on each shoulder ol
the wearer, which hold the hat above the
head. I‘hc imentor contends that this
unique chapeau “will permit the iree cir-
culation of air around and over the head of
the wearer, preventing headaches from the
weight of the hat, and allowing free move-
ment of the head mdcpendunl) of the hat.”

The man surely must have been farm-
raised who produced a combination churn
and rocking chair. This device consists of a
rocking chair having the churn in a small
barrel attached beneath the seat of the
chair.  All that is necessary for my lady to
do is to sit in the chair, read or knit and
rock, and the distasteiul task is taken care
of.

A high sense of civic pride is apparent in
the invention covering India rubber side-
walks. The pleasure of stopping, or bounc-
ing, along a soft resilient sidewalk is -évi-
dent, but there is also an economic slant to
be considered. The inventor points out that
such sidewalks might be stretched any desired
length. This would also be an easy way to
connect the city to the suburbs.

Whimsical may be used to describe a
very quaint conception which was intended
to keep chickens and other fowls irom des-
troy ing gardens and flower beds by scratch-
ing. The inventor proposed to fasten long
metal strips to the fcet of the fowls. Be
neath each strip was a shorter, strong,
springy strip bent forward. According to
the inventor, when the fowl attempted to

scratch, the strong, springy strip would
push it forward and the bird would in-
voluntarily walk itself right out of the
garden.

Although the subject matter is very seri-
ous, there is something amusing in the
patent which covers a coffin equipped with
a rope which extends to the suriace of the

(Continued on page 652)

THE REFRIGERATOR
HAT KEEPS YOUR
BRAINS FROM
BECOMING

£ T g
THIS ATTRACTIVE NOSE MUFF
S0LD IN RED, BLUE.GREEN ETC.
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EVERY WELL RE -
GﬂIbAT%DHFA\TEI lZ\Y
SHOULD HA
PRESERVES THAT POPULAR ‘GLOW> MOTHER'S KNEE
“RECTIFIER"
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ALL THE COMFORTS OF THE SALON
ON THE FARM.

2 WHEEE !
O O ‘o
Side
N E'c v =, 84 e é
LN ) ‘
M&\Mf&dﬂ a[ Yot Uty ‘:.4““ /‘LI“‘

¥
YOU MAY BE DOWN BUT NEVER OUT AS
LONG AS YOU CAN NG THE BELL.

o THE STAY-AT-HOMES
7 USING THIS ANCHORAGE
= 2l ARE MISSING A

GREAT DEAL OF
EXCITEMENT
AND THRILLS.

|
\<

4 ¥\ 8
/' ‘(’, \4\ -{,@ %\

£4 THERE GOES

TRAVEL THROUGH
THE CLOUDS IN
PERFECT
SAEETY —
IF 1T WORKS

SW. HE AUDIENCE" IS THE
MOTTO AT THIS MOVIE SHOW.
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N China, the doctor is paid to keep the
patient well. He is not paid in case
of sickness.

As progress goes on, we come to
realize more and more that it is the preven-
tion of diseases and of all the trouble that
human flesh is heir to, and the warding off of
discases before they have made any inroad
into the system, that is of the greatest value.
Once a disease has started, it is difhcult for
cven the best doctor to check it.  Just as
once a fire has gained headway, it is diffi-
cult to bring it under control.

Before a life insurance company takes a
chance and gambles on your life, a doctor
is sent to examine vou, which examination,

Science and Invention for November, 192¢

THE AUTOMATIC DOCTOR

made inroads into our system, it is often

most difhicult to check the disease.

We may in the near future see an automa-
tic doctor, which does exactly the same
work as is done by the life insurance doctor.
A machine of this kind could easily be rented
in most public places, swimming institutions,
barber shops, and even in private homes.
It would scemn that our great corporations,
always interested in keeping their emplovees
in the best physical condition, would he in-
terested in using such a machine. Such
machines could be constructed at a relative-
ly low cost, and I estimate that the cost
of the machine need not cxceed $300.00 in

By HUGO GERNSBACK

enough. This instrument would undouhtedly
be regulated by thermo-couples within the
handles of the electro-cardiograph electrodes.
At the left of the mlddle dial and slxghtly
below it we have a “stage of test indicator.”

As soon as the instrument has completed
one test, the needle of the instrument jumps
to the next position, and thus in this way
tells the patient to inhale or exhale, or to
insert the hottle of urine in the urinary con-
tamer, as the case may he. The dial at the
right is a l)o(ly temperature indicator, which
not only gives him a visual representation
of his tcmpcratur(‘ taken at the hands or
at the arm, but also has located hehind it a
correction factor for these points of the

~ £ LECIAO-CARDIOGRAPH RECORD OF YOUR HEART
N SN/ S

HEART

BLO0D J
PRESSURE

BODY

WEIGHT {ITTTTT

URINE

}_ ABNORMAL HEART RECORD
l HiiC sINUS ¢ -f‘ HE RT+N1 i
A
“'RECORD ARRHY THMIA BLOCK PREMATURE
4 ‘_NORMAL B CONTRACTIONS
SIMPLE PAROXYSMAL TACHYCARDIA
o DIASTOLIC BLOOD PRESSURE AURICULAR  ADRICOIAR® Bt et
AT\/AR AGES FLUTTER FIBRILLATION OF PULSE
o 02
ot U BODY 190
st I ey S = = 986
woads |l | [TEMPERATURE 96
o | [ETRr 94
UL h.n-.;g wul
i) ISO 200 250 300 STANDARD WEIGHT HEIGHT &AGE [HEIGHT
I EIT U R T CRIEN eyt ' Mo | utent
IIIIII II T I‘\lllll T TTTITITTTY [ v T Tt o T o £ 57] 8"
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ACIDITY

ALBUMIN
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SUGAR
CASTS

CASTS ETC.

This shows the health chart as issued by the automatic doctor.
matically gives the heart action of the subject, shows whether his blood

while superficial, indicates whether there is
anything vitally wrong with your human
machine. The tests that a life insurance
doctor usually makes are the following:

He tests your heart to find out if it is
sound. He tests your respiration, in order
to ascertain that you have no lung or other
respiratory diseases. He then tests your
blood pressure in order to find out if vour
arteries are in good condition, and then
he tales a sample of your urine, in order
to determine whether your kidneys are in
good condition. This examination. while it
may appear incomplete, tells a whole world
of facts about the human machine. If these
four tests are anywhere near satisfactory,
the life insurance company will take a chance
on vou, and you pass the test.

Curiously enough, very few pecople ever
think of having themseclves examined regu-
larly, that is, let us say every six months,
by a doctor, in order to find out whether
their human machine is functioning normally.
If they did, humanity would live a great
deal longer. The trouble is we are usually
too busv to go to a doctor. and then we sud-
denly find our human machine breaks down.
We are puzzled and distressed, and often it
is too late.

A good doctor can usually rectify manv
of our physical ills while they have still
not progressed too far, but once they have

It auto-

quantity production. Perhaps it could be
made much more cheaply.

The machine would duplicate exactly the
four tests made by the life insurance doc-
tors, that 1is, tests of the heart, blood
pressure, respiration. and urinalysis. The
machine can be made in such a way that it
can be operated hy a layman, and by com-
parison of the charts, which the machine
issucs, he can sce immediately whether his
record is normal or abnormal. If not nor-
mal, he knows that a doctor should be seen
immediately. If normal, he nced not worry.

The illustration on Page 591 shows how
the machine is actually used, and the il-
lustration on this page shows the health
chart, which 1is automatically delivered
\vithin a few minutes to the subject. These
cards can he kept by the subject, and if
dated and filed away. subsequent charts will
give very interesting data on the function-
ing of the subject’s health,

This is not a visionary scheme, as a ma-
chine of this kind can be built today by
means which we alrecady know, and it is
my belief that sooner- or later such ma-
chines will be used commercially.

HOW THE MACHINE IS ACTUALLY USED

Tt will be noted from the illustration that
at the very top of the machine there is an
electro-cardiograph check which indicates
whether or not the right or left hand of
the patient is grasping the handles firmly

WWW-americanradiohistorv com

pressure is good, whether his lungs are sound, and, from the urinalysis, if
the kidneys and urinary tract are in good condition.

body. It is known that the rectal tempera-
ture differs from the axillary and mouth
temperaturcs; consequently, the correction
factor must be cmployed. The extension at
and immediately below the center dial has
an aspirometer affixed to its distal or free
end. This will give the capacity of the
lungs when the patient inhales and exhales.
A blood pressure meter will be found im-
mediately below this with instructions for
the use of the complete instrument at either
side thercof. The blood pressure meter
tells the pressure in the blood vessels in two
ways; first. it will give the systolic pressure,
normal 120 to 140, and by turning the left
handle of the electro-cardiograph, it will give
the diastolic pressure, normal 65 to 80. The
graph in front of the patient is an enlarged
view of the cleetro-cardiograph which is al-
so recorded on the health report card. The
weight of the patient will also be recorded,
and the height is to be registered in bacl\
of the machine when the patient walks
around to the back of the instrument and
stands with his back against the same,
The patient’s urine is deposited in a small
receptacle at the side of the instrument, and
it is distributed into four test tuhes which
are previously automatically prepared with
litmus solution, nitric acid, Fehling’s solu-
tion, and the last test tuhe is for the micro-
scopic examination and detection of any

(Continued on page 663)
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AND HEALTH METER PNEUMATIC PAD

Note particularly the automatic GRADHITE DlSC BLOWN Up BY Al R
blood pressurle recorder strapped PR E S SU RE ! N DlCATOR pR E S S U R E F ROM

over left upper arm of subject. By CAB'N ET

means of this instrument it is pos-
sible to accurately get the patient’s
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The health meter shows clearly how the most important tests for major the electro-blood pressure apparatus and the automatic urine analysis test
diseases are obtained. Even the weight of the subject is charted electric- instrument. The health meter does not replace the doctor—it only sup-
ally by the graphite disc pile (rheostat). The inserts show construction of plements him and helps to ward off disease and sickness.
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HE rhythmic passing of the scasons
is more clearly observed in plants
than in animals. But behind the ap-
parent deep and general rest of plant-
life in winter, a mysterious unrest prevails.
The slecp is not always as sound as it ap-

Chinese sacred lily, also known as *“Joss flower”
and by the Chinese name of “Shui Sin Far.”

pears, some may be easily awakened to new
life while others resist all attempts in this
direction. Not only the apparent outward
conditions such as the presence or lack of
moisture in a form suitable for absorbtion
as well as heat, have their effect upon the
rest or growing stage of a plant, but other
factors exert their influence also upon the
vegetation. All plants must pass through a
resting stage and when conditions are again
favorable for growth, a new vigor passes
through them. The natural resting stage is
passed sometime during the first of Decem-
ber, and at this period plants may be forced.
But during the months of October and No-
vember all attempts in this direction fail to
bring a plant back to growth. .It is, of
course, quite natural that the resting stage
of a plant in the open is prolonged, not be-
cause the plant cannot begin
its growth under suitable condi-
tions, but because climatic fac-
tors enter and force the plant
to await moderate temperatures.
The former case, where the
plant passes through a com-
paratively short period of rest,
depends  upon  an  inherent
characteristic of the plant
which is passed on to other
plant generations.

At present quite a mumber of
methods are Lknown whereby
the period of rest required by
a plant may be broken, or, at
least, shortened considerably.
Such processes require the aid
of cther, warm baths prececded
by exposure to low tempera-
tures, sudden changes in tem-
perature and moisture content
of the atmosphere, by means of
light and exposure to radiant
rays, etc, Here the internal
processes of life taking place
within the plant are accelerated

Science and Invention for November, 1926

: The Window-Garden in Winter

By DR. ERNEST BADE

with the result that the resting stage of a
plant is considerably shortened.

All these methods are beyond all but pro-
fessionals, and therefore those types of
plants must be selected for the window gar-
den, which have passed their natural period

A close-up of the blooms of the Chinese sacred
lily, about three-quarters natural size.

of rest early in the winter and which, when
placed in favorable locations, will develop
and produce the flowers whose buds have
been formed the preceding season. Of this
class the bulbs are the most important.
Some of them are so tolerant that they will
begin their growth carly in the fall when
placed in a bowl of gravel containing water,
provided the bulb is placed near a window
where it will receive plenty of light and
sufficient warmth. It is in this way that
Narcissus orientalis is commonly forced.

It produces a bulb which is comparatively
large, and the largest of these are to be
preferred for they develop more leaves and
flowers than smaller forms.

It is quite easy to cultivate them. They
are simply placed in a bowl which is not too
small,

the bottom is first covered with

wwWW.americanradiohistorv.com

pebhles and on these the bulb is placed and
a numnber of pebbles are placed about the
bulb to prevent it from falling over when
the shaits are developed. Water is then
poured into the bowl, and enough of it
should be added to cover the bulb about half
way. Water which evaporates or is used up
by the plant during its growth, should be
replaced. This prepared bulb is now placed
in some dark and cool spot for a few weeks
so that the roots may develop. At the time
the roots begin to grow, the shoot awakens,
and when it has attained a sufficient height,
the bowl is placed necar the light where
growth is rapid at a temperature of 65 de-
grees I When the flowers make their ap-
pearance the plant is susceptible to draft and
changes of temperature and it should be
protected as much as possible from these
two important factors.

As a rule the plant will produce its Aow-
ers ahout eight weeks after it has been placed
in the bowl. This bulb may also be potted
just like tulips and hyacinth and such a pro-
cedure often gives a better and more wmi-
form floral development. Then, too, when
cultivated in water, the bulb is ruined and
cannot be used again with any degree of
success, for all avaijlable plant materials
have been expended in the formation of the
flowers, but when kept in a pot, the bulb is
cared for until the leaves die back to the
ground. Then, in this latter case, the bulb
is stored in some cool spot throughout the
summer, planted again in the {fall, and
brought to flower during the winter months.

The Chinese know this plant as “Joss” or
the Holy Lily and it is also known as “Shui
Sin Far”. It is made to flower at the time
of their New Year in February.

The paper white narcissus, Narcissus
papyraceus, is cultivated in a similar inan-
ner. It produces an entire houquet of white
flowers which exhale a delicate perfume.
Yellow flowered forms of this bulb are also
known. A number of the bulbs are planted
together in one pot or, when cultivated over
water, a number of them are placed into
a bowl containing pebbles. This type is
treated just as Narcissus orientalis, with one
difference, and that is that this form is not
quite so rugged as the former plant. When
potted, bulbs are kept in the cool dark place
during the winter and only one or two of the
pots placed near the window every two
weceks, then flowers will be had throughout
the entire winter.

(Continued on page 655)

At left, the bulbs of the paper-white narcissus,
which is one of the most beautiful of the winter~
blooming flowers. Center, the flower in full
bloom, showing the erect, graceful stems and
parchment-like flowers. Above, the lovely bou-
quet of delicate white flowers. exhaling a de-
lightful perfume, which characterizes the paper-

white narcissus. This photograph is about two-
thirds natural size.
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The Solidification of Helium

Process Described by Man Who Did It
Prof. W. H. KEESOM, University of Leyden, Holland

ROF. KAMERLINGH-ONNES

founded the Cryogenic Laboratory of

the University of Leyden. At his

lamented  deathh within very recent
years his work was continued by his suc-
cessor, Prof. W. H. Kecesom. Perhaps
Prof. Onnes’ latest great achievement was
the liquefaction of helium, but it is only
within a few weeks that the liquid was sol-
idified. The first experiment took place on
June 25 when proofs of the liquefaction
were obtained, although as it was contained
in a metal tube, nothing could be seen.
Then a few days later on July 1, it was
liquefied within a glass tube and an indirect
proof of its solidification was obtained as will
be described below.

In reading about the liquefaction of this
gas, and of its solidification within so recent
a time, it is pathetic to think of Faraday's
carly experiments in liquefaction of gases
and to contrast his apparatus with the elab-
orate plant of such a laboratory as the one
illustrated here. Faraday liquefied gases by
placing a solid compound, which would
cvolve the gas on heating, in one end of a
small bent glass tube hermetically sealed.
On heating the solid chemical, the gas was
evolved and produced such a high pressure
that various gases were thus liquefied. It
is told that in some of his experiments a
visitor to the laboratory told him to keep
oil out of his apparatus, criticizing him as
being  care- P
less. We can |-f |
imagine Far- 1 1
aday’s quiet
satisfaction I |
in writing a o
note to the
critic the
next day say-
ing that the
oily sub-
stance which
he noted in
the apparat-
us was liquid
chlorine.

Detail of the mag-

netizing coil and

battery, together
with iron float.

Close-up view of the outer glass container, in-

side of which helium was solidified. Magnetiz~

ing coil was used in determining when iron
float in helium could not rise.

Many gases resisted liquefaction for so
many years that it was considered impossible
to reduce them to the liquid state, much less
of course to the solid state, and these re-
ceived the name of permanent gases. The
name now has disappeared {irom scientific
terminology as there are no permanent gases.

Although not directly connected with the
subject of this article which has been kindly
given us by Prof. Kcesom, one of Prof.
Kamerlingh-Onnes’ great achievements had
to do with the reduction of electrical re-
sistance by extreme cold. He succeeded in
reducing the resistance of a lead conductor
to such an extent that if made continuous
or circular, and if a current was started
through it, the current would continue pas-
sing, presumably if it has been at the abso-
lute zero it would pass forever. Now we
know that an electric current attracts an-
other one and the Amperean theory of mag-
netism pictures the magnet as containing a
number of these little circular currents per-
haps almost of the molecular diameter filling
up the mass of the iron. By having the
Onnes’ current circulating in a lead conduc-
tor at absolute zero we would then have a
permanent magnet without iron.
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Photo reproduced above shows Prof. W. H. Kee-

som of the University of Leyden, Holland. and

the apparatus in which he solidified helium.

Arrow points to the glass jar in which helium
was finally solidified.

HYDRAULIC
PRESS
CYLINDER

| WIRE__]
L _,.,--"I;t""' A
LIQUID : Diagram herewith shows the ar-
HELIUM | F MERCURIAL rangement of Prof. Keesom's ap-
BATH _H MANOM ETER paratus, whereby he was able after
—) many experiments to finally solid-
1. {{ ify helium. Prof. Keesom describes
f o 4-~WHEATSTONE this apparatus and its operating
Eees = & BRIDGE features in minute detail here-
“N e with,

| 4l |

A mumber of ycars ago Prof. Elihu
Thompson suggested the enclosing of elec-
trical lines in a circuit which was to be kept
filled with lignid air in order to reduce re-
sistance and economize copper or other
metal used to carry the current.

HOW I SOLIDIFIED HELIUM
By Prof. W. H. Keesom

ELIUM has been solidified by simul-

tancously cooling it to the temperature
obtainable by reirigeration with liquid
lelium and exposing it to a pressure of from
25 to 140 atmospheres, dependent on the
temperature.

In the accompanying diagram A is the
Dewar double walled vacunm vessel into
which liquid helium is siphoned over from
the helium liquefier, which has not been
drawn. Of course the Dewar vessel is her-
metically closed; it is surrounded by a con-
centric Dewar vessel filled with liquid hydro-
aen, this again by a third such vessel filled
with liquid air.

B is a brass U-tube in which the helium
to he solidified is compressed. To do this
the wheel, W, of the hydraulic press, P,
filled with glycerine, G, is first turned back.
CC are two strong steel tubes, their hases
connected by a smaller tube, and half filled
with mercury, M. On turning the wheel,
W, back, glycerine, G, enters the cylinder

WA =adneticantadiohistarv:-com

and the mercury rises in the right-hand tube
and descends in the left-hand tube. Thus
the left-hand tube is filled with helium gas,
which enters through the stopcock Kl (K2
and K3 being closed). Then Kl is closed,
K3 and K4 are opened, K5 and K6 are
closed. By now turning the wheel of the
hydraulic pump to the right the helium gas
is compressed in the tube B. Here it is first
liquefied and collects in the lower part of
the tube, as high as the level L of the helium
hath. When the pressure gets high enough
it is solidified.

To detect whether the helium is solid as
it is inside a metal tube, the following ar-
rangement was used. D acts as a differen-
tial manometer. It consists of a steel tube
entering into the mercury chamber, E. The
stopcock, K4 being closed, K3 open and
K1 closed, K2 is opened for a moment, and
the tube B is blocked by a piece of solid
helium, so that there is a difference of pres-
sure between the two sides of B, and the
pressure within D becomes less than the
pressure on the mercury in E and the mer-
cury rises in D. Now along the axis of
D is stretched a thin platinum wire, which
forms one of the branches of a Wheatstone
bridge arrangement. When the mercury
rises in D, the resistance of this branch dim-
inishes and the pointer of the galvanometer
is deflected.

(Continued on page 665)
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The Month’s Scientific News Illustrated

By GEORGE WALL

FRESHMAN

0 s STUDENT

Tests conducted at the University of Michigan show that

athletes average higher grades in their class-room stand-

ings than non-athletes. The varsity men stand highest,
second string men only slightly lower.
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The Lackawanna Railroad, in co-operation with the Borden Farm

Products Co., rccently inaugurated a new method of bhringing

milk to New York City. Milk kept in two 3000-gallon vacuum

tanks changed little in temperature, during a trip of 252 miles
in 13 hours, rising from 38° F. to 39° F.
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The rise in the number of deaths due to faulty flexible gas-piping has

forced the Board of Health of New York City to enact stringent regula-

tions concerning tubing furnished for home installation. Apparatus has

been developed to test the hose under tension, compression and torsion.

Another dangerous detail in installing gas fittings lies in the fact that the

connection between the rubber tip and the burner fitting may be loose or
leaky so as to release gas in small quantities,

EXHAUST
MUFFLER
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Customs officers near Newport, Vt, found themselves thrown off guard by
2 smoke screen when they were pursuing a bootlegger across the border. The
car was equipped to produce an oil-spray smoke screen.

= 2 |

If a bandit says
“Hands up!”’ to
this man, the vic-
tim is only too
glad to reply. for
the motion of his
arms as he raises
them fires the
pistol hidden in
the fake camera & 6%5»
cover buckled at | y
his side. T

HE crew of the Coast Guard de-

strover “McDougal” discovered a
new ruse of rum runners when thev
captured a Canadian blockade runner
off Montauk Point, L. I. Torpedo-
shaped steel tubes, each fitted with air
chamber to keep it atloat slightly under
the surface of the water, were used to
smuggle Scotch malt through under the
eyes of the Coast Guards. The tubes
are 16 feet long and painted a gray-
green and are quite invisible in the

A German inventor has re-

It looks as if the rum-runners are becoming more ! :

water. The tubes are towed by a ingenious cvery day. We expect to hear soon that cently evolved this device to

power boat. they have adopted full-fledged submarines. discourage would-be highway-
men.
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Twentieth Century Suicide P - a—

DESPATCH irom Trieste. Italy, reports that the first suicide

by electrocution in the history of Italy plunged the city into
darkness a short time ago. The fusing of wires in the Orcina
power house led to the despatehing of a search party, which found
charred bodies of an clectrician and a nincteen-year-old  girl
nearby. The death pact, attributed to an unhappy love afair was
carcfully carried out. Wrapping yvards of clectric wire around
himseli and the girl, the man ticd to the end of the wire about
30 yards of cord with a heavy stone attached and then threw the
storie, bringing the suicide apparatus in contact with the heavily
charged wire. This report is reminiscent ol an article written by
Mr. Hugo Gernshack in the August, 1923, issue of this magazine.
which tells of an clectric duel fought by two young Italians to
decide which should be the lucky suitor for the hand of one of
the belles of Milan. One side of the line was erounded, the other
wrapped around their waists and they fought to push each other
off an insulated platform to certain death.

Telling Time by
Stars

The smallest ‘'star time clock”

illustrated above may be used to

tell time very accurately by ref-
erence to the North Star.

At left is
seen a
method of
using the
‘‘star time
clock.””
Two stars
of the Big
Dipper are
lined up
with one
arm.

HE DBig Dipper, as aumust cveryone

knows, moves around the North Star
with the two stars which form the outer
edge of the bowl always pointing at the pole
star. And any amateur astronomer will tell
you that the great familiar group makes its
circuit once in every 23 hours and 56 min-
utes. I you take the twe edge stars al-
ready referred to as the hour hand of a
clock whose center is the po'e star, you can
visualize a heavenly instrument which has
only one hand and which gains four minutes
on the clock every day. Gaining four min-
utes each dav. the hour hand tonight at 9
o'clock will he found on the oppesite side
of the face from where it stood at 9 o'clock
six months ago. By taking the date into
consideration. this difference is allowed for
bv the new instrument shown ahove. As
may be seen, the Startime “Watch” is held
with the date arm straight downward, the
North Star is sighted through the center
hole, and the time arm is moved around the
circle until the two edge stars of the Dip-
per are lined up.

At the right is one of the smallest
motors ever made, It is designed
to be used in current meters, and
absorbs ony a tiny fraction of one
horsepower. Naturally a motor of
this size is limited in utility, and
its chief interest to most peaple
lies in the novelty of its extreme
diminutiveness.

?w.‘B,
OF CIRCUIT
A double suicide by electricity was chosen by two young Italian victims in

preference to separation. A conductor was wound about their waists, and
the end was thrown over a highly charged transmission line.

Contrast In Motors

AT is helieved to be one of the smallest practical motors

ever manufactured is used by the General Electric Com-
pany in certain types of demand meters. The motor has a power
output of appraximately one-quarter of one millionth part of one
horsepower. It is two inches lugh and weighs only four ounces.
The rotor is a thin disk, one and one-hali inches in diameter. In
contrast with this tinv motor is the great motor shown, rated at
22500 horsepower. This motor, which is used in the transmis-
sion svstem of clectric drive battleships, 1s over fifteen feet in
diameter, and has a total weight of 220,000 pounds.
The giant
electric
motor at
the left is
part of the
power
plant of
one of
Uncle
Sam’'s new
super-
dread-
naughts.
It is rated
at more
than
22,000
horsepower,
and an
idea of its
size may
be gained
by com-
parison
with the
workmen
beside 1t.
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Frederick the Third
and Victoria, Princess
Royal of Great Brit-
ain, born in Berlin,
January 27, 1859, at 3
P. M. Note particu-
larly that the informa-
tion which we gave to
the astrologer was the
exact birth date,
the exact time, the ex-
act date of marriage
of the then Prince
Wilhelm to Princess
August  Victoria of
Schleswig - Holstein-
Sonderburg-Augusten-
burg. Note also that
we specified that the

eldest son, William,
Crown Prince of Ger-
many, was born in
1882. Also remember

that there is no hook
on astrology which
does not contain the
Kaiser’s date of birth;
consequently the state-
ment that “you are
the Kaiser's double” is
a perfectly natural
one and if the astrolo-
ger had cared to check
up the date of mar-
riage and the date of
birth of the cldest son
and had found that
all these factors
agreed with those of
the Kaiser, he (or
she) should have

Ex-Kaiser Wilhelm, whose horoscope appears on this page.
editors sent the letters to the astrologer under the name of Fred’k W. Victor.

E promised you gentle readers that
we would tell you more ahout the
horoscope humbug. In this month’s
analysis we take the horoscope as
developed by Kelvah Deo Griffis, otherwise
krawn as Mrs. Doris K. Griffis, on the life
of one Frederick . Victor, otherwise
known as Frederich Wilhelm Victor Albert
—Kaiser Wilhelm, former German Emperor
and King of Prussia and son of Emperor

/
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The first letter and money order receipt to the
astrologer making this report,

stated that the indi-
vidual asking for a
horoscope was the
Ex-Kaiser. Wouldn't you think so?
Supposing I were to tell you that the
Kaiser was horn on January 27, 1859, at 3

One of our

1
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$6,000.00

For Proofs of Astrology

SCIENCE AND INVENTION
Magazine holds that there is noth-
ing scientific in Astrology, that As-
trology is not a science and that
statements made by astrologers un-
less very general cannot be enter-
tained seriously.

Accordingly, this publication has
decided to award an Astrology
Prize of $6,000 for the following:

$5,000 will be paid to the astrologer
or forecaster who will foretell three major
events of such a nature that he will have
no control over the outcome of the same.
He must describe in advance each event
‘n detail, giving the location and result
or the casualties if the event is an acci-
dent.

$1.000 will be paid to the astrologer
or forecaster who will produce three ac-
curate, detailed and perfect horoscopes.
free of contradictions on the lives of
three people whose initials will be given
him when he requests the same and the
birth dates will also be supplied by this
office.

This contest closes October 1st,
1927, and all entries must reach us
by that time. In event of a tie,
prizes of an identical nature will be
given those so tying.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 53 Park
Place, New York, N. Y.
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The Astrology

By JOSEPH H. KRAUS

Humbug

Fug

The chart drawn up by Mrs. Griffis showing the
influences on the life of Kaiser Wilhelm.

P. M, in or near Berlin and that another’
person was born at the same place at ex-
actly the same time. Supposing I were to
tell you that the Kaiser was married in 1881
and that his wife was now deceased and that
this other person was also married in 1881
and his wile deceased.  Supposing I were
to state that the Kaiser's eldest son was
born in 1882 and that the other person’s
cldest son was born in 1882. Supposing I
were to advise that both individnals had
seven children and suppose I were to further
make mention that the Kaiser's given names
were IFrederich Wilhelm Victor Albert and
that this other person’s name was Frederick
W. Victor, what would be your reaction?
Would you not say that both individuals
are onc and the same? If two finger prints
are exactly identical in as many different
places as the two individuals above referred
to are identical in as many different ways,
it is assumed that the fnger prints arc
made by the same individual. \Why not in

(Continued on page 667)
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Note the detailed information supplied to Mrs.
Griffis in this letter.
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Our Spiritualistic
Investigations

.

*. . . The trick that she employed to read my questions was an exceptionally
As 1 stood the slate erect and re-read my questions, the little
She walked out of the room directly into another,

clever one.
wonder lady did likewise.

A COLORED MYSTIC

T was a hot mid-summers day in Aug-

ust. The Georgia sun was beaming

brilliantly upon the thin roofed exten-

sion of our hotel. A breeze or two
scemed to find its way to our windows, and
emphasized its presence by the rustling of
the leaves, grouped densely about us. It was
one of those days when the earth seemed to
sprout fire, and even talking seemed a bur-
den. A group of ladies, and several gentle-
men, who were stopping at our lhotel, seemed
so engrossed in the subject of their conver-
sation, that it grew to he an almost public
debate. Quite unconscious of their listeners-
in, of which I was one, rather by force than
choice, on account of the loudness of their
voices they kept on.

“1 would never have believed it,” said one
of the ladies, “but this woman did tell me
the truth”” “Nonsense, indeed,” said a
gentleman, in reply to this lady’s proclama-
tion. The gentleman who spoke, had been
pointed out to me several days before, as a
surgeon of wide reputation, from the
Middle West. “These women are great psy-
chologists,” he continued. “They are stu-
dents of human nature. They analyze their
victims, as they enter, and trcat them ac-
cordingly.” “You are quite wrong,” came
the lady’s sharp reply. “This Mrs. Baxter
is quite illiterate. Her grammar is poor,
her schooling apparently neglected, and all
these things considered, she could not tell me
the things she did, by anything other than a
remarkable power of sight into the un-
known. She actually told me my name
....of my recent trip abroad . ... and
the names of some pcople I met there.”

“Is it not probable, madame ....)”
said Dr. . ... , “that you gave this lady
the information beforehand, not strictly

conscious of all the conversation that trans-
pired between you. So many do, you know,

NO. 4 OF A SERIES

where she opened the panel in the wall in back of me.”
the mystic spiritualist had no difficulty in obtaining the complete text of
the questions.”
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} for Spirits
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$21,000.00

Dunninger, who writes exclusively for
SCIENCE AND INVENTION Magazine
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee will
personally pay $10.000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism. that
he will not explain or that he canmot re-
produce by natural means.

More than two years ago SCIENCE
AND INVENTION Magazine offered a
prize of $11,000.00 to anyone who could
demonstrate his or her ability to communi-
cate with the spirits or to give some definite
form of a psychical demonstration which in
itself was not trickery.

The result has been that mediums and
spiritual organizations have been afraid to
place proofs before us. Those weak at-
tempts which have been made to demon-
strate psychical phenomena were almost in-
stantly proven fraudulent, and no medium
has dared to contradict our findings.

In view of these facts, should we not con-
sider all mediums fraudulent? Should we
not consider every psychical manifestation
as being trickery pure and simple, intended
primarily to fleece those who visit the circle
and who find solace in the words from the
worst forms of charlatans, namely those who
are being permitted to practise upon the
poor, seeking words from loved ones?

‘To the $10.060.00 which has previously
been repeatedly offered through this publi-
cation for Spiritual proofs and the $1,000.00
in addition offered by SCIENCE AND
INVENTION Magazine, we now add an-
other $10,000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.
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It is thus seen that

and being believers, quickly forget what has
transpired.  They then sit amazed and be-
wildered, when the self-same thing is re-
peated to them, in another form. With
apologies to  your cleverness, Madame
.. ..., women actually, sometimes, with
an endeavor to conceal a secret, unconscious-
ly expose it, unknowingly, especially when
surrounded by an air of mystery, or what
is greater still, by an abundance of belief,
in things as uncanny as the spiritnal se-
ances.”  “Perhaps so,” again came the quick
witted reply, “but you fail to realize, doc-
tor, that all women are not so casily led, and
truly, doctor, I do not think myself any
more capable of unconsciously doing a thing
of this sort than you would be.” It was
quite apparent that the young lady had been
peeved, and in accordance with her further
proclamation, perhaps righteously so, she
continued., “I do not think it fair to me,
nor to this colored fortune teller, when
you insist upon criticizing the lady’s ability,
without putting her to the test. I feel as-
sured that, were vou to personally inves-
tigate the uncanny power she possesses, vou
would realize that it is quite as easy for
her to mystify a man, of your admitted
mentality, as it was for her to puzzle me.”
Laughingly the doctor apologized. and with
suave scntences, assured the lady that no
offense was intended, but he felt certain
that she had been subjected to some clever
trick or other, and was fooled, because of
the fact that she sct out to he deceived.
By this time, my interest had been aroused,
and without dis-losing my identity, T was
soon a member of the discussion. T listened
with interest to the lady’s description of
what had transpired, and secured the ad-
dress of this wonder-woman, without much
persuasion.

That ecvening, shortly after sun-down, I
left my hotel and macde my way to the home

(Continued on page 661)
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WINNERS IN $300.00

First Prize $75.00—~Lamp, Second Prize $50.00—Music Rack

First Prize — $75.00 was awarded in the
Wooden Board Contest announced in the
June issue of SCIENCE AND INVEN-
TION Magazine to Mr. Arch Hogue of
Boulder, Colo., for the construction of a mis-
sion type of lamp illustrated in the photo-
graphs and diagrams found here. This con-
struction is made from the wooden board 4
feet long, 12 inches wide and 1 inch thick.

\ THE BOARD I"XJ2" X 3"
A PIECE 1X12X 1" HAVING
W) BEEN CUT OFF TO FORM
X THE SEAT
&
3 STRIPS & X 1"

\ I STRIP & XI®
‘ X" PIECES NOT
USED

i SPACING
* By BLOCK

N3 HH MAKE TwO.

STRAP BLOCK

It will be remembered that this publication speci-
fied that a certain size of a board must be used
in the construction of any articles which were
to be entered in the contest. The contestants
showed some remarkable ingenuity in cutting
the board and in making the various items
which won the prizes. The photograph above
shows the First-prize lamp. Even the shade of
this construction is made from the wood origi-
nally specified.
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The above diagram gives the details of construc-
tion of the lamp and indicates all of the dimen-

sions. To complete the construction, one need

not purchase any more than one board, the over-

all size of which is 4 feet, its width 12 inches
and its thickness only 1 inch.

High Chair Wins Third Prize—
$35.00

The photograph below is only one of several

which J. H. Vockeroth of Qutlook, Sask., Can-

ada, sent with his third-prize winning entry; a
high chair.

In the diagram at the left, the complete details
for duplicating the construction of a high chair
with but a small board is indicated. Mr. Vock-
eroth took particular care to demonstrate exact-
ly how he cut the board. Note that not only is
the board cut lengthwise, but portions of it are
also sawed crosswise. This enables hiin to get
thin strips for the back chair slats without sac-
rificing material or the strength of the rest of
his construction. So that those readers who did
not get the June issue of SCIENCE AND IN-
VENTION Magazine may understand what the
board contest is about we would advise that all
contestants were supposed to send three §”x7%
photographs of any practical article made from
a wooden board 4 feet long, 12 inches wide and
1 inch thick. Accompanying the entry, a pen
and ink drawing giving full dimensions of the
article was to be furnished and a description of
500 words or less was also necessary.

THERE ARE 2! PRIZE WINNERS IN THE WOODEN BOARD CONTEST.

www americanradiohistorvy com
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BOARD CONTEST

Third Prize $35.00—High Chair; Fourth Prize $25.00—Wash-Tub Stand.

THE RACK
IN
POSITION

Second Prize — $50.0C was
awarded to W. G. Bridge of
Mass.
Bridge discovered a piece of
board and cut it to the di-
mensions named in the orig-
inal contest. This board had
a characteristically beautiful
grain enhanced by a knot.
He sawed the board length-
wise as illustrated at the left
and then cut it so as to form
a series of box joints similar
to those found in pliers,
key hole saw and a chisel
facilitate this work. The fin-
ished music rack is shown in
the photos above.

Chestnut Hill,

Mr.

A
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Fourth Prize—$25.00. The wash-tub stand or a folding rotary bench was made by
F. D. Van Volkenburg of Kalamazoo, Mich, The details of the construction and
the manner in which the board was cut for this stand is illustrated at the bottom

of the page.

el

The th r e e photos
graphs at the left
give different views
of the fourth prize
winning entry in
the folded and
erected  positions
and also of the
same device in use,
The position of the
tubs can be instant-
ly reversed.
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WATCH FOR THE FURTHER PRIZE WINNING ENTRIES IN THE DECEMBER ISSUE.
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Into the Fourth Dimension

THIRD INSTALLMENT

First Amezrican and Canadian Serial Rights

By RAY CUMMINGS

“

growing luminous. . . .

”»

an abyss of distance. .

CHAPTER V

LAST PREPARATIONS
OMMITTED thus by my own quiet

words, involuntarily  spoken as
though by a volition apart from
me, I strove for calmuess. A con-

fuston of mind possessed me. But Bee was
quite calm; and presently, though within me
the surge of apprchension continued, out-
wardly I believed T did not show it.

Three of us going into the shadows. And
Will said, not to linger this time in the
Borderland, but to go ou—to penetrate into
the depths of the Unknown realm beyond.
The very thought of it brought a score of
anxious questions to my mind; but when 1
tried to voice them Will crisply checked me.

I rcalized now, with an emotion tinged
by a {faint whimsicality, that Will and Bee
had summoned me here this cvening with
an anticipation of just this outcome. They
had forseen that we all three would malke
the trip together. They were prepared for
it; and Will's first trial had Dbeen experi-
mental wholly,

Thus, I found them ready.
of the knitted suits were at hand. Two
other batteries. But we—DBee and I—had
been seemingly indispensable in aiding Will.
His departure—DBee had been by his side to
remove the battery wires. And far more
important, when he returned, his solidifving
shadow ‘had lain beneath the mattress. We
had been there to raise him up, to hold him
until the substance of his hody was great
enough for the mattress to sustain it. Sup-
pose we had not raised him?  Suppose
while vet within the mattress space—or
within the space the floor of the room it-
self was occupying—the growing solidity
of him had demanded cmpty space of its
own? The thonght brought a shudder—a
thought too horrible to be dwelt upon.

During our brief preparations—which
Will hurried with a grim haste—he did not
once volunteer to explain his experience.
And only once did Bee question him.

“You'll tell us exactly what we are to
do?”

“Yes.  Presently—before we start.”

“You said there was need of haste? A

Two others

. . . The gray outlines of the tatle were dim and blurred:
the gray substance of it, no longer dull and opaque, seemed
Through the wavering image of
the room-wall, I saw opening up to me the vast darkness of
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real danger to our world here—from those
. ;
—ather hbeings ?’
He was arranging the batteries.

“Yes,
Bee. A real danger.”

“You think we can repulse them? Just
three of us going in there? Strangers—'

Strangers indeed. No adventurers into
other lands in all the dim pages of history
could have felt, or been, such strangers.

He interrupted her. “We will do our
best. It is necessary—our cfforts . .. \Ve
will have plenty of time for consultation,

Bee.  You will understand, when we are
there . . . Pour three glasses of water,
Rob.”

V= =~ ~
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¢ ynopsis
I' Robert Manse, o correspondent in the
P New York Office of a Latin-American er-
P port house, in company with Wilton Grant
his sister Beatrice, saw the first of
the ghosts in Februarv, 1946, a few miles
Rutland.  Vermont. These ghosts
were  semi-transparent, glowing  figures
P siuch vesenibling looman beings.  Attempts

i.

¢

[ and %
f to destroy theni zwith bullets or clubs had ]
i

4

4

4

<

4

4

from

no effect ou the shadows. Passing  the
hand through the space occupied by one
of these ghosts produced mno tangible sen-
sation.  Later,
bold and wmore wwinerons, even molesting
human  beings and causing at least ons
death in Kansas, the result of heart failure
induced by the fright of encounter.

Some time later, IVill calls Rob on the
saying that his sister Bee is
quite il and asking Wil to pav them
a oisit.  During the wisit Will mentions
that the ghosts lave alveadv arrived in the
Borderland Iyving between their world and
ours, and that they were on the point of
coming into our world. Rob himself has
discovered ¢ means of entering into this
borderiand, and declares that even though
he is being watched by many of the ghosts
he will make an attempt to-night to enter
their realm and turn the spirit-like creat-
ures back inte their former paths. While
he makes the jonrney, Rob is fo stay behind
with "I7ls sister, Beatrice.

The preparations for the experviment are
made, and IVill clasps upon his arm a
connection to  the wibration-transformer
which, by altering the wibrations of his
body. 1is to tvansform it from mormal sub-
stace to the wraith-like wmaterial of the
other world. They sce a ghostly for:
watching  them as Will's bodv becomes
transparent, but finally the apparatus is
disconnected and they wait for his re-
turn.  Five hours later, IWill returns say-
ing that they must go back with him to
save the world from an invasion of the
ghostly  hordes.

Now continue with

the ghosts became more

telephone,
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My fingers were trembling; it scemed
strange that Bee could maintain such calm-
ness. DBut 1t was simulated for she said.

“\Will, is it—is it very horrible—the chang-
mg, I mean:”’

He stopped Dbeiore her, put his hands on
her shoulders.  His face, so set with its
purpose he had forgotten the human feel-
ings of her, softened momentarily with
affection.

“Brave little Bee.
frightening at first.

No—it is strange—
But not horriblel And
Then it's

vou forget it soon. merely
strange, awesome—you'll see—"
He broke off, turned away, and as

momentarily his gaze touched me, he smiled.
“Awesome, Rob. But for me, this second
time, it will be no great ordeal. Even cx-
hilarating—strangely so.  Youwll sce . ..
We're about ready, Bee.”

She took her woven suit and retired.. I
was soon undressed and into mine. Its {abric
was queerly light of weight, and for all its
metallic quality it stretched readily, almost
like rubber as I put it on. Somehow don-
nimg that garment made me shudder, [t
seemed unnaturally chill as it touched my
skin.

Bee presently returned, garbed as we
were. In spite of my perturbation, my
fear of the dread experience which lay
before me, I felt a thrill of admiration as
I beheld her. So slim of figure, straight
of limb, graceful; and with her grave, in-
telligent face full of one set purpose—to aid
us in every way she could.

“We're ready.” said Will briefly. “Here
are your belts.”

We fastened the broad belts ahbout our
waists. The pouches each contained some
small ohject.

“Don’t bother them now,” Will objected,
as I would have examined them. “Later,
when we get—in there, will be time enough

We're ready. What we are to do
now is simple—I think there will be no
mishap. We will seat ourselves on the
mattress. You two may lie down; I shall
sit up this time.”

“Why?” T demanded.

He smiled. “It is only the first time one
feels the sensations that they are disturhing.
I'm confident of that. We will have the
batteries beside us—” Bee was already
placing them on the mattress. “At my
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signal, we will each disconnect our own.
Should either of you be unable—be over-
come—I will do it for you.”

“But the coming back,” I suggested. “We
raised you up—"

His smile held a faint ironic amusement.
“Don’'t you think, Rob, we can leave that
to its proper time:” He saw my look and
added, with the ready apology which made
him so lovable.

“Naturally you are -apprehensive. But
I've planned for that, of course. There
are many places where the level of this
Borderland—as I call it—coincides exactly
with the surface of our own realm. The
back corner of the garden outside, for in-
stance. 1 have remarked it—I can find it—
when the time comes for us to return.”

Bee said, “Will, I've been wondering—
you were gone five or six hours. Were you
in there very long?”

Tlis smile was enigmatic. “You can have
no conception of this experience—I cannot
answer that, Bee—that's why I haven’t told
you anything—vou are so soon to feel and
see it for yourself.” He was impatient for
the start. “I think we're ready. There is
so little to do—no chance to forget any-
thing.”

With sudden irrelevant thought my heart
leaped. That hostile watching spectre . . .
My anxious glance traveled the room. Bee
said, “It’s not here—I've been expecting—
I'm so thankful it's not here.”

It was not to be seen. T was relieved for
that, at least. With a last deliberation we
all three seated ourselves on the mattress,
Will was between Dee and me. We con-
nected the batteries; I held mine at mv side,
my nerveshaken fingers trembling, though
inwardly I cursed them, fumbled at the
switch to make sure I could control it. The
pellets were in the palm of my other hand;
the glass of water was within reach.

Will said carnestly, “One last thing—and
this is important—more important than you
realize. Whatever comes, we must keep to-
gether. Remember that.  You two-—strive
always to keep with me—close heside me.
Whatever impulse you feel—fight it—do not
yield to it. Remember you must stay by

me.”
The words themselves were simple to
grasp.  Yet hencath them lay a vague im-

haystack above and behind it.

port, a suggestion of what was to comg,
which secmed unutterably sinister. I heard
Bee murmuring.

“Yes, I understand.”

I said, and marveled at the steadiness of
my voice, “Very well, Will—I'll remember.”

He suid, “Now.” 1 saw his hand go to
his mouth. Now I must take the pellets.
Within me a torrent of revulsion surged. I
must take the pellets—at once. Dec was rais-
ing her glass of water. My hand went up; 1
felt the pellets in my mouth.  Acrid. A faint
acrid taste spread on my tongue. And then with
a gulp of the water I had swallowed them,
Breathless I waited, with heart thumping
like a hammer, my lead recling, not from
the pellets but from this excitement, fright,
which swept me uncontrolled.

Will's voice said, “Rob. Your battery—
switch it on.”

My fingers found the little switch; pushed
it. I fclt a faint tingling of my limbs; a
sudden nausca  possessed me; my senses
whirled ; the roomy, which all at once had
erown very sharp of outline, turned nearly
black.

CHAPTLER VI
THE MIND SET FREE

DID not faint, and in a moment I
felt better. My vision cleared; the
room regained almost its normal as-
pect. But the nausca persisted. I felt a

desire 10 lie down. Will was sitting ercct, but
bevond him 1 saw Bee lying on her side,
facing us. I reclined on one elbow, holding
up my head that I might look around me.

The faintness was gone. The sweat of
weakness was upon me. my forchead cold
and clammy ; but 1 could fecl my heart beat-
ing strongly. When was the change to
start? It scemed ages since I had taken
those pellets.

Then I heard the hum. It sounded as
though apart from me; but I knew it was
not for I could feel it. A vibration. Not
of my kuitted suit; a vibration within me;
within the very marrow of my boncs.

My gaze was fixed upon the table across
the room. Its outlines were very sharp and
clear, unnaturally so, with that sharpness of
detail which sometimes comes to the vision

. . Ah=ad of us a shape had appeared!
, it stood, solid and grey,

as though waiting for us, . ."
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~ v
of one who is ill. Now they began to blur—
an unsteadiness as though 1 were looking
through waves of heat. Had the change
started? I raised my hand, examined it
No change, save that the receeding blood
had made it a little pale.

The nauseca was now leaving me. A sense
of relief, of triumph that I was not ill,
possessed me.  With every alert faculty I
determined to remarlk my sensations.

The vibration within me grew stronger,
though to my cars it was unaltered. And
then, abruptly, the change began. My whole
being was quivering.  Not my muscles, my
flesh, my nerves, but the very matter which
composcd them  suddenly made sensible to
my consciousness, The essence of me,
trembling, quivering, vibrating—a tiny force,
rapid beyond conception. It swept me with
a tingling; grew stronger, possessed nie un-
til {for a moment nothing of my conscious-
ness remained but the knowledge of it.

Frightening, horrible.  But the horror
passed.  Again my brain and vision cleared.
My whole being was humming; and then
I realized that I could no longer hear the
hum, merely felt it.  The knowledge of
sound not the sound itsell. And an ex-
hilaration was coming to me. A sense of

lightness. My body growing lighter, less
ponderable. Dut it was far more than that.

An exhilaration of spirit, as though from
me shackles of which I was newly conscious,
were meling away. A lightness of being.
A freedom . .. A new sense of freedom,
frightening with the vague wild triumph it
brought . . . Irightening too. for in the
background of my mind was the realization
that all my physical perceptions were dull-
ing. My elbow was resting sharp against
the rough mattress. I dragged my arm a
triflie; and dull, far away as though de-
tached from me, 1 could faintly feel it. I
moved my leg. It was not numb. The
reverse, it was thrilling in its every fibre.
It moved, but I could only feel it move as
in a dream. 1 cven woudered if I felt it
move at all. Was it not, perhaps, only my
Enowledge that it moved?

Abruptly 1 became aware that the table
across the room had changed. My mental
faculties, with all this morbid change of the
physical taking place about them. were still

(Continued on page 634)

It became visible e
with a shadow of a barn, a
Stood direct in our path
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Auto— Wins Seventh Cup

Electrically Driven Model
Made by Lorace L. Wyatt of Florence, S. C.

AVERY interesting and unigque model of an automobile which will actually run, won the seventh
of the series of cups which SCIENCE AND INVENTION MAGAZINE is offering for the best
model submitted during any current month. This model was built by Lorace L. Wyatt of 503 West
Evans St., Florence, S. C. Mr. Wyatt confesses in his letter that no machine work entered in
the construction of the model, but that it was made entirely from flat tin and copper with such hand
tools as are available at any hardware store. The rear deck of the model is made of copper; the tires
are miniature pneumatic airplane tires. The differential has a worm drive and is so geared that a
small toy electric motor, such as is usually found in toy construction sets has no difficulty in pro-
pelling the machine. A small three-cell flashlight battery is carried in the trunk in the rear and there
is also room under the rear deck for an extra battery. The individual parts were hammered to fit and
then soldered. The car has crown fenders, steering spindles, hub caps, opening doors, a removable
ornamental radiator cap and extra tire, wheel and

tire cover, license plate, stop light, a set of front*
lights of the drum type with no-glare lenses, and

a German silver radiator shell, a German silver

sport bumper in front and rear, full elliptic

springs in front and Marmon type of rear springs.

Who WillBe
\ ? The Next ?
Cup Winner

9
D
D

2 2 2 2

The above photo shows a top view of the automobile which won

this month’s prize, and illustrates the charming lines of the

car, The body has a two-tone paint job. Note the full sport

fenders at the front and the bumperettes at the rear, between
which the spare wheel and tire is located.

Why Not Have

Your Name In
the Above

This photo gives a side view of this

month’s prize winning model, the

chassis of which is channel in design

and deep. Note the two-third length
running board.

This illustration\
gives another
view of the
prize winning
model.  Battery
compartment in
trunk.

PERHAPS YOUR MODEL WILL WIN THE NEXT CUP. HAS IT BEEN ENTERED?

www americanradiohictorvy com
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This Month’s Cup Winner

I FRONT VIEW~
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The diagrams above show the full assembly view of the miniature automo-
bile as made by Mr. Wyatt who won the trophy cup in this month's con-
This automobile is operated through a worm gear by a small toy
motor and the batteries are found in the trunk at the back of the car and

test.

INNING SCIENCE AND INVEN-

TION Magazine troply cups scems
to be an easy matter to some of our readers.
Up to the present time seven cups have been
awarded. This is the first one won by a
model of an automobile, although there have
been several engine models and a few ship
models which were previously the fortunate
entries. Full details of the conditions for
entering this prize contest will be found on
page 654. Our rcaders may enter any type
of a model in this contest and win the 17%4-
inch cup weighing nearly five pounds. A
cup is ;awarded every month for the best
model Emcrcd which may be of any con-
ceivable type of an engine, an airplane, a
submarine, a battleship, a motorcycle, or in
fact any article which can be made without
the aid of purchased knock-down parts.

an optional space for extra battery is provided under the rear deck. The

dashboard of the auto was hammered in such a shape that it appears to

contain the usual dashboard instruments. Crown mudguards were used in
the actual construction.

The photo above shows a view of the prize winning automobile looking up from the bottom.

BLUEPRINTS OF THIS MONTH'S CUP WINNER CAN BE OBTAINED FROM THE BLUEPRINT DEPT, FOR $1.00 FOR COMPLETE SET.

R V.UV VAP oLV PoVat a U TaVo [Tl ¥ Tal oV 2 WA~V -Y = = W
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Model Auto -- Cup Winner

7 CHASSIS ~

+

/
FRONT END

STEERING
SEE DETAIL ROD

]
MOTOR SUDDOQT !
NG BRACKET

FRONT
SPRING. 1
SEE STEERING
DETAIL COLUMN.
’ BRASS

USE ANY TYPE OF REAR END BATTERY \
TOY EL,ECTRIC MOTOR SEE DETAIL COMPARTMENT SOLDER
/ 5
f /,
7
- {
-¥5) DIA. / i
BRASS ROD -y | LEAVES oF
y } ']l SPRING TO "~
.]" BE MADE oF
| SPRING BRASS
: V64 THICK
| 4 LEAvES
TIE ROD ~TOP VIEW OF  F_ T sPACER

CROSS SECTION OF

WORM AND WORM
GEAR HOUSING

MAKE ONE- |

CHASSIS FRAME . BATTERY
BOX, GEAR HOUSING AND

TIE CHANNELS CAN BE MADE
OF SHEET BRASS. ’&I}V.CODDER

ALUMINUM.

CHASSIS FRAME

P

~END VIEW OF
REAR SPRING ~
SCALE- DOUBLE SIZE

~ -

X
X

~SIDE VIEW OF
CHASSIS -ASSEMBLY~

MOTOR”™

RIVET
OVER

BRASS OR
ALUMINUM

WHEELS R

~TOP VIEW OF
FRONT END~\'

TIE ROD. BRASS OR
ALUMINUM STRIP

0 ! 2 3 4
e !
DRIVE ~ P SCALE IN INCHES

THIS
WHEEL \
RUNS FREE

OF CHASSIS ASSEMBLY

SHAFT.

BRASS

L ~TOP VIEW OF

REAR END~
SCALE - DOUBLE SIZE

|“H:-l\,

-END VIEW OF HUB AND
/ TIE ROD

STEERING ROD
BRACKET

FRONT WHEELS
RUN FREE
ON SHAFTS

sbLDEn FRONT SPRINGS. s /s'er

, BRAS !
~FRONT VIEW OF -

GRONH EhR DOUBLE SIZE

Bn'Ass i

!
LEAVES OF SPRING TO BE MADE OF

SPRING BRASS, s THICK. 4 LEAVES

~DETAIL OF FRONT SPRING~
MAKE TWO. SCALE DOUBLE SIZE

-CHASSIS ASSEMBLY
AND DETAILS OF A MODEL
SPORT _ROADSTER ~

The above drawings show the chassis assembly and the details of the model
sport roadster which won the cup in this month’s SCIENCE AND IN-
VENTION Magazine Contest. To the readers who do not know about this
cup contest, we would advise that with each issue of SCIENCE AND IN-
VENTION Magazine a trophy cup, handsomely engraved is given for the
best model of any mechanism which the builder may care to develop. Model
ships, airplanes, steam engines, automobiles, motorcycles, gasoline engines

and in fact, any form of model may be entered in this contest and may win
one of the big cups. SCIENCE AND INVENTION Magazine also has a
blueprint service department and our readers may avail themselves of the
opportunity of securing the blueprints of prize-winning models at very nomi-
nal fees. In the model illustrated above, a small electric motor drives the
automobile which even though simply constructed, is remarkably accurate for
its size and the interesting feature is that the device actually works.

www americanradiohictorvy com
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$5,000.00 MATCHCRAFT
CONTEST AWARDS

First prize—3$100.00 is awarded in this month’s contest to E. S. Nostrand of Brooklyn, N. Y., for
his construction of a SCIENCE AND INVENTION Symbolic Temple. Although Mr. Nostrand
started to build this model when the contest was first begun, it was not until this month that he
completed the same. The pillars are made of matches and on the top a scroll also made of the:
same material will be found. The dome was built around a large ball and the windows in the
temple are painted celluloid, through which a fight may penetrate. The construction is 974
inches wide, 12 inches long and 1134 incres high. Thousands of matches were required.

T he photograph
here shows Miss
Miriam V. Chaims
holding the first
prize winning mod-
el in this month's
Matchcraft Con-
test. An idea of its
size can be obtain-
ed from the photo.

As has been repeatedly specified,
he decorative effect surrounding

-he temple is not taken into con- Grass is
sideration in the construction of formed by
any matcheraft a towel.

models. The trees
in this particular
construction are
made of sponges.

i - o s

The two lamp posts in the front of the
temple are built up of matches and then
carved. Small silvered beads form the lights,

o
T
?

A side
view of
the
temple,

16 Monthly Prizes

First Prize ... e ....$100.00
Second Prize ... 17500
Third Prize ... e 50.00
Fourth Prize . . .. 35.00
Fifth Prize ... ... 25.00
Sixth Prize ... .. . 20.00
Seventh Prize 15.00
Eighth Prize .. 12.50

9th to 16th Prizes of $10.00
each .. - . ~ $80.00

J

3 ———— = — e — e ~ v T )
1
* $5,000.00 Prize “Matchcraft” Contest |
; ’ . rize atcncra )
1S WATCH FOR PRIZES IN DECEMBER ISSUE. ]
b
b OR the present year, SCIENCE AND (87 Al models submittel to SCIENCE has any doubts as to the model (where phot{)s {
q INVENTION magazine will award a to- AND INVENTION Magazine will be prompt- ouly are submitted) complying with 3&1 the ]
b tal of $5,000 in prizes. in a ncw contest ly returned to the builder, who will prepay all regulations, the judges may, at their discre- 1'
b You are asked to make models, fashioning the charges. tion, request that the actual model be sent in 4
L, same entirely from saicty matches. Please ob- (93 Where SCIENCE AND INVENTION for inspection, paying transportation charges |
b serve the following simple rules: both ways.
3 (1) Models submitted must contain at least (10) This is a monthly contest, lasting Afor
3 ?_0 per cent. safety matches in their construc- (MPORTANT twelve months, each momh]{ contest dclosmg;
ool n the first of the month following date o
¢ (2) Models made of toothpicks. paper UITE a few matchcraft models from con- ?ssu& Thus the contest for the month of No- 4
¢ matches, or non-safety matches, are not elig- testants arrive broken c¢very month, due vember will close December 1, 1926. and prize 4
ible in this contest. . to faulty packing, or wecak construction. It winning announcements will bhe made in the 4
(3) Models can not be built around boxes should be remembered that hoxes are often February, 1927, issue.  The December issue 1§
or other supporting articles.  Walls. roofs, violently thrown around in trausit before they will contain September prize winning entries. 1
etc., must all be self-supporting and made of reach us. Make sure first that your model is : : 4
! W - S R (11) Models must be shipped in 2a strong
matches. L . constructed strongly enough to withstand severe _ e N . cardlhoard box, as
(4) Al liquid adhesives, such as glue, shel- shocks. Then, hefore you send us the model. wooden Dbox, ns\erxf\}\v?rw’flovN ; o i b
lac, cements. ete., are permissible. after vou have it packed as well as you know SCIENCE AND - : ganl oy o
(5) Models may b ainted itded or sil- } e i T held responsible for breakage in transit due to 4
5 els y be P , & how. thraw it up almost to the ceiling and let dels having been improperly packed 4
vered. . it come down on the floor. Open up the box mo E,)s v g Tel seit. Beds N to affix 4
(6) Models may he of any size. . and see if the madel is not damaged. Only after (12) When models are eg ,aded ure to the {
(7) In order to win a prize, it is necessary such a test can you know that the model will tag, gn_nn%f y°I“" "da{?t‘? jEgy & nar:‘;’ and ad. A
that either models be submitted. or, if this is arrive safely. model itself. 'In additio ‘fpl’\ck’l ee 1
not practical. owing to their size, a 5”x7” pho- All First Prize Awards will henceforth be- dress on outside wrapper of package. 4
tograph of the model may he sent in len come the property of the Experimenter P‘Pb!‘:‘h' (.13) “A:l(lress all’, letters, packages.c e}fﬁ(fcm 4
of the model itself. The best models submit- ing Company and will be used for exhibition Lditor, Matcheraft” Contest, care S',T o E
|} ted each month will be awarded the prizes purposes. AXND INVENTION Magazine, 53 Park Place,
>  scheduled herewith. New York. 4
iy . 4
[t Caution—Soak or cut heads from matches before building your model so that the models may be expressed or mailed. )
The strike-everywhere square cut Liberty matches can be used if the heads are cut off. )
This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926.
A A AL AADADLAALAAAMDLSAAAADSLAADLASAALAAAAADSAALAALSLALAALLLlArtrLslcddda e e A A A A AAAAANdAdAAAaLdsa bl
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Match-

Craft
\ Awards

. e
Thirteenth prize — $1C 00
was awarded tc Joe Cr=-
shaw of Harrisburg, I,
for his bust of Abrahan
Lincoln made from =z sel:d
block of matches and thea
carved. The metches w=r=
laid in different directiers
$0 as to give the face 13

seeming texture.

Another view of the
fourth prize shown on the
previous page.

Fifteenth prize
—3%$10.00. The
figures in the
weather house are
operated by a gut
string.  Model
made by H. S.
Watson, Roch-

PPp—>
Nicth prise — $.0.00 was
awzrdes to the corstructor of
a matzhereft cup made to
simalate ths SCIENCE AND
INVEMTION mcdel trophy
cu Kote hys tie matches .
= at the top are bent. This
mecdel was mzde by W Kou-
cti of Wailuka, Mouai, T. H.

P
Tenth prize--$10.00.
A salt and pepper
shaker stand ir.
which the shakers
and tooth-pizk
holder are made of
matches, won for
its nameless build-
er, the tenth prize.

PP
Seventh  Prize — $15.0¢.
This interesting tool bo<
containing all of the tcok
required by a carpentex
in miniature was made b4
Grant R. Bown of S$Siaé&
bury, Pa. The tool chest
itself is only 5§ incaes
long and the
hinges on the
Sixteenth prize —- $10.00 was, chest are
awarded to R. Hasselman of San uniquely con-
Jose, Calif., for his mode! railway structed of

match-sticks

s

Third prize—8$50.00, was given
to the builder of a full-sized
tennis racket, the strings ot
which are of matches and in
fact the entire construction is
made of the same wood. The
matches were cut and joined
to form the strings. Approxi-
mately 5000 sticks entered the
construction. Inasmuch as the
handle of the racket is solid
one can easily see how so
many matches were used up,

a locomotive and tend=r llistratel ir the pho-ograph below. This model is strongly

Eleventh prize—$10.00 wa: won by C. J. Ewald of Cincinnati, O., for the model of
built as can be noteC -y looking at tie thickness of the sides of the tender.

it

T his photograph
shows Miss Shirley
Hecht holding the
third prize winning
entry, the tennis
racket made by
Gordon B. Wood
of Pasadena, Calif.

il wwwamericanradiohistory com
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Match-
Craft
Awards

<E—etee
Miss Shirley
Hecht
holding the
second
prize
winning
entry.

PP—>
Second Prize—$75.00 The photo-
graphs here show a uniquely con-
structed automobile, 16 inches
long fitted with springs, a tie rod.
bLumpers, a steering wheel which
actually steers, opening doors,
clutch, brakes, latches for the
doors and cven a spare wheel, tail
light, license plates and headlights.
Model made by Sherman F. Wot-
ton, Friendship, Me,

P o

A e A 14th prize — $10.00.
1 4&- \ ” The matcheraft boat
Yy W Y\l here illustrated has its
,L /S ¥ flags. ropes and ladders

Ul made of matches. The

p model was built by
| / Robert Edgerton of
{ Rocky Mount, N. C,
and it scems remark-
able that it was not
completely smashed in
shipping. Front and
rear hatches raise.

Fourth prize—$35.00. Quite a
few of the models that were
submitted in this month’s con-
test are not identified by the
builder's name. This is one of
them. It represents a chicken
farm provided with brooders,
incubators, food storage, water
buckets and attendant para-
<—fq€ phernalia,

A well  constructed
Lincoln placque win-
ning the sixth prize,

<

Eighth prize —
$12.50. The clock
tower here shown
is 14 inches high.
The builder of the
model did not send
his name so we
cannot tell our
readers who con-
structed this tower.

“«—ilt
i Sixth prize—$20.00.
L on which is carved the head of
e H," Abraham Lincoln was made by
vl Joe Janssen of Chicago, Il It
1 4 represents an interesting bit of
:‘Ii carving. Thousands of matches
were used in the placque which is
only 16%; inches olng and 61
inches wide.

This plaque

e

PPp—r
Twelfth prize — $10.00. Risdon
Moore of Galesburg, Ill, built the
truck here illustrated. It is 6
inches long and rolls very freely,

3 o= a gl
-
"

T

FTTiss

Fifth prize—$25.00. The ukelele
illustrated here was made by F.
G. Hill of Jackson, Tenn. Note
how artistically the matches are
laid on the front of the uke.

7

o :::‘“f‘ 3
: =33

Lack of space prevents us from il-
lustrating the back of the uke.

e o cioanradiobictarn . oo
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At right, a close-up of the surface of the sun
taken through a powerful telescopic camera. The
peculiar markings visible in this enlargement are
caused by calcium floculi on the outer envelope

of the sun. P—

Below: An unusual photograph of a sun spot at
its maximum extent. While this spot does not
appear to be of great importance, it shows an
eruption in the photospherc covering an area of
3,000,000,000 square miles.

S

Science and Invention for November, 1926

Sun Spots, the Weather and Crops

By CARRINGTON WOLF, Ph.D,.

other activities of the sun also vary in this
cycle of cleven years. A result of interest
recently announced by the Mount Wilson Ob-
servatory is that the sun gives off more ultra-
violet light when there are many sun spots.
Modern research has demonstrated that the
curative power of sunlight is in the ultra-
violet which does not pass through glass.

The effect on the ecarth most obviously
connected with the sun spot cycle are those
associated  with  the electrically charged
particles reaching the earth from the dis-
turbed regions of the sun. In the rarefied
upper lavers of the atmosphere, a heavy
stream sets up a glow, as the particles strike
in along the lines of force of the earth's
magaetic ficld. These displays are more pro-
nounced in the polar regions, where the lines
of force are nearly vertical, and consequently
are referred to as northern lights, or some-
times as auroral displavs. Some of the
readers will remember the brilliant displays
of 1916 and 1918, near the last sun spot maxi-
mum.

When a heavy stream of solar electricity
reaches the earth a difference of potential
will be set up between two regions some dijs-
tance apart, as for example New York and
Chicago. If they are connected by a wire,

T ESTRICALIY €HARGED
?\gucu»:s LEAVE THE
$Uk, 1N GREATEST NUM-
IEFS2 AT TIMES OF Sy

FPOT ACTIVITY‘

T has been known for many years that
the sun spots slowly increase in number
slowly decrease until none are seen for
days at a time, and then increase in

number again. The cycle averages about
eleven years, but may be as short as eight or
as long as sixteen years, judging by records
going back to 1749. The spots are storms on
the sun, and there are variations from the
average of eleven years. In the same way. an
observer attempting to determine the terres-
trial years from observations of snow storms
would sometimes find it considerably more
or less than twelve months.

Modern observations have shown that

DIETUR

CORN
BEST IN YEARS
OF FEW SUNSPOTS

TREES—EE ST IN YEARS OF MANY SUHSPOTS

¥
OATS
AFFELTED LITTLE

OR NOXE BY SUN
.SPOT CYCLE

SOME BETTERIN YEARS
OF FEW SUN SPOTS, BUT
MORE INFLUENCLD BY

ANNUAL RAINFAL

Research has brought out the fact that vegetable life is influenced to some extent by the periodicity
of sun spot disturbances. While these conclusions are open to question, due to the comparatively
short period of observation, predications are more or less practical,

www americanradiohistorvy com
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PEACHING THE EARTH,THESE -
ELEETRICALLY:CHARGED °
FAFTIELES SET UP.DISPLAYS
GF NORTHERN LIGHFS .AND *-
TELEGRAPHIC AND ~
TEZEARORIC COMMUNICATION

Periods of sun spot activity are characterized by

electrical distubances of various kinds which cause

tangible effects on the earth. Northern lights are

one of the most notable and easily recognized of

these phenomena. Radio and telegraphic service
sometimes suffers.

current will flow through the wire causing
the telegraph and telephone companics con-
siderable trouble. At times communication
is practically stopped.

It has been long known that auroral or
northern light displays and these disturbances
of telegraphic communication, are more com-
mon at times of sun spot activity. Two spots
were large enough to be seen with only a
smoked glass on January 26 of this vear,
when telegraphic commuuication was tied up
all over the country practically throughout
the day. A display of northern lights was
visible that evening,

To most people, however, the effect of the
sun’s activities on the weather and crops is
a matter of more interest. Unfortunately,
the atmospheric circulation and clouds com-
plicate things considerably, and the weather
bureau officials as yet can make no use of
sun spot observations in forecasting weather
and crop conditions. In spite of this, many
interesting results have heen obtained, if one
is content with rather general statements.

Perhaps the first result of this nature ob-
tained was that temperature records average
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highest near sun spot minimum, when the
sun is really giving off the least heat. Several
investigators have examined records over the
world extending back to about 1750, the
earliest reliable temperature and sun spot
records. and the results may be cousidered
established. To illustrate we have plotted
curves showing the temperature change
through the sun spot cycle for the New Eng-
land states, and for lowa. The weather
bureau records for the last 33 years were
used in plotting these curves. The New
England states being near an ocean, the
curve is smoother, and the variation is less
than for lowa, in the middle of a continent.

Modern investigators have found that in
tropical countries with a dry climate, the
temperature rises when the sun radiates more
hicat. Clayton states that this happens at
Galveston, Texas. This suggests at once the
explanation which has been proposed to ex-
plain the records over the greater part of
the United States and Europe. It is as fol-
lows:

As the heat emitted by the sun increases,
the greatest increase in temperature will
naturally be in tropical countries with a com-

T IOWA CORN T
l | STATE AVERAGE PER ACRE |
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In connection with effect of solar activity on
vegetable life, it is interesting to compare the
JTowa corn crop with the sun spot calendar.
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The chart above offers a graphical comparison
between sun spot activity and precipitation.

OF SUNLIGHT ARE iN THE
ULTRA-VIOLET, WHICH DOES
NOT PASS THROUGH GLASS.
IT MAKES HEALTHY CHILD-
REN, MAKES COWS GIVE
BETTER MILK AND HENS LAY
BETTER EGGS -

WITH SUN SPOT
ACTIVITY THE
SUN RADIATES
MORE HEAT

WARMER HERE, IN
REGIONS OF CLEAR

SKY. NEARLY DIRECT

609

PROBABLY WARMER
IN POLAR REGIONS

COOLER HERE DUE TO

RAYS OF SUN,AIRRISES

Sun spot activity has been shown to have some noticeable effect upon the sequence of the seasons

and t}le intensity of temperature extremes.
principle upon which this effect is dependent,

A little study of the above drawing will make clear the
The unusual weather experienced throughout the

world for the past few years may be due in large part to such disturbances.

paratively clear sky. The warm air rises, and
other air coming in to replace it increases the
circulation over the rest of the world. Over
most of the eartly, the dircct rays of the sun
tend to raise the temperature. but the in-
creased circulation of the air, has a cooling
effect. The records indicate that at Galves-
ton, Texas, the cffect of the sun’s rays pre-
dominates, resulting in a rise in temper-
ature; but a little farther north, the cool air
coming iu predominates over the slanting
rays of the sun resulting in a lower tempera-
ture. As most of the temperature records
fave been kept in latitudes as far north as
New England or lowa, the average gives a
lower temperature.

On this theory one would expect that with
an abnormal increase in the sun’s heat, the
heating effect of its rays would predominate
over the cooling effect of the atmospheric
circulation for most of the United States and
Europe, resulting in a higher, rather than a
lower average temperature. Proiessor
Humphreys suggests that this very thing hap-

THE SUN RADIATES MGRE
ULTRA-VIOLET LIGHT AT
TIMES OF SUN SPOT
ACTIVITY

Sun spot disturbances cause an increase of ultra violet radiation which increases the curative and
beneficial effects of the sun’s light on animal and vegetable life in general.

winsnEamericantradioletory com

pened in 1778, The “sun spot number” for
that year is the highest on record, indicating
that the heat of the sun was unusual. The
temperature records for that year, instead
of being relatively low, are high, and Pro-
fessor Humphreys suggests that the sun was
so hot it raised the temperature not merely
in the tropics, but over Europe as well.

Cloudiness is important also, for in a large
area of clouded skies the direct rays of the
sun are recflected away and can have little
effect in raising the temperature even m
equatorial regions. The increased circulation
results in a cooling. Some investigators be-
lieve that on the average it is a little more
cloudy near sun spot maximum, and that this
explains the average temperature over the
world, seeming a little cooler.

The most complete investigations of rain-
fall records, for examiple the work of Alter,
have shown little relation with the sun spot
cyele in most places. To illustrate this point
we are including curves showing the rainfall
records for the past thirty-three years aver-
aged on the period of one cycle for New
England and for Towa. One might suspect
that in the New England States the most rain
is two years after sun spot maximum, but in
Iowa no relation is apparent.

Since there is without doubt a temperature
change it is reasonahle to suspect that crops
would show the effect of the sun spot cycle.
One might also suspect that the change in the
amount of ultra-violet light would affect the
growth of vegetation. A few years ago
Douglas of the University of Arizona made a
veryv complete investigation of the growth of
trees in relation to the sun spot cycle. Euro-
pean trees, trces in Vermont, Arizona and
the big trees of California were investigated.
It was found that in general the growth rings
were thicker in the yecars of many sun spots.
Some sections of trees showed the solar cycle
in a remarkably, clear f{ashion. Recently the
telation of the corn crop to this cycle has
been investigated at the University of lowa.
From records of the average yield per acre in
the state for the past fifty-five years it was
found that the corn crop averaged about four
bushes per acre higher near sun spot mini-
mum. This is probably because corn is a
warm weather crop, and the best yield is oh-
tained on the average in the vears of higher
temperature. The wheat crop shows the
same cffect to some extent, averaging a little
better in the years of few sun spots, but it
seems 10 be more affected by differences in
the annual rainfall than corn. The vield of

(Continued on page 633)
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Above photograph shows a portrait of a lady

painted by Frans Pourbus now on exhibition in

the Metropolitan Museum of Art. This photo

depicts the lady’s face covered over with new

pigments. The ideal portrait here shown be-
came the real portrait at the right.

X-Ray Exposes Doctored Pdinting

Science and Invention for November, 1926

The photo above is the same portrait as at the

left after the new paint had been cleared away.

The work was done under the supervision of

Edward W. Forbes at the Fogg Art Museum of

Harvard University with money from the Milton
fund.

ing portrayed. The X-rays showed that the
only damages were a chip out of the fore-
head and a crack running through the left
side of the face. The cross bars over the
entire panel are shadow records of the
cradling which braces the panel at the baclk.
The Netropolitan Muscum of Art had the
paintings cleaned of its repaints and fillers
and obtained the result shown in the photo-
graph at the right. In this manner an au-
thentic portrait characteristic of the time in
which it was painted was obtained.

THE problem concerned a photograph of
a lady which was attributed to the
painter, Frans Pourbus and to solve the
problem, X-rays of the painting were taken.
It was discovered that the lady's face was
covered over by mnewer pigments through
which the X-rays pass quite readily, whereas
the older painting underneath intercepts
X-rays to a noticeable degree. The ex-
aminers also found that the painting be-
neath was more real and it did not have the
prettiness of the ideal face which the paint-

An X-ray photograph showed that the work
was of an old master and differed in several res-
pects from that on the surface.
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$38,000.00 IN PRIZES

Offered by Science and Invention Magazine

$21,000.00 is offered by this publication for proofs of spir-
itualism. The editors of SCIENCE AND INVENTION
Magazine do not believe that any authenticated cases of
spirit manifestations or phenomena have ever been pro-
duced. They hold that all spirit phenomena are fraudulent
in nature and that those organizations which try to entice
people into their circles to ostensibly listen to messages
from beloved ones who have passed from this world into
the next are carrying on a fraudulent game which is more
harmful than good. This publication does not mean to infer
that legitimate forms of religion are harmful. Its fault
is only with that form masquerading under the guise of
“spiritualism” and purporting to give messages from the
spirit world. See page 597.

$6,000.00 will be given by this publication for proofs of
“astrology.” SCIENCE AND INVENTION Magazine
holds that there is no truth in astrology, and that it is not a
science and that statements made by astrologers, unless
they are very general; cannot be seriously entertained.
This publication will, therefore, pay $5,000.00 to the as-
trologer or forecaster who will foretell three major events
of such a nature that he will have no contro! over the out-
come of the same, and who will describe in advance each
event in detail, giving the location and the result or the
casualties if the event is an accident. This journal will
also pay $1,000.00 to the astrologer who will produce three
accurate and perfect horoscopes of individuals whose ini-
tials and dates of births will be supplied to him. For fur-
ther details, see page 596.

$5,000.00 will be paid by this publication during the fiscal
year for models built entirely of matches. The entire con-
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struction of these models must be of the wood of matches,
the heads of which should preferably be cut from the
wooden sticks. Although this contest was primarily in-
tended for shut-ins, it is not limited to those unable to get
about other businesses. Full details of the contest as
well as this month’s prize winning contestants and the
models which they built are to be found in this issue on
page 605.

$5,000.00 will be paid by SCIENCE AND INVENTION
Magazine to the individual or individuals who will dem-
onstrate a working model of a perpetual motion machine
at the offices of this publication. This magazine does not
believe that perpetual motion is possible, and this award
is primarily made as a protection for those who would in-
vest in constructions of this nature. Many times a would-
be perpetual motion inventor will tell prospective invest-
ors that he needs just a few more dollars to patent his in-
vention, that his machine is the only one which will oper-
ate, and that it has received recognition in the scientific
world. The story told in present-day circles is that the
inventor has collected millions of dollars for his system
from any one of the large automobile manufacturing con-
cerns. Under the latter circumstances, the inventors claim
to do investors a favor by permitting them to invest. Those
telling the first story will patent the invention as soon as
they get the additional funds. To both of them the editors
say that they will pay them $5,000.00 when they merely
exhibit a working model of the device. We desire no
rights to the invention whatsoever.

$1,000.00 and more is being paid every month by SCI-
ENCE AND INVENTION Magazine to its authors. Ar-
ticles are all paid for, except those written by our staff.
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Science and Invention for November, 1926

AIDS TO QUICK STARTING ON FROSTY
MORNING

O single accessory is available for

the engine, which will insure a

positive start on a frosty morning,

but such accessories as dash

primers and electrical heaters combined

with an engine in good mechanical shape

and a driver with considerable practice, will
get the engine going without much delay.

Assuming the engine is in condition, with

tight valves and pistons, free from carbon

and the spark plugs are clean, the owner

INCREASE
GENEPATOR TIGHT VALVES
OUTPUT-

N AND DISTON__S/-.
HIGH GRADE CLE;,I'U(?EARK o
FUEL !
.? £

CHARGED BATTERY-" CLEAN FUEL / i RADIATOR |
SYSTEM — ! AND ENGINE
LIGHT ENGINE OIL—  PROTECTED

Starting aids for extreme cold:
—_can of half ether and one-half gasoline for
priming;
—_woolen cloth around intake saturated with hot
water;
—building brick heated and placed adjacent to
carburetor.

Denatured, alcohol mixture to prevent engine
from freezing:

Percentage Lowest Temperature
10 Lottt 24° above
1 R I 16° above
30 ........ ADonoGad0ao0060060a 7°© above
L 1 R 2° below
-1 | S 8° below

should put the fuel and electrical system in
good operating order for quick starting.

Fuel lines, sediment bulb, vacuum tank
and the bowl of the carburetor, will collect
water, which in freezing cuts off the gaso-
line supply.

Drain and clean out all sediment and re-
fill, for winter use, with one of the better
grades of gasoline mixtures. This gasoline
costs a few cents more per gallon, but it
saves a drain on the starter and gets the

SPRINKLERS
SLUICE AND

WAS
AND
OFF CHASSIS

4 DERFORATED
WITH g HOLES

Here is a simple and very effective way to wash
mud and dirt off the chassis by the use of two
lengths of perforated pipe.

Conducted by GEORGE A. LUERS
A New Monthly Department Prepared by a Well-Known Automotive Engineer

engine running more readily than will the
poorer grades.

The lightest grade of oil, consistent with
the manufacturers instructions, should be
used in the engine. Do not simply add light
oil to the old oil, drain, flush and refill the
oil reservoir.

The storage battery should be as near
fully charged as possible and to have this
condition, the charging rate of the generator
should be increased. The service station will
usually change the charging rate of the
gencrator without cost to the owner.

A good tight radiator and hood cover
should be fitted over the engine, to keep off
as much cold as possible.

Having observed the above precautions,
the owner is prepared for a quick start, un-
der average conditions.

The action of starting the engine, should
proceed as follows. Turn the engine over
about four times, by hand or starter, with
the choker rod all the way out. Switch on
the ignition, hold out the clutch and with
the choker nearly all the way out, press the
starter. Linmediately the engine fires, press
the choker back and almost as instantly pull
it forward again, moving it back and forth
quite as rapidly as possible. To pull it out
fully will flood the engine and to push it
back entirely starves the engine, so the best
means is to pull it out with a series of jerks,
until the engine ceases to balk.

In zero temperature or lower, the owner
will find a hot brick placed adjacent to the
carburetor an aid, hot water is also of value,
use this over a woolen cloth wrapped about
the intake manifold.

Some owners, make it a practice to stop
the engine by pulling out the choker. This
fills the cylinders with gas, but it also dilutes
the engine oil. If used, the oil should be
changed each five or six hundred miles.

Park whenever possible, with the car
headed down hill, and coast to a start. This
saves the battery charge as will also less
usc of the bright headlights for long periods.

An ordinary oil can, filled with one half
commercial ether and one half gasoline, with
a cork over the spout to prevent evapora-
tion, should be kept under the hood for an
emergency. Use this to prime direct into
the cylinders.

A frozen enginc may start, but cannot be
driven far, so take the precaution to add
denatured alcohol to the radiator at the ap-
proach of cold weather. The proportions
given in the chart will avoid freezing at
the temperatures indicated.

PIPE SPRINKLERS TO CLEAR RUNNING
GEAR OF MUD

Washing the car in the colder months, is
under the best conditions, a disagreeable job.
It is inadvisable to allow the accumulations
of mud and wet dirt to remain on the chassis
of the car, as this will rust up the various
parts of the brake mechanism, the springs,
stecering gear, mud guards and running
boards.

The pipe sprinklers shown in the attached
sketch, is a simple and inexpensive means
for avoiding the usual washing duties and
allow of clearing off the chassis of the car,
immediately that it is driven into the garage.

Two one inch sections of iron water pipe
about nine feet long are placed in the center
of the garage floor, about four feet apart.

T PP N VN PR TP FPoY SE P o= W AP Do~ G—

These pipes are perforated with one six-
teenth inch drilled holes, and are connected
with the water main or garage hydrant.

A valve to turn the water into these
sprinklers is located in a protected position.

DETECTING COMPRESSION LEAKS

One of the discouraging details of car
operation and maintainence, is that of mak-
ing a correction in mechanical parts, only
to find on completion, that the electrical
part of the engine was the primary causc.

As an example of a specific case, only re-

e —— INTARE és‘r’ié‘}‘ég
SHORTLENGTRY — g ———= "
RUBBER HOSE | | WO B S

E

LA

\|.
BREATHER
PIPE OF

3
TURNED OVER SLOWLY,
T [¢]

OMPRESSION
ESCAPING LOCATES

C

FAULTY PART.

To “hear” leaks in piston rings and valves, you

listen 2t the end of the rubber hose connected
with the breather pipe.

cently one owner had new rings put on a
piston, and immediately on top of this had
the cylinder bore ground out, fitted a new
piston and special rings. The real trouble
was in a worn cam operating the breaker
mechanism, one point of the cam being worn
down so that the spark was very intermit-
tent in the one cylinder.

If a leaking piston or a bad valve is sus-
pected, it is a simple matter to detect these
before tearing down the entire engine, and
much labor and expense is avoided, if the
trouble is found to be electrical, through this
check up on the pistons and valves.

The sketch shows the process of checking
up, for which purpose a length of hose, in-
serted in the engine breather is needed.

Place this hose to the ear while the cn-
gine is turned over by hand slowly and a
loud hiss will tell if the rings on any one
piston are stuck, worn or broken.
(Continued on nage 663)
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REMOVE SCREWED
STRIPS AT EOGES
OF WINDOW FRAME

CUT CELLULOID TO
LENGTH AND WIDTH
OF WINDOW

BEND ECURE CELLULOID AT
" THREE EDGES WITH
THE SCREWED STRIPS
B8ODY . )
OF
CAR

Economical way to replace broken glass in
sedans by the use of sheet celluloid.
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How to Solndnfy Alcohol Instantly Without Heat

SATURATED CALCIUM
ACETATE SOLUTION

| MIXING
il soLuTIONS

Above:

Below:

AKE a saturated solution of cal-
cium acetate by dissolving one
l ounce of the acetate in three
ounces of water; allow to settle

or filter to obtain a clear solution.
Measure 85 cc. of denatured alcohol with
a graduated cylinder and pour it into a glass.
After washing out the graduated cylinder

Stirring calcium acetate in water to give a saturated solution.
ing 15 cubic centimeters of the calcium acetate solution.

Pouring the 15 cubic centimeters of calcium acetate solution into the alcohol.
a knife.

By O. IVAN LEE, B. Sc, F.MS.A,

ALCOHOL
_2_5 c.c

Burning the piece of solidified

with water, measure 15 cc. of the saturated
calcium acetate solution into it.

Dump the 15 cc. of saturated calcium ace-
tate quickiy into the 83 cc. of denatured al-
cohol. giving the whole a guick swirl or stir
to mix the two solutions.

Instantly. the alcoho!l will solidifv to an
opalescent mass as hard as soap! The glass

Putting 85 cubic centimeters of alcohol into a beaker.

CALCIUM

ACETATE 15c.c

Measur-

The liquids solidify and a piece can be cut out with
alcohol.

may be at once inverted without spilling a
drop. With a sharp knife, cut out a cube
irom the center of the mass.

To prove that this material is really solid
alcohol, place the cube on a piece of plaster-
board. On applying a lighted match, the
cube will burn with a smokeless flame and
intense heat,

Why Sunsets Are Red

By O. Ivan Lee, B. Sc.. F.M.S.A.

‘HYPO" SOLUTION

or sodium thiosulphate solu-

“hypo,”
tion is perfectly transparent to white light, let-

A clear

colors of the spectrum pass
through it.

ting all the

HE predominating yellow orange and

red colors of sunset are due to the ah-

sorption of the shorter wavelengths of
violet, blue and green from white by the
thick layer of suspended dust, smoke and
moisture particles intervening between the
sun and the observer at this time of day.
This effect may be duplicated by the follow-
ing striking chemical experiment.

A Chemical Sunset Effect

Dissolve a teaspoonful of photographer’s
“hypo” (sodium thiosulphate) in a glass of
water and view the solution against a strong
light which will appear undiminished in
brightness and unchanged in color. In other
words, all the colors in white light are trans-
mitted.

Now add a little hydrochloric acid (a few
drops should be sufficient). In a short
time, the clear. colorless solution will be-
come clouded. then milky and finally opales-
cent and opaque from the precipitation of
finely divided white sulfur. The light will
appear dimmed, then yellow, orange. red: at
last the colors will be extinguished as the
particles of sulfur hecome more numerous
and larger.

www-americanradiohistorvy com

solu-

tion in small amounts precipitates sulphur

and only light of longer wavelengths passes
through it.

Hydrochloric acid added to the “hypo”
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Science and Invention for November, 1920

Model Force Pump

HIS little model force pump is made

Krom ordinary glass tubing and rubber

stoppers, a glass medicine syringe and
a short length oi rubber tubing; all except
the syringe are regular laboratory supplies.
The principle of the lift and the force pump
is clearly shown when it is in operation, for
the little flap valves which are made with
the rubber stoppers can be clearly seen open-
ing and closing when the piston of the sy-
ringe is operated. Then too, the operation
and purpose of the hydraulic ram is also
shown.

The flap valves are the secrets of the
whole apparatus. They are made by slitting
parallel to its flat face a very soft unper-
forated rubber stopper, with a razor hlade
as shown in the drawing. The razor blade
must be wet to give a good cutting action.
The flap should be about a sixteenth of an
inch in thickness. The inlet tube to this
valve is passed through a hole in the stopper,
which ends just under the flap of the valve.
The outlet tube is thrust through a hole
bored completely through the stopper. Cork
borers such as are used in chemical labora-
tories will make a very clean hole through

=
(emerY)
HYDRAULIC
RAM

v N\
I

i . GLASS
"5y RINGE

RUBBER

WOOL THREAD
STOPPER.___

PACK!NG

HOLE

SUIT IN
"RUBBER -
STOPPER

SLIT IN
NOZ2ZLE

\ o S SUPPﬁLY Ve

A chemist’s model of a force pump using only
the tubes and perforated stoppers found in the
laboratory and a glass syringe,

the rubber stoppers. Wet them before using.
A solution of sodium or potassium hvdrox-
ide 1s better than water.

It will be seen from Fig. 1 that an up-
stroke of the piston of the syringe will suck
water through the right hand tube into cham-
ber A, and on the down stroke, the pressure
exerfed will close the flap valve threngh
which the water entered, and at the same
time will force the water now in the cham-
ber A, into the chamber B. entering it
through the flap valve in that chamber. An-
other up stroke will suck in more water,
etc. Soon the water will he issuing from
the nozzle in a somewhat jerky stream—if
the little hottle which acts as an equalizer
is not attached to the top of chamber
B. With this pump, water can be thrown
several Teet up into the air and if the piston
be given the right “timing” and the empty
hottle added, the stream of water will be
very steady.

Care should he taken so as not to allow
the flaps of the valves to rub against the
sides of the glass chambers, as this will
tmpair their action.

Only soft. frech rubber stoppers should be
uscd.

By RAYMOND B. WAILES

How the chemist’s model force pump appears
when mounted.

How to_Make aﬁiniature
Volcano

To make this miniature volcano you will
need first the following chemicals:

Barium nitrate,

Calcium carbonate powder or strontium
nitrate,

Potassium chlorate,

Sulphur.
Powdered charcoal
and Potassium or Sodium nitrate.

In mixing these chemicals you will malke
three different mixtures.

/' RED FIRE —

Wiy y
"GREEN FIRE’
A=

W

A volcano giving a succession of different col-
ored flames.

The first is the “ercen fire.” this is made
by mixing 3 grams of pulverized potassium
chlorate with 8 grams of powdered barium
nitrate and 3 grams of powdered sulphur.
Mix. do net grind together or you will have
a dangerous explosion.

The second is the “re! fire” and is made
hy mixing 1 gram of powdered potassium
chlorate with 11 erams of calcium carbonate
powder or strontium nitrate 4 grams of sul-
phur and 745 gram of lamp black.

The third mixture is gunpowder, and is
made by mixing 15 grams of potassium
nitrate with 214 grams each powdered sul-
phur and charcoal.

— A AR ek ica Rt adiehistonsLcom
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A hard glass tube about eight inches long
is fitted with a cork stopper at one end, the
tube 1s then placed upright and dirt piled
around it as shown.

The tube is then filled with equal parts.of
the three mixtures. The gunpowder is put
n last.

After everything is ready the gunpowder is
highted with a long wax taper. The gun-
powder will burn vigorously sending out
sparks and a dense smoke. When the other
two mixtures are reached the flame will turn
red and then green.

KeENNETH HANIFAN,
Waterville, Ohio.

A Graduate

l\/ ANXNY ecxperimenters have need of a
measuring glass, but these are quite
expensive. Ilere is one which needs only a
large test tube, a round piece of glass
(plate glass), some hydrofluoric acid, and
some of the experimenter’s time.

The first thing to do is to get a large test
tuhe, the larger the hetter. On this test
tube, heat the hottom until the glass is soft,
and make the bottom of the tube flat. This

ASBESTOS BOARD

Flattening the end of a test tube preparatory
to mounting it on a foot to serve as a graduate
or measuring cylinder.

can be done by pressure against a piece of
ashestos lving on the tuhe. Next get a meas-
uring pipette which can be hought anywhere
for a few cents. After measuring the
amounts required make a nick in the place
with a file. Then cork the tube and dip it
i paraffin.  Scratch the lines and numbers
in it and etch it in hydrofluoric acid. Afrter
it is etched deep enough, dry 1t and sct it
aside.

The next thing is a piece of glass for the
foot—ground on a sandstone. It should be
round and big enough in diameter to support
the test tube upright.

Cement the test tube and the standard
together with a glass cement made of 3 oz.
of gum shellac, dissolved in the minimum
amount of alcohol over a water hath. Be
very careful to have a low flame. It is sufer
to use an immersion heater. One oz. of pure
gum rubber is dissolved in a similar amount
of ether. The two solutions are mixed to-
gether and kept in a tightly stoppered bottle.
Caution ether is verv combustible and its
vapor mixed with air is explosive.

This glue successfully resists the action of
both hot and cold water and of all ordinary
chemical solutions. I have made one of these
eraduates and it is as good as a high-priced
one.

A simple way to muke the foot is to bore
a hole in a block of wood. The hole must
be larger in diameter than the test tube. Set
it in the hole with plaster'of Paris. Do not
bore the hole all the way through.

—Contributed by Wm. Reinovsky.
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Electric Cradle Rocker

By HENRY W. BECKWITH

il

The distance of the pin from the

T the present time the rock-
Aing of a baby’s cradle is

rather disapproved of, be-
cause when the inmate becomes
accustomed to it, the little tyrant
will not sleep without it. In such
a case electricity comes to the
rescue, just as it is coming to the
rescue now for washing clothes,
washing dishes, and getting rid
of the old time ice-man.

The illustration shows a very
simple connection for rocking a
cradle by electricity. A univer-
sal motor is taken from an old
dictaphone and this is mounted as

BABYS HAMMOCK

/ UNIVERSAL MOTOR

FROM
DICTAPHONE _

% BOTTOM OF
% PEACHBASKET

ELECTRIC PLUG
N

RHEOSTAT
FOR MOTOR

center can be made to regulate
the arc of the swing, or another
very good way is to connect the
wires to the pin by a slotted open-
ing, so that the motor will only
affect it during a portion of its
rotation,

In swinging the punkahs or
fans used in India, the great
point was for the coolie to time
impulses exactly to the mnatural
period of oscillation of the fan,
and this has to be done for our
cradle swinging. There mav be
a certain amount of difficulty in

shown, on whose protruding shaft

getting the exact timing, but once

a crank effect is produced, by
attaching thereto a disc of wood
such as the bottom of a 16-quart
peach hasket, with a crank-pin
attached. Between the motor and
service line a proper rheostat is placed.
The hammock or cradle, as the case
may be, is placed about four feet distant

Simple Circuit Breaker

WIRING
. DiAGRAM

-~} —— IRON ROD

WOODEN
BASE

Simple circuit breaker illustrated above will

serve very nicely to interrupt the circuit when

the flow of current reaches too high a value.

The iron rod fits rather tightly into the spool

so that it is held up after contact has been
broken.

First a wooden spool is wound with mag-
net wire. The amount of wire used and its
size will depend upon the use for which the
circuit-breaker is intended. For heavy cur-
rents use large wire and for lighter cur-
rents use smaller wire.

The spool is mounted on a wooden stand
and a little metal plate is placed at the bot-
tom of the stand. A small iron rod extends
through the spool and makes a contact with
the metal plate.

The diagram of connections 1is given.
When too much current is flowing through
the device, the magnetic force will draw the
iron up into the center of the spool and the
circuit will be broken.

As a magnet the arrangement is ineffi-
cient, but it is an excellent circuit-breaker.

Contributed by J. H. Ivers.

The family can go to the movies with clear conscience now, and with no
fear that baby is going to wake up and yell for help. ~This adaptation of
a dictaphone motor to domestic use makes it certain baby’s hammock will
be rocked without discomfort to the rest of the family.

from the motor, and the wire fromr the
cradle is attached to a pin projecting out-
ward from the basket bottom or wooden disc.

Dead Battery Cell

this is secured, everything goes
on with wonderful smoothness.
It will be understood that the
motor only gives a pull to the
cradle, and it will be seen how
necessary it is therefore that the pull be
given at the right instant, a somewhat diffi-
cult point to ensure.

Watering the Battery

WRENCH OR
IRON BAR \

!

STORAGE
BATTERY

If one cell of a storage battery goes bad under

embarrassing circumstances, the motor may

usually be started if the bad cell is shorted out
by a wrench laid across its terminals.

When a cell of the hattery goes dead
while you are camping or touring, look for
the dead cell first. After it is found, place
an iron bar or wrench across and firmly in
contact with the posts of the dead cell, then
press the starter button. The stunt closes
the circuit of the live cells and furnishes
enough current to start the motor.

Contributed by E. F. Matheson.

Electrical Articles
Wanted!!

Write up your favorite electrical
stunt and send it to the editors.
Pencil or pen and ink sketches are
sufficient. All articles published

4
will be paid for at regular rates. :
q

vy v vy vy v vy v VvVvVvvvVvVvy
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STORAGE
BATTERY

An emergency device for pouring a liquid

through a small aperture may be improvised as

shown in the above drawing. Its utility is not

confined to filling the storage battery, as it
works with all liquids.

When the funnel has been left at home,
an easy way to fill the storage battery is
to place a screw driver directly in line with
the hole and pour the water slowly down the
shank. The water is then guided directly
into the battery without spilling. Do not
on any account do this with acid as it will
attack the screw driver and contaminate the
battery fluid. If a paper drinking cup is
handy, remove the bottom, slit down the
side and roll to form a cornucopia, leaving
a small hole at the bottom, and use as a
funnel instead of using the screw driver.
This can be used for acid. An emergency
funnel, thus made is also handy for pouring
oil into the crank case when on a trip, if you

carry your own oil.
Contributed by E. F. Matheson.
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Motor Made from An Electric Bell

By JOSE MATA

HE illustration
shows a very simple
motor constructed
from an electric bell.

These bells are made to
be operated by three or
four dry cells, but in a
properly regulated house-
hold, a bell transtormer
is always included in the
electrical equipment, and

from this the bells are
run and the motor can be
operated.

The drawing of the
motor speaks for itself.
The armature contact or

615

A discarded electric bell may be made
into an interesting toy motor by sub-
stituting a drive mechanism for the
clapper. The wheel should be suffi-
ciently heavy so that its inertia will
keep the mechanism in motion.

S140ddiNs

d

spring attached to the
armature is not used. In
its place the make and
break is given by a flat
spring indicated by the

words “brass contact”
which bears sideways
against the arm of the
crank. The crank is

made of wire and carries
some kind of extemporiz-
ed fly wheel on its outer
end and the little supports

for the wire shaft are

secured to the woodwork
to which what is left of the bell is attached.
It will be observed that one of the binding

Testing Polarity of Telephone

DIAPHRAGM RECEIVER CASE

RUBBER BANDS

223 VOLT "B" BATTERY n
A\

TERMINALS WIRED TOGETHER
This is a very simple test which will indi-
cate the polarity of a headphone or loud talker
unit without involved tests.

T is of course advisable to always con-

nect your receivers in the circuit in such

a manner that the direct current will
flow through the magnet coils in proper
direction to aid or reinforce the perma-
nent magnets. I1f the polarity of the re-
ceiver is lost it may be easily found and
marked again. Remove the cap and dia-
phragm in question and sensitively balance
the diaphragm to one side about ¥4 or 2
inch (depending on the strength of the per-
manent magnets) above the receiver case as
shown.

Flexible leads are run from the receiver
to a 22Y4-volt “B” battery with whose ter-
minals they should remain in contact only a
second, in order not to do damage to the
phones or run down the battery. For the
flexible leads the regular phone cord is very
convenient if used as shown. As soon as
the connection to the battery is made the
diaphragm will tilt to or from the magnets
depending upon whether the current is flow-
ing in such direction as to aid or weaken
the permanent magnets. Select and mark
that polarity which tilts the diaphragm
toward the magnets and reassemble the re-
ceiver by placing the diaphragm and cap in
place. Always place the diaphragm over
the magnets with the black side up.

Contributed by Eldon Faspaugh.

posts is insulated by a thick washer and bush-
ing from the frame of the bell, while the

/

2
>
N
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other binding post is not insulated and makes
contact with the crank.

Simple Electric Furnace!

It is an electric furnace which can be made
in an hour by anyone and can be used to
heat the soldering iron (if the electric iron
is burned out, like mine), and at the same
time 1t will heat a can of paraffin, glue,
shellac or any other substance. The furnace
is brought into action when the iron is laid
upon it, which closes the circuit and when
the iron is removed the circuit is opened.

The necessary materials to build the fur-
nace are: 15 1b. size cocoa can, 2 1b. plaster
of Paris, 25¢c worth of heating element No.
ZQ resistance wire, 10 inches of insulated
w1re,.No. 10 or No. 12 will do. This fur-
nace is so arranged that when one coil burns
out it can easily be replaced. The total cost
will be about 30 cents and no special me-
chanical ability is needed.

J

cuT ON/DOTTED LINES

AND BEND BACK

~— % POUND SIZE

HOLES. FOR TERMINALS

" REAR VIEW
DY

RESISTANCE
COILS —

COCOA CAN

CROSS SECTION
OF
SOLDERING

IRON

PLASTER OF PARIS
FRONT VIEW

A very simple electric furnace which may be used for small tasks such as heating a soldering iron

may be easily made from a one-half pound cocoa can.

Resistance coils are imbedded in a plaster of

Paris base and contact is made by the iron itself as shown above.

waana amaricanradinhictan, cam.
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THE CONSTRUCTOR ::
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Fender for Colonial Fireplace

By GEORGE ARTHUR LUERS

Vi ] A\
r ASSEMBLED PLAN VIEW \
FENDER / .
RIVETS /
" POSTS
¥ O
& L N
2] )(*"
GUARD STRIP
rd
TS S — T PATTERN OF POST
\4‘/__ 3 FT_—"/—"" ‘5" ) o\ T
6 HOLES - FRONT —+
POST HOLES ARE | | | i
BEND PATTERN OF GUARD STRIP . MADE CENTRAL. ] |
e S ———— T 1%,  REAR POST RIVET N
& . — —T/F  HOLES - MADE IN C
ik—lZ 17 1T |2 THESE SECTIONS L
- : 5 FT — > SHEET IRON el :
T § SHEET IRON o I B
[N )
. -
PATTERN OF POST CAPS . sd ik )
. POST 4 [lEe 5T 13
8 SHEET IRON o
RIVETS 5 _Tj%i

. | Y
AND L—A%—»‘

RIVET DISCS
DETAIL OF o o /\ o
RIVETED l 2] (];m«i_
JOINT e T

J

A fender for preventing live coals from rolling out of the protected area of of 3/16th-inch soft iron rod are used for the rivets, although these can be
she hearth is illustrated here and the method of its construction is also purchased if desired. The surface of the iron should be planished with the
shown. Three lengths, (5 feet) of strip sheet iron 2 inches wide and 1/8-inch flat of a heavy hammer against the surface of an anvil to destroy the roll-
thick form the guard strips. Five pieces, 414 inches wide and 14 inches long ing marks. The work may be finished with stove pipe enamel or left raw as
of the same thickness form the posts and § pieces 4 inches square are used desired. If the builder understands the work, an oxidized finish may be

for the post tops. In addition, ! foot of Y4-inch soft iron rod and 6 inches easily produced.
Uses for Bus Bar Scrap
> . : \\
S EYE FOR TERMINAL BEND INTO EYES TO FIT COIL’ FORMER —»]
OR SCREW DIAMETER OF SCREW (Tusk)
\ 4~ WINDING
P LEGS OF C\_J EYE FOR
- I " SOLDERING ¥ ! SCREW [
2702 || SOLDER SOLDER LUG [ " i
@~ HERE HERE ™ JOINT ¢ SOLDER 5 SuUB -
L ~ I HERE 7 PANEL
_ —
BENDING B Y
BUSBAR BUSBAR . LINE — |
teap =l FiG. tero—U G 2 FIG. 3 | WoooscRew  Fig 4 |
3 _ — M L —

Every set builder accumulates a large number of bus bar cuttings, too short ployed in Fig. 2 may be used. For supporting coils wound on tubes, little
for wiring the set. These cuttings can be collected and used for a variety brackets can be made of the bus bar cuttings as illustrated in Fig. 3. The
of purposes. One of them is the making of small lugs to fit binding post bracket should be bent along the line AB and the two openings provided, are
terminals. This is shown in Fig. 1. For a stronger grip, the method em- for the coil and the sub-panel.—C. R. Oldroyd, Rep. No. 4433,

WWW-amerieanradiohister-—com
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Uses for Strap Iron

ROD

— ___ TOWEL RAILS rymm
GLASS SHEL

I

L
~TONE PIECE SHELF BRACKET

%= BRACKET =

= =g BRACING CHAIR,
) o A,
STRENGTHEN THE OLD = BEC ;

FAMILY TRUNK

- " UNDERCARRIAGE

A ANGLE = L
% IRON-E N FOR SLEIGH

A AL AN A
24 A 7

HANGING
SUPPORT

_’. {'..{ 3

/4 /
= BOTTOM PROTECTIO
=, SHIMS " ;
7/ FOR LOOSE N©° "o
' RIM CLIPS v B,

- "

SO n
FENDER
REPAIR

REPAIRING GAS
TANK HANGAR

“BRACING THE
TOOL CHEST

SCRAPER

SHELF BRACKETS

CAN HANDLES

different jobs. The tools which are necessary are a breast drill, a file, a

hack-saw, a ball peen hammer, a center punch and a soldering iron. In ad-

dition, an assortment of iron rivets, stove bolts and a vice will prove quite
necessary.—Eric B. Roberts, Reporter No. 15197.

Above are found quite a few uses for strap iron, which is usually thrown
away. Strap iron is generally used for binding sheet metal sent to tinsmiths
and may be ordinarily obtained for the asking. The pieces run about three
feet long and are in various thicknesses, making them suitable for many

MAAAM=a ke aREadiahistarns.coar.
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[Doremade carbE N FRAME .

A  very good
garden frame
can be made
from old win-
dow sashes as
illustrated. One
by twelve lum-
ber makes the
frame and the
fsashes are
hinged to it.
Hotmanure
covered with
I|s o1l produces
‘| the heat—T.
| Sheward.

DRILL CASE

By making a

small  wooden 47, -

box to the tophr
of which a drill | |
gauge is screw- | | |
ed, a case for
the transporta- | (i
tion of drills is

ROUND nEag

obtained. —
Frederic Wil- &

liam Theiman.

LEATHER BURNING

An ideal outfit

COPPER

ELECTRIC
SOLDERING 1RON

for burning
leather may be
nade with an
:lectric  solder-
ng iron and a
oiece of twisted
copper wire.—
Joseph Liebo-

witz.

HYDROMETER
FIG.1

FIG 2
% 1' N i I | A practical hy-
g[LLC-T;NC ‘
BULB \\.
7/:/}7[/99 !

|
drometer can
be constructed
with the aid of
an electric
bulb, a sponge,

R = fl a spring and a
= ;ﬁNY needle marker.

4 ORIFICE | When atmos-
Wv@“ pheric pressure
-“.‘;SPONGE.A"‘ is low, the wa-

SUS AR YD | P
—‘Lﬁ‘ ter insids the
] x bulb drops on
S+ v\* V\the sponge,
A | changing  the
4 AR | rar needle reading.
/ | —Eduardo Del-
) A 2 gado.
i, em— R T

MAGAZINE BRINDER
z'i' STOVE BOLT
= WASHER
g*—SCR[EN DOOR SPRING SAME LENGTH

g A5 THICKNESS OF MAGAZINES

An ideal loose-leaf binder for magazines may
be made from two pieces of beaver board or

heavy cardboard. Two short pieces of screen
door spring of the same length as the thick-
ness of the twelve magazines and two I4-inch
stove bolts. The holes are punched into the
magazines with a 34-inch belt punch and the
screws are turned down into the spring. The
magazines will open flat when in use.
—VForrest K. Green, Rep. No. 25668.

= i
Edow 10 make A smaLe G

ENHOU.

RUBBER BAND NOTCH
!

SPRING

PAPER KNIFE

mber, 1926

The
tion
shows

illustra-
here
how a
small green
house can be
constructed.

T h e scantling
to support th=
eaves is shown
at A, C is a
sill and D
shows the cap
for the glass.
The  drawing
indicates how
the construc-
tion is devel-
oped.—T. She-

ward.

RUBBER BAND GUN

The illustration
here indicates
the construc.
tion of a rub-
ber band gun
from a nail, a
piece of wood
and a band.—
Author please
send address.

A razor blade
wrapped with| PAPER
paper makes ¥

RAZOR BLADE R

this knife. Iz
will not cut
through glued

paper  handle.
—Francisco
Luna.

PAPER WRAPPED

KNIFE

PUNCHING BAG

The life of a punch-
ing bag as used in
all gymnasiums and
boxing clubs is invar.
iably short. owing to
the weight of the bag

EASILY BUILT BIRD HOUSE

e e e e e Sl e R,

bzing entirely sup-
ported by the outer o
covering. In the bag :;

shown in this illus-
tration the weight is
supported by a chain
adjustable at the top
of the bag. The rings
by which the bag is
supported have shock-
cbsorbing springs.

= oo e e

BAG
LCOMPLETE

SKELETON
OF BAG
The top and bottom

of the bag are oval-
shaped pieces of 2 by
12 inch board glued
together to form a
piece 12 inches wide
and 18 inches long. A
canvas covering is
tacked around  the
pieces and a leather
strip is nailed over
the ends of the bag.
The bag is filled with
cotton-seed hulls.
After filling. the nut
at the top is tightened
to take up the weight.
—Thomas F. Johnson.

SPRINGS
TO TAKE UP
SHOCKS
AND JARS

E‘:.‘J‘-‘..‘ﬁ.‘n:mmc-mw FR A T e T

A
LRSS ap L= s e A e o

In many parks birds are enjoying a luxuriously easy life, being spared of the trouble

of building a home. The photograph above and the illustration at the right shows

the construction of one of these bird's nests. Note the improvised catches to hold
the nests in place.

WWW americanradiohictory com
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EVERGREEN TREE TIED
10 THE AXLE.

Should you be travelling through a hilly coun-
try where garages are unknown, and should
your brake linings wear out while miles
away from a garage, an emergency brake
can be formed from an evergreen tree. Simply
cut the tree and tie it to the rear axle and
about two feet from it.—H. H. McLean.

SHOCK ABSORBER

mer handle is to remove the handle, file it

down so that it is about an eighth of an

inch smaller than the slot and wind rubber

bands around the handle as shown. A washer

and screw holds the handle in place.—Nina
Jeffers.

PHOTOGRAPHIC CARDS
] —1 THIN GLASS 13 X 25

NAME CUT
INTO BLACKENED GLASS

1

aaféd J;Ia//z
WVashe “glon

FINISHED CARD
PHOTOGRAPHIC PRINT

You can make photographic visiting cards
otithout the aid of a camera as follows.
Hlacken a sheet of glass, sign your name.
flx with shellac and use with regular photo-
draphic paper in a printing frame. The card
should be developed.—D. R. Hoag.

Edited by S. Gernsback

PAPER HOLDER
2% PAPER CLIP

ALUMINUM
9IXIZX jg

= CORNERS
< ROUNDED

A handy note paper backing and holder can
be made from a sheet of aluminum. The top
of the sheet is divided in three parts as il-
lustrated, and the outside ends are turned up
at right angles to the main sheet. A regular
paper clip is affixed to the center part as
shown.—L. M. Curtis.

BURGLAR ALARM

GET HELP
BURGLARS

GLASS SHEET COVERED
WITH TINFOIL.
— LETTERS CUT OUT.

JGHT H N
snap switey  H'OHT BEHIND
IN BEDROOM

To make a burglar alarm, select a large glass

sheet and cover this with tinfoil which may

be shellacked in place. The letters are cut

out and then an electric lamp is mounted be-

hind the sheet. The wires to the lamp lead

to a switch in the master’s bed room. Author
please send address.
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A simple condenser can be made from several
glass tubes and a couple of corks. The de-
tails of the construction are illustrated above.
It may sometimes be difficult to get a supply
of running water for the still so the method
outlined will furnish it. When bucket A, is
nearly empty, the tube is pinched and bucket
B, is substituted for A.—Wilburn and Baugh.
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will lock the cork in the bottle. The pins

prevent the contents of the bottle from forcing

the cork out if the bottle should be accidently

overturned. Taking poison accidentally can

also be prevented in this manner.—Earl R.
Stevens, Rep. No. 25284.

GARDEN RAKE
RAKE HEAD STAMPED OUT ,
OF STEEL PLATE /;‘

TEETH ARE CORRUGATED =

This rake will not clog up with stones and

other refuse due to its two sets of teeth.

The rake is particularly adaptable to gardening

and lawn cultivation as the teeth strike out

at different angles. The device is obtainable
on the market.—Allen P. Child.

TIN SHEARS

UNSCREW, | /' ORIGINAL
BLADES/ | cur off / s

"THE FINISHED
+— SHEARS

The blades of a pair of old scissors can be
taken apart and cut as illustrated. When
joined together again an excellent pair of
shears for cutting tin and other materials will
be formed. This type of construction will be
found better than a cheap pair of tinners’
shears.—Juan Estolas.
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ACCORDING TO S &1 DATA

Lditor, SCIENCE AND INVENTION:
have been a reader of your wonder-
ful magazine a good while, but the best
thing I have seen for a long time is “The
Last Stage Amplifier” by R. L. Young.
I made it from an old Ford Spark Coil,
and it works perfectly. 1 have it con-
nected to a five tube set and the music
from WJZ can be heard three blocks
away in the daytime.
HerberT L. TrRAYLOR, JR.
Suffolk, Va.

(We are glad to get com.nents on the

Science and Invention for November, 1926

curring in the line of duty, as for in-
stancc, those resulting from an officer
shooting a gangster. These ultimately
must be called justifiable.  Death oc-
curing by the motor car are not excus-
able, noune of them, wet more than four
times as many deaths as from fire-arms
occur in this small area of the country.
IWhy shouldn't this newspaper then be
consistent and advocate the remotal of
the greater cause of death—the antomo-
bile.” The rcason for this is that the
motor car is a necessary adjunct to onr
modern  business, entertainnient and
amusenent,

construction of sets or equipment frorfz
data tn S. and I. and apprcciate this
iype of letter at all times, even though we
cannot publish them all becanse of limit-
cd space. We thank you.—EDITOR).

THE SUN’S HEAT

Editor, SCIENCE AND INVENTION:

What source do we get our heat from?
Is it from.the sun or otherwise?

After deliberating on the subject for a
while, 1 decided that we did not get our
heat from the sun (at least not directly) .
and for the following reason. We know according to
scientists that if we reach a height of about 500
miles we reach a perfect vacuum. Now we know
from experiment that neither heat nor cold can pass
through a vacuum. Therefore, we do not get our
heat from the sun directly, although I don’t see any
other way in which we can get our heat. Can you
explain this? )

Would like to know if there is anything like
light without heat. With best wishcs for the suc-
cess of your new magazin AMAZING STORIES,
1 remain A

Murray GoLbp,
Brooklyn, N. Y.

(SciENcE axp INvENTION Magazine has repeat-
edly explained lhow this carth derives its heat from
the sun. Heat is distributed by three methods,
conduction, convection and radiation. [n the form
of hecat distributed by conduction, the molecules of
the substance transfer the heat. We know that
cloth or paper may be safcly used to pick up warm
nietals and that cooking pots and wutcusils are fre-
quently provided with wooden handles.  This is
because the metal conducts the heat far more readily
than wood. Practically, the principle of the con-
duction of heat is emploved from a stove to flut-
frons, through the bottom of a kettle on the stove
to the water inside and from any one conducting
substance to another. .

IWhen we hold our hands over a radiator we feel
the warm air about them. Light objects like fea-
thers or paper will rise wp over the radiator.
Also the water in o kettle after a while will be
warm all over cven though heat is being applied
only to the bottom surface of the kettle. This is
what s termed the contcction of heat and the air
currvents or the water currents carry t{w heat
through the entire substance. Conwvection is there-
fore the transfer of heat by moving currents of @
finid which fluid may also be a gas. This is the
chief method of distributing hcat in a room and
distributing the heat through a body of liquid.
Cold is also similarly distributed in the ice box.
Note that in the ice boxr the ice is placed on the
top because the cold air passes downward twhereas
in a room the fire is at the bottom of the room to
permit the hot air to rise. o

The third form of heat is the heat by radiation,
All bodies that are warmer than their surround-
ings tend to lose heat and colder bodics will gain
heat by this method. If you sit tn front of an
open fireplace or in front of a wradiant electric
heater, your face will become uncamfortably warm.
If vou take a fan and shade your face vou will
feel cool again. The reason for this is that vou
have cut off the radiant vays of heat. There is
little if anv contecton heat wlich has been cut
off by the fan. Sitting in the shade involves the
cutting off the sun’s radiant heat.

The sun gives this planct its heat and that heat
is radiant in nature. Oun striking the carth’s sur-
face, the radiant heat warms up the surface of the
carth. which in turn leats the survounding at-
mospherc. In addition to that, the radiant heat
also heats the atmospheric envelope, particularly
the twater parviicles in the air. Radiant heat must
alwavs be intercepted by a body before it can be
felt or vecorded. The ecarth’s atmospheric envelope
10tll retain the heat so delivered for a considerable
length of time and consequently onr nights are fre-
quently warm. If the earth had no atmosplicre,
then the vegetation would burn up in the davtime
due to the terrific amonnt of heat and at night
evervthing wounld freese over.  The carth itself
2wonld be hot for a short time 1f it twere without
an atmosphere, but this heat would be given off
into space very vapidly., A man standing on an
atmospheveless carih would find Iis feet uncom.
fortably warm, <while lis body would be freczingly
cold.

The expression “radiant leat” is used verv often
to specify cther waves.  Fther twaves pass through
space and pass throngh many bodies such as glass,
heating them somcrwhat as they pass through them,
cxpending on them, thevefore, part of their energy
and heating any other body which they impinge
upon, thus consverting the ether waves into mole-
cular motion, or kinetic heating.

Space is charged we may sav with clectro-mag-
netic waves of the cther, radiated from the in-
numerable swus of the svstem. Bt space 1o kyow
is cold, and when the ether waves from the sun

«

opinions on science subjects.
on this page.
them in both palatable and unpalatable forms.
to say, this is the place to say it.
words and address your letters to Editor—The Feaders Forum, c/o
Science and Invention Magazine, 53 Park Place, New York City.

SCIENCE AND INVENTION desires to hear from its readers.
solicits comments of general scientific interest, and will appreciate

have passed through the icy cold millions of
miles of intervening space, they impinge upon
the earth, start the air and water and solids of
the earth into kinetic vibration, and we have true
lieat. .
In many ways radio twaves are transmitted with
the same velocity as light waves and the waves
which constitute heat radiation.  The thrce are
the same kind ofe waves, differing in frequency.

WIN THIS
» ISSUE:

NOVEM-
o BER, 1926
“THE FIRST MEN IN
THE MOON,” by H. G.
Wells. This is undoubtedly
one of the grestest moon
stories ever written. It is
safe to say that only a Wells
could imagine such amazing
creatures and describe them so vividly.
“THE MAN HIGHER UP.” by Edwin
Balmer and William B. MacHarg. An en-
grossing story of experimental psychology,
involving the reading of the mind by means
of a detecting apparatus.
“THE LORD OF THE WINDS,” by Au-
gusto Bissiri. A great scientist has a project
for controlling the climate of the hemisphere,
but the inventor eventually perishes when
approaching his triumph.
“THE EDUCATED HARPOON,” by
Charles S. Wolfe. This is a wonderful de-
tective story.
‘“THE SECOND DELUGE,” by Professor
Garrett P. Serviss. The second installment
of this engrossing story.

PRICE 25¢ PER COPY
AT ALL NEWSSTANDS
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Flectric awaves including radio wates. light waves
and radiated heat waves are all referred to by
the general term “clectro-magnetic” “waves. The
alternating electric currents uscd for lighting pur-
purses have e frequency of 60 per second and may
produce an clectro-magnetic wave of that frequency,
Llectroanagnetic wazes used for radio communication
have frequencies of from 10.000 to 3.000.000 per
second.  Heat waves and  electro-magnetic wares
have frequencies of from 5.000,000.000,000 to 200.-
000.000,000,000 per second and the electro-mag-
netic waves which the exe perceives as liaht have
frequencies from about 400.000.000.000.000 fo =
100.000.000.000.000. The term vadiant heat zwaves
is therefore more specific than the terin electro-
magnetic waves and it refers particularly to those
waves hacing frequencies of from 5.000,000,000,-
000 t60 200.000.000,000,000 per second.

Pliosphorescent light and the light given by the
firefly and  glowworm are practically heatiess—
Epitor).

FORBID GUN SALE?—NO!

Editor, SciencE anp INvENTION:

Why does not your publication discontinue the
advertising of guns and revolvers like some of the
other newspapers in New York?

RonerT NELSaoN,
. New York City.

(The answer to this question may be vcadily
understood.  The editors of this publication are
of the opinion and belief that each person in these
United States is entitled to bear “arms for pro-
tection.  Up to the present time there is no
governmental lase forbidding the sale or manu-
facture of fire-arms and we trust that such a lowe
will wever be passed.  One of the New York daily
newspapers, The Dailvy News, is adcocating the
abolishment of the sale of pistols. Thev repeatedly
publish a swall picture of an antomatic yevolver
captioned “stop selling these,” vet their daily baro
meter which shows the nuwmber of deaths occur-
ring in the metropolitan arca proves that more than
four times as many deaths are cansed bv auto-
mobiles as are cansed by the gun. In their tfotals
of deaths by fire-arins they incinde deaths oc-

WWW americanradciohietorv com

The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
So if you have anything
Please limit your letters to 500

When a hold-up man goes out to ply
his wefarions trade, he knows that he s
already breaking the lgrw by even plot.
It ting  the hold-up. His success depends

in his not being caught. It will make
ne difference to him whether the sale of
pistols or fire-arms is restricted or neot.
If thC_man is a law breaker, he will
see to it that he obtains his pistols from
forcign countrics the same as opium is
now being obtained by habitués or as
alcoholic drinks are also being sccured.
It makes no difference to the would-be
hold-up man whether he is breaking one
law or two laws. In either case if e is caught he
will be tmprisoned. On his use of the pistol depends
his ab_zllt_y to get awayx. At the same time the citizen
who is iuterested in upholding the law is deprived
by the latus in certain states of the mcans of pro-
tecting himsclf, his home and his belougings.,

The cditor of this publication belicves that the
country's seclfure depends largely on its prepared-
1108 art@ that the welfare of its citizens would be
greatly iucreased by ftheiy ability to protect them-
sclf'g: against law-breaking invaders,  The balance
of justice is alkoavs in favor of the wvictim in o
/_101([»_1//1 attack, but it does him little good when lie
15 silenced by a gangster’s bulict. ” We believe
that cvery citizen should know hotw to shoot. Then
e can hold his own against any gangster —EDpIToR.)

INCREASE PRICES?
Editor, SCIENCE AND INVENTION:
am writing to give SCIENCE AND INVENTION a
bit of praisc that I think it deserves, although I
was extremely disappointed when you discontinued
THE EXPERIMENTER.

TuE EXPERIMENTER was the only magazine that

I have so far really enjoyed and still prized
them after T had finished reading everything in
thenm. I cannot see why it did not have readers

galore. but all of your publications are A-1 (un-
beatable).

The suggestion I am going to make might not
meet with approval, but still T am going to make
it. Why not increase the size of SCIENCE AND
INvENTION and also the price? I like it so well
that I would pay twice the present price for 20
to 25 pages more of real good stuft. Really T think

the present magazine is too small to keep one
busy for very long. 1 also would like to hear
some of the other readers’ opinions upon  the

above suggestion.
Ricuarp Simpsown,
Indio, Calif.

(The suggestion for an increase in price of
SCIENCE AND INVENTION Magazine has been made
to us many times and while there are a great
many readers who would gladly pay twice the
price  for this publication,” thére are just as
many who find it dificult to even pay the present
price for the magazine that they like so much.
IWere it possible” to decrease the price of the
publication the editors would be only too glad to do
so.  After all it is circulation that counts and the
greater the civcewlation, the ore material the
reader gets and the lower is the price of the
magazine because then the advertising will eastly
pay for the increased size of the issue.—FEDITOR.)

Editor., SCIENCE ANn INVENTION:

I am a constant reader of SCIENCE AND TNVEN-
rioN, and T have found it a great aid to me, when
I was preside