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BURIED
TREASURE

can still be found in

MISTRY
Good Chemists Command High Salaries

and you can make yourself [what Some of Our_
independent for life by un- |Students Say of This

. . sy | Course:
earthing one of chemistry’s | : e mie s x roies v o
set. 1 can still say that it far exceeded my
L4 anticipations. Since I have heen studying with
d ts your school I have been appointed chemist for
ye un lscovere secre . the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
| helping me wonderfully, and t.hek interestin&
" ir way In which they are written makes me wa
Do you 1e‘merr‘1ber how the tales of pirate gold used to fire e IR P02 S o Oy
your imagination and make you want to sail the uncharted ENS.

1 P b ‘e ? An h ou I wish to express my appreclation of your
seas in search of treasure and adventure? And then y B e e PG
would regret that such things were no longer done. But that mendation 1o the c,e{,em Elecm? Co. I in-
2 2 5 J - — ] tend to start the student engineering course at
1s a mistake. They are done—today and everyday—not‘on s A G L G R SRy
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-

3 : 9 Rzl \ I e -k tlon from a reliable school no doubt had con-
your own country. Quietly, systematically, the chemist works. siderable Influence in helning me to secure the
His work is difficult, but more adventurous than the blood- | job.—H. VAN BENTHUYSEN.

> e ish Mai 1 ot . So far I've _been more than pleased with
curdling deeds of the Spanish Main. Instead of meeting an your course and am still doing nicely. I hope
L od . il o N early and violent death on some forgotten sho.re, he gathers f\?o'lrLeKﬂosurJlIlgnor graduate this year.—J. M.
T. O'CONOR_SLOANE, wenl_xh and honor through his mva.luable coptrlhutlor}s to hu- T find your course excellent and your Instrue-
‘A.B., A.M., LL.D., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented | tion. tuthfully, the clearest and best assem-

a 5 e ) . & bied I have ever taken, and yours Is the fifth
nggr. Iﬁ‘s:’::::l";”rn};iﬁg:imz?i- (Iynamlte, made so many millions that the income alone from one I've studied. —JAMES J. KELLY.

can Cpimicptthocietyand?lprl:g!g:v;l his bequests provides five $40,000 prizes every year for the | From the time I was basing Chemistrly it
chemist wi many well E & as never b thus explained to me as it is
achiovements_to his credit. Not advancement of science and peace. C. M Hall, the c}}e{nlst e o o mE
only has Dr. Sloane taught chemis-~ who discovered how to manufacture aluminum made millions friends, and urging them to heenme tuenibers
try for years but he was for many i . 3 . of such an organization.—CHARLES BEN-
years  engaged in commercial through this discovery. F. G. Cottrell, who devised a valu- JAMIN,

i work. i ]
chemistry able process for recovering the waste from flue gases, James T shall always recommend your school to my

. s 1 S friends and let them know how simple your les-
Gayley, who showed how to save enormous losses in steel I U

manufacture, L. H. Baekeland, who invented Bakelite—these I am more than pleascd. You dig right in
. g from the start. 1 am going to get somewhere
are only a few of the men to whom fortunes have come TH (90 GOk P e B SO
through their chemical achievements. you.—A. A. CAMERON.
I use vour lessons constantly as T find it
more thorough than most text books I ecan

e
—W2M. Il TIBBS.
NOW is the l lme tO : seci"llfsmdnx;A vou for your lessons, which I find

. not oniy clear and concise, but wonderfully
Stll d Ch t {nteresting. 1 am—ROBT. H, TRAYLOR,
y emls ry I received employment in the Consolidated
Gas.l (.‘o.r } amllrec{une] very much the good
Not only are there boundless ooportunities for amassing service of fthe scheol when a recommendation
wealth in Chemistry, but the profession affords eongenial was asked for.—I0S. DECKER.
employment at good salaries to hundreds of thousands who
merely follow out its present applications. These appll-
cations are innumerable, touching intimately every business and every product in the world. The work of the /
chemlst can hardly be called work at all, It is the keenest and most enjoyable kind of pleasure. The days
in & chemical laboratory are filled with thtilling and delightful experimentation, with the alluring /
vrospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home 7/

To qualify for this remarkable calling requires elaborate specialized tralning. Formerly 1t was /

necessary to attend a university for several Years to acquire that training, but thanks t0 our

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

lsclhoﬂllm: yochan é:lxk(- ouricourse und equipfy(‘)urself {lor lmn;edi:ue bractieal work in a chemical INSTITUTE
aboratory, r. oane gives every one of his students the same cureful, personal super- /

vision that made him celebrated throughout his long career as a college professor. Your OF NEW YORK

instruction from the very beginning is made interesting and practical, and we supnly you Home Extension

with nmmml'.us and che‘nlcals for performing the }'aschmting analyses and experlmental / Division 9

o work that plays such a large part in our method of teaching, and you are awarded the .
Experimental Equ[pment Institute’s ofticial diploma after you have satisfactorily completed the course. GGNse;WYe::kBa:gway
. Easy Monthly Payments /. m

t ease send me at once,
Furnlshed tO Every StUden You ;ion‘lt hinvc to ll;ava evﬁllx the small price of”thel course to start. You can wlthout any obligatfon on my
) ~ " pay for It In small monthly amounts—so sma that you won't feel them. part, your free llook ‘“Opportuni-
We give to every student without additional charge this gl "C0 ™0™ n 500 Lo o™ 5o very low, and Includes evervthing, even 1he ties for Chemists,”” and full par-

chemical uipment, ineluding forty-nine pieces of labora- A 5 C
tary anpumtus and’ supplies, and forty diferent chemieals Chemistry outfit—there are no extras to buy with our course.
and reagents. These comprise the apparatus and chemicals
used for the experimental work of the course. The fitted

X L Our nlan ticulars about the Experimental Equip-
of monthly payments places a ehemical education within the reach c¢f ment glven to every student. Also please
everyone.i \\'frit: usi and le;. us explain our]nlzmf in full—give us the /tell me about your plan of payment and
- opportunity of showlng you how you can quality for a highly traiued our speclal 30 day offer.
ll:lex?w:ﬂ:iawgg" abo:seﬁ?cfab':;;tggy ag:esixo:;seror:? rpt??or(r’:lt:gt technieal position without even giving up your present employment. // &
countless experiments. Special 30 Day Offer
Besides furnishing the student with his Experlmental /NA\IE |
Equipment, 've ara making an additional special offer for - 0OC%000000000dE0 3008000000000CTI000 (2 0G0
a short while only. You owe it to Yyourself to find out
CHEMICAL INSTI l Ul about it. Write today for full information and free
book “‘Opportunities for Chemists.”” Send the coupon

OF NEW YORK: lnc. s::irfrhe"y:?:‘: ';\:1';1:letldlsm{aiir;si:ny:u;osn:;{ldn.nd()’;uji‘].st//ADDEESS 00O 600 GBoaaG 6 0odobb o ddoo 0o bde 60 0006 00600, ]

A Rl it to vs. Ilut whatever you do, act today before
tomsiEXtensianRDivision]o this offer is withdrawn.
66-S—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! CITY...

KT, Sept. 25
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Look What These Cooke
Trained Men Are Earning

Makes $700in 24
Days in Radio

“Thanks to_your interesting
Course I made over $700 in 24
days in Radio. Of course, this
is a little above the average
but I run from $10 to $40 clear
profit every day, so you can
see what your training has
done for me.

$70 to $80 a
week for Jacquot

“Now I am specializing in
Auto Electricity and battery
work and make from $70 to
$80 a week and am just gettlng
' started. I don’t believe there
is another school in the world
like yours. Your lessons are
4 = a real joy to study.”

ROBERT JACQUOT, 2005 W. Colorado Ave.

Colorado Springs, Golo.

$20 a Day for
Schreck

“Use mynameas a reference
and depend on me as a boost-
er. The biggest thing I ever
did was answer your adver-
tisement. I am averaging bet-
. ter than $500 a month_from
it my own business now. I used
i to make $18.00 a week.”

A. SCHRECK, Phoenix, Arizona

¢ Plant Engineer—
Pay raised 1509

B “‘Iwasadumbbell inelectric-
§ ity until I got in touch with
you Mr. Cooke, but now I
have charge of a big plant in-
cluding 600 motors and direct
8 a force of 34 men—electri-
¢ cians, helpers, etc. My salary
has gone up morethan 1509,
GEORGE ILLINGWORTH,
63 Czlumet Road,
Holyoke, Mass.

lt’:l%tfltsg

no extra %@’,ﬁ%’
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It's a shame for youtoearn $15or $20 or $30

aweek, when in the same six days as an Elec-

trical Expert you could make$70to $200—and

doit easier—not work half so hard. Why then
remainin the small-pay game, in a line of work that offers no chance,
no big promotion, no big income? Fit yourself for a real job in the
great electrical industry. I'll show you how.

Be an Electrical Expert

Earn $3,500 to

$10,800 a Year

Today even the ordinary Elzctrician—the “screw driver” kind—is making money—big
money. But it’s the trained man—the man who knows the whys and wherefores of
Electricity—theElectrical Expert—whois picked out to “boss” the ordinary Electricians
—to boss the Big Jobs—the jobs that pay $3,500 to $10,000 a Year. Get in line for one
of these “Big Jobs.” Start by enrolling now for my easily learned, quickly grasped, right-
up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.

Age or Lack of Experience
No Drawback

Youdon't haveto be aCollege Man;youdon’t have
tobeaHighSchool Graduate, As Chief Engineer of
theChicagoEngineering Works, [know exactly the
kind of training you need, and I will give you'that
training. My Course in Electricity is simple,
thorou sgh and complete and offers every man, re-

gardlesd of age, education, or previous ex erience, the
chance to become, in a very short time, an‘ lectrical Ex-
pert,’’ able to make from $70 to $200 & week.

No Extra Charge for Electrical
Working Outfit
Withme,youdopractical work—athome. Youstart
right in after Xour first few lessons to work at your
profession in the regular way and make extra money in
your spare time. For this you need tools, and I give them
to you—b big complete working out fits, with tools, measur-
ing instruments, and a real electric motor—>5 outfits in all.

Your Satisfaction Guaranteed
Sosure am I that you can learn Electricity—so sure am 1
that after smdymf' with me, you, too, can get into the “big
money’’ class in electrical work, that I will guarantee un-
der bond to return every single penny paid me in tuition, if,
when you have finished my Course, you are not satisfied it
was the best investment you ever ‘made. And back of me
in my guarantee, stands the Chicago Engineer-
ing Works, Ine. atwomxll on dollarirstitution,
thus assuring to every student enrolled,notonly
a wonderf{ul training in Elcetrieity, but an un-
surpassed Student Service as well,

n"t'o

FOR

‘AmericanRadinHietary Com

MAIL
COUPON

Get Started Now=Mail Coupon
I wantto sendyoumy L. L. Cooke, Chief Engineer

Electrical Book and
Proof Lessons, both Chicago Engineering

Free. These cost you W
nothlng and orks
ou’ll enjoy 2150 Lawrence Ave,,

them. Make the
start today fora
abright future
mElectnuty
Send in
Coupon—

NOW

Dept.26
Chicago

L.1..COOKE, TheMan

, Dept. 26 Who Makes
2150 Lawrence *‘Big-Pay”
4 Ave., Chicago Men

Send me at once without obligation
MY your big illustrated book and com-
@ plete details of your Home Study
Course in Electricity, including your

putfit and employment service offers.
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Did You Ever See the

Moon Reversed?

In the southern hemisphere, the moon
and the stars appear to be i different
positions than in the northern hemisphere.
Isabel M. Lewis, M. A, will explain why
this s so.

Do You Know What Is Meant
By Organic Glass?

This is a new transparent resin which
is a product of the chemical laboratory.
Ismar Ginsherg, B. Sc., Chem. Engr., will
tell all about it.

What Is the Universe’s
Greatest Engine?

The sun undoubtedly supplies the great-
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we know of. Prof. Donald H. Menzel,
Ph.D., will tell what this power amounts

to.
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No. 486 Eveready Layerbilt
“‘B” Battery. 45 volts. Length,
8 3/16 inches Width, 4 1/16
inches. Height, 7 3/16 inches.
év;cggoht, 14Y  pounds.  Price,

I’s all battery., With every cubic

inch packed to capicity, it con-

tains about 30 per cent wiore electricity-
producing matertal.  All chance of loose
or broken connecticns avoided by conmtact
of full area of carbon plate against zinc
plate. The scientifically correct construction.

The greatest improvement

ever made 1n

ABSOLUTELY new in construction—per-
fected through years of research, the
new Eveready Layerbilt “B” Battery
i1s as superior to the old type “B”
Battery as a tube set is to a crystal.

Heretofore, all dry “B” Batteries
have been made up of cylindrical cells
—no one knew how to make them any
other way. The new Lveready Layer-
bilt is made of flaz layers of current-
producing elements compressed one
against another, so that every cubic
inch inside the battery case is com-
pletely filled with electricity-producing
material. Layer-building heightens effi-
clency by increasing the area of zinc
plate and the quantity of active chemi-
cals to which the plate is exposed.

After the most rigid laboratory tests,
more than 30,000 of these new Fver-
eady Layerbilt “B” Batteries were
manufactured and tested by use under
actual home-receiving conditions. These
tests proved that this new battery is
far superior to the famous Eveready
Heavy-duty Battery No. 770, which
up to now we have ranked as the
longest lived “B” Battery obtainable.

On 4-tube sets, 16 mil drain, it lasts 35% longer.
On 5-tube sets, 20 mil drain, it lasts 389 longer.
On 6-tube sets, 24 mil drain, it lasts 41% longer.
On 8-tube sets, 30 mil drain, it Jasts 52% longer.

“B” Batteries

The new Layerbilt principle is such
an enormous stride forward in radio
battery economy that we will bring out
new sizes and numbers in this Layer-
bilt form as fast as new machinery is
installed.  For the present, only the
extra-large45-voltsize willbe available.

Buy this new Iveready Layerbilt
No. 486 for heavy drain service. It
far exceeds the performance for which
Evercady Radio Batteries always have
been famous and is, we believe, by far
the most economical source of “B”
current obtainable.

Manufactured and guaranteed by
NATIONAL CARBON CO., Inc.

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

EVEREADY HOUR EVERY TUESDAY ar 8 P.M.
Eastern Stundard Time

Beginning Sept. 29th, 9 P. M. Eestern Standard Time
For real radio enjoyment, tune in the ‘“Eveready

Group.”” Broadcast through stations—

WEAF New York WGR _Duffalo WWJ  Detroit

WIAR Providence WCAE D'ittsburgh WGCo { Minneapolis

WEE!L Boston WEAR Cleveland St. aul

WF1l Philadelphia WSAL Cincinnati WOC Davenport

eVEREADY

Radio Batteries

~they last longer

AmericanRadioHistorv.Com
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SCIENCE and INVENTION READERS BUREAU

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 con-
cerns, 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 for you, thus sav-
.ing your time and money.

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and

mail it to us. V

Tear ALoNG THIS LINE

If the advertiser requires any money
or stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in

SCIENCE and INVENTION.

If there is any Manufacturer not ad-
vertising in this month’s issue of
SCIENCE and INVENTION from
whom you would like to receive litera-
ture, write his name, address and the
product in the special section of the
coupon below.

READERS’ SERVICE BUREAU,

S. & I. 9-25

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product
as advertised in the ...ooeooeeeeen. issue of SCIENCE and INVENTION.

g="THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If Catalogue
of complete
line is want-
ed, check in
this column.

ADDRESS
(Street—City—State)

List here specific article on

NAME which you wish literature.

===THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s

issue.
NAME ADDRESS
(Street — City — State)
Your name.......... Dealer’s name.....oooooeeeeeee
Y our address oo e ee e His address........... O e
[ If vou are dealer  (vjpo _State..... Oy oo enm e enecece e State ...

check here.
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THE satisfaction you receive from your radio depends
not on what it does once in a while—but night after
night and month after month. Whether you grin or cuss
depends on the service behind your radio.

QOzarka radio instruments are
only sold by trained factory rep-
resentatives, men who not only
specialize in radio but sell and
service Ozarkas only. 3,100 of
these men, trained directly
under Ozarka engineers consti-
tute a service force, unequalled
elsewhere in radio today.

When you buy a radio you’ll
compare appearance, tone, vol-
ume and selectivity by having
various instruments set up in
your own home but—that 1sn’t
enough—compare the service
behind each one.

Any Ozarka factory represent-
ative will set up an Ozarka in
your home—he will not even
operate it himself, but depend
for his sale on what you your-
self do. If you, by your own
operating, do not bring in the
distance, the volume and tone,
you expect a radio to give, then

122 Austin Avenue K
Chicago, llinois

do not buy the Ozarka. If you
do buy it, you canrest assured,
no matter what happens, a com-
petent service man is at your
call at all times. No Ozarka
representative can sell Ozarka
Instruments without giving
QOzarkaservice. Youareentitled
to such service—demand it!

The Ozarka Representative
knows every part,every wire of
the Ozarka. In fact he complete-
ly assembles his own instru-
ments. His training on installa-

tions, aerials, ground connec-
tions, operation and service comes
directly underourownengineerswhode-
signed and perfected theOzarka circuit.

That is why our book, “Ozarka
Instruments No. 200,” describ-
ing all models of Ozarka should
be of particular interest to you.
This book and the name of the Ozarka
representative near you will be sent
immediately at your request. Please
give the name of your county.

S
W
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the Mormng (Y
will now b

ASERVICE

We Have Openings for a Few
More Ozarka Factory

Representatives

ZARKA Incorporated, is now entering its 4th

year. From a beginning with one engineer,
one stenographer, one salesman — our present
president, the Ozarka organization has grown to
over 3100 people., There must be some good
reason for this growth.
Ozarka instruments have made good—they have
more than met competition. Ozarka representa-
tives have made good not only because Ozarka
instruments were right, but because they have
been willing to learn what Ozarka engineers were

397

willing and capable to teach them—Ozarka un-

usual salesmanship and Ozarka service.

There are still openings for the right men in this organi-
zation—men who believe in the future of radio—men who
are tired of working for some one else—men who want a
business of their own. Prove yourself by sales and will-
ingness to learn and exclusive territory wilt be given you.
The man we want has lived in his community for some
time. He has the respect of his fellow men because he has
never ‘‘put anything over’’ just to make money. He may
not have much money, but he is not broke and is, at least,
able to purchase one demonstrating instrument.

Check Coupon for FREE Selling Book

Radio offers a wonderful opportunity to men who are will-
ing to start at the bottom and build. You need not know
salesmanshlp, but will you learn what we wiil gladly teach

. you? You may not know radio, but we
can and will teach you if you will do
your part. With such knowledge and
willingness to work, it doesn’t seem
possible that you cannot make good.
Sign the coupon below, don’t fail to
give the name of your county. Better
still write a letter, tell us about your-
Il self and attach the coupon, If interest-
1 ed in our salesman’s plan ask for
1 “‘Ozarka Plan No. 200.”

(NCORPORNTED

122 Austin Avenue K
Chicago, Illinois

Gentlemen : Wlthout obligation send book “Ozarka Instru-
ments No. 200"” and name of Ozarka representative.

Address
County...ooviviiiiiiiiniiieneennness

AmericanRadioHistorv.Com
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Gentlemen: I am greatly interested in the FREE book “The
Ozarka Plan” whereby I can sell your radio instruments.
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New York Eiectrical School
29 W, 17th St.,, New York, N. Y.

Please send FREE and without obligation to
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Master Electricity By
Actual Practice

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

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 9,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systemis of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

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

New York
Electrical School

29 West 17th Street, New York

-
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” « = » HUXLEY

Gravitation
By HUGO GERNSBACK

is one of the best known and most universal
of things—Gravitation.

Gravitation 1s a universal force which permeates
everything, not only on earth, but throughout the uni-
verse. It is a tremendous force and the entire universe,
with all its contents, is under its domination at all times.
We can not take a step, can not lift a finger, and we can
not make a move, in whatever direction, without remain-
ing under its all-pervading influence.

If you pick up a stone and release
it from your hand, the stone falls to
the ground. 1t does so for two rea-
sons ; first, because the earth attracts
the stone, and second, because the
stone attracts the earth. This is ac-
cording to Newton’s law of uni-
versal gravitation.

There is a definite gravitational pull between the
earth and the stone. The effect of the stone in pulling
up the earth is, however, inconsequential, and whils
the stone does exert a certain amount of pull towards
the earth, the earth is so enormously larger that the
effect on it is not felt at all.

All we know about gravitation today is the effects
is produces. We can calculate these effects to a nicety,
not only on falling bodies on our own earth,

ONE of the great scientific mysteries of all time

I BELIEVE
THAT:

future city build-
ings will be equip-
ped with filters to
keep out all noises.

than the speed of light, which is 186,000 miles per sec-
ond. The solar system, as well as the universe, could
not hold together if there were not instantaneous trans-
mission of the gravitational impulses between the dif-
ferent planets and between the different universes.
In this sense, gravitation must be thought of as a
solid substance. For instance, take the earth and the
sun. They must be thought of as united by a gigantic
solid metallic rod, much stronger than steel, and with
no flexibility. If the earth were
to budge one yard out of its accus-
tomed course, the moon as well
would be dragged along that course
instantly, just as if the two
bodies were united by the afore-
nmientioned rod. This is exactly
how gravity acts, and the uni-
verse c¢ould not hold together un-

I BELIEVE
THAT:

that it is possible
to make synthetic
milk from plants
without the cow.

‘less this were so.

Scientists, of course, have been busy for ages trying
to devise a gravity insulator, gravity nullifier, or a
gravitation screen, all these terms meaning the same
thing. The theory is to invent some sort of a screen
or other means, so that if you repeat our stone experi-
ment of opening your hand and letting go of the stone,
the stone will rest in exactly the same position in space

after you take your hand away. There being

but, thanks to Newton, we can figure the
attraction between the different heavenly
bodies and its influence on their motions.
Nothwithstanding this, we have not the
slightest inkling of what this tremendous
universal force is. It has, so far, defied all
analysis of our scientists, and we know no
more about it today than was known in the
days of Archimedes, over two thousand years

come.,
ago.

I BELIEVE
THAT:

there will be no
revolution
building of
sets for years to

T

no attraction between the earth and the
stone, and wice versa, the gravitation having
been successfully cut off so that the stone
can neither fall nor rise, it must stay sus-
pended in mid-air.

If you were suspended on a trapeze above
a gravitation screen, and the gravity were
cut off, the trapeze could be removed and
you would stay suspended in space. You
would then be weightless and you could float

in the
radio

1t is now thought, but this is merely a
theory, that gravitation is a wave motion,
similar to electro-magnetic waves, which include light
waves, as well as our radio waves. It is thought that
these gravitational waves pass through solids. just the
same as light passes through a block of glass, or as
radio waves pass through buildings and through other
solid obstructions.

So far, however, no one has succeeded by the use of
apparatus or instruments in produc-

----- around the room by jerking yourself sideways
or up and down. This is one ideal which has
been scught by scientists.

Instead of dragging around our heavy bodies through
our houses and working places we shall probably be
relieved of our weight: and we shall be able to work a
hundred times as efficiently as we can today, and with
practically no effort. Today thanks (?) to gravitation.
most of our muscular efforts are to overcome gravitation.
TFvery time you lift your arm in

ing these gravitational waves, if in-
deed, they are such. .
Furthermore, a few minutes’ re-
flection must show that whatever
gravitation is, it seems to act in-

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover
OF SCIENCE & INVENTION,

the act of writing, either by
pen or by tvpewriter, you have to
work against gravitation; 90 per
cent. or 99 per cent. or even more,
of the effort is used to overcome

samtanconsly, The speed of &1 | 200 FoR T Goup covs | Erviaion fore, while the micro
ta lonal attraction D v € Ry FERY P ala g
bodies seems to be much greater work.

Mr. Hugo Gernsback speaks every Monday at 8 P. M. (E.S.T.) from Station WRNY on various radio and scientific subjects.
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Rain-Making Again

By GEORGE F. PAUL

Perched on top of an old oil derrick in Huntington
Park, Calif.,, is the weird building shown in the
photograph at the left. Housed in this structure
is a high frequency outfit which William Haight
and D. W. Davis, the designers, claim will pro-
duce rain by bringing about condensation of the
water vapor in the air.

The gigantic high frequency coil is illustrated

above. This is mounted near the top of the struc-

ture placed on the oil derrick and produces the

induction, whicH is supposed to cause rain. The

initial current is supplied by the generating plant
illustrated directly below.

Above: The supply apparatus which fur-
nishes the high potential for operating the
large high frequency coil.
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The circuit diagram of the cannec-
tions of the instruments used for
this so-called rain-making device is
shown herewith. The fan keeps the
spark gap from overheating. The
high frequency coil is of the usual

The theory of operation of this system for producing rain as ex-
plained by its inventors is that the positive pulsations of the alternat-
ing high-frequency current go to the ground, while the negative pulsa-
tions go to the upper strata. From this the inventors deduce that a
pulsating direct current is established between the ground and the
upper atmosphere and that this current brings about condensation
and produces rain. (We add—maybe!—Ebpitor.) They claim that
SPARK rain can often be produced even on a clear day in less than an hour
GAP after the machinery is started It is said that they have been able
to operate over a range of approximately 15 miles. During one of
their tests it is reported that when operating near clouds that have
previously reached a fairly heavy point of saturation. a precipitation
can be brought down in from 15 to 30 minutes. Changes in barometer
readings of from 3 to 10 points have supposedly been noticed in less
than an hour after operation was started. With the system now in
use, no ground connection is used, the entire apparatus being insulated.

AmericanRadioHietory Com
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Did “Charleston” Dance Cause Building Collapse?

By JOSEPH H. KRAUS

ﬂ@\

\

? UG

The photo at the right shows the
partially suspended roof of the ill-
fated Boston dance hall—the Pick-
wick Club—which collapsed while
merry-making couples were celebrat-
ing the Fourth of July. At the
time the building collapsed, there
were approximately one hundred and
twenty-five to one hundred and sev-
enty-five guests at the club.
The theory that the building col-
lapsed due to the partially weakened
structure caused by a previous fire,
and the dancing of the ‘‘Charles-
ton,” is held by a great many scien-
tists. District Attorney Thomas E.
O’Brien of Boston, Mass., wired
this publication that a dance was in
progress at the time of the collapse.

Photo at the left shows
two couples dancmgghe
“Charleston.” The thuds
produced by the feet as
the dancers bounce up
and down might well
cause the floor to wi- ~
brate. The constant
even tempo might then
vibrate the timbers and
bring on the crash.

= SOLDIERS NEVE
AP\CH IN STEP ACROSS W BRIDGE

< o
N
When the floors and ceilings of the Pickwick Club fell,

forty-four guests were killed and eightcen were injured. X
That the cause of the fall was due to vibration set up by THIN STEEL BAR
dancing feet is highly probable. Of course, it is essential

that the tempo be identical with that of the natural period

of vibration of the floors or building. This might acci- .
dentally have been produced at the time of the crash. -
The experiments illustrated on the right demonstrate how =

easily such a thing could take place. If a thin steel bar
is placed across two supports as illustrated, and water be
permitted to drop upon it, the drops can be so regulated o i

that the bar will eventually vibrate vxgorously Thin :::/
glasses may be shattered by trying to imitate their sound.

AmericanRadioHistorv. Com
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Dirigible Mooring Mast and Landing Platform

This Device Provides for Comfortable Landing Facilities

Vol ) R T T R ey e -h,——_ﬂivrm- g —

A
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| ANDEREIGHT " REVOLVING ELEVA- |
On . TOR RING(A)

EMERGENCY
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The illustration directly above . ! DETALL OF - i

shows the dirigible in position = it . - TABLE AND
on the landing car and the \ by —— - - " 1 MOTOR TRUCK f
dotted lines show how it can : ~

be shifted and reorientated ac-
cording to the wind. Progres-
sive drawings at the right show
the various stages of landing.

Em o

ooy 1}

Above: Details of track turn-
tables which are indicated in the
drawing at left above.

®

O

The details of the method
used for mooring a dirigible
to this new mast are given in
the four progressive drawings
at the left. First, a line is
dropped from the nose of the
ship and its end is raised to
the top of the mooring mast
by means of an elevator. This
rope then pulls the nose of the
dirigible down until it fits in
the socket provided at the top
of the tower. Other ropes are
then dropped from the ship as
in the second illustration and
are fastened to winches on the
landing car. The ring to which
the nose of the ship is moored
is then lowered on the mast,
while the winches take up the
slack in the mooring ropes.
Gradually the ship settles
until it is securely fastened to
the landing car. The entire
ship can then be run into a
hangar for refueling or for
taking on passengers and
freight. Thus the work and
risk involved in landing a ship
of this nature is reduced to a
very .great extent.

This new type of combina-
tion mast and landing plat-
forms for dirigibles, designed
by Joseph B. Strauss, Chicago
engineer, who prepared the de-
signs for the great 4,000-foot
bridge across the Golden Gate,
consists essentially of a sta-
tionary mooring mast and a
movable landing platform
which is capable of being ro-
tated around the fixed mast as
a center or of being drawn
into the hangar. This platform
is mounted on wheels placed
in a series of trucks, as in the
insert in the upper right-hand
side of this page. The rails
upon which the wheels travel
are equipped at intervals with
turntables, by means of which
the trucks can be turned
through 90° to adjust the
wheels to travel on the circu-
lar rails. Similarly, they can
be transferred from the circu-
lar to the straight tracks. In
this way, after landing, the
dirigible can be guided into
any one of the hangars.

ZEP. FAST TO GROUND CAR
READY FOR REFUELING ETC.
OR RUNNING INTO

HANGAR
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‘ Plants and Animals That Shoot

By DR, ERNEST BADE

The ant-lion larva shoots sand at
insects which causes them to fall
into the ant-lion’s sandy funnel
where the insect is devoured.

The shooting fish captures insects by hitting
them with a drop of water as above.

The adult ant-lion is a graceful flying creature far
different from the ugly larvae.

out a gas attack when pursued
by any creature such as a ground

;The bombarding beetles throw “
beetle, Calosome, above.

../

/ T he bombarding
beetle capable of

throwmg out a gas
resembling  nitric
\

acid in odor.

\

o

The horned toad can shoot blood at its
attacker during its moulting period.

The chameieon cannot
. throw any object but
i it shoots out its tongue

which is almost as
long as its own body
and tail combined and o
catches insects on the
end of it. In this way
it obtains its food.

L5 L it

The process through which a shooting plant goes is shown above.
at 1, partly unfurled at 2, shooting its seeds away, while the empty seed capsule is shown at 3.

The seed capsule is closed The flowering “touch-me-not” or lady slip«
per, which shoots seeds to quite a distance.

AmericanRadioHistorv.Com s -
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The “Steam Turbine Drug Mill” of Giovanni Branca of 1629 illuss

trated above is probably the first actual application of steam to com-

mercial purposes. A turbine effect was produced and the steam
was generated in a simple boiler.

Directly below we see an illustration of the forty-fifth proposition
of Hero’s “Pneumatika’ being a small boiler, maintaining a verti-
cal jet of steam on the top of which a ball is supported and dances
about. The device is most simple in operation, the large decorated
urn is a container for water, and is heated by a fire, and steam,
upon being generated, raised the ball from its basket-like cradle.

™ o™ "

A generator for super-heated steam constituting the seventy-fifth propo-
sition of Hero’s “Pneumatika” is shown below and is described on the
opposite page.

1680100,
)
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The steam cannon of Archimedes is illus-
trated above, Cold water was poured into
the cannon, which was mounted on the base
2 and shot heated on furnaces at 4 were
rolled up the incline 3 and dropped into the
mouth of the gun. The contact between the
hot metal and the cold water generated steam
under pressure and the shot was forcibly
ejected and hurled quite a distance. Another
¢riumph of Archimedes' was the use of com-
pound mirrors to concentrate sunlight and set
fire ta wooden ships.

Ancient Steam
Generators

By CHARLES BEECHER BUNNELL

UR illustration at the right shows
Euclid studying the Ctesibius tur-
bine, the steam engine described
in Hero’s fiftieth proposition. This tur-
bine depends upon the reaction of jets
of steam against the atmosphere. The
insert (S) shows the details of this device
wherein the water is boiled in the caldron
at (W) and the steam rises through the pipe
(C) into the ball at (B) and out into the at-
mosphere through the external bent pipes.
Now let us look at the Fig. CS on the op-
posite page. Refer first to the cross-section
of the boiler, which reveals four compart-
ments. FB, in the center, is the fire-box. In
operation, water was introduced at (W),
shown on the large cross-sectional view,
whereupon this liquid filled, or partly filled,
the compartment 1. Compartment 2 received
water when the snake ornament was re-
moved. Steam from the heated water in
compartment 1 would then go through the
two upper pipes and join the steam in com-
partment 2. This steam would then go
through the three-way valve (V), the port
of which is to be open so that steam can
pass through the goose. The jet of steam
was then ejected downward into the fire-
box, as shown. By turning the valve 90° to
the right, the port for the songbird opened
and the steam rushing out, blew the whistle
with its open end immersed in the watertank
(3), producing a warbling note. If the valve
(V) was rotated again through 90°, the
goose and the songbird were both shut off.
The only path left for the steam was
through the center port and out through the
snake, giving vent to a life-like hiss. The
most curious feature of this boiler is the
triple flues or pipes. The two upper ones
connect both compartments, while the lower
flue is only connected to compartment 2 and
does not lead into 1. It can be readily seen
that this boiler produced super-heated steam.

e S ___= o
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Life Suspended in Ice

By HUGO GERNSBACK

Member American Physical Society

OME time ago we ran a fiction story,
“The Living Death,” by John Martin
Leahy.” Our readers will remember
that in this story the explorers came
upon a girl who had been frozen in ice for
many years and when the explorers thawed
her out, she came to life again.

When we ran this serial, a surprising
number of letters were received by the
editors, many people wanting to know if
there was some process by which this could
be done, or whether it was pure fiction.

Textbooks and other scientific books, as
well' as scientific articles, have appeared
many times, showing that fish and other
forms of life, after being frozen solid, came
back to life when thawed out.

We, therefore, thought it best to actually
make some experiments to find out whether
there was any truth in such contentions and
whether or not it was possible to bring back
to life living organisms that had been frozen
for any length of time.

The writer thought of making the follow-
ing experiment: He reasoned that, if you
take any living organism having blood circu-
lation and freeze it, the blood vessels freeze
first. The blood itself then freezes and, in
doing so, expands. This expansion bursts
the already hardened veins and arteries,
making later resuscitation impossible. On
the other hand, the thought occurred to him

vV v~v

The photos at the top of this page show our
experiments in freezing fish and a crab in
two separate blocks of ice. The fish and
the crab were frozen very slowly, so that
we artificially reproduced the effect in na-
! ture, Even though many writers stated that
they had seen fish frozen in ice come back
to life again after they had been thawed out,
our own experiments seem to disprove this
theory. When we thawed the fish and the
crab out again, they did not come back to
life. As a matter of fact, they would not
even respond to electrical stimulation.
The illustration on the left is based upon
the theory that if we could suspend anima-¢
tion, instantaneously, there would be no
disintegration of tissues, and life could
probably be restored again. The diagram
illustrates an immense tank of water in
which are the cooling tubes. Nitrous oxide
is used to cause a state of sleep when the
process is started and oxygen is used for
subsequent stimulation of the patient. Heart
sounds are amplified before they reach the
physician’s ears, and an endotherm stimu-
lates blood circulation.

AmericanRadinHietaoryy CAam



Science and Invention for September, 1925

that if the freezing were to be done 50
rapidly that there was no chance for the
individual blood vessels to expand and
burst, then, perhaps, there might be some
chance of reviving the organism.

That this thought was partially correct
was proved afterwards.

We first took a goldfish and put it in a
cardboard tray. We then poured liquid air
over it, and this froze the fish very rapidly.
The boiling point of liquid air is —191 de-
orces Centigrade or —311.8 degrees IFahren-
heit.

When the fish was thawed out afterwards,
in tepid water, he appeared dead. The
writer then took two radio “B” batteries,
giving a tension of about 90 volts, and pro-~
ceeded to attempt resuscitation of fish elec-
trically. This was done, as shown in the
illustration ; namely, by placing one wire in
the water mnear the tail of the fish and
dipping the other wire rapidly and inter-
mittently in the water. This, of course,
opened and closed the circuit, and part of
the current traveled through the fish.

An immediate reflex action was noted,
and it could be seen that the fish's gills
worked convulsively, and the tail, as well
as the fins, seemed to have some life.

The resuscitation process was continued
for some minutes, but the fish did not return
to life. Only this one experiment was made,
but its effect has been sufficient to encourage
the writer to think that, if other forms of
life, perhaps not as delicate as a goldfish,
were frozen, and after thawing out, elec-
trical resuscitation were resorted to, some
specimen might be found that will be re-
vived.

The theory of using liquid air is that the
freezing process will be done so quickly that
the blood vessels will have no time to expand
and burst, although, of course, there is a
chance that they might do so on thawing out.

Nevertheless, in the liquid air experiment,
no decomposition of the fish had set in,
although similar fish, frozen in ijce. started
to decompose almost the instant . thawing
commenced.

The next experiment was to take similar
goldfish and freeze them in a pan by arti-
ficial Frigidore refrigeration. Qur illustra-
tion shows how this was accomplished. Two
fish were used in the experiment. They
were slowly frozen and slowly thawed out.
After thawing out, the fish showed decompo-
sition at the fins. There was no reflex
effect at all when they were treated elec-
trically, with many different voltages. The
nervous system of the fish apparently was
just as dead as the fish itself. There was
no trace of muscular reaction due to nerve

407

i

The illustration above shows the method we employed in attempting to suspend animation
instantaneously. Liquid air having a temperature of minus 311.8 degrees Fahrenheit was poured

upon the fish, which in this instance was placed in a cardboard box.

The fish, of course, was

frozen almost instantaneously. Every attempt to bring the fish back to life again failed. Although
the fish fsozen with liquid air responded to electrical stimulation, there were no voluntary
movements at any time,

stimulation, as was the case in the liquid
air experiment.

The same experiment, that is, using the
usual ice-freczing means, was next tried
with a crab, with the same negative results.
After the crab had been thawed out, no re-
flex of any nature could be observed, the
freczing apparently having killed the crab
as completely as it had disposed of the gold-
fish.

The conclusion to be drawn from the ex-
periments is that it is not possible to bring
living organisms, after ircezing, back to lile.
The statement found ever so often in text
books, that fish in ponds have been frozen
solid and thawed out in the spring, may,
therefore, be questioned.

Probably upon the approach of a freezing
temperature the fish go to unfrozen regions
at the bottom of the pond or lake and stay
there until the ice thaws out, but we doubt
very much if fish actually freeze and then
come back to life. There may be certain
species that do so, but we have yet to find
them.

Our cover illustration shows a problemati-
cal experiment where this freezing process
is applied to a human being. In connection
with a warm-blooded being, as our experi-
ments have shown, a slow freezing would be
out of the question. If some means could be
found of instantly producing a greater cold
than that of liquid air, as, for instance,
absolute zero, there is just a possibility that

The above illustration shows how attempts were made to artificially stimulate the heart and
incidentally stimulate the muscles of the fish, so that the mouth and gill covers would move,

causing a flow of water over the gills.

One wire from the B’ batteries was led to the bottom
of the water. and another bare wire intermittently touched the surface of the water.

The current

passing through the fish caused muscular twitchings which did not, however, resuscitate the
creature,
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at some future date a human being might he
frozen instantaneously. This would imme-
diately stop all the various organic pro-
cesses, and there would be no time for the
blood vessels to burst, because the entire
body would be frozen in an instant.

It would, of course, be necessary to pro-
vide the subject with a mask over his mouth
and nose, with a pipe leading to the outside,
so that in the ensuing thawing out the sub-
ject would not drown—hence the mask as
shown in our illustration. An endotherm
might be employed to cause the arteries to
expand and contract as the current is inter-
mittently turned on and off.

As soon as the thawing-out process be-
gins, the resuscitation could be effected by
vibratory electrical currents, and there is a
chance that the subject would then come to
life again.

Of what use would such an experiment
be? Irankly, we do not know, but for
biological reasons and for scientific purposes,
many things might be discovered during such
an experiment that are entirely hidden from
us now.

Tor instance, there are a number of diseases
which, under such a treatment, might possibly
vamsh altogether. Certain bacteria, certain
infectious diseases, might, be stamped out en-
tirely by a few hours’ freezing treatment of
this kind. We know from previous experi-
ments that tissuc and flesh can be preserved
sometimes for years when frozen in ice. We
also know that at present most low organisms
are killed off, by the icing process. All this is
an argument that the freezing process, if it
can ever be effected, will in time to come be
of great interest to humanity, very much
more so than we can discern today.

Furthermore there are a great many suffer-
ers of various discases for which no cures
have as yet been found. If we were able to
suspend animation for a period of years, we
could take those afflicted with incurable dis-
cases and place them in a lurge sanitarium.and
suspend animation there. Attendants would
be on hand at all times to keep the tempera-
ture constant and to maintain a vigilant watch
over those in the frozen state. In later years
when scientists actually discover a method
for relieving the sufferers of malignant dis-
cases, those afflicted with the particular dis-
ease for which a cure has been found, could
be brought out of the sanitarium and thawed
out to be treated the instant they show signs
of life again. Of course this is pure theory.

Refrigeration during the past forty years
has done wonders for mankind, our big citics
could not possibly be without it today, as they
are dependent upon frozen meat from outside
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Airplanes and Tanks in
the Next War

Ey H. WINFIELD SECOR, E. E.
SUBJECT OF A TALK GIVEN BY AUTHOR AT WRNY, JUNE 23rd
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As pointed out by Prof. Norris F. Hall, of Harvard Uni-
versity, in an interesting new book, “The Next War,” the
factors concerning dirigibles align themselves as above. A
substitute for helium is improbable. Hydrogen mixed with
air is combustible.

~ZEP.REFUELING FROM
ARMED GIANT SUBMARMNE
AT SEA

B  Zzep. " M
REFUELING i
BASE.
HIGH IN THE
SKY.

HE next war, even if waged within a

few years, will be one fought by air-
planes and tanks, say our scientists. The in-
fantry will be infantry no longer, for they
will go into battle encased in tanks. The rea-
son why the tanks will have such a large
share of the work in any future great wars, is

In his interesting prediction of the role of science in future wars, Prof. Hall predicts that

airplanes will refuel in the air, landing on a dirigible supported platform or else connecting

with suspended cables and hooks. Zeppelins may refuel from giant submarines at seca, as

shown in the interesting picture above. If the dirigibles are filled with non-inflammable
helium gas and are heavily armed, they will have a fair chance in battle.

due to the fact that first, the men are fairly
well protected as compared with their posi-
tion in trench warfare, and secondly, the
tanks are mobile and can transport a large
number of troops, which otherwise might be
trench-locked for months. A picture of a
tank and airplane battle in a war of to-mor-

DEFENCE -
ARMY

IN the next war, if it should occur, one of the great-

est problems the army experts will have to solve
will be how to protect our cities and towns from gas
attacks-by the enemy. Imagine for a moment what it
would mean if enemy airplane carriers or large subma-
rines carrying collapsible aircraft, should make a gas
attack at night on a city like Philadelphia or New York.
It does not take very much gas, such as Lewisite, to
render a city uninhabitable. If such an attack was
made unexpectedly, or at the start of hostilities, the
fatalities would be enormous without a doubt. It seems
to the writer that one way of combatting a gas spread
over a city would be to lay down a neutralizing gas
cloud from other aircraft. Prof. Hall describes the
scheme illustrated at right, comprising thousands of
gas jéts kept burning over buildings and streets.
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row presents a startling spectacle to the
mind’s eye. Picture hundreds, yes thousands
of tanks, traveling over the ground at speeds
of twenty-five to thirty miles per hour, knock-
ing down trees, and buildings as they go, and
wallowing through seas of water, mud and
gas. Military experts are now devising and
building tanks which can travei thirty miles
per hour or more, and they are being design-
ed gas-tight and water-tight as well. Troops
will be moved by huge fleets of tanks as well
as by airplanes, and the illustration at the left
shows troops being transported to a flanking
position.
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laying a smoke screen ab
the tanks,

The pictures above show camouflaged t

=252 Opposing fleets of battle planes are a :
ove their tanks, so that the enemy planes will have difficulty in bombing

e

P CAMOUFLAGED
TANK 4

ank and two corps of tanks attacking each other. Above
bout to begin an attack. The airplanes on the left are

Anti-aircraft guns will be carried on tanks.

Machine gun nests in pillboxes will
be wiped out in the next war by
dropping gas as well as thermite

bombs on them, And tanks will

Tank carrying submarines of huge size are

predicted by Prof. Hall. The picture above

shows a fleet of these vessels landing tanks

on an enemy shore. Modern tanks carry

radio and can also lay land mines, They
climb hills easily.

squash what is left of the pillbox.

DRY MOATS TO TRAP
ENEMY TANKS -

ANTI AIRCRAFT
GUNS MOUNTED
Vi ON TANKS
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VIEW ON SURFACE
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AIRCRAFT
WILL SHOOT OUTOF
CLINES FROMUNDER

<

BLOW UP !
ENEMY TANKS ¥

\ , 4|
., ARMY UNITS UNDER 'GROUND™
IN NEXT WAR

GROUND.LIKE HORNETS )

Sectional view of a typical airplane hangar of future
type. Several floors are arranged underground with a
camouflaged runway, up which the planes will shoot
like a swarm of hornets. Anti-aircraft guns are shown
firing from defense tanks. Enemy tanks will be
trapped in a moat, which may be filled with water if
desired. In the event that enemy tanks should get
across the moat, they would be immediately blown up
by electrically fired mines planted as shown.
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The Improved Interferometer

based almost entirely upon its promul-

gator’s assumption that there is no such
thing as the luminiferous ether, on which so
many scientists have based much of their
reasoning, the refutation of this as-
sumption would naturally relegate the theory
to the realms of the blasted hopes of many
other dreamers. An improved type of inter-
ferometer used by Prof. Dayton C. Miller
has recently been constructed and tests made
with it have gone to show that there is such
a substance as ether, and that there is an
ether drift; in other words, the earth is
going through the ether and setting up an
ether wind, just the same as when we travel
fast through the air we seemingly set up a
breeze. In reality. the air stands still and we
go through it. In just the same way, the
ether stands still and the earth travels
through it. Because of this fact. light
will travel faster when going with the ether
drift than when going against it, and the mn-
terferometer is so constructed as to measure
this difference. It makes use of a beam of
light divided so as to virtually give two
beams of light traveling in different direc-
tions, which register according to their
speeds. When the speeds are different. in-

INASMUCH as the Einstein theory is

|

terference of the beams is encountered.

Above: Prof. Miller’s in- [
terferometer with arms 14
feet long.

The drawing directly above illustrates
the action of interferometer with its
four sets of mirrors which make the
path of each light beam 120 feet long.
Using this instrument, it is possible to
measure the speed of light down to one
part in four billion. A beam of light
from S is split by the half-silvered mir-
ror at D, and from this mirror two
beams go out at right-angles to each
other, with the results described on the
opposite page.

The photograph directly above

shows the Mt. Wilson Observa-

tory at the left and the building

in which the new interferometer
is located at the right.

An excellent analogy of the
ether drift is given in the draw-
ing at the right. Imagine a
bobber situated at a point equal-
ly distant from four floats in a
body of water. If there is no
cur-ent and the bobber is moved,
waves will spread out and will
cause each float to move at the
same instant. If, however, there
is an appreciable current, as in-
dicated by arrow, the waves will
be distorted from their circular
form and will reach the extreme

right float first, taking the
courses indicated by the solid
lines. PP—-

The photograph at the left shows
the lines of interference produced
by the interferometer.,

et

%
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Maps from Aerial Photos

F we recall the fascinating novelties of

our first railroad journey, we may re-

member how curiously the landscape

seemed to act when watched from the
car window. The rails and ties of the ad-
joining track, the telegraph poles, fences and
other objects along the right of way seemed
to be rushing madly to the rear of us. The
nearest fields glided by less swiftly. The
most distant trees and houses seemed to be
going our way. They moved in leisurely
fashion, but we had a hard time of it to
gain on them.

Most travelers will recognize these events.
Perhaps few will know them under the
name of parallax. It is the apparent change
in the position of objects due to a change
in the point of view.

EFFECT OF PARALLAX

What the eye can see the camera can
record. If the traveler took two snapshots
through the car window in quick succession,
his pictures would be affected by parallax.
The house and tree in the diagram, Fig. 1,
have swapped relative positions on his two
plates. In the first the house is to the right
of the tree. In the second the tree is to the
right of the house. If another snapshot had
been taken half way between, the tree and
house would have come together on the plate.

The second diagram, Fig. 2, shows two
snapshots taken closer together. On the
two views the house and trees have not
swapped vpositions, but the apparent dis-
tances between them have changed. Each
tree has seemed to move from the house, but
the change is much more pronounced for
the tree further from the house. In fact,
if the camera is held right, and other con-
dittons are exact, the distances on the plates
change precisely with the distances on the
ground, wmeasured perpendicular to the
plates. To say the same thing, using sym-
bols, the difference between the length h t,
on the first negative and h t', on the second
is a measure of d,. In like ratio the smaller
change between h t, and h t') stands for
the smaller distance d,.

PARALLAX USEFUL IN AERIAL
MAPPING

Such parallax measurements on photo-
graphs are now put to use in aerial map-
ping. During the war pictures were taken
looking down from airplanes and pieced to-
gether as a sort of map of the fighting area.
The same thing has been done since to give
the engineer a view of a large area where
he is planning work. But the engineer de-
mands more of his map. He doesn't want
the houses and trees shown in positions to
which parallax may shift them. He wants
an orthographic projection so he can put
his scale or dividers between any two points
on it and get a measure of the distance un-
affected by perspective. He wants not only
a true scale horizontally, but a showing of

*Engineer, Brock & Weymouth, Inc., Phila., Pa.

Specially written for SCIENCE AND INVENTION

By J. B. BEADLE*

elevations, which he represents on a map by
contour lines joining points of equal height.
Parallax is the key to both. It supplies at
once the means of conquering the perspec-
tive and projecting the contours, For in
pictures taken vertically each point registers
a parallax value for its elevation just as each
tree in our diagram recorded a parallax for
its horizontal distance from the house. Sup-
pose a series of snapshots taken through the
car window and the analogy with aerial pho-
tography for mapping is fairly complete.
Each picture through the car window is in
part a new view of something in the pic-
ture before it; so in aerial mapping each
picture overlaps it$ predecessor and successor
in a series.

MEASURING HEIGHTS HORIZONTALLY

In each case the two views of the same
thing are affected by parallax; and in cach
case the parallax is a measure of distances
i a direction at right angles to the plates.
In the train pictures that direction is hori-
zontal, the plates are vertical and the par-
allax is a measure of horizontal distances.
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In aerial mapping the plates should be hori-
zontal and the parallax will be a mcasure
of werlical distances, viz., elevations of the
ground. If the aerial plates are not hori-
zontal, the parallax values are modified.

CHECKING UP AERIAL VIEWS

In practice it is impossible to keep the
plates precisely horizontal. The rapid move-
ments of an airplane slightly tilt the camera
this way and that, and this occurs in spite of
all efforts to hold it. But here again the par-
allax measurements come to the rescue. If
the elevations of a few points on the ground
are known, their parallax values on hori-
zontal plates can be computed, and by com-
parison the picture parallaxes for the same
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points give the angles at which the camera
was tilted when the exposures were made.
With that information it is possible to re-
project the photographic negatives so as to
get new plates equal to horizontal exposures.
Then parallax measurements truly represent
ground elevations and serve to fix the height
of each Iill, the slopes of the ground and
the location of the contour lines.

This calls for precise measurements. An
inch on the airplane photograph may repre-
sent several hundred feet or more on the
ground. An elevation of 25 feet may cause
a parallax of only a hundredth of an inch.
Obviously highly refined machines are nec-
essary for accurate work.

SPECIAL STEREOSCOPE LOCATES
CONTOURS

The Brock stereoscope for this purpose
measures a thousandth of an inch or less.
It locates the contours witll mechanical ac-
curacy. With the stereoscopic feature the
operator sees not the ordinary picture but
the ground in bold relief. The topographic
shapes stand out clearly beneath his eyes and
the measuring device$ reduce to routine the
exact determination of elevations. A ma-
chine setting can be made for a particular
height and the contour line quickly built up
for that elevation. The product is a set
of photographic plates with etched contour
lines. But these are not yet good maps. The
parallax has been used to fix elevations, but
it is still in the picture. No picture as such
can be rid of perspective. The contours are
correct in shape, but each has a distinctive
horizontal scale. The higher contour, which
was nearer the camera, has a larger scale
than the lower one further from the lense
and plate. Just as the plates needed cor-
rection for tilt, they now call for conversion
of the data they contain to the desired uni-
form scale. Here it is necessary to change
over from the form of a picture to that of
a hand-made drawing or tracing, the engi-
neer’s standard form of map record. First
a skeleton of controlling points is carefully
plotted. Then each contour in turn is pro-
jected to the scale of the drawing or trac-
ing.

ADVANTAGES OF AERIAL MAPPING

This process of mapping offers some
marked advantages, Its speed exceeds that
which was possible by older methods. Its
accuracy is beyond that attained at reason-
able expense for a large area by more
familiar surveying instruments. Its opera-
tions are largely office routine, independent
of weather, free from interruption, suscep-
tible of partition among operatives and
draftsmen to attain maximum speed, So
compelling are the measurements that errors
in ground surveys have been repeatedly
pointed out and as often confirmed by check
measurements. It offers a means of cheaper
surveys, but the principal savings are in
time and in the more efficicnt engineering
plans that can be made with better maps
of large areas.

All Planets May Be Inhabited

Professor William Campbell, President of
the University of California and director of
the Lick Observatory has put forth a theory
that every one of the planets may- be inhabi-
ted by some form or other of life adapted
to the particular atmosphere of his habita-
tion, He states, however, that the form of

life on other planets may be as different
from our conception of human beings as
man is from many of the lower animals.
In a recent interview, the Professor, refer-
ring specifically to the discoveries of Wil-
liam Beebe in the Sargaso Sea said:
“Even on our own planet there are forms
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of life of which we know hardly anything.
Life is everywhere evolved in conformity
with its environments. Thus, forms of life
on earth and in the sea are very different.
A fish would doubtless wonder how man was
able to live on dry ground.”

We may yet learn more about our neighbors.
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The photograph above was taken in England and as the lights show it is
a night photograph. The time of exposure was one-tenth of a second,
which was sufficient to catch the moving hotel guest.

Science and Invention for September, 1925

Night Photographs

e NS

The camera above has a lens
which is almost as big as the |

film upon which the pictures i |
are taken. With such a cam-

i 1
era instantancous photographs [ | N— . ] SRE
—— may be taken at night. = = )

The photograph above was taken in front of a shop window in London.
Here again an exposure of one-tenth of a second overcame all motion and
gave this very fine example of night photography with the new camcra.

Not only can the camera pictured above be used for out-door photography
at night, but scenes in a theatre may be photographed while the per-
formance is going on. The three photographs immediately above were all
taken during the performances of different plays in Europe. Notice that

Drawing
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DIRECTION OF LIGHT

/ J
ROD AND PEEP- HOLE

7 . Lo LAID ASIDE
SLIPPING FRAME INTO FORWARD,
SLOT GIVES ANGLE TO DRAWING,
PERMITTING FREE ARM MOVEMENT.

In Fig. 1 above a simple method of learning
how to draw is illustrated. A glass upright
plate is placed in front of the object to be
grawn. The pupil looks at the object through
a peep hole and sketches it on the glass with
colored chalk. The drawing is subsequently
traced on paper as indicated in Fig. 2.—Die
Umschau.

in spite of the fact that action is present in each of the scenes there is no
blurring of images in any of them. The photographs were taken with an
exposure of one-twenty-fifth of a second from a box seat in a London
theatre. Scenes from Tannhauser, Flora’s Awakening and Le Train Bleu.

How Lake Dried River

j 12 MILES————— &

1
SHOWING HOW QUINN RIVER 1S

SUPPLIED BY WATER BY UNDERGROUND
STREAMS FROM ELK LAKE. STOPPING upP
HOLES IN LAKE-BED CAUSED MARKED
FALL IN WATER IN STREAM TWELVE
MILES AWAYi

(SLOPE OF COUNTRY
MUCH EXAGGERATED
IN DIAGRANI)

{

RO HOLES\N
SONULAKE DRAINED
SIHROUGH THESE FISSURES

o

QAN

oo 1 \\\\\‘\ . \\ s N AN
WATER FEEDS QUINN RIVER /

Last summer, owing largely to the prevziling drought, Elk Lake, situated on the Century Drive
in Oregon, was lower than it ever had been before. As the water lowered, a large number of huge
holes in the bottom were revealed—underground outlets. One of these was twenty feet square,
others were no more than two feet in diameter. As fast as the outlets showed themselves they
were filled with concrete—seventeen in all. Now comes the report that Quinn River, twelve miles
away, has reduced in flow to one-tenth its former value. The theory held by geologists in t'h:
vicinity is that Quinn River, previously fed by underground channels from Elk Lake, is now de-
p-ived of its water supply by the blocking of the holes. It is probable that the springs which fed
the stream originated from Elk Lake, reappearing after a subterranean journcy of twelve miles.

—Gene Deachem, Ph.D.
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Mathematical Cross-Number Puzzle

Here you are, cross-word puzzle fans, here is a puzzle that ‘will tax your
The answers are given on page 458, but for your
own sake do not refer to them until you have finished the puzzle or exhausted
This puzzie is radically different from the usual
type in which letters are inserted in blank space to form words, In this one,

ingenuity to the utmost.

your fund of information.

HORIZONTAL

1—Take 87,771,212 and multiply the digits to-
gether—then multiply by 59.614.

5—Add a V to the square feet in 10 acres.

10—One-tenth of the abbreviation for Maryland.

12—Three C’s followed by a couple of X’s.

13—The atomic weight of aluminum.

15—Subtract 71,082 from 40 times the number of
miles from here to the moon,

18—Specific gravity of pig-iron—decimal between
the two figures,

19—Chemical symbol for lithium.

20—One-tenth of the distance from here to the
sun.

21—Specific gravity of aluminum—decimal be-
tween the two figures.

22—The difference between the hoiling point -of
water by the Fahrenheit and Centigrade ther-
mometers,

24—Ten times the current year, according to the
Hebrew calendar.

25— The difference between the boiling point of
water by the Fahrenheit and Reaumur ther-
mometers,

26—Abbreviation for the Lehigh Valley railroad.

27—Chemical symbol for carbon.

28—Two less than the number of
quire of paper.

29—Familiar contraction for the year of the great
gold rush to California.

30—A force necessary to raise this number of
thousand pounds a foot high in a minute;
this is equivalent to theoretical horse-power.

31—Square 0.10 and place a decimal in front of
the first figure.

32—Five times the nearest wlole number that is
the cube root of 1,728,

34—The number of players on a foot-ball team.

35—Atomic weight of radium,

37—Interest on $10,000 for 18 days based on a
360-day year.

39—Length of a Japanese mile compared with
ours—decimal after first figure.

41—17,325 years from now this figure will repre-
sent the current year

43—The year of the Hegira.

45—Three saw-horses, a V, and a personal pro-
noun first person singular.

46—151,473.285 stone,

48—The number of which 24,389 is the cube.

49—The decimal 0.78125 equals how many 64ths?

50—Seven will go into this number 705,152 times.

51—The number of years it will take a given
amount of money to double itself at 2Y2 per
cent, simple interest,

52—The gold values of a French franc—decimal
after the second figure.

53—TFourteen less than the square of 26,

55—1,578.75 cords in cubic feet.

56—The Greek letter pi which, multiplied by the
square of the radius of a circle, will give the
area—decimal after the first figure.

sheets in a

definitions are given which, by dint of hard thinking, can be worked out into
numerals which numerals are inserted in the corre¢t order in the blank spaces
and which will line up both vertically and horizontally in the same way as the
letters do in the ordinary cross-word puzzle.
is 654,323, We have named this new brain teaser ‘“‘Cross-Number Puzzle.”

The first answer, 1 horizontal,

{ z 3 5 T8 3
0
B |i4 5 8
g 20 7
2 3 A 25
% 21 28
29 30 3 %
3 3 3% |36 31 38
3[40 a 1 I |44
13 46 a1 78
73 50 5
52 53 54
55 56
VERTICAL 3—One less than the square of 60.
b e, 070 from the wumber of inches In 4= Subtrat 8 b e earecs a0 L3 mimutes

2—A saw-horse, an I., and a personal pronoun
first person singular,

Insomnia Cure

A novel device designed
to cure insomnia has been
patented by an English
inventor. The principle of
it depends upon the action
of light upon the retina
of the eye. It flashes a
series of 12 different col-
ored rays at a certain pre-
determined speed and in a
definite sequence. It is
said that these rays affect
the eye in such a way as
to induce sleep even in
the most stubborn cases
of insomnia that have
failed to respond to other
treatment. The fashing
lights are supposed to
have no bad effects on the
eyesight.
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—place a decimal point after the first figure.

6—Subtract 4 from the last decimal figure of
the natural co-tangent of 16 degrees and 26
minutes—place a decimal after the first figure.

7—The lincar fect in a mile,

8—Onec-sixth of the number of degrees in a
circle.

9—Trom 10.000 less than the number of minutes
in a year (not leap year) subtract a tenth
of the cube of 31.

11—Sixty less than 10 times the current year,
according to the Mohammedan calendar,

14—DCCXI.

16—1,000 long tons in pounds less 28, multiplied

by 395.6.

Take the diameter of the earth at the poles

in feet—nearest foot; multiply by 2.54; then

add 58.080.

18—Six less than the cube of 9.

23—10,620.5 Japanese miles.

25—O0ne less than 2,109.5 fathoms.

33—20.04 more thau the square of 351.4.

36— Logarithmic sine of 9 degrees and 34 minutes.

38—The cube of 90.

40—One more than the number of feet in 140
meters.

41—The square yards in an “are”—decimal after
the third figure. Use .38 as the decimal.

42— Natural sine of 15 degrees and 26 minutes—
decimal after the first figure.

44—One-tenth of the weight in pounds of 35.84
cubic feet of water,

46—Natural sine of 14 degrees and 25 minutes—
decimal before the first figure.

47—Logarithm of 443.

52—A dozen.

54—0.328125 equals how many 64ths?

(Answer on page 458)

17




116 Science and Invention for September, 1925

Latest Devices

SMALL, handy washing machine, easily used over a sink, washbowl, or on a
%) A table, has recently been placed on the market for convenience of persons who
] do- not wish to wait for a regular wash day to have cleansing of garments
done. It is of special use in the nursery and does a personal wash of dainty pieces
in a few minutes, saving them from the wear and tear of an ordinary wash. For
the professional or business person who is away from home during the day, it is of
particular value as he or she can keep a wardrobe in cleanliness at all times by doing
two or three washings a week, taking a few minutes for each time. When not in
use all parts of this tiny washer are kept within the container, thus saving space.
The device is of great use in the summer home as garments as large as towels and
shirts can be washed in it by the mere process of turning the crank.

A new type of folding seat which will ap-
peal to sportsmen and all those who have
occasion to carry a chair with them is illus-
trated above. This device made of strong
yet light steel bars and comfortable uphols-
tery can be completely folded until it resem-
bles a hand bag. The photograph shows a
view of the seat ‘'unfolded and ready to be

inverted into a usable position,

The sharp back of the average par-

ing knife will often cut the hand of

the user. The little metal device

shown above protects this edge and
prevents harm.

S ———————e e
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Something new in the line of an easily
carried eraser is shown above. It is
similar to the ordinary pencil construct-
ed on the paper roll idea, and requices
only a nick from a knife or pin and the
removal of a curl of paper to expose a
new, clean erasing surface. The eraser
is shown compared with an ordinary
pencil directly below it.

—=g

b

The device illustrated above is
designed for mincing and
chopping foods for the prep- 37 57 Wl aTNIN T ey

aration of various dishes.

Four sharp blades on the end

of the rod perform this work.

Another boon to milady’s toilet is the small and
compact curling iron illustrated in use below.
The devicg is heated by means of a gasoline
torch which is supplied with it and the prongs
are then applied to the hair in the usual man-
ner. In this way a young lady may keep her
hair looking its best under all conditions. De-
) spite its small size, this iron is said to be effec-
7 tive in every way and p(::rfecﬂy satisfactory in

operation.

oy 2 ._ngg\__._‘m

14

The carrying case for the small curling
iron shown in use at the left is illustrat-
ed directly above. The large handle of
the iron covers the small gasoline torch
supplied for heating purposes, while the
prongs of the iron slide into a cylinder
fastened to the side of that one contain-
ing the gasoline torch. The entire teles-
coped unit may be carried in the neat
] case shown beside it.

1 A pencil which can be made to write
in five different cclors is illustrated
:‘2 above. It works on the same prin-
ciple as the average automatic pencil
but contains a five barreled magazine
which can be rotated so as to bring
the desired colored lead into action.
This pencil comes supplied with a
case contaming ten refills. i‘

AmericanRadinHietaory Com
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Boat Travels on Air

DIRECTION OF TRAVEL
WATER /STERN OF BOAT AIR FROM COMPRESSOR -

GROOVES FOR GOING AHEAD
PATH OF AIR

AIR 1S ALSO | Vi = ] e
EJECTED FROM HOLES T WHEN GOING AHEAD THIS SECTION OF BOAT FLOATS ON
FACING AFT. =5 AN AIR CUSHION, NO FRICTION BETWEEN WATER AND THIS PART OF HULL.
A boat which is desigr-led to be propelled on a somewhat new principle to an air ccmpressor. This in turn is connected by pipes to a series of

is illustrated above. The young lady at the right is holding a small holes at the rear of the boat and also to a smaller series in the bow.
working model of the boat. One boat which has been completed is A valve controls the flow of air to either set of holes. Air issuing from
shown in operation at the left above. The details of the principle of the stern holes causes the boat to go ahead. Forcing air out of the
propulsion are given in the line drawing. A gsasoline engine is coup'ed front holes reverses the action. —C. A. Oldroyd.

{REMOVED |.

Lever Propelled A%
Life Boat

A new type of life boat
which is propelled by
levers instead of oars is
iMustrated in detail at the
right. Pulling and push-
ing on the levers rotates
a gear which drives a
pinion, which in turn re-
volves the propeller.

LEVI
{NPLACE /

It is said that the new type of life boat shown herewith is more - 3 [ GNIVERSAL
efficient and much simpler in operation than the ordinary type " JOINT
of oar-propelled boat. With 42 people in one of these boats, )

eight men at the levers easily maintain a speed of 3 miles an
hour. With two men to each lever, facing each other, it is quite
possible that the speed would be doubled. One great advantage
of this type of boat is that the operators need not be experienced.
With just one seaman in the boat for steering, totally inexperi-
enced people can keep the boat moving steadily. A simple
reverse lever is incorporated in this boat which reverses the
propeller without any change on the part of those operating the
Jevers. In the ordinary oar-propelled boat, inexperienced oars-
men often lose their oars. There are no oars in this type of boat.

AmericanRadioHistorv.Com
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HERE is an old

theory that when
a man falls from a con-
siderable height, he is
dead before he reaches
the ground. This the-
ory has at last been ex-
ploded by two Army
aviators, who leaped
from an airplane at
Mitchell Field, L. I. A
short time ago there
was an article in a
newspaper concerning
a man who jumped off
the Brooklyn Bridge,
aund, who was supposed
to have died before he
hit the water. At least
that was the opinion
held by the writer of
the article. Parachute
experts contended that
a falling person retains
his senses, and a test
was attempted. ~ Ac-
cordingly Staff Sear-
gant Randle L. Bose
and Corporal - Arthur
Bergo went:aloft in a
Martin-bombing plane.
At a height of 3,000 ft.
they jumped. The men
shot- through the air
twisting, whirling,
somersaulting. When
they reached the level
of 2,000 ft., they pulled
the rip - cord. -« This
opened the .parachute
and checked their de-
scent. The parachutes
permitted them to sail
down to the fields like

- Hypnosis

_s#==  plements, there is &g

Record Fali

9.5, T o

T0T

L = S i T T NP

“To Rhama’” is entertaining
in Germany in a rather
novel fashion. He first hyp-
notizes animals, which are
shown in the photos above,
and then submits himself to
a rather novel test.

-Claiming self-hyp-
nosis, “To Rhama”
permits needles to
be pushed through
the arm and his
hands to be nailed
to a board. On |
é removing the im- |

no bleeding.

POINT WHER.

PARACHUTE
OPENED

2,000 FT.

NORMAL:
MAN ot
WOULD BE ,‘? .l

R i NPRRES T
Yy £ [ S ' Bhwes Y
1 ] s |
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a couple of birds. Be-
fore any of the crowd
could question either
Bose or Bergo, they
again ascended in the
bombing plane to re-
peat the test.

Both men testified
that at no time did they
lose control of -them-
selves. They experienc-
ed the greatest thrill
when their flights were
suddenly checked by
the opening of the pa-
rachutes. Of course if
they once lost their
hold on the cords, they
would have had a thrill
which one gets but
once in a lifetime, but
they would have been
unable to tell about it.
By this test it has been
definitely proven that a
person leaping from
the Woolworth Build-
ing will be fully con-
scious up to the mo-
ment he strikes the
ground. Only in cases
of heart trouble would
the person die before
his body struck the
pavement.

Thin as the para-
chutes may seem, they
certainly have proven
their efficacy. . Little
wonder then that the
Army aviators are
compelled to equip
themselves with para-
chutes when flying.
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Novelties

The photo at the left shows
-how artificial leopard skin is
being made at the present
time using the much ma-
ligned rabbit fur. A stencil
is placed upon the rabbit
skin and then an aniline dye
is used to produce the spots.
After the stencil is removed,
the fur appears as indicated
in the photo at the right.
The fur can then be made
into coats, or as was the
style during the past year,
it may be used to line or
half-line a coat. Not only
is the coat warm, but it is
attractive as well. Milady
ought to know, she was
wearing a coat lined with
imitation leopard fur last
year.,

]
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The photo at the right shows half a
dozen hailstones that fell in the vicin-
ity of New York recently. It ap-
pears that they are quite a handfull.
Each one measures about an inch
and a half in diameter. These hail-
stones are not the largest that have
fallen by any means. A few years
ago districts thirty miles from New
York City suffered a hailstone storm
in which the hailstones were as large
as baseballs. Naturally hailstones as
large as this do considerable damage,
breaking windows and often killing
poultry and other animals, at the
same time destroying crops. The
exact formation of a hailstone is not
known, although there are several
theories as to its formation. One of
the most popular is that a small par-
ticle of ice is formed, and this is car-

T h e instrument
shown below is
onc of the earli-
est models of an
explosion enginz
known. It was
developed in the
ea-ly part of the
Nineteenth Cen-
tury ‘'and was
protably the
forerunner of our
mode-n internal
cormbustion en -
gines.

ried up to the colder stratas by wind

currents. Here the water surround-

ing the particle of ice freezes. The

operation is supposed to be repeated
dozens of times,

STHIBHNHINE
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In the making of a fountain-pen for use in temperatures of
fifty or sixty degrees below zero Fahrenheit, several interest-
ing phases are presented. Heat is required surrounding the
pen to keep it normally warm enough to accomplish the pur-

pose, but not warm enough to over-heat the pen. The photo above shows the pen,
the rheostat used to control the heat and the clips with which the leads are.connected
to the storage battery. Walls of metal with a thickness of .007 inch house the re-
sistance wire between them, The pen tip projects just beyond the heater tube to

prevent the ink from freezing there.

i| GOLD PLATED HOUSING
FOR HEATINGELEMENT

6 WATT NICKLE CHROMIUM 8
ASBESTOS INSULATED %
HEATING UNIT

PEN

HARD RUBBER
PROTECTING CASE

AmericanRadioHistorv.Com

It is quite diffcult to prepare a fountain-pen for use in temperatures
down to fifty or sixty degrees Fahrenheit bglow zero.
has been prepared, and¢is shown in use in the phota below.

Such a pen
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Tarrano the Conqueror

THIRD INSTALLMENT
By RAY CUMMINGS

I could see the sleek black outline
of its wet back, and the lines of
foam as it sheered the water. We
lay rocking in its wake as it disap-
peared Northward.

First American and Canadian Serial Rights

emploved by a large mews organisation of
Great New York. On the afternoon of May
12 of that year, the President of the Anglo-
Sarxon republic is murdered in the midst of
a speech.

v v v v v vV Vv vY

Immediately after the murder, the mar-
rator of this story, together with the thou-
sands of other listeners, were hurried away
from the spot on the moving sidewalks that
This happened at 5:10
P. M. At 6:15 of the same dav the ruler
of Allied Mongolia was murdered. Ten
minutes later the leader of the megroes of
Africa was killed while aslecp. This left
the earth without leadership, Jac and Grays-
son, a co-worker of his, suspect that the
murders are the result of a plot on the
part of the inhabitants of Venus. At 8:26
the mail from Venus landed. At 8:44 a
message by helio from that planet announced
the murder of the ruler of the Venus Cen-
tral State. A warning came with the same
message and read in part, ‘City being at-
tacked . . . Tarrano, beware . . . you are
in danger of .. .” The message broke
at this point and further communication
was impossible.

were 1n general use.

At 9 P. M. Jac was summoned to North-
cast Island, off the coast of Maine, by a
Dr. Brende. He goes and is welcomed by
the Doctor and informed that the Martian
ruler of the Little People had also been
assassinated and at the same time commu-
nication had become impossible with Mars.

SYNOPSIS

- THE story opens in the vear 2325 and

is related by Jac, a writer of that time,
Tarrano, the Doctor states, was at one time }

a lower oficial of the Cold Country of

Brende, has perfected a medical method

whereby human beings may be kept from

growing old.

Unable to communicate with the Doctor’s
laboratory in northern Siberia, they set out
for that point in Brende’s car. Arriving
there they found mo one outside and upon
entering the laboratory building, were set
upon by a group of “Venus-men.”

e e e

Venus. The Doctor then announces that he, 1
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CHAPTER V
THE OUTLAWED FLIGHT

R. BRENDE was dead. We knew
it in the moment that followed our
sudden assault and capture. Elza
knelt there sobbing. Then she
stood up, her tears checked: and on her

face a look of pathetic determination to re-

press her grief. Now that we had yielded,
the Venus-men, searching us for our wea-
pons, cast us loose. We bent over Dr.
Brende, Georg and I. Dead. No power in
this Universe could bring him back to us.

Georg pressed his lips tightly together.
His face, red from the exertion of his fight,
went pale. But he showed no other emotion.
And, as he leaned toward me, he whispered:

“Got us, Jac! Say nothing. Don’t put
up any show of fight.”

Elza now was standing against the wall,
a hand before her eyes. I went to her.

“Elza, dear——"

Her hand pressed mine.

Our captors stood curiously watching us.
There scemed to be at least ten of them—
men as tall as myself, though not so tall as
Georg. Swarthy, gray-skinned fellows—one
or two of them squat, ape-like with their
heavy shoulders and dangling arms. Men
of the Venus Cold Country. They were
talking together in their queer, soft language.
One of them I took to be the leader. Argo
was his name, I afterward learned. He was
somewhat taller than the rest, and slim. A
man perhaps 30. Paler of skin than most of
his companions—gray skin with a bronze
cast. Dressed like the others in fur. But
his heavy jacket was open, disclosing a ruf-
fled white shirt, with a low black stock
about his throat.

A shifty-eyed fellow, this Argo. Smooth-
shaven, with a mouth slack-lipped, and small
black eyes. But his .features were finely
chisled; and with that bronze cast to his
skin, I guessed that he was from the Venus
Central State. He seemed much perturbed
that Dr. Brende was dead. Occasionally he
burst into English as he rebuked one of the
others for the killing.

No more than a moment had passed: "

Georg joined Elza .and me.. We stood ‘wait-
ing. Georg whispered: ‘“They killed Rob-
inss and his helpers. . In there ? He ges-
tured. “I saw them lying in there. If only
I had 2 e .
Argo was standing before us. “This is'a
very pleasant surprise He spoke the

e TP - e e Y S e
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careful English of the educated foreigner.
His tone was ironical. “Very pleasant——"

Abruptly he turned away again. But in
that instant, his eyes had roved Elza in a
way that turned me cold.

They led us away, down a padded hallwav -
into the instrument room. It was in full
operation; our Inter-Allied news-tape was
clicking; the low voice of the announcer
droned through the silence. I started to-
ward the tape, but Argo waved me away.
He had volunteered us nothing, ‘and again
Georg advised me to be silent.

We seemed now to have passed within the

patrol line. There were no more official. ves-

sels to be seen.- We clung low, and at 12°

South, 67° 20° West, at 10:16 that morning

- we ‘descended in Venia, capital of the Central

Latina Province, largest immigrant colony :of
the Western Hemisphere.
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Argo had given his orders. Through a
window I saw men carrying apparatus from
the house. A small metal frame, of sun-
mirrors, prisms and vacuum tubes. Georg
whispered: “Father’s model.”

The man with it passed beyond my sight.
Others came along, carrying the cylinders
of books—Dr. Brende’s notes—and a variety
of other paraphernalia. Carrying it back
from the shore toward the headlands of the
Cape, where I realized now they had an
aero secreted.

Argo was at a mirror; he had a headpiece
on; he was talking into a disc—talking in a
private code. I could see the surface of the
small mirror. A room, with windows.
Through one of the windows, by daylight,
palms and huge banana leaves were visible.
A room seemingly in the tropics of our own
hemisphere.

Argo was triumphant—explaining, doubt-
less, that he had captured us. Mingled with
his voice, the Inter-Allied announcer was
saying:

“Great—New York 10.32 Martian Helio,
via Tokyohama: Little People Proclama-
tion >

A man standing near the tape switched off
the droning voice. At the receiving table,
every few seconds came the buzz of the
laboratory’s call. Wrangel Island again
calling Robinss; but no one paid any heed.
Argo finished at the mirror. He glanced
aver the tape, smiling sardonically. Then,
methodically, deliberately, he swept the in-
struments to the floor, jerked out the con-
nections, turned out the current—wrecked
it all with a few strokes. A moment later
we were taken away.

Outside, from back by the low reaches of
the Cape, we saw an aero rising. They had
loaded it with Dr. Brende’s effects, and in
it half of the men were departing. It rose
vertically until we could see it only as a
speck in the blue of the morning sky—a
speck vanishing to the North over the Pole.

With four or five of the men—all those
remaining—Argo took us three to the
Brende car. We did not pass Dr. Brende’s
body, lying there in the outer room. Elza
and Georg gazed that way involuntarily;
but they said nothing. The greatest grief
is that which is hidden, and never once 'after-
ward did either of them show it by more
than an affectionate word for that father
whom they had loved so dearly.

Soon we were back in the Brende car

“The wire, Argo.” He took the length of

wire, gleaming white-hot, as the leering, gloat-

ing Argo turned the current into it—Tarrano

took it, lashed it upon the poor wretch’s naked
back and legs.

in which we had landed no
more than an hour before. It
was a standard Byctin model
—evidently Argo and his men
knew how to operate it per-
fectly. We were herded into
the pit, and in a moment more
were in the air.

Argo seemed now rather
anxious to make friends with
us. He was in a high good
humor. His eyes flashed at
me sharply when I questioned
him once or twice; but he of-
fered us no indignities. To
Elza he spoke commandingly,
but with that deference to
which every woman of birth
and breeding is entitled from
4 man,

We rose straight up and, at
18,000 feet, headed Northward-
by a point or two West. We
would pass the Pole on our
right—too fdr to sight it with
the naked eye, I realized; but
1 knew, too, that the Director
there would see the distant
image of us on his finder, even
though we refused connection
should he call us. And we had
no right to be up here in the
18,000-foot lane. They’d order
us down—shut off our power,
if necessary.

We could not escape obser-
vation on this daylight flight.
Heading this way, it would
take us past the Pole and on
Southward, down the Western
Hemisphere over the Ameri-
cas. We could not refuse con-
nection for long. We would
be challenged, then brought down. Or, if
Argo answered a call, some Director would
examine our pit with his finder—would see
Elza, Georg and me as prisoners. We could
gesture surreptitiously to him. . . .

My thoughts ran on. Argo’s soft, ironic
voice brought me out of them.
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OCEAN SUBWAY!
A brand new engineering conception in

A A s 4

Don’t fail to read all about it in the October
number.

}
3
4
P building a subway across the Atlantic.
4
4
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“We will answer the first call that comes,”
he said smilingly. “Youn understand? We
are the Inter-Allied News on Official Dis-
patch.” He was addressing me, his glance

going to the insignia on my cap. “You are

of the Inter-Allied ?”
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Still there was in his voice and on his face
nothing but kindness and a queer whimsical
look of reminiscence. He broke off at the buzz
of a disc that hung from his belt by a golden
chain. He jerked it loose from its snap, and
to his ear clasped a smal!l receiver. Like a
mask his gentleness dropped from him. His
voice rasped: “Yes? ., . .” The receiver
murmured into his ear.” He said: “Connect
him—TI'll listen to what he has to say.”
A moment; then on the tiny mirror fastened
to his wrist with a strap, I saw a face appear
—a face known throughout our Earth—the
face of the War-Director of Great London.
Tarrano listened impassively.

“Yes,” 1 said.

“What’s your name?”

I did not like his tone. “None of your——'

“Quict, Jac” Georg warned.

“Jac 1I, son of Hallen,” I amended.

“Yes. Division 8, Manhattan,” he read
from my cap. “Well, when the first Direc-
tor calls—from the Pole perhaps—you will
tell iim we are Inter-Allied Officials. He
will see us here—I do not believe, the way
we are sitting, that he will think anything
is wrong. He will sce us of Venus. There
are Venus-men employed by the Inter-
Allied. Is it not so?”

I had to admit that it was. He nodded.
“You will fool the Directors, Jac Hallen.
You understand? You will get the reports
on weather today down the 67th Meridian
West. And ask if we can have power {o the
Equator and below.” His eyes flashed.
“And if you attempt any trickery—you will
die. You understand ?” .

I did, indeed. And I knew that his plans
were well laid—that I would be helpless to
give us over without paying for it with my
life—with the lives of Elza and Georg as
well.

From up here in the 18th lane, the Polar
ocean lay a glittering white and purple ex-
panse beneath us. Then, again, a fog rolled
out down there like a blanket. We passed
the Pole, a hundred miles or more to one

(Continued on page 458)

s
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Tricks of Mediums

By EDWIN MERLIN

A Reformed Spiritualist.

N this page we show a series of pictures illustrating another group of effects

that are found in the repertoire of most spiritualists. All of these effects

have actually been worked in dark room seances by the author of the article, and

are being used by a great many would-be mediums throughout the country, even

at the present time. Even though the effects are surprisingly simple, they produce
very uncanny results in the dark.

-

The above illustration shows a medium tied
in a sack. On her lap is placed a slate
which is held by two sitters, The medium

writes with a thin pencil through the
‘ meshes of the sack,

The two photographs at the right illustrate a typ-
ical effect often performed in a seance room. A
heavy cord or wire is passed through the cuff
button holes in the sleeves of the medium’s shirt.
The cord is held by the sitters. The medium slips
off the cuffs and does his work without interfer-
ence, while the sitters believe that his hands are
in absolute control.

The luminous band on the end of
the trumpet seemingly floats with
the trumpet around the room. As
it passes the medium’s lap, he covers
the trumpet band with a black cloth and

exposes a round circular band previous-

1y hidden in the cloth. This he moves f‘
with great dexterity, and at high veloc- e {
ity in front of the sitters’ faces, demon-

strating in this way remarkable ‘“‘spirit

control.” %E " :
!
P

chair and rocks it before the

seance starts. When the room is

darkened, he stands up and rocks
the chair with his foot. Joining two
trumpets together end to end, he is
able to cause the luminous band to
move around the room at a distance
of ten or more feet from the chair.
— The creaky noise makes the
£ sitters believe that he still oc-
cupies the seat.

The medium sits in a creaky ;

Wi o o i by

The medium knows that spirit manifestations
are taking' place. He asks Miss Steinmetz to
hold his left hand, meanwhile operating the
trumpet with his right. He then says, “Hold
my right hand, Miss Foote,” and he operates
the trumpet with his left. After repeating the
phrases for a while. he insists that both hands
be held tightly. With his hands under control
he lifts the trumpet to his mouth with his feet,
as the -three accompanying photographs illus-
't  trate.

- AmerieaniRadinkietarny-Cam P e
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Aerial Ball | N

RATHER unique and novel game has heen suggested for armyand navy aerial forces. I

It is called “aerial ball”” and resembles football, except that it is played with airplanes |
instead of the feet. \Ve have horse polo, motorcycle polo and even automobile polo, so why ©
not a sort of aerial polo? The goal lines are marked by balloons held captive at the two
ends of the field, perhaps twenty miles apart. The ball itself is buoyant. The object of the
game is to push the ball to the goal. The opposing planes try to knock the ball out of the
basket-like pusher and carry it to their own goal line. Skill in maneuvering will prevent
accidents, and the great speed at which the planes travel also minimizes the danger, For
practice the game is preferably played over a body of water. This game certainly aids i
war-time maneuvers.—]. Kay London. il

3

Anti-aircraft nets are the latest devel-
opments in modern warfare. These
nets were invented by Takeo Takagi,
a Japanese, and are being tried out by
the Japanese Army and Navy. The
nets are fastened between two para-
chutes and in some cases across four
parachutes. The parachutes and nets
are then loaded into a shell, and are
fired in the path of the enemy planes.
When the shell explodes. it releases
the net which is expected to foul the
propeller and bring the plane down.

AmericanRadieHistorv.Com
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Doctor Hackensaw’s Secrets

No. 43—A Journey to the Center of the Earth.
(CONCLUSION)

It was merely one enormous sea of
air with islands of various sizes
floating in it. These islands were
particles of the solid rock which had
become broken off and hurled up-
ward.

SYNOPSIS

R. HACKENSAW, after having determined to

explore the center of the earth and having
made prelimingry observations, asks his very good
friend Pepita Perkins, a newspaper reporter, to
accompany him on a trip to the South Pole where
the excavation was to be started for the trip to
the center of the earth. They avrive at Dr. Hack-
ensaw’s village at the South Pole where a crevice
in the earth five miles deep has been discovered.
Working first with a diamond drill and then with
an “‘atomic force drill,”” one of Dr. Hackensaw’s
inventions, thev start work on the bottom of the
pit.  After some hours of drilling, observations
made by means of a special microphone show that
thev are mecaring another mnatwral cavern in the
interior of the earth. The diamond drill is once
more brought into play and soon picrces the re-
maining shell of the rock into the lower cavity
in which a partial vacuum is found to exist.

In the Dart, which has been reconstructed for
the special work at hand, Dr. Hackensaw, Pep and
Miggs start on their journey toward the center of
the earth. Their machine is provided with brakes
and automatic speed dervices which allow them to
travel at an even rate of 100 miles per hour. Soon
they find that their weight is greatly reduced. At
1,200 miles below the surface of the earth calcu-
lations show that something has gone wrong. At
1.500 wiles below the surface the travelers find
that their weight, which has been constantly de-
creasing, is nothing and that they have to hold
on to the sides of the car in order to prevent their
floating around within it.  Upon this fact the
Doctor bases an assumption that the center of the
carth is hollow, the crust being 3,000 miles thick.

After proceeding some distance further on they
suddenly see, while looking down through the bot-
tom of the car, a phosphorescent light miles ahead.
Soon they emerge into the hollow center and find
themselves surrounded by masses of curions rock-
resembling plants, as well as antmals and birds.
All of them emit a phosphorescent light.

“ ELL Pep!” cried Doctor Hack-
ensaw, ‘‘you see I was right!
Here we arc at the center of the
earth and we find there is nothing
here but an immense hollow filled with air.
My cxperiments in sending directed radio
currents from the surface of the earth, at

By CLEMENT FEZANDIE

different points, through the center to the
antipodes, had led me to this belief, but it
seemed so wild that I could not accept it at
first. It seems utterly at variance with all
that science has taught us. Calculations
show that the average density of the earth
must be about five and one-half times that
of water, and as it is less than this at the
surface, we know that it must be greater
than this down below. Then, too, the earth
acts like a rigid body. No, I can scarcely
believe my own senses.”

Pep was not listening. She was gazing
earnestly at this wonderful new world that
was spread before them.

Meanwhile, Miggs had caught hold of one

of the immovable animals that were rooted

to the ground, and he got a violent elec-
tric shock for his pains.
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“Please switch off the light,” she said, “I
want to see what this looks like in the
dark.”

Doctor Hackensaw obediently turned off
the searchlight and the new underground
world was revealed in all the beauty of its
own phosphorescence. It was an extraor-
dinary sight. Every animal or plant of this
grotesque world of creatures seemed to shine
by its own light like a gigantic firefly or
glow-worm. And yet the colors of the
phosphorescence varied in each species, every
color of the spectrum being represented
from red through green and yellow to blue
and violet. And the forms were marvelous;
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altogether different from anything our
friends had ever seen before.

Plants and animals there were of many
varieties and, strange to say, some of the
stationary forms appeared to be animals,
while some of the movable ones appeared
to be plants, capable of flying around in
“the air from spot to spot, but with seem-
ingly no mouth, eyes or other definite organs
except their wings.

Animals, too, there were that could walk
around from spot to spet, evidently by means
of suction pumps on their feet, similar. to
those that enable flies to walk along a ceiling
without falling. Had it not been for these
specialized feet, life would have been diffi-
cult to these subterramean creatures, as the
misculgr exertion of their movements, here,
where bodies had no weight, would have
shot them up into the air, there to perish
miserably from hunger. and thirst. ,

Other creatures there were, but these were
provided with wings. A few were quadru-

peds, but most of them had six feet. Some
were beautiful to look at—others grotesque
and uncouth. There was one flying creature
with two long trunks, resembling an ele-
phant’s trunk, where its eyes should have
been, and an eye at the point which its
mouth should have occupied. It seemed to
have six mouths, one at the extremity of
each foot. The snake-like wrigglers through
the air have already been mentioned. These
did not seem to be provided with wings of
any kind, but appeared to glide through the
air much as g snake glides through the
water. -

“Pop!” cried Pep, “can’t we land here?
I'd like to see these creatures from nearby!”

Doctor Hackensaw hesitated, for in the
distance he had caught sight of some huge
unearthly-looking monsters half hidden in
the peculiar vegetation. However, he was
as anxious as Pep was, to get a nearer view
of the flora and fauna of this strange land,
so he assented, and with a turn of the rud-

He raised his pistol and shot
straight for the crocodile’s
tail. A treme-idous explosion
was heard and the rear end
of the crococile’s body was
hurled skyward in infinitesi-
mal fragments.
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The doctor had brought
along with him several
pairs of suction boots de-
signed to enable the
wearer to walk up and =
down the perpendicular -2
walls of the pit. =

der brought the car right up to the rocks.
Here a peculiar problem presented itself.
How was he to moor the car to the rocks?
As objects now possessed no weight, the
slightest wind might blow the car away be-
yond reach.

“It is something of a problem,” remarked
the doctor, “but only a secondary one. I
can fasten the car to some of this vegetable
growth, though I haven't much faith in the
strength of those stems. I ¢ould at'a pinch
fasten the car to one of these moving ani-
mals. The only drawback would be that
the frightened beast would be likely to
plunge into the jungle, dragging us after
him. A third solution seems to me much
more feasible. But before I do anything
at all I must ascertain whether this air is
fit for us to breathe.”

“It must be,” replied Pep, “because both
animals and plants live here, and animals
cannot live without air.”

“Nor plants either,” replied the doctor, at
least, not our terrestrial ones. All animals
and plants require some source of energy
and obtain that energy from the chemical
union of oxygen with some element. Hence
they require air. Warm-blooded animals re-
quire more oxygen than cold-blooded ones.
I have myself kept a sleeping snake under
water for 24 hours. As a snake cannot
breathe under water he could not obtain any
fresh oxygen during that time, and hence his
consumption of the eclement, while asleep,
must have been very slight. Plants require
still less oxygen, but a delicate thermometer
will show an increase of temperature during
certain periods of flowering, showing that
the vital processes, even in plants, require
oxygen. But plants with green leaves manu-
facture much more oxygen than they con-
sume. Parasitic plants that live on the
juices of other plants, and saprophytes (as
the botanists call the mushrooms and other
plants that live on organic matter formed
by other plants or animals), do not manu-
facture their own oxygen. Some of the
bacteria, as a matter of fact, are anaerobic;
that is to say, they cannot live in air.”

“Well,” cried Pep, triumphantly, “that
means that I am right, and that the air here
must contain oxygen.” '

“Not necessarily. Conditions here may
be, and certainly are, entirely different from
those on the surface of the earth. All our

(Continued on page 470)



426 Science and Invention for September, 1925

The Night

By RICHARD M. DOUGLAS,
Exclusive Official Photos By
By Artist

New Brunswick,

The greatest difficulty encountered
in the inauguration of the night air
mail between New York and Chi-
cago, and which it is rumored will
be extended to cover the entire
country, was the provision of suit-
able landing lights. A flood light
giving half a billion beam candle-
power was developed, and a photo-
graph taken by its light of a hangar
a quarter of a mile distant is shown
in Fig. 1.

LANDING

— Py TRy

When leaving the field, the air mail pilot f
does not make use of the flood light, but = < T

switches on the concentrated beam head- 4 il - 3 . d
3 5 o . 2R In Fig. 2, the powerful flood light is
lights located on either wing and uses them LEAV' NG shown Finechong witht one ot ithe ‘mail

to guide him over the field and into the X :
air. After rising from the ground, these lp;laasneson‘;iku;%e:eaf}};etoﬁiellgd. et{ihne p'::i’;
lights are switched off and only the running beings andiRliaasie ariund gin e
lights of red and green are left burning. . . cirele and eventually land on the far
side of the field, whereupon he will

“taxi” into the hangar.

The housing and lens of the enor- Fig. 4: Flood light in

mously powerful flood light are
shown in Fig. 5 at the left. This
light is of the arc type with a com-
bination of hand and motor feed.
The lens is so constructed that,
when the housing is completely
opened, it will throw out a broad
flood beam covering an angle of
almost 180°. The switchboard
which controls the amount of
power supplied to the arc is shown
in Fig. 6. The current is obtained
from a motor generator unit hav-
ing an output of 25 kilowatts at
120 volts D.C., The motor is
driven from a special 110 volt A.C.
line. The two meters on the
board indicate the voltage and am-
perage being fed to the arc con-
tained in its:'housing just outside
of.the shelter built over the switch-
board.
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Air Mail
Reporter No. 7510
Author. Drawings Made
At Hadley Field,
New Jersey

PROBABLY the most romantic undertaking that has ever
been pushed forward to a satisfactory conclusion by the
United States Government is the installation of the night air
mail. Flying during broad daylight and under ideal flying
conditions is one thing, but regular flights during darkness,
night after night, regardless of weather conditions, is quite a
different proposition. To safeguard the pilots who undertake
the hazardous occupation of guiding their mechanical birds
through the night, the mail service officials have installed nu-
merous beacons and guide lights along the entire course and
have provided excellent landing fields that, when required, are
illuminated in the best possible manner. Further-
more, each pilot is equipped with an efficient type
of parachute and, at the end of every flight, each

plang e th_proughly HUIE QUET IHL SRy deta.ll‘ This P Remcving the mail from its compartment in one of the
LIS RISEES completg 2= pOSSlble and mc"'.ldes l".r"ﬂ‘ mail planes. The pilot has just arrived at the eastern
inspection of every wire, turnbuckle and hinge u) p terminal at Hadley Field. The mail goes by truck and
on the whole machine. Besides the regular termi- (e train to New York City.

nal fields where the mail is changed from one
plane to another or from the plane to motor trucks
or train, there are emergency landing fields
located only a few miles apart over the entire
course. Each of these fields is equipped
with a revolving beacon of 500,000-beam
candlepower, such as that shown in Fig. 11,
and points between the fields are equipped
with other revolving lights of the type shown
in Fig. 12, which serve to guide the flier
and keep him on his course.

With the new regular service, air mail
rates have been reduced enormously and it
is now possible to post a letter in New York
in the evening and have it delivered by the
first mail carrier in Chicago the next
morning.

One of the huge incandescent
lights used at the landing fields.

DPOILS it L L PO RO P T MR

[

4

PG W R T 0 T e

'.ﬁ;:,- In Fig. 9, above, the beam
.':f}‘- headlights and the running

lights located on the wing
Q tips of the mail planes are
plainly shown. The running

lights are each equipped with

two lenses showing the stand-

\ ard red and green colors.

- | One of the lenses, pointed
forward, warns approaching

ﬁ pilots, whereas the second
lens, pointed toward the side,

J serves to prevent damage by
5 planes flying across the line
of flight. These lights are
supplied with current by a
generator driven from the

motor.

In Fig. 13 is a view taken on
the top of the hangar at
Hadley Field. The cluster

“ of four lights in the left fore-
M ground is placed there for

Fig. 10, above, shows the switchboard built : m B ' experimental purposes. The
into the side of the flood light housing which \ . large searchlight in the back-
controls the speed of the motor which drives . {3 £ . ground is the standard land-
the carbons of the arc and keeps them at the | 1 " y ing field guide beacon. Note

correct distance apart. If the carbons burn / 1 the wind indicator and lights.
faster than usual, the motor can be speeded
up so as to keep pace with the consumption
of the electrodes. Hand adjustments are
also provided.
The group of lights shown in Fig. 12 are
of the type that will adorn high prominent
points along thes air mail route. Each one
of the lights is tilted at a slightly different
angle from the horizon so that one of the
beams is sure to catch the eye of the pilot as
he flies through the night and thus they keep
him on the correct course. A motor located
in the base revolves the lights as well as the
commutator which allows current to be fed
to the incandescent bulbs.

AmericanRadioHistorv-Com



428

)
-

/

CHAIR
ARMS

)

_~/// STRING

// SPRING

LEVER

Science and Invention [or September, 1925

THE MAN
MYSTIFIED

e B

Prince of Wales, Ex-President
il Harding, Taft, Roosevelt, Pres.

Coolidge and other celebrities
1 Writes Exclusively for
W SCIENCE AND INVENTION

Reads Mayor,
h,w,f:d‘ Mayor’s Inner Mind

o

A |(Dunninger Will Attempt
To Hypnotize Patient, |
10 Miles Away. by Radio|

ARMS TIED

LAMP
TO CHAIR i

UPON BACK

REMOVABLE
ARM N

=
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SPRINGS

STRING

means of cords knotted and then sealed. The lights are turned out

and tambourines, bells and horns are sounded. When the lights

are turned on again, the medium is found tied in the same place.

The secret lies in the construction of the chair, the arm of which

comes out and permits of free movements. The latch for the arms
is released when the medium is seated.

PP—>

A large glass lamp which may be passed for examination is placed

upon the table. This is covered with a cloth. which on being re-

moved shows the lamp to have vanished. The lamp is then made

to reappear. Under cover of the cloth, the magician fastens the
lamp to his back and makes it reappear when he desires.

Ve
e

st

TN

SIVERY con (&7

COLOR | BENDS

For the amateur trickster the coin illustrated here is of particular

value. The coin is merely a rubber disk, silver colored on one side,

and flesh colored on the other. Because of its flexibility, it can be

passed around the finger, placed under a ring or concealed between

the fingers. A coin of this nature saves many hours of practice
and is very deceptive at a distance.

e
The celluloid ball is tossed into the air by the magician, and finally
dropped into a glass globe containing water, to which a little ink
has been added to color it. On command the ball sinks or rises.
The secret lies in the beeswax pellet to which a hair is attached.
The hair passes through a small lead weight, which acts as a pulley.
Both weight and ball are dropped into the globe containing the colored

water,

\

The medium is seated in a chair and her arms firmly secured byW

iy
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STICK |N/f//.
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! | ¥
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) BALL

vk—BEES WAX
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_JWHITE

RUBBER
DISK
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SLIDES UNDER
RING
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UPON
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S
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A new instrument has been designed for
the taking of X-ray photographs of the
heart and lungs while they are at rest, and
has been placed in practical use at the
Phipps Institute of the University of Penn-
sylvania. This device is to aid in the diag-
nosis of such diseases as tuberculosis. It
was invented by Charles N. Weyl, of the
University of Pennsylvania, and is so deli-
cate that even the weakest infant will cause
it to operate. It is a known fact that any
lesion of the lung may be recorded by the
X-ray, but the organs of the chest due to
their complex physiological movements
often cause a blurred image. Now, how-
ever, a photograph may be taken at any
cycle of the heart beat, When the patient’s
heart beats, an impulse is sent down the air
column inside the rubber tube, which oper-
ates the diaphragm, and in turn the mirror.
The funnel is placed over the carotid artery.
The light affecting a selenium cell inter-
mittently permits of the passage of current
through the amplifier and controls the re-
lay, which in turn operates the control for

the X-ray tube.
the heart beat, the X-
ray tube is excited

and produces a clear
cut picture.

Thus at a definite phase of

o

U)

rgans.
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Progress in Medicine

Edited By JOSEPH H. KRAUS

One of the most wonderful recent advances in medicine, and particularly in X-rays, is the
method outlined on this page this month, for the taking of X-ray plotographs of moving
There is no doubt but that the time will soon come when every muscle, nerve and

blood-vessel will be photographed on the X-ray plate.

The above sche-
matic drawing
shows the outline
of the new appa-
ratus which will
enatble one to take
X-ray photographs
of the heart and
lungs. L is the
light, C a conden-
sing lens, M is a
mirror pivoted at
U, F the {unnel,
tonnected by
means of tube T, to diaphrag D. The arm on
the diaphragm §, causes mirror nove and projects
light ray B upon seledium cell ¥ The current pro
duced is amplified in amplifier A perates relay R,
which controls timer on X- machine,

NEEDLE PUNCTURES

The diagram
above illustrates
the new type of
hypodermic
syringe fitted with
a carpule. Note
how the needle
punctures one end
of the carpule,
while the opposite
end is pushed for-
ward by the plun-
ger. The photo at
the right shows
how the .hypodef'-
mic syringe is
loaded.

I

gt

The photo at the
left shows a glass
model of the heart
and blood circula-

TN

tion. This device
is on exhibit in
Germany,

[ S

THE STOPPER

A new internal germicide having the
germicidal power of about fifty times
that of phenol has recently found its
way to the market. This product is
called Hexylresorcinol. The substance
is not toxic when taken by the mouth
in therapeutic doses. It passes through
the stomach and is absorbed from the
intestines. It is then taken up by the
blood stream and carried to the kidneys
to be excreted into the urine. It is par-
ticularly adapted to infections of the
urinary tract. As post-operative treat-
ment in such cases as operations of
prostatectomy, the product will often
aid in preventing wound infection.

<t

To the left is illustrated a new mastoid
bandage to take the place of the old
style of bandage. The photo at the top
shows the bandage. and the right lower
photo shows it applied over sterile fluffs.
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