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BUILD A

BEAUTIFUL
SHIP MODEL

LOUDSPEAKER

in a few hours—

tackhammer K

o

Any schoolboy
can put it

together i
SANTA MARIA e
THE FLAG SHIP OF COLUMBUS IN THE THE SHIP THAT BROUGHT THE PILGRIMS
DISCOVERY OF AMERICA IN 1492. TO AMERICA.
Size: Height. 25 in. Width, 11 in. Length, 27 in. Size: Height, 25 in.  Width, 9 in. Length, 21 in.
Do you want a Loud Speaker that is different and worth $100.002 :r}x]gs&r‘x';:\oc;:réaasilsyhigowslgdg)lr afr(;(riwv;irsdhintgo izsgarx“o;}t]ihr/\l:l?i?;,wsgig
Do you want a beautiful Ship Model? of your main sail. We will then forward to you a Melody Sail

and unit to fit your Model, via parcel post C. O. D., nine dollars
($9.00), plus postage.
The un-assembled parts for either the Santa Maria or Mayflower
Models (without the Melody Sail attachment) can be had for
four dollars and ninety-eight cents ($4.98), plus postage. Full
detailed diagram and instruction sheet, showing and explaining
every operation, for completing the Model supplied with each.
1f you want the un-assembled parts for either the Santa Maria
or Mayflower Model, together with the Melody Sail attachment,
g 11 for making the Melody Ship complete, send us your order—NO
the market today anywhere. It is absolutely new. This is not an MONEY-—pay postman $12.50, plus postage.
experiment, but a real proven fact. sold on a money-back guar-
antee to assure satisfaction. CANADIAN AND FOREIGN ORDERS MUST BE AC-

. COMPANIED BY MONEY ORDER
THE WORLD'S LARGEST BUILDERS OF SHIP MODELS will If, after assembling the Melody Ship, you do not think it worth
supply you with all the parts to build a Melody Ship. You may many times the purchase price, return it to us in good condition
choose either the Santa Maria or Mayflower Models. The parts

Do you want perfect tone? Of course you do. All of these are
to be found in the Melody Ship, and it will not cost you as much
for both, combined in one, as the ordinary Ship Model or Loud
Speaker would alone. The Ship Model when complete is the most
beautiful of its kind on the market today. The Loud $peaker
combination is unsurpassed for beauty of tone and l_xndlstorted
volume that brings out all the low musical notes faithfully re-
producing the zoom of the base viol, the drums 'and .tubr:-\, as
well as the higher alto and soprano. There is nothing like it on

for the Ship Model made of wood. This is not a cheap card- it‘}?i(i?we will gladly refund your Money. What can be fairer than
or the Ship Models are .

b d imitation, but al Ship Model. Putting this Model to-

gz?}:er l;'rs“aa; ‘s?il:npl: a: /Re B. C.pThe instructions read like this; WRITE FOR OUR CATALOGUE

put No. 49 on top of No. 48 and tap lightly with a small ham-

Complete Melody Ship Orders Include Metal Figures Hlustrated

mer, etc. A schoolboy can put it together in a few hours. Above. If Figures .are Ordered Separately Same Will Be Fur-
The Loud-Speaker Unit is of the Electro-Magnet type. Power nished For 25¢ Each Figure.
amplification is not needed to force the low tones through. They DL L e T Y YL LT T Y N

come through with perfect ease and do not interfere with 'th'
higher notes. Giving vou faithful reproduction at all frequencies.
The Unit is placed on the Main Mast, which is firmly s.eate'd two
inches deep in a three and one-half pound hull. Making it im-
possible for counter vibrations to effect the perfect reproduction
of the Melody Sail. The driving pin is attached to our super-
vibrating. especially prepared. Melody Sail. It does not char}ge
the appearance of the Ship Model. Instructions for installing
come with each Melody Ship.

MINIATURE SHIP MODELS
3818-20-22-24 Baring Street
Philadelphia, Pa.

MINIATURE SHIP MODELS
DEPARTMENT L1s.
3818-20-22-24 Baring St., Philadelphia, Penna.

Please send me the complete parts cut to fit and ready to put to-
gether for the MELODY SHIP Complete. .. ............... For which
I agree to pay postman $12.50, plus postage. For the SHIP MODEL
.................. only. For which | agree to pay $4.98, plus postage.
For MELODY SAIL & UNIT only for ship model............... for
which | agree to pay postman $9.00. plus postage.

PLEASE PRINT NAME AND ADDRESS
NN 2 S o0 a 0 a6 E06Rda e b B0 D008 006060000088860008aaa086680
STREETOR R. F. DL .. e i e e s i anaaanns
CITY OR TOWN
STATE
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O. C. MILLER
Director Extension Work

AMillionDol- / #
lar Institution

Back of This
GUARANTEE

Get this straight—the
American School was
chartered in 1897 as
an educational institue
tion, not for profit. So
you will find the same
standards of service
here as in the best res-
ident schools and col-
leges. Over 200 of the
leading Engineers, Ex-
ecutivesand Educators
of the U. S. prepared
the instruction we of-
fer. Their standing
vouches for its quality.
This is available to you
on terms of only a few
dollard a month. Write
jor our souvenir book,
“White Magic,” given
TREE in celebration of
our 30th Anniversary.

Free Job Service

The Americin Schiool is the first

in the home-study field to rec-
ognize {lie need of guaranteeing
its courses with a money-back
contract, if 1he training fails to
accomphish the benefits you ex-
pect. Thus all risk and doubt are
climinuied—-cither thetraining
wlill heip you to a better job and
a raise in pay or it will cost you
nothing. T'o better carry out this
imporiant service, we maintain
2 National employment depart-
ment which keeps in touch with
the employers of Drafismen all
over the U. S. All this without
extra charge toourstudents und
graduates.

S

Professional

Outfit GIVEN!

You will naturally expect the American School to L

give you the best kind of instruments and tools with
the best kind of training. This outfit is good enough
to use professionally aiter you finish your training,
Mail coupon for description,

s \ O. C. Miller, Director Extension Work

F You Are

Now Earning

$40 a Week

or Less —

1 guarantee to prepare you for
a fine Drafting position, right
in your home, in your spare
time; then I guarantee to help
you find such a position pay-
ing at least 50% wmiore than
you earn today, within 61)
days after you complete this
training, or I will refund the
small amount you pay for tui-
tion. We make this agreement
to prove this instruction wil/
make you a real Draftsman.
Back of this guarantee are
the entire resources and rep-
utation of this million dollar
institution,

%

=\

%gae}:icmy

S

Dept. DA-26Drexel Avenue and 58th Street, Chicago

Preparing Placing you
you for a in a good,
better !ob well-paid
andaRaise Position

wWchool

Learn Drafting—how to make and read plans, and the doors of
opportunity in all mechanical, building, and engineering lines
swing open for you! There are more well-paid Drafting jobs open
today than in any other one profession or trade. There’s a variety,
a fascination to Drafting that will grip you. No other work is so
interesting, so well paid — no other field offers equal opportuni-
ties for quick promotion.

The Draftsman is
the Boss of the Works!

Destroy blue-prints and plans, and the wheels of all Industry
will stop until new ones can be made. Every move of every work-
man on the job is controlled by the Draftsman through his plans.

, Railroads, public works, buildings of a hun-
dred sorts, machinery, electricity, automo-
biles—all manufacturing and construction
start on the Drafting table! That’s the kind
of work to get into, friend. Where you have
the same chance as anybody else to make a
quick success!

—to prove you can learn
at home in spare time!

You'll be surprised how qui . kly yeu can
learn Drafting by our nev’ one-step-at-a~
time method. We start you off doing
actual Drafting room jobs from the very
beginning. Before you know it, you are
batting out professional plans like a vet-
eran. Get the first three lessons—the cou-
S0 pon bringsthem. Do them. Test your
ability to master Drafting at home.

/ Without cost or obligation,
P X % B B B F 2. %

0. C. Miller, Director Extensjon Work
American School, Dept DA-26.

Drexel Ave. and 58th St., Chicago

Your offer to send me 3 lessons free and facts about the oppore
tunities in Drafting and about your course, looks good to me,
Tt is understood I am not obligated in any way in making this

O

N

g
' request.
14
¥
|

Occupation...... 9000000000000000000000 %“kilE0 00000000
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Rejuvenation By Con-
centrated Sleep
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our working day by concentrat-
ing our sleep period.

Secrets of the Flower

Dr. Ernest Dade, well-known
expert on flowers, gives us
sonic interesting facts in story
and picture.

Sun-Spots and Flow
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relation between sun-spots and
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What Is Matter?
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Those who see the great roaring shops of Coyne
forthe first timenreamazed. arost-dents from
every State in the Union w. on the greatest
outlay of electrical apparatus ev ~rassembled in any
school. .. costing hundreds of t1ousands of dollars

. real dynamos, huge motors, actual skeleton
houses, complete power plants, transmitting sta-
tions, switchboards of all kinds . . . everything
from doorbells to farm power systems. Ilere, with

A Glimpse Into the Coyne Electrical School

this full-size maehinery in full operation every day,
Coyne students get years of expericneo in a few

monthg. Ilere with two instructors to every 25
men, Coyne students learn by actually doinz. Here
—and nowherae clsc in the world—can you get such
training!

The photograph above is one of 130 views inour
catalor. a copy of which will be mailed free upon
request. Sce coupon below,

T

LEARN

Without Books or Lessons
IN IZ WEEKS

CITY

By Actual Work—in the Great Shops of Coyne

OME kinds of jobs ought to be labeled with a big
sign that says ‘‘Man-killer.”” They are either so
heavy, dirty and hard that they sap a man’sstrength
and keep him dog-tired all the time—or
else they are so disagreeable, uninter-

No Education or Experience Needed

With a personal, practica/ method like this, is it any wonder I say I
can make any man into a master electrician in 12 happy weeks? You
don’tneed a bitof previous experience or advanced
education. Many of our most successful graduates
are fellows whonever went to high school and hated

esting and poorly paid that they kill

“‘book-learning.”” The Coyne method is different’

his ambition in almost no time. And
AMBITION is the most valuable thing
a man can have!

Fascinating Work—
Real Pay!

That’s why 80 many men are turning to ELEC-
TRICITY, which offers unlimited rewards and op-
portunities—with ordinary salaries of 3$50—3$76—
$100—and $150 a week ! Right now big electrical jobs
are actually going begging! Electrical experts with
12 weeks of training are in demand-—and the need
is growing every day! The situation is one that
spells O-P-P-O-R-T-U-N-I-T-Y in letters a foot
high for theman whois wide-awake enough tosee it!

Learn Quickly

Let me make you a master electrician—~the Coyne
way.I've doneit for thousands of others—farmers,
laborers, factory men, and hundreds who haven't
had more than 8th grude education! I eando it for
you—and start you off on the road to independence
and big earnings in just 90 days!

No Books or Dry Lessons

The secret of Coyne-training is that it is ALL
PRACTICAL work. No books—no dry lessons—no
useless theory. In the great shops of COYNE you
learn the “‘ins and outs’’ of Electricity by actual
work on real electrical equipment—the finest out-
lay in the country! And best of all—experts work
right with you every step of the way, showing you
all the e'lectrxcal secrets that are essential to your
success!

COYN

H.C.LEWIS, Pres., Dept.A7-83 1300-10 W. Harrison St., Chicago, il

$100 aWeek Jobs

are commonin electricity. Our free
employment bureau puts you in
touch withopenings tochoose
from. Thefollewing areonly a few
of thekind of positions you fit
yourself for in the Great Shops
of Coyne:

Farm Lighting Experta
gs to $100 a Week

Armature Fxpert
$50 to $100 a Week

Power House Operat
$50 to 875 2 Week

Auto Electrician
$60 to $100 a Week

Inventor, Unlimited Income

Maintainance Engineer
60 to $100 n Week

Service Stztion Owner
$200 a Week

Radio Expert, $75 to $150 a Week
Contractor, $3,600 to $15,000aYear

FREE If You Act Now

Make up your mind today to
get into one of these real-pay
electrical jobs. If youact »ow—
T'll pay your railroad fare to
Chicago and give you 2 special
courses free! RAp1o and AuToO-
MOTIVE ELECTRICITY! And be-
sides that,I'llhelpyoutoa part-
time job while leaming! FREDL
employment service for life
after graduation, too, We place
dozens of menin wonderful jobs
every week!

Send for FREE Book

Just give me a chance to tell you
about the unlimited opportunity
that awaits you, Letme send you
this big book free, containing
over 15 Ophotogmphs and listing’
and telling you how you can
qualify for the kind of jobsthat
pay $i5-3200 a week. If you
really want more money and
a8 wonderful future, send for
this book now! No_ obliga~

FREE R. R. Fare
When You Enroll

Right now I will allow your leroad
IPare from any point in the
Chicago—the world's Greateet Elec-
trical center. Send coupon for detsails.

tion. Simply mail the

H. C. Lewis, Pres., Dept.

Dear Mr. Lewis:

Mail This
FREE
BOOK

COYNE ELECTRICAL SCHOOL
A7-83
1300-10 W. Harrison St., Chicago, Ill.

ELECTRICAL
SCHOOL

I want the facts, so without obligation, send me your free illus-
trated catalog and details of your R. R. fare.

City. e e SEEE
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works both your ordinary
Thermometer and the BLANCKE

Thermostatic Carburetor Control . . .

On this simple principle the Blancke Control made Fords run
43.8 to 68 miles on 1 gallon of gas in official public test. Re-
ports from 351,272 public and private tests show average of
32 miles per gallon—breaking world’s record for average
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Chemistry

Lo Succ

Some people measure success in
terms of money and others in degree
of knowledge and culture. Chemistry
is the one uncrowded profession today
that otfers both. America, always a land
of amazing opportunities, is especially so
now in the field of applied Chemistry. In-
dustries have developed within eight years
more rapidly than the output of trained men
to conduct them. Every big industry needs
chemists and there is a real demand for them
immediately,

Earn a Bigger ‘
Salary from now on =

Good Chemists Command High Salaries; you can
make yourself independent for life by unearthing
one of Chemistry’s undiscovered secrets!

Do you remember how the tales of pirate gold used to fire your imagina-
tion and make you want to sail the uncharted seas in szarch of treasure and
adventure? And then you would regret that such things were no longer
done. But that is a mistake. They are done—today and every day—not on
desert islands, but in the chemical laboratories throughout your own coun-
try. Quietly, systematically, the chemist works. His work is dithcult, but
more adventurous than the blood-curdling deeds of the Spanish Main. In-
stead of meeting an early and violent death on some forgotten shore, he
gathers wealth and honor through his invaluable contributions to buman
ity. Alfred Nobel, the Swedish chemist who invented dynamite, made so
many millions that the income alone from his bequests provides five $40,000
prizes every year for the advancement of science and peace. Herman
Frasch, who showed how to extract sulphur built up a huge fortune. C. M.
ITall, the chemist who discovered how to manufacture aluminum made
millions through this discovery, F. G. Cottrell, who devised a valuable
process for recovering the waste from the flue gases, James Gayley, who
showed how to save enormous losses in steel manufacture, L. H. Baeke-
land, who invented Bakelite—these are only a few of the men to whom
fortunes have come through their chemical achievements,

NOW IS THE TIME TO STUDY CHEMISRTY

Not only are there houndless opportunities for amassing wealth in Chemistry. but the
profession affords congenial employment at good salaries to hundreds of thousands
who merely follow out its present applications. These applications are innumerable,
touching intimately every business and every product in the world. The work of the
chemist can hardly be called work at all. It is the keencst and most enjovable kind of
pleasure. The days in a chemical laboratory are filled with thrilling and delightful
experimentation, with the alluring prospect of a discovery that may spell Fortune
always at hand to spur your enthusiasm.

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires clahorate specialized training. Former-
Iy it was nccessary to attend a university for several years to acauire that training,
but thanks to our highly perfected and thorough system of instruction. you can now
stay at home, keep vour position. and let us educate you in Chemistry during your
spare time. kven with only common schooling you can take our course and equip
sourself for immediate practical work in a chemical lahoratory.

EASY MONTHLY PAYMENTS

You don’t have to have even the small price of the course to start. You can pay for
it in small monthly amounts—so small that you wou't feel them. The cost of our
course is very low. and includes everything. even the chemistry outfit—there are no
extras to buy with our course. Our plan of monthly payments places a chenical
education within the reach of everyone.

SPECIAL 30 D:AY OFFER

Besides furnishing the student with his FExperimental Equipment. we are making an
additional special offer for a short while only. You owe it to yourself to find out
about it. Write today for full information and free book “Opportunities for Chem-
ists.”” Send the coupon right now while it is fresh in your mind. Or just write your
name and address on a postal and mail it to us. But whatever you do, act today
before this offer is withdrawn.

DON’'T WAIT—MAIL COUPON NOW!

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division 12 .
66-R West Broadway New York City
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LETTERS

From Students Who Have
Taken This Course

You will probably be pleased to
learn one of the lessons fuve me

idea  to turn my  chemical
knowledze to  profitable account.
I am new making a varnish and
paint whieh undersells the other
type products by $2.60 a gallon.
N Spme cases more, Fluve heen
receiving gallon orders from paint-
crs during past week which has
netted me a profit of $12.00 for
my  C'spare-time chemical indus-

: thanks  for your

ry.’ Many
training thus far.

J. J. KELLY.
I am but half way through vour
course and am ecrtain that I have
sived my Company many tinies the
cast ot the course and raised my-
self in the Shave Ifolders estima-
tion.  The knowledge obtained has
i1s inunediate practical applicaticn
and 1 do not hesitate in saying
your course and the personal af-
Tention you give s invaluable to
the practical man in any business

T. O'CONOR SLOANEL,
A.B.,AM.,,LL.D,,Ph.D.

Noted Instructor, Lectur-

where chemistry plays a part. You 5 - 3
may use this letter and r:n_\ name er and Author. Form-
and address to the furtherance of er]y T‘-easurer Ameri-
your good work. o N
JOTIN WALTER. can  Chemical Society

I have not written
(-)('i\'c(l the big set.
that i

since T re-
I can still say
it _far exeeeded miy anticipa-

and a practical chemist
with many well known

tions. Since I have been studying ey 1o
with ¥our «choel I have heen ap- HClll?\ eme,nts to his
pointed chiemist for the Seranton credit. Not Ol]ly’ has

toual Co., testing all the coal and
ash by preximate analvsis, The
lessons  aire  helbing me wonder-
tully, and the interesting way in
which they are written mukes me
wait Datiently for each lesson.
MORLATIS €Ol

Dr. Sloane taught chem-
istrv for years but he
was for many years en-
gaged in  commercial
chemistry work.

EXPERIMENTAL EQUIPMENT FURNISHED
TO EVERY STUDENT

. We give to every student without additional charge this chem.
ical equipment, including  forty-nine picces of laboratory ap-
paratus and supplies, and forty different chemicals and reagents.
These comprise the apparatus and chemicals used for the ex-
perimental work of the course. The fitted heavy wooden hox
serves not only as a case for the outfit but also as a usefuw
laboratory accessory for performing countless cxperiments.

L Nl g p—p——

ADAT-N

L CHEMICAL INSTITUTE OF NEW YORK. INC. °
: Home Extension Division 12 |
. 66-R—West Broadway, New York City

] Please send me at once. without any obligation on my
"] part, vour free Book ‘“‘Opportunities for Chemists,” and
[ ] full particulars about the Experimental Equipment given
B to every student. Also please tell me about vour plan ot
¥ payment and your special 30 dav offer.
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Cowboy

e

Six-guns boome

law into his own hands and stopped crooked brands

“Bristow Builds a Loop”

LATEST DOUBLE-ACTION COWBOY NOVELETTE. It appears in the

Out
Today

*5

Cents

WATCH FOR 4 THIS COVER

“Chinese Loot”
By H. BEDFORD -JONES

A story of mutiny, intrigue and daring in the South Scas.

“South of the Rio Grande”
By RICHARD A. MARTINSEN

What happericd when three fight-loving, red-headed Irish
cowpunchers flirted with trouble in Nexico.

“War at Red Sands”
By NELS LEROY ]ORGENSEN

Bcginning a Western scrial of the days when a six-gun
was the unwritten law of the range.

“Hey! Hold up!” came
the startled plea from
one of the riders.
ain’t lookin’ fer you!”

Science and Invention for June, 1927

Bristow Springs a Trap

“We

d and dynamite crashed when the lanky puncher, Jeff Bristow, took the

from sizzling on rustled stock.

ANTHONY
IS M. RUD’S

NE

» WATCH FOR THIS TITLE

JY

MAGAZINE

Included in the June issue are these high-speed action thrillers:

“Mark of the Bullet”
By J. R. JOHNSTON

A cowboy turns detective and
captures a “killer.

Fawcett Publications, Inc., aei)

Robbinsdale, Minn.

FEnclosed find $1 (bill or stamps) for which mail me
i Tri[erX Magazine for the next five months. Or, enclosed 8
find 25¢ for one copy of the June issue,

Name. ...

k  Address
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“Those

Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” - - - HUXLEY

anm

AFTER TELEVISION---WHAT?

By HUGO GERNSBACK

FIELEVISION, which has been in the making for the
last twenty-five years, and the perfecting of which has
been {reely predicted in many technical articles by
many writers, as well as by myself, is now a reality.
No longer need we look into the future for it. Al-

: though not perfected so that it can be attached to every
telephone or to every radio sct, television is, today, in a state com-
parable to that of radio when its principles were first laid down by
Heinrich Hertz, in 1888, and to that of Bell's crude telephone, in
1876. 1t will take a few ycars to develop the television apparatus
out of the laboratory stage, and much work as yet remains to be
done. This is always the case when bringing the laboratory product
to the final and practical everyday use with any mstrument or
technical appliance. It may take two years and even five years
before every telephone and every radio set is finally equipped with its
television attachment, but you may rest assured that this generation
will soon personally witness the appearance of this stage of the
art. There can be no doubt about it. But, and we may ask
this question soberly,—“After television, what next?”

Tt is now possible to hear and sce a person over a wire line, or
over the radio. We have, therefore, made it possible to transport two
senses, so to speak, to a distance, the two senses being sight and
hearing. .

In these days of wonder and achievement, we should ask ourselves
the question, "What other of our senses is it possible to transport to
a distance, and, from our present-day knowledge of science, is it
possible to transport any of them at all?”

The remaining senses are smell, taste and touch. Now, then, of
course nothing can be said to be impossible, although same things are
highly improbable. Thus, the next of the senses on the list I).cm_g
smell, is it possible to smell at a distance? I might say that this is
not impossible, although highly improbable. From a technical stz.u}d-
point, it may be quite possible to build an instrument highly sensitive
to odors, which instrument would he able to distinguish between the
most subtle variations of various smells or odors. The next step
would then be to amplify these, which presumably could he done by
eans of vacuum tube amplifiers. After that, transmission could be
effected electrically by many ways now known,

At the receiving side the impulses would be stepped up and some
means would have to be provided to unscramble the odors. We can
imagine, for instance, 5,000 small tanks at the receiving end, cach of
which would release, upon a contact being made, an amount of odor
depending upon how much was wanted, as indicated by the impressed
signal. Thus it would be possible to recreate at the receiving end,
odors or smells similar to those sent out from the transmitter. All
perfectly possible, hut, and here comes the big question mark, why
would any one want to do it? It would cost a million dollars or
more to build such an apparatus, and to what good? Sc I would say,
“Not impossible, but highly improbable.”

The next sense to he transmitted would
be touch. Again I will say, “Not impos-
sible, but somewhat improbable”” Tt should
be a simple thing to construct an electrical
apparatus operated at a distance, to trans-
port the sense of touch, in some wayvs. For
instance, it is possible, today, to build an
apparatus  that, by means of television,
would enable mechanical fingers to open the

INTHTEIPITEITY 0 sy

THE GOLDEN AGE OF
SCIENCE
is symbolized by the golden cover
OF SCIENCE & INVENTION.
LOOK FOR THE GOLD COVER
every month!

combination of a safe. You would watch by television a mechani-
cal hand, of which you would operate a duplicate at the sending
end, and you could thus open or close the combination of the safe
without much trouble. This is not impossible, nor is it improbable,
but, as with the transportation of the sense of smell, there would
not be many uses for such a device.

We have with us today the science of telemechanics, which means,
operating either by wire or by radio an apparatus at a distance. Some
years ago, before television was invented, I described the radio-
controlled television plane, which will make it possible, in a not-far-
distant future, to operate an airplane without a human being on
board, and which, being provided with television apparatus, will
cnable a distant operator to see and guide the plane over enemy terri-
tory and drop bombs at any desired instant, although no one he on
board the airplane. We may call this “touch at a distance” and, in
fact, it is just that. This is not only quite possible, but will be done
in the next few years.

But, when it comes, for instance, to actually feeling the texture
of a piece of cloth, at a distance of a thousand miles, this would
scem to be highly improbable, at least for practical purposes.

The remaining sense, namely, taste, may be classed with the trans-
portation of the sensc of smell. It is not impossible, but highly im-
probable. A machine can be invented whereby, just like the one
explained under odors, certain impressions are made upon certain
media, when certain foods or liquids are placed upon it. The tongue,
by dissolving certain of the ingredients of the foods or liquids, gives
the sensation of taste. The counterpart of an electrical tongue would
present no insurmountable difficulties to a clever physicist, and it is
possible to transmit such impressions, in the form of electrical im-
pulses, to a distance. Here, at the receiving apparatus, the impulses
could release from tanks or some such other apparatus liquids to
simulate the transmitted taste impulses. This is not impossible, but
the whole thing would he the height of foolishness, because no one
would want to do it, as the expense would be entirely too high.

It might be possible for a New York merchant in this way to taste
the quality of Chinese tea 6,000 miles from New York, but why would
he wish to do it after all?> And certainly, if he had to pay the cost
of doing it, he probably would think twice before attempting it.

Coming back to television, what application this interesting inven-
tion will take in the future can only be dimly guessed at. There
was a time when we were talking first about radio telephony, when
it was conceded by practically all of us who had a hand in the shap-
ing of its destinies, that the logical thing would be talking by radio
to our friends. Thus in the first hook ever written on the subject:
“The Wireless Telephone,” published by me in 1908, hefore there
was a Radiotelephone, T could see only one use for the coming inven-
tion and that was a parallel to the wire telephone. I did not dream
of broadcasting, nor did any one clse,

The same may be said of television.
Right now we are glibly talking about tele-
vision attachments on our telephones, and
radio sets. We may be all wrong, and the
new art of television may turn into entirely
different directions, undrcamt of today.
Science has the habit of doing the unfor-
seenn, and often throws our best and most
logical predictions on the scrap heap.
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Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientific and radio subjects.
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Can We Fly to the Planets?

927 BY w;e%
SCIENCE AND INVENTICH g

The safety dedicz on ‘h= proposed space
flyer by means > whizt tae trevelers xay
lad in sefety.

cars ago articles were pub-

lished in the press to the effect that

a leap into cosmic space was a tech-

nical possibility, and that we ought

to be able sooner or later to carry out a

trip to the moon with a cosmic rocket
ship.

The originator of this moon-rocket idea
was the American scientist, Prof. R. .
Goddard of Clark College, Worcester,
Mass.,, who as long ago as 1919 had pub-
lished a book on the attainment of extreme
elevations. Droi. Goddard proposed to send
to the moon in the form of a double tele-
scoping rocket, a flash-light greeting, whose
ignition on striking the suriace of the moon,
would prove that the rocket had reached its
goal. A little later we read about a Ger-
man investigator, Prof. Herman Oberth, liv-
ing in the Siebengebirge, who had de-
termined after 15 vears of investigation,
that cosmic rocket ships could be built,
which, charged with the more poweriul
propelling agents, would be able to take
living men off to the moon and hack again.

\While we read these items in the news-
papers, the names of those concerncd with
the annihilation of space were increasing in
number. In Berlin the grey-haired inven-

(Continued on page 170)
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Movie Wonders Made With
Mirrors

How a Littz Science, Plus a Few Mirrors Properly
Arramged, Can Mystify You Completely

The ‘legless” woman
has her legs hidden 1
behind a mirror, which
is placed diagonally
between tke left front
and right rear legs of
the table. The walls
of the alcove are of
black velvet. This
gives the impression cf
there being nothing
whatsoever under the
table, P>

Again 3 mir-or is used to
deceive you. The ownet
of the apparently body-
lIess head is merely seated
on the floor behind a m:r-
ror, wa ch is placed diag-
onally between the left
rear aml right front legs
of the -able. A notch is
cut int= the table top and
the trzx sc that the head
is plac=d in the center of

the tray. ypp—y

F-mnm

|y

\

|
i
| —
| -
! S

SRS T ST, 8
ROCKS. SAND PAINTED
SEAWEED ETC. WALLS Here we have a mermaid

- { submerged for an ine
definite length of time.
She is in reality seated
on perfectly dry rocks
and sand. The water
and fish are in a tank
placed across the front

«—geg ©f the box.

LT 7 T )
GLASS WALLED FISH_WATER
TANK AND SEAWEED

The diagram shows the location /
of the rocks, fishes, and scenery.

The walls of the box in which [ ; & = .
the mermaid is seated are paint- —

ed to represent marine scenery. FLOOR
The actress can apparently stay
submerged for an indefinite
length of time while going
through the actions which may

In this scene a huge spider has apparently caught the girl in his web.
A mirror, leaning forward at an angle of 45° with its top edges hidden,
reflects the bottom of the box. The girl is merely leaning forward against
the mirror with her head thrust up through the web. This gives the ap-

be required of her, without even A diagrammatical sketch showing the pearance of a body-less woman resting in the meshes of a spider web.
experiencing the slightest dis- performer and the placement of the Again the mirror is used to trick us.
comfort. mirror.
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“METROPOLIS”—A MOVIE

TRAINS AND AUTDS
LED BY WIRES

The miiniature set which was used in the
filming of this remarkable motion picture.
Toy trains and automobiles were pulled along
the bridges by means of wires. The air-
planes were suspended by a wire which was
pulled by an operator outside of the set. At
times fm!l size lower stories were used, the
image cf the upper stories being reflected in
a mirror to blend with them.

=

somnsne - —————— ———

{ In the photo above., the ruler’s scientist is trans-
ferring the vital spark from a girl of the lower city
into lis fiend'sh manikin, which he uses to sprcad
disorder and destruction among the slaves. The
sets used in this pradustion are remarkable for their
ingenuity and imagmnativeness and the photography

is unique,
] —Fhotos courtesy Paramount Pictures.

In “Metropolis,”’ the city of the future, the lower
classes are enslaved by the scientific and mechanical
genius of the ruling group. Above is onc of the
laboratories in the ‘“‘upper city.” By invokirg a
diabolic discovery the tuler of the city was able
10 endow a manikin with human life and intelli-
gence. This photoplay is reminiscent of our own
“scientifiction” steries, which you all know.

ELECTRIC MACHINE.

N i | B2 OF HIGH-FREQUENCY
- .3._‘;9[”‘_“-% cou.)

o
COMPRESSED

AR TUBF.‘\_\_;{{,
>-.! N
\

o
RECUEHS e

e

SLAT ) S Ay
1o VOLT
LA C SUPPLY

B et 2o

L2 TO ELECTRICITY SUPPLY

The effect of sparks jumping about the machines was produced by placing a The spectacular scene in the scientist’s laboratory. A weird cff‘ect was ob-

small high frequency apparatus near the camera as shown abave. In the fin-  tained by forcing compressed air through a closed tube containing a liquid

ished picture the sparks seemed to jump frem the two huge coils placed on and illuminated by a lamp placed at the bottom:. Center photo shows one of
either side of the mechanism. the huge papier maché machines in the “power plant.”
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BASED ON SCIENCE

Of course the city of the future would.have all the
inventions of which we dream today. The recently
perfected television apparatus, is in common use.
By using it, those who converse may also at tke

The illustmtons shown om -his page are taken
trem tke Blm “Metropolis,”” preduc:d by UFA
in 3Jecmany. The photopay s now enthralling
the Amer.car publc.

same time sce the other party,

PR T 3”\ e

1 C.APITALIST £ “ITY !

oA

A 3
& P
e ur_'u. i

o

TO SJIRRENT The maw of t1: 3auge machine

A sectional view of ‘“Metropolis,” =
the city of the future. Below may r o« SLPPL'IJ which ruthlsssly des:roys body and

soul. Belbbw a piture cf the huge ma-
chine at the time of izs destruction,

be seen mechanical woman possesss
ing human life but no soul. CIRCULAR
GLASS“TUBES
(6A5 FILLED AND
ILLUMINATED BY -
ELECTR!C{TY}

TLe concentric -ings o° light which played
about the marikin wers haid operated.

Below: The workman’s underground city.
Note the shadowed effect.

-' 'i!!u Mwu
lnﬂ.uu mmum !

The destructior o thz “Woarkmen’s City™
at tie time of -he flod. Nete the appear-
anze produced by -he sutstretched arms of

Right: Destruction of “Workman’s City.”
A small set was used and water, forced
through pipes, was directed through the
sides of the buildings and down from above. the small children. In tiz center may be
Pipes placed at street level ejected water in e L — - seen the immense gong whict was used to

a geyser-like effect. - sonnd alarm. Full size set used here.

____WWAAMAameLicantadiohistonscom



www.americanradiohistory.com

108

Science and Invention for June, 1927

Television Perfected at Last

How the Living Image Is Transmitted and Reproduced Electrically

OR the past twenty-five years ex-
perimenters and scientists have been
working feverishly in their labora-

By H. WINFIELD SECOR

this remarkable system of transmitting the
living image of a person over a telephone
or radio circuit.

receiver at identical speeds. These whirling
disks rotate cighteen times every second, or
1080 revolutions per minute. Each contains 50

tories in an effort to solve the elusive Referring to the dingram. Fig. 1, let  small perforations through which a pencil
problem of transmitting the living image of us examine minutely {for the moment of light can pass, as (’dd] opening comes
a person over an clectric circuit, so that the method wused in picking up the ob-  before the slit in"the diaphragm, as becomes
the person listening to clear {from inspection
a4 telephone conversa- EACH SPOT OF LIGHT EXPLORES AMPLIFIED of Fig. 1. The power-
tion could see the face (MOVES ACROSS FACE) 18 TIMES 5,000,000,000,000 TIMES ful light from an elec-
of the one to whom he EACH SECOND. 2 I tric are, which is fitted
(r she was talking. Of = ELECTRIC CELLS with a suitable light-
course, there are in- LENS tight  housing, is con- |
numerable  other ap- L \ centrated  through a
plications of television. condensing lens on to
On April 7th of this the rear suriace of the
year, the engineers of \\lnrlmgr disk. As each
the  Bell  Telephone hole, 1, 2, 3, etc., comes
TLaboratories of New /\ imto place beiore the

York. City startled the

seientific world by dem- (IMAGE APPEARS

onstrating a perfected AS 1F JLLUMINATED
television apparatus, BY FLICKERING BLUE
which transmitted LIGHT, DUE 1O

faithfully the likeness GIRCULAR SPOTS OF

LIGHT TRAVELING
ACROSS FACE
RAPIDLY..

of Herbert Hoover and
other celebrities speak-
ing at Washington, the
reconstructed image of
the faces being flashed

At the transmitting end of the television circuit.
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the whirling perforated disk causes light beams

diaphragm slit, a pencil
of light leaps out on to
the object to be trans-
mitted, the human face,
let us say, and further
note that this pencil of
hight flashes across the
face.

As there are 50 holes
m the disk, there are 50
pencils of light flashing

on a  specially b}"h of constantly changing angles to move across the face, the reflected light beams falling on one of RIS the. RGeSl
53'1355 screen  at  New three large photo-electric cells. These cells transform the constantly changing light beams into UIEEE th-e disk makes one
York. minute electric currents, which are amplified and transmitted to the receiver. TC\")IUUOH; As the ,(‘151\'

A distinguished com- rotates cighteen  times

pany of invited guests, including the editors
of all the well-known newspapers and mag-
azines, witnessed the demonstration. The
reproduced image was demonstrated both on

a small scale, measuring about 2 by 214
inches: and alsa on a large exhibition
screen, measuring 2 {t. wide by 3 {t. high.

The dccomp.m\m«1r 1>hmo< and dlaqrams
will help to make clear just what occurs in

](‘Ct at the transmitting station, and start-
ing the electrical nnpul\es representing the
face for e\ample. over a telephone or a
radio circuit.

Onec of the principal problems the engi-
neers of the Bell Telephone Laboratories
had to solve, was how to build a practically
perfect synchronous motor unit for driving
re\ol\rm«r disks both at the transmitter and

every sccond, each target of light moves
across the face eighteen times a second also.
As each succeeding light beam coming from
the disk perforations impinges on the ob-
ject, there is a reflected beam which {falls
on one of three large photo-electric cells.
These photo-electric cells have the pe-
culiar property of converting variations in
light into very minute electric currents.

TRANSMITTER RECEIVER .
[-200 MILE WIRE LINE .
VACUUM TUBE
MUST PASS FREQUENCIES VAC TUBE AMPLIFIER AMPLIFIES AMPLIFIER
FROM 10 1o 20,000 CYCLES™ ™ 5,000,000,000,000 TIMES P
N I .
AN \ o A
N 44 ! -
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MOVING  IMAGE P: 3 PuoTO - - - —J“ u|3c &‘
BEING TRANSMITTED  ELECTRIC CELLS L PLATES R\ ]
/ ‘ N 2%x272
- ok =l APERTURE
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—— IViIRTUAL MAGE \ IMAGE /
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SYNCHRONISM  CIRCUIT Ne2
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N2 3

3+ TWO WIRE  CIRCUITS
USED, (AN BE SENT
OVER 1 TwWO WIRE (CT.
BY MULTIPLEAING WITH
CARRIER FREGUENCIES
ABOVE AUDIBILITY.

VACUUM TUBE
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S

A general lay-out cof the wire transmission scheme for transmitting television
The reflected light pulses from the face are suitably amplified, trans-
again amplified and passed into a

images.
mitted over a telephone or other circuit,

i
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VACUUM TUBE
VOICE AMPLIFIER

necn tube. The succeeding light pulses in the neon tube are viewed through the
holes of a second whirling disk, driven by two synchronous motors. One of the
weak points of previous television schemes has been the synchronism problem.
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Photo-electric cells have practically no in-
ertia and respond instantly to every varia-
tion in a light beam thrown upon them. In
other words, no matter how fast you play
the light beams over the image to be trans-
mitted, the photo-electric cell will iollow
you.

Looking closely at Fig. 1 again, it should
be noted that the 50 pencils of light illu-
minating the face progressively in one revo-
lution of the disk, do so in an orderly fash-
ionr; and the flashes of light, as they sweep
across the object, line up one above the
other, so that when the 50 light targets have
swept across the object once, in progressive
fashion, the whole surface of the object has
been covered or explored. In the diagram
IYig. 1, the light beams from No. 2 and 3
holes are shown separated, for the sake of
clearness, but actually they touch and over-
lap slightly. The diameter of one of the
light targets as it falls on the object is
about one-fifth of an inch.

The minute eclectrical currents represent-
ing the light variations falling upon the
three photo-clectric cells, which cells are
connected in parallel, by the way, so as to
act as one large cell, are amplificd about
5,000.,000,000,000 times before they are
transmitted over a telephone or other cir-
cuit.

TRANSMISSION OF PICTURE IMAGE
OVER LINE

ET us now take a look at the larger

diagram, Fig. 2 which shows how

the picture image currents are greatly
magnified by a vacuum tube amplifier of sev-
eral stages; also how the synchronizing cur-
rent for the disk driving motors, as well as
the voice current for the loud speaker at the
recetving end, are transmitted over three
circuits.  Ordinarily four circuits would he
required, but through a clever picce of engi-
neering, the 00-cycle alternator and the
2,000-cycle alternator supplying the current
to the 60-cycle and 2,000-cycle sychronous
motors driving the two perforated disks, are
fed in parallel to a common circuit as the
diagram shows. TFilters, containing suitable
inductances, capacities and resistances, are
inserted in each motor circuit, as indicated
in the diagram.

A 60-cycle synchronous motor is not faith-
ful enough in its maintenance of constant
speed for such work as this, as these motors
have a habit of Zunting. This means that
the motor speed may momentarily fall a
little above or slightly below true syn-
chrenous speed. In twenty-four hours these
gains and losses in speed will usually cancel
out and leave the motor in synchronism at
the end of the day, but with this perfected
system of television, the speed must be main-

Lo

tained in an extraordinarily accurate manner.
For this reason a second motor, operated at
2,000 cycles frequency, is mounted on the
same shaft with the 60-cycle motor, and
thanks to these two motors, the speed varia-
tien is so slight that it is negligible.

= -
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At right Mr. Walter S.

Gifford, President of the

American Telephone and

Telegraph Company,

speaking in front of the

small television receiving
screen.

e e e e e e e et

The third telephone
circuit used for carry-
ing out this remark-
able television schieme
complete with voice;
is shown clearly in
Fig. 2. The wusual
microphone picks up
the voice of the speak-
cr at one end of the
line, and the voice
current pass through
a vacuum {ube ampli-
fier of several stages.
Thence the voice cur-
rents pass  over  the

'fr-;‘ff-‘;" _
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The large 24 by 36-inch glass tube screen on

which the television image was reproduced at

the demonstration in the Bell Telephone Lab-
oratories in New York City.

No. 3 telephone circuit,
and as they enter the
receiving station they
arc amplified again by
means of another vac-
uum tube amplifier of
several stages. The am-
plified  voice currents
then pass into a loud
speaker, as shown in
the picture.

In the recent demon-
stration, wherebv “see-
ing ot a distance” was

W OW W W W OW W W WW Y e e e
Photo at left shows subject
at Television transmitter
with microphone  which
picks up the voice. Behind
the three grille doors are
placed the large photo-
electric cells, which pick up
the reflected light images
from subject’s face, as the
rapidly moving pencils of
light com'ng out of the
square opening shown ex-
plore it.

ict
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demonstrated by means of radio transmis-
sion and reception, the distance covered was
about thirty miles between the Bell Tele-
phone Laboratories’ experimental station at
Whippany, N. J.,, and New York City. 1Full
details of the radio transmission are given

Photos courtesy Bell Telephone Laboratoiics.

in a specially prepared article in the June
issue of Radio News Magazine.

Three different wavelengths were used to-
gether with three independent and distinct
radio transmitters; three separate receiving
sets were cmployed.

When it comes to adapting this new per-
fected television scheme to our every-day
requirements, the three telephone circuits
here shown, can be simplified so as to re-
quire but one regular two-wire circuit. This
can be accomplished quite simply by multi-
plexing the currents in the three circuits by
utilizing the system worked out by tele-
phone engineers some years ago.

REPRODUCTION OF IMAGE

ET us mnow consider how the living

image of a person is reproduced at the

receiving end of the line. As will be
seen from the diagram, Fig. 2, a dual syn-
chronous motor unit, comprising a 60-cycle
and also a 2,000-cycle motor mounted on the
same shaft, is used to rotate the perforated
disk, this disk having the same number of
holes as that at the transmitter end of the
circuit.  As this revolving disk with its 50
perforations whirls around behind the aper-
ture plate, through which the eye looks at
the Image, as built up on a plane with the
disk; light pulsations occur in the neon tube
placed just behind the disk, these light pul-
sations occurring at the proper time and in
perfect step with the arrival of the holes in
the disk on a line hetween the neon tube and
the eye. While the real image is scen at
the surface of the disk, so to spealk, the
virtual image is some distance bevond it,

At the transmitter station it will he re-
membered that 50 spots of light traverse
the object., such as the human face for ex-
ample, cighteen times each second; in other
words, 900 light targets explore the face at
the transmitter cvery sccond. In  conse-
quence, the reproduced image at the receiv-
ing instrument is built up of 900 light tar-
gets per second, thanks to the perfectly syn-
chronized whirling disk, the neon tube he-
hind it, and the aperture through which the
image is viewed.

Next comes the large glass screen meas-
uring 2 ft. wide by 3 ft. high on which
the living image was built up. so that the
audience could see it clearly. This large
screen represented a gigantic problem, and
the way it was operated was as follows:

A continuous length of glass tubing was
bent to form a grid having a surface meas-

(Continued on page 177)
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R. HELAN JAWORSKY of Paris
has been receiving high honors and
accomplished remarkable results in

his studies of mankind. The Acad-

emy of Science have recently recognized his
theories. Jaworsky had constructed a
biological tree in support of his claim that
man's descent cannot be traced to apes, hut
instead to an original life-cell. He repre-
sents the evolution of the same cells that held
the life-germ of all other animals. He fur-
ther claims that not the ape alone, but all
animals in type and more particularly in
function, are represented in the human bod)
Life, according to this eminent scientist, is

a series of movements, varying only in length
and quality. Thus the jerk of the kangaroo’s
jump is represented, functionally. in Man's
breathing. The sinuous movements of the
snake, again, are represented in many by the
intestines. Bone formations, in his view,
have kept their relationship with animals and
lower forms of life as indicated by Jomture
and construction, and so even the fish has its
counterpart in Man.

Is Man Af Product
(o)
All Animal Life?

By UTHAI VINCENT WILCOX

The ‘“‘Man-Menagerie”’ illustrates Dr. Jaworsky’s
revolutionizing discovery that each human organ
is the equivalent in function to some species of
animal life so that, in Jaworsky’s own words,
“man is a miniature reproduction of the entire
history of evolution.” Study the picture and you
will see the hand representing the crustacean. the
intestinal tract the reptile. et cetera. Dr. Jawor-
sky's biological researches have been widely dis-
.cussed and these have also been written upon at
Munusual length in the “Courrier Medical.” Ja-
d worsky's recognition of the functional similarity be
tween the bird and the human lung enabled him to
actually make a serum from birds for the correc-
tion of respiratory troubles. Mme. Jane Marnac,
the popular French actress, represents one of his
most successful “bird-serum’” cures. It was the
principle of the ‘“Man-Menagerie”” that led Ja
worsky to the discovery of the new, and now cele-
brated rejuvenation treatment. Jaworsky's ‘“‘Man-
Menagerie.” as he calls it, is composed of dumb
animals and insects. Each organ in the body has,
he holds, its prototype in Nature. The nose is the
beak of a bird, the hair the quills of a porcupine,
the ear a shell, the hand the claw of a crab and
the alimentary canal a serpent.

2

Sir Jagadis Bose, M.A., D.Sc., F.R.S., the
great Indian scientist, from another angle
has given most interesting scientific corro-
boration to the principle of the unity of life
and the harmony of function, by his dis-
coveries that all growing things in Nature
have similar mechanisms to those of Man—
that there is, for example, a nervous system
in plants, a system of sap-circulation and
actual nerve- 1mpul§cs and responses to stim-
uli—as demonstrated by plants suffering
from shock, or reﬁpon(lmn to tonic influences
by increased vigor.

Dr. Jaworsky's drawings put into concrete
form the evolutionary adaption of movement
or functioning and show scientifically the
development of functioning, bringing out the
principle that no function has ev er been lost
but that it has been incorporated in the hetter
de\eloped t\pe of living creature, Man.

“Biology,” says Dr. _]a\mrql\\ in explana-
tion of his principles, “brings to llght the
actions, more scientifically termed ‘func-
tions,” of every living thing. Study biology,

Science and Invention for June, 1927

it—and

understand
more, physically,
species,
been known that serums can be made from
the blood of various animals to react bene-

Man becomes nothing
. than the problems of each
but in-the aggregate. It has long

ficially on human beings. I need scek no
further for an instance than in the antitoxin
used in the treatment of diphtheria. I go
so far as to say that in time we shall find in
each species of animal a cure for most ills.

“Through studying birds, I have found
their functions duplicated in Man, or rather,
to be exact, practically the entire functioning
of a bird is concentrated simply into man’s
lung. I have demonstrated the usefulness of
this knowledge by making from birds a
serum: which has cured numerous cases of
pneumonia, asthima, bronchitis, hay fever and
other respiratory ills.

“Our 1\110\\le(lge of the functions of ani-
mals, as yet, is very limited, I regret to say.
There are many species of animal whose
peculiar functions are so little understood
by us that we cannot yet identify these with
their prototypes in Man. But, that, af-

In the biological tree which Dr. Jaw-
orsky has conceived as being fundamen-
tal truth, various species could be sub-
stituted for those which he has shown.
The animals which he shows in his
drawings are only those that indicate
what he calls a biological principle.

One of his drawings relating to the|:
functions of man to those of other
forms of life—as. for example, one
wherein he demonstrates that birds, like
l\angcroos in their entire entity, func-
tion almost completely on the lines of |
the human lung. From this he argues
that the kangaroo and the bird originally
belonged to or grew from one species of
life-cell, conditions being responsible for
the division of the species. His investi-
gations have led him to conclude that a
further division took place when Man
evolved, but that the cell-function was
still reproduced in this new form of
tife, but, without changing its character,
became only a highly specialized func-
tion amalgamated with other function-
ing cells, in a higher developed creature.

“fatigue poison,”

ter all, is a question of further research
by enlightened scientists who even now,
are investigating from every standpoint.
T.he animal world and the vegetable
kingdom too, can be described as a
series of functions. Man is simply
completion and modification of thesc
functions.  Therefore Man—for the
moment at least—may be the uppermost
branch of the biological tree—is, indeed
—but still he remains only a biological
step in progress.”’

IWhile Dr. Tator sky's discovery secns
W to be gaining many frwndv it does not
necessarily followe that all his statements
are correct. or instance. many of us
would rather believe that the breathing
of a kangaroo is similar functionally to
man’s breathing. 1Ve do not afer that
the jerk of the kangaroo’s ]ump s rep-
resented fnnrhmml/\v in man’s breathina.

For years the scientist Jaworsky experimented in his laboratory
with dumb animals in an effort to find a way to overcome

and now he
human beings.

wwywwW americanradiohictorv com

is acclaimed a rejuvenator of

I hile we have given this theory of Dr.
Jaworsky’s space in this publication, it
is not to be implied that the editors of
Sciexce & INvexTion Magasine agree
with all of Dr. JTaworsky’s theories.

o
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A New Source of Oil

By RAYMOND B. WAILES

| SHALE OR OIL-SAND —
FREED FROM OIL, SEALS
THE MACHINE HERE SO
|| GASES CANNOT ESCAPE

3
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The apparatus for distilling the oil from shale and very heavy oils.
oil begins to distill off as soon as it strikes the hot plate.

UR Government geologists estimated
O several vears ago that our ftotal oil
resources amounted to about 8 billion
harrels of oil. We are using 750 million
barrels of oil annually. Consumption of oil
increasing every day. Oil wells are con-

tinually going dry. New wells are heing
brought in. When an oil field is abandoned
a5 dry, only about 20 percent of the oil has

been pumped from it.  The remaining 80
percent of oil which cannot be brought to
the surface with pumps or natural flow sim-
ply remains soaked up in the sands. We
have all heard of oil shales. The oil shales
of our Western Central States contain more
than 100 billion barrels of oil. But when
our oil wells dry up, and this time will come
ooner or later, as the above facts show, how
will the oil be extracted from these shalcs
and oil soaked sands?

Two engineers of the DBurcau of Mines.
C. Bowie and M. Gavin. with a keen fore-
sight to the future. have developed a proc-
ess by which these sands and shales and also
very hcavy oils, which are not worked at
present. can be extracted and converted into
the many products which otl now furnishes
us.

Our cketches show the semi-commercial
apparatus {for distilling the oil from the
shales and also from very heavy oils. The
oil from this process is a cracked oil and
about 20 percent of gasoline can be obtained
irom it.

Difficulties with other processes using the
same raw material have been the plugging
up of the oil vapor escape p!pe by carbon
which is formed when the oil is vaporized
and cracked. This carbon is in the form of
a hard, dense lampblack. This free carhon
would also adhere to the sides of the wall of

The

the retort and prevent the heat which is ap-
plied to the outside, from coming through
and heating the oil shale and sand within.

In the Bowie-Gavin process, the oil shale
or sand is dropped into the conical housing
by means of a screw-opcrated hopper. The
material falls upon the hearth plate which is
heated underneath. If a heavy oil is to be
treated or cracked to produce gasoline, lubri-
cating oil and the other petroleum products,
it is mixed with some inert substance like
oil shale or oil soaked sand. Some of these
thick oils in cool weather can be shovelled
like mortar or putty, they are so viscous.
These oils are not now worked, owing to
the difficulty in handling them.

i

by hand oeut of wood thls
strange clock of ancient origin is still
kecping excellent time for its owner.
The “‘works” are composed of four

wooden wheels and the pendulum is !
situated at the top of the time piece.

Difficulties with other processes using thc same raw material have been
removed in the Bowie-Gavin method of shale oil recovery.

As soon as the oily material strikes the
hot bottom or hearth plate, after leaving
the hopper. the oil begins to distill off. Ro-
tating rabbles, somewhat like the harrow
used on the farm, pass over the mixture and
spread it towards the circumference of the
shell. The spent shale or inert material then
drops through the space around the false
hottoms out of the apparatus. Some of the
material hanks up along the inside and thus
acts as a seal to keep the gases and vapors
in. The oil vapors pass out through an exit
pipe and arc led to a condenser, where the
oil condenses as a liquid. From it gasoline
can be distilled. Gas is formed which
passes out oil vapor outlet pipe to hurners.

- 1

Unusual Clock
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What Is Relation
of Sight and Speech?

THE

A simple reflex.

Striking the knee with
the hammer at 1, sends the stimulus to
2. in the spinal cord, which acts on
nerve cell at 3, and causes muscle, 4,

to bring foot into dotted position.

F one steps from the investigation of

the single elements to the contempla-

tion of the complete nervous system,

we come upon astonishing resemblances
hetween arrangements of Nature and the
clectrical layv-outs of human technology. The
human nervous system resembles the tele-
phone network of a city. Like this system
the nervous organs comprise a number of
independent single apparatus, which by con-
tact. are bonded to the general system, but
in other ways have their own individual
peculiarities. These independent parts are
the nerve cells.  Iivery nerve cell forms,
with all of its connections, a biologic and
functioning unity, which one designates as
the nerve-unity, the ncuron. The Imman
svstem is a complex of neurons. The neu-
rons do not grow together, but are in con-
tact by means of the nerve system with the
neighboring neurons,  Many investigators
believe that these contacts are analogous to
the plug-contacts used in our telephones, as
the end fibres of the nerves by stretching
out make contact and then by drawing back,
“when through speaking,” again break off
the contact. On account of the obvious dif-
ficulty of microscopically observing the liv-
ing nervous system during its activity, it
is difficult to demonstrate or refute its other
functions just as in the case of other nerve
hypotheses.

THE SIMPLE REFLEX ACTION

As the single connections in our telephone
systems, so in our nervous systems. the in-
dividual neurons only in a few cases cover
the entire system of “receivers.”” but usually
only start as the result of the reception of
a “transmitter” by the “central station,”
which is the spinal marrow of the brain and
liere gives its excitation to the connecting
neurons. In contrast to the single neurons,
the entire stretch which excitations pass
through is designated as the transmission
system, and in individual cases it may be
designated as the transmission line for sen-
sations as of pain, hearing, fecling, or when
motion is involved, as the motor line. The
simplest line of excitation between two neu-
rons is the reflex line. If one crosses one
leg over the other and allows the upper leg
to hang down freely, and if one strikes with
a hand or a little hammer right under the
patella, against the stretched tendons of the
knee muscles, the excitation will be carried
from one sensation neuron back to the spinal
marrow (1-2), and then through a multiple

The electrical analogy for the action depicted in the
diagram at the left is indicated in B above.
button,
with the spinal nerve cell.

The push
1, 'sends the stimulus to 2, which corresponds
This causes button, 3, to
be pressed and produces action at 4.

contact to a motor neuron (3-4), which
carries the excitation from the spinal mar-
row to the substance of the excited muscle,
and excites the muscle filaments to contrac-
tion.

As an answer to the excitation of the
blow against the tendons, the muscles con-
tract. The ecxcitation travels from the epi-
dermis to the spinal marrow, and hence, just
like light from a looking glass, is reflected
back and travels to the periphery. We call
this progress of excitation a reflex and the
reflex just described is a knee-tendon reflex.
The nerve conductor system of the knee-

tendon reflex represents in layout and trans-

mission a single electric call and answer
apparatus, such as we use, for example, in
an automatic door opener (B). Outside
the door, there is a push button (1). If we
press the button we carry excitation to a
bell (2). Here the .

Science and Invention for June, 1927
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heater; just what happens? IEther waves
which we fcel as heat strcam out against
our skin. Here they are received by the
spreading filaments of the terminal sensitive
nerves, just as radio waves are picked up
by an antenna, just as the hammer blow
on the knee tendon was carried by a sensory
neuron from the periphery to the spinal mar-
row (1). Here the nerve excitation is com-
municated to a second neuron, whose func-
tiont it is to carry the nerve current through
the spinal marrow, up into the brain in con-
trast with the reflex action (carrying it back
to the skin). Here the second neuron ends
in the base of the brain. This central basc
of the human brain corresponds to the
foundation of the brain acquired by the ver-
tebrate animals and contains as the oldest
portion of the brain. the primary center of
perception, by which the lower members of .
the vertebrate feel the excitation of the
outer world and register it.

Here the excitations are “qualified.” that
is to say, are registered individually as light,
heat, fccling or hearing, but are not yet
comprehended. The reception power of this
central stem is of lower grade than the in-
telligence area, just as for us men, the pres-
ence of the ground during an exciting enter-
tainment is not perceived. We feel at every
step whether the surface is hard or soft,
we automatically adapt our muscle tension
thercto, and if we find ourselves first going
over a soft foot path, and suddenly are on
a paved street, we at once react to a perfect
switching in “of the walking mechanism”™—
but the sensation does not come to our con-
sciousness. So we are, for example, entirely
filled with the discourse on the tragic fall
of the kingdom of the Incas and our con-
scious thoughts and feclings are far back
in the sixteenth century among the inhabi-
tants of old-time tropical America.

I'or the dawning intelligence of animals,
to rise to the clear human intelligence, this
function must go from the lower part of the
hase of the brain into the cortex (3). Here
the excitation is passed on to a fourth neu-
ron, the superficial brain cell which repre-
sents the organ of intelligent perception (4).

excitation operates an f =
automatic coutact, or
else a porter with a
second line  (motor
neuron) going to the
periphery  (3), which
by the current trans-
mitted, opens the
house door (4). &
The svstem becomes
m o r e complicated
when it is not limited s
to the line of skin- i 4
spinal marrow-muscle, *
or doorbell-porter-hall
door, but goes on
into the region of
consciousness or into S
the room of the
tenant. B

THE PERCEPTION lll'
OF HEAT

We warm our hands
a little at an electric

R e e

Another analogy is indicated in the two

illustrations here. In this case, feeling

heat from an electric heater is likened [s

to radio waves and a listener. It will be ob- \}
served that the heat is felt in the hand, 1.

The stimulus passes to the nerve cell in the
spinal cord at 2, and is then transferred to the
brain at 3, and registered at the brain center at 4.
In B the radio waves are picked up by 1, which is

e |
v
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=
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i
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i

similar to the hand, transferred via plug and cord, 2, to s

the set, 3, and registered by the person at 4,
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OUR NERVOUS SYSTEM

1i the reception of ether waves
through the human nerve system is
compared with the same reception hy a
radio set, we come across a striking
analogy in construction. The
first neuron, the sensitive neu-
ron, which receives the ether
waves of the outer world by
its spreading filaments and
carries it into the interior of
the body is the antemma that
receives the ether waves and
takes it inside the  house
through its  conductor (1).
The second conducting neuron
represents  the  connections
which within the residence run
irom the end of the an-

tenna to the radio sct (2).
The third neur on, the
basic brain neur on,

OBJECT
Ve ,/-» >
7 .
/ K 3
,'- .
is a radio apparatus (3). Ilere the

ether waves are distinguished. and changed
back, as it were, into the quality of the ex-
citation received and given back as the
human voice, the tones of an organ, or the
sound of violin; but the radio apparatus
itsell feels nothing, only man listens to it.
In man the operation of the radio apparatus
converts knowledge into experience, we have
the fourth neuron. the peripheral brain cell,
the organ of intelligent perception (4).
The sensation of the skin here pictured is
the type of the simplest central action. Most
of them are so complicated that without
prelimiary study they cannot be followed.

HOW “WORD PICTURES” ARE FORMED

One contact system which is still casy to
understand, but involves over eight different
neurons. is one of our intellectual actions
which is most frequently used, where we
glve 4 name to an object which we see. In
Fig. 3. the progress is shown in mechanical
reproduction in the picture. We see a key
and say: “key!” Now in this sixth of a
second what has happened? TFirst the image
of the key reduced by the lens of our eve is
thrown upon the camera obscura of our eye-
ball and here is thrown upon the light sensi-
tive lining of the retina. Under the influ-
ence of light the retina is changed and ap-
parently sets free various chemical combina-
tions which act as excitants of the nerve cells
here present.  This excitation in some wav
unknown to us is changed, and is communi-

-

SCREEN OF
PERCEPT-ON
MEMORY FIELD
FORWORD RICTURES
{ T ‘9 .

An objec: is seen
by the eye. The
impressions are
conveyed along
optic  nerve, 1,
and inverted at 2,
they are corre-
lated at 3 and
rccognized at 4.
Communicating fi-
bers convert the
picture tc a word
picture, stimulate
the speech center,
and the name is
spoken.

‘ransmission 1
nerve cell whose sheath of nerves goes irom
the retina mto the optical center at the bzse

cated *o the first neuron, a

of the brain, which along with its nerve
threads from other cells, forms a thick cable
with some million of individual threads, the
optic nerve (1) The image is transferred
irom the retina to the O[)llCdl portion of the
brain “telegraphically” through a cable.

It will be scen that in Fig. 3 the human
reception of an image i1s maintained and the
optic nerve is shown as a picture film, which
in the back of the eve-ball is illuminated
and thent goes on to the optical center of
the brain. In this center (2) the picture is
developed and qualified: here it appears as
a picture of a key. The picture now scen
exactly as in the case of skin sensation,
is passed over to a neuron that carries it

WAARAM=-SHA B HE A REA dHaistar-earm:

e IMAGE STANDS OU
WHEN MATCHED
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Nervous System
Like Telephone

In this diagram an analogy of how
the brain works from the time the
eye secs an object until
the object is named, is
given. Further ex-
planation is found
in the accompany-
ing text.

<

OPT!CAL CENTER 7/
. OF BRAIN

from the dephs of perception and out to
the cortex of the brain in the region of clear
perception. Speaking as if it were a matter
of photography, the negative is changed into
a positive, is copied, and sent through the
path ol vision to the promulgation appara-
tus. Here the peripheral cells of the human
brain (3) receive the picture as something
experienced.  The picture is thrown on the
screcn of perception (4) and there it ap-
pears as the picmre of the kev, which is in
the outer wor Id in front of us. The screen
of perception is at the same time the table
of recollections. 1t is not white and empty,
but dark and carries the intaglios of all
those pictures that have been impressed upon
it in the past. The image of the key travels
about over tle surface; it seeks here and
«(Continied on page 162)
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Above and to the left we see respectively the welded steel auto body anc

the electric welding frame in which the sections of the metal body are spot-

welded together. As you look at the beautiful cars rolling down the

avenue, you little dream that, thanks to the magic of modern die-punching

and spot-welding, a complete steel auto body can be turned out in forty-

five minutes from the time the sheet steel entered the factory. One ol
the huge punch presses appears in the photo below.

Making SteelmAuto Bodies

i By H. W. TOWNSEND
THE accompanying photographs and drawings show how some of the

operations are carried out in producing the modern steel automobile body.

As you may or may not be aware, up until recently motor car bodies
were practically all built up of wood covered with thin sheet steel or sheet
aluminum.  This system of
building up the motor car
bodies followed naturally from
the system of building carriage
bodies. In other words, the old
time carriage builders gradually
became auto body makers. But
this combination of wood and
metal body had many objection-
able features, among others be-
ing the relatively high cost of
production and particularly the

Photo above siows doors belrg
hung in place on metal au-o
bodies as they move along or a
continuous platiorm. Picture at
right shows finished metal bcdies
moving along on rails and -hLey
are painted by spray process
while they are in motizn.

By means of electric spot-welding, which causes
two pieces of metal to be firmly joined together
wherever they are in contact, when the electric
current passes from one piece of metal to the other
as the diagram below shows, steel auto bodies
have their sections all joined together in one flash
of current. Small parts are spot-welded and in
some cases riveted together at a minimum of cost.

One of the
heavy steel
dies used for
punching out
door frames
is shown at
the left.
They are MAGNIFIED VIEW OF SPOT WELD
used In
powerful
presses.

ELECTRIC SPOT WELDS
AT POINTS OF CONTACT

can all be made to a standard size, so

that they can be fitted on by simply B gy
hanging them on thqir hinges. As a 7O WELDING el
fact that the hodies ceuld not b2 made exactly  matter of fact, this is just what hap- TRANSFORMERS

similar. This being the case, doors all had to  pens, the door fitters hanging the
be fitted individually as well as other parts of  doors, while the .bodies travel by them
the body, such as windows. slowly on a moving belt, as one of the
With the modern all metal body, the door accompanying pictures shows. Not
and window openings can he made accurately — only are many other operations .carried out on these all metal bodies
to size, so that all are identical, It at once be-  while they move by the mechanics on a_continuous platform or belt,
comes  cvident that the doors, for instance, but they are painted in the same way, while in motion. At present, of
(Continued on page 167) }

FIVETING ANO ELECTRIC SPOT WELDING DOORS AND ETC. PAINTING BODIES TO AUTO CHASSIS
WELDING BOOY 60DY SECTIONS YOGETHER  PUT ON WHILE WHILE THEY MOVE MANUFACTURER
SECTIONS BODIES MOVE ALONG

il[l_@'.i .
l’.x!-_ ail

TS
The successive stages through which your steel auto body passes are shown in the movie strip above. The process occupies 45 minutes,
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How a Famous Phonograph Was Invented

The Human Interest Story of a Machinist With An Idea

NE idea that was firmly implanted
throughout his organization by Mr.
Johnson was that nothing was ever
quite good enough for complete
satisfaction. The old horn-type machine was

e S
R

The first phonograph design.
produced by a famous phono-

graph company is shown
above. Note that it is hand-
driven. We wonder how

many of these machines would
be sold today? The first type
of spring-driven phonograph
manufactured by the same
concern is shown on the right.
This type of phonograph was
standard for several years.

good, but not good enough. The cabinet ma-
chine was the next step, and finally, in 1925,
in the midst of a period when radio was oc-
cupving the center of the stage, the new
Orthophonic and the Electrola models were
introduced.

Trom time to time, as the business de-
veloped. the research laboratories were en-
larged. It was realized. however, that there
were other great scientific and industrial
organizations that were spending far more
money in acoustical research than Mr. John-
son and his associates could afford to invest
in such work.

Therefore, when it was learned that the
Bell Telephone laboratories of the Western
Electric Company and the American Tele-
phone and Telegraph Company had devel-
oped both a new method of recording and
a new talking machine which far exceeded
in range and quality the old recording and
reproducing methods, the method was eager-
ly investigated. Independent research in
the Camden, N. J.. laboratories had pro-
ceeded sufficiently far toward improved re-
producing methads to enable officials of the

This type of cabinet phonograph was standard
until a short time ago.

By W. H. JENKINS
(CONCLUSION)

company to appreciate the full significance
of what had been developed in the Bell
laboratories.

Right to use the new clectrical recording
process of the Western Electric Company,
and the exclusive right to manufacture and
sell the new reproducing instrument, which
is now known as the Orthophonic, were 1m
mediately acquired. Incidentally, this action
resulted in making commercially available,
through co-operation of two great mdustries,
the by-products of telephone research.

Therein lies another romance of science,
whicli has alrcady been related in previous

issues of SciExckE axp IxvexTion.  The
principle of matched impedance, which gov-
erns the design of the orthophonic talking
machine, is a mechanical application of the
clectrical principle which made possible long
distance telephone communication.

The new electrical records and the ortho-
phonic reproducing instrument were made
commercially available as soon as old stocks
could be disposed of, and the factory con-
verted to production of the new develop-
ments.  Introduction of these new products
came at a time when radio was holding the
limelight.  Improvements of the talking ma-
chine and recording had lagged. The ortho-
phonic principle was therefore a tremendous
musical, industrial and scientific surprise.

In November, 1925, the new instruments
were demonstrated simultancously through-
out the United States. In a single day two
million people heard them. In two weeks
orders had been placed for a total of $20,-
000,000 worth of orthophonic instruments,
at factory prices. An industry had been
completely revolutionized, almost overnight.

Following introduction of the orthophonic

The new type of cabinet phonograph with
Orthophonic horn is shown above.

The new meth-
od of electrical
recording  for
phonograph
records is
shown at the
right. Com-
pare this illus-
tration with
the one below
and note how
much less
crowding the

new method
produces. Note

the broadcast-

ing microphone.

The illus-
tration on
the left
shows the
method
used for re-
cording for
about 20
years. Note
the instru-
ments point.
ed towards
the

recorder.

mstrument, the company placed on the mar-
ket combination instruments containing both
orthophonic reproduction from records and
radio receiving sets. Next came an elec-
trical amplifying talking machine, developed
by the General Electric Company's experts
and having extraordinary volume capacity.
This electrical instrument is marketed as the
Electrola. In some of the large models
radio receiving equipment, orthophonic re-
production from records and electrical re-
production from records are combined in a
single cabinet, thus affording the latest
acoustical developments for providing music
in the home.

The recent sale by Mr. Johnson of his
majority holdings in his company to a group
of bankers has concentrated public attention
upon the magnitude of the bhusiness built up
by this inventor and business man in twenty-
five years. Today the company has a cap-
italization of $49,070,000. It has branches
or affiliations at strategic points throughout
the world. Tt produces records in about
thirty-five languages and dialects.

(Continued on page 100)

The newest Orthophonic phonograph appears

above. It plays twelve records automatically

and then stops. The arm seen on the left holds

the records and replaces them. The finished

record is placed in a compartment. The needle

and tone arm are moved automatically after
each record is finished.

MARARALL OO
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Freak Plants and How They

By DR. ERNEST BADE

pature has so bountifully provided,

A spindle tree made into a tiny dwarfed
growth, deformed by the Japanese and
kept in its tiny state throughout its life.

ULTURE—What a wealth of

meaning lies hidden in  this

word. Houschold animals, stock
raising, farming, gardening, ctc., all
are included. T'or man, from a
utilitarian standpoint, is closely unitc
with both the plant and the animal
kingdonm:. He protects them, uses
them, and favors them with his
attention but those plants or ani-
mals that are obnoxious to him
he discards and destroys or at
least he attempts to limit their
propagation. As every external
mfluence of environment so is that
of man seen upon those forms he
has ifavored. Some he has al-
lowed a certain degree of world
conquest, but his influence re-
mained, and a gradual change was
effected.  The fruit tree is pro-
tected and the thorn is destroved.
But man tries to improve what

A columnar cactus upon which
hedge-hog cactus has been

d grafted and deformed by a lateral

and why should one mnot try to
make the thorn produce a pleasing
sweet and tasty fruit. But no names
have been handed down to our times
of those men who made the first ex-
periments with plants.  Under their
skillful care, many experiments were
brought to a successful conclusion
and this developed a newly created
world, a kingdom of plants and ani-
mals changed by man for the benefit

Science and Invention for June, 1927

Are Produced

by no means a lost art. It still exerts its in-
fluence, and will continue to exert it as
long as life remains upon the carth. All
living things can be trained, the existing
propensities of life can be developed, and
inherent propertics can  be  brought out.
These are the facts which the stock raiser
and the agriculturist must take, and doces
take, into consideration in the development
of those forms of value to man.

Ancient volumes treating of gardening,
mention rose bushes upon which apples
grow, strawberry trees, and other curios-
itics.  An explanation of these abuormal-
ities probably lies in the fact that the people
of that time did not call the iruit by the
name by which we recognize it, but meant
an entirely different one. In some cases
this is undoubtedly true. Today, such
things are seen from a different point of
view, for in those times, it was a rule that
only similar, or closely related plants could

NeL
@

A crawling or climbing cactus grafted on

a columnar cactus makes a unique whole

and causes the flowers to be more promi-
nent

This is the wild form of the Chrysanthemum

from which originated through crossing,

some of our gigantic filled forms of this
flower.

of maukind the world over.

Such changes were only made possible by
the naturally variable character of these
organisms. They were not constant, they
had no definite. unchangeable form, and they
had no definite unchangeable peculiarities.
Everything blends in nature, one form grad-
ually goes over into auother, no organism
resembles another in identity., The lesson of
development, kunown in prelistoric times. is

wwWwW americanradiohistorv com

The Thuja is a conifer and as such is usually a comparatively
large tree but kept the Japanese way it is a tiny midget.

be crossed or grafted. Shoots of fruit trees
can now be grafted on deciduous trees, and
herhbs can be crossed with berry bushes or
tree. A tree, producing apples on certain
of its branches and pears on others is by no
means a rarity. Then, too, bushes, develop-
ing both currents and gooscberries can
sometimes be found in gardens, where the
experienced gardener, through budding or
graiting has had a lucky hand in his work.

In the gardens of Prince Putbus on the
isle of Rugen, stands a tree whose twigs
arc alternately covered with heech and oak
leaves. IHere one part of the tree does not
produce oak leaves, and the other bcach
leaves, but, on the same twig there are al-
ternately oak and beach leaves. About 40
vears ago in Marienburg a buckthorn grew
that had early yellow plums on some of its
twigs. A climbing rose with pale rose col-
ored flowers has also been mentioned which
produced dark red cherries on some of its
twigs. \Whose hand grafted these unrelated
species, is not known, but that it was pur-
posely done cannot be doubted, and moody
nature let the grafted shoots grow, flower,
and thrive.

At the Gardeners’ Congress in Paris
about 20 vears ago a Frenchman, grafted
roses upon willow., Ile also showed
cherries and cucumbers which grew upon a
high stemmed currant. In all probability the
cucumber seeds were here carefully set in
the bark of this tree-like shrub. By excep-
tional care and cultivation, the seed was
hrought to germination and development.

AMany new varieties of fruit are only
found through chance, or are a result of

(Continued on page 109)
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The Month’s Scientific News Illystrated

GEORGE WALL

RO T R Ry o T

Two American observers recently left the United States to conduct solar

) ) ) observations from the top of a South African desert mountain. A cave
New York is fast becoming a city of underground spaces. The street surface of has been fitted out with all the comforts of home and the observatory
New York is only 45 feet above the ocean level, while the subway’s and sky- instruments installed. The Mount Brukkaros ob-

scraper’s roots reach far below the surface. The bulk of the tall
buildings have their foundations below the water line as revealed by
a survey made by the Associated Press. New York’s rise into the
air has taken second place in constructional activities this season,

in comparison with the city’s rapid descent into the earth.

servatory is the third one to be established in con-

nection with the study of solar radiation which the

Smithsonian Institute has been carrying out for
more than 30 years.

ok MOVIE CAMERAS TN e
FASTENED TO END >
CF POLES

ELECTRIC
HEATING DEVICE

P R e s i TR

»

There will be no more cold feet for
Berlin trafficmen policemen in win-
ter if a system of artificial hot-water
bags at street intersections finds gen-
eral adoption. Electric heating de-
vices have been installed in the heavy
glass case safety islands upon which
the policemen stand.

At a famous German winter resort one can shoot
down a mountain two thousand feet high all day
long without walking more than a few steps. A
toboggan slide threec miles long has been laid out
from the top of Mount Kreuzeck. This slide ends
a few yards from the start of a suspension cable
car which pulls the coasters back to the top.

| AMore than fifty cameras. a large number of
them electrically controlled, were used to pho-
tograph the difficult fire scenes in the ‘'Fire
Brigade,” Metro-Goldwyn-Mayer’s new photo-
play. Every flicker of action was covered when
the battery of camera men started to grind
away on the spectacular sequences. Specially
designed machines, controlled by electricity.
were fastened to the ends of poles, and thereby
caught many scenic angles which were im-
possible to ‘shoot” in any ordinary way.

Por—sr
Ernest Vollbehr, a Munich
painter, is the first artist to
paint landscapes from an air-
plane. He is exhibiting a
series of fourteen landscapes
which he sketched during re-
peated flights between Mu-
nich and Geneva. His can-
vases show the beauties of
the Alps and the Bavarian
highlands, Vollbehr, a vet-
eran of the war, is one of
Germany’s leading artists
and has achicved fame with
his paintings of the African
jungle. This is the first time
that an artist has worked in
mid-air,  Vollbehr’s  paint-
ings are really aerial sketches
of the panorama  which
swings beneath him during

his flights.

COAL CARRIED
TOPIPE LINE —®

In New Zealand coal is carried more than five miles from a
mine on a mountain by mixing it with a stream of water
which is forced through a large pipe. The pipe line runs to
a lake where the water enters. This line joins the main pipe
line into which the coal is dumped. As shown in the draw-
ing, the pipes are laid in Y-shaped formation. This ingenious
device has been in successful operation for some time and has
been found to be cheaper and more cfficient than the common
way used to transport coal. Another feature of this arrange-
ment is that the coal is washed and entirely freed from dust
and other impurities. At the receiving end the coal is caught
in a huge screen which allows the water to drain off and yet
i retains the coal.

/ “SRRIED 5 {
° \ MILES FROM  {
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Science Snap Shots

A view of the new Dinosaur Hall which was recently opened
at the Musenm of Natural History in New York City. Animals
that roamed the earth 30,000,000 years ago may be seen.

It is said that the finest selection of prehistoric
reptilian remaiis in the world are gathered here.
These specimers are the result of 30 years of labor
on the part of Mr. Brown, curator of that depart-
ment. The Bsoiatoszurus and Allosaurus which may
be seen in the background are specimens coming from
i the lakes =nd st-eams of what is now Wyoming.

A new tennis innovation borrowed from archery has been intro-
duced on the Huntington courts at Pasadena, California. A
large target is used which is placed on the opposite side of the
net from the player. The bull’s-eye is a hole in the center of
the target, the player trying to drive the ball through the hole.

Tae remarkable photograph

shown below was made by

means of the invisible rays

of ultra-violet light passing

through a phosphorescent
liquid.

;A new use for Ford cars. The car shown above has been equipped with

a cab body and flanged wheels so that it may be run along the

railroad tracks. The tracks provide a smooth roadway for the car
which moves along under its own power.

The “‘mercy bul-
lets” shown above
will be the am-
munition of Cap-
tain B. W. Harris
on his next ex-
pedition. The bul-
let contains a hy-
podermic syringe,
which is filled
with an anaes-
thetic. When the
bullet strikes the
animal, the needle
penetrates the
flesh, releasing the
drug and render-
ing the animal un-
conscious within a
short time or it
may be released
and the animal
revived within an
hour or two.

The recent invention of Dr. Dowsing of London, is an ‘‘electric light bed,” by

which radiant heat and artificial sunlight treatments are given to patients, Great

improvements in health have been claimed by those who have undergone such
treatment.

wwWwW americanradiohictorvy com
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New Inventions in the Camera’s Eye
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A simple contrivance for clearing smcw from the center of the railroad

tracks was attached to the locomctives of the Boston and Maine

Railroad. A series of jets, attached to the underside of the cow catcher,

eject live steam as the locomotive rolls along thereby melting the snow

which blocks the tracks. The arrows in the photograph below point to
the steam jets situaied on the forward part of the engine.

The new steam jet equipped locomotive in action. The cost of installation

is relatively small compared to the results obtained with this new ap-

paratus. A locomotive equipped in this manner will remove the snow at

a greater rate of speced and with an easc never before obtainable with the
old-type snow plow removing devices.

Mr. J. L. Baird of London,
England, is shown demon-
strating his latest invention,
the “‘Televisor,” which is
said to successfully record
the “sounds madc by living
scenes.” It is claimed that
he has alrcady photographed
the sound made by faces,
hats, scissors, cabbages and
other common objects. At a
demonstration given to the
members of the Royal Insti.
tution in England, the ap-
paratus was declared to be
a success,

The electrical eye which

i . . sees in the dark and is
A close-up view of the ingenious device (he heart of the new

recently perfected by a German scAientAist, “Televisor” is shown at
M. Barkhausen, by which the scientists he right. This small cell
werc cnabled to hear the roar of the atoms.

makes vision in total
darkness possible by re-
cording the invisible rays.

PP

P —
Prof. S. L. Quimby
at Columbia Univers-
ity, is shown at the
right demonstrating
the new atom am-
plifier. The atom’s
roar is produced by
sending a current of
electricity through a
bar of soft iron.
which is surrounded
by a coil of copper
wire. This causes the
iron particles or col-
lection of atoms to
become polarized. The
north and south poles
of each individual
atom become definite-
ly arranged. When
the current is re-
verscd the atoms be-
come depolarized and
fall back to their
original position. The
sound of the roaring
atoms is amplified
%,000 times, thus
Making it audible in
s loud speaker.

PPyt
One of the outstand-
ing features at the
exhibit of the Ameri-
can Physical Society
was the “‘Radium
Clock” shown at the
right. A small par-
ticle of radium is im-
prisoned within the
glass bulb visible in

the photograph.

A charge is sent into the glass bulb containing the radium and the
Alpha rays of the radium particle fcrce apart the gold leaves of an
electroscope. The leaves arc alternately discharged at regular intervals,
therecby furnishing the energy operating the clock.
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Exposing the Smuggler

By COUNT A. N. MIRZAOFF

A favorite method of concealing contra-
brand jewelry is to imbed the valuable
articles in a tube of tooth paste or shaving
cream.  The Customs officials are always

on the lookout ior a ruse of this variety,
and it is very rarcly that the would-be
smuggler succeeds with such simple methods.

Some of the smugglers’ tricks are com-
paratively well known, such as the hollow
rubber
more ingenious is the false button, which
is shown in the photograph just below.

Doth of these arrangements provide a con-
venient hiding place for valuable stoues,
jewelry and other small objects.

heel illustrated above. Some

The handles of umbrellas and walking
sticks make ideal receptacles for  the
smuggled material. This is one of the first
tricks suspected by the Customs Inspector,
and success is exceedingly rare. In fact,
few smugglers are successiul these days.

The old tricks rarely get by the Custom's
officials nowadays and it is only when some
new, ingenious method is resorted to that
the smuggler is successful.

what

In the old days, many a cake of soap
was brought into the country which was
never intended to associate with water. A
little careful drilling into the soap affords
a very nice cache for the smuggled gems,
with a—theoreticallv—small chance for de-
tection. It is surprising to the average per-
son to learn how easily the inspectors un-
cover this particular trick, but some few

e

An ancient and time-honored stunt is the
use of a loaded cigar to carry the jewels
past the guard. This system sounds all right,
but the enterprising smuggler should be care-
ful to remember which cigar is the loaded
one, so that if the inspector suddenly asks
him for a smoke, he will be properly pre-
pared, and will not make the social error of

can testifyv with sorrow.

presenting him with a diamond or two.

When Your Taxi Borrows Wings

The Ne Plus Ultra of comfort can be found in
this conception of a French inventor, permitting
automohiles to go into the air as flving machines.
Tt surely would be a great convenience if travelers,
without leaving their automobiles, could embark in
an airplane by driving their car into its fusclage.
This particular invention was developed to provide
high speed amhulance service, and allowing patients
to be transported without shock or discomfort. such
as might be experienced if the automobile were

By LUCIEN FOURNIER

driven over bad roads. The machine is fastened
into the fuselage of the plane.

This machine is reminiscent of the aero-limousine
which was exhibited at the Aviation Show in New
York some years ago. This arrangement posesses
the added advantage that the automobile may be
driven out of the fuselage and used separately from
the plane in any way desired. The perfection of this
invention should prove of military use.
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www.americanradiohistory.com

(v,

Science and Invention for June, 1927 121

Cork Carving as a Hobby

Very Artistic and Exceptionally Light Articles Carved From Slabs of Cork

Here are a few receptacles for receiving house plants which are made en-
tirely from cork slabs.

The above photograph shows some of the knives used in carving cork., Note
the peculiar curve of one of the knives.

OBBIES—those elusive nothings
which may develop into a new art—
not only ease the minds of their pos-
sessors, but also while away many dreary
hours. On this page we find a series of
photographs of a comparatively new hobby,
namely that of whittling cork into works of
art. The peculiar structure of cork gives
the articles a very unique appearance. Be-
ing unaffected by moisture, a thin coat of
varnish may be applied simply to close the
surface pores so that the article may be
dusted more easily. Cork requires consid-
erable care in its handling. Unless very
sharp tools are used, the cork will break.
Any form of a good steel knife, well sharp-
ened, can he used in carving articles made
from this material. It will be ohserved in
some of the photographs that large slabs of
cork are cut by a scimitar-like kuife, the
inside edge of the curve being the sharp
part of the instrument. Ordmary sand-
paper is used for smoothing the article.
To enhance the artistic effect certain por-
tions of the model may be painted and some
of the new quick-drying paints can well be
employed for this purpose because the finish
' is lustrous and the paint dries very rapidly.
: - With these paints there is little danger that
Artist finishing a cork model of the Paris one calor will run into another. One coat
Pantheon. of paint will give a substantial covering.

A cathedral in cork serving as a clock.

Here is a model of the famous elephant Rajah cut out of cork. In executing
work of this nature it is absolutely essential that very sharp tools be used.
otherwise the cork may be broken. PPP—>

The photo below indicates how the cork is cut to the desired outline.
Various styles of sharp instruments can be employed.
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Freak Railways We Have Met

Mdinis, T
' A = Ui
v ”l . ‘

A two-way suspended monorail ilway A suspended railway like the one above has been
which occupies minimum of space. used in Europe for many years.

Purchase Exposition in 1904. Facts beat fiction,

A freak railway in which expresses  The gyroscopic railway which has  Suspended cable railway, cars being Railway used for many ycars near New
‘‘pass through” locals. been demonstrated by Brennan. pulled by second cable. York City. Had rails above and below.

: L y
Patented railway, cars of which are 7} -
propelled by jets of air.

] 2

I/ e -

Unique electric railway, current being taken e
through contact plates as shown.

Bachclet 'Ievitated train, mag- Ingenious railway, cars of which
nets raise and propel car. glide on a flm of water.

AIR SCREW —

AIR PROPELLER DRIVEN BY GAS ENGINE
OR ELECTRIC MOTOR DERIVING
{POWER FROM CABLES OR TRACKS

Suspended cars driven by air propeller. Cars slide on iced pipes. Y ——
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V) AFTER .

e = “TRANSFERRING V) N CAR REACHES HiGH
Rt e 3 /oasSENGERS,LOCAY/WHEN CAR R

Yol g o ' L PASSENE NG T0 |/ SPEED, FRICTION ON RAILS
"CAR RETUR S o YREDUCEDTOA MINIMUM;

/ STATION; EXPRESS WWUiNee [1FTING CAR .
Mu__ DOES NOT STOP i PARTLY, THE CAR

@ GLIDINGS
ALY S

Express above takes on passen- Rails simply guide airplane car abo