EXPERIMENTER PUBLISHING COMPANY, NEW YORK, PUBLISHERS OF
RADIO NEWS - SCIENCE & INVENTION - RADIO LISTENERS’ GUIDE - AMAZING STORIES - MONEY MAKING - RADIO INTERNACIONAL

L




v
- A
""77";‘3"” theres as much

STATIC gs

there’s more
MUSIC

than
STATIC /

SUBANTENNA-—new underground Antenna System

astounds listeners and laboratories with loud clear

DX on hot summer nights when old style aerial gets
nothing but unwanted noise

Imagine the intense pleasure of bringing in
your favorite distant station loud and
crystal clear—right through summer’s cur-
tain of static and noise! But, youdon’t have
tobe content with merely imagining it. Real
DX in summertime—real big volume—
amazing clarity—much better selectivity
__all these are now available to you—and,
with your present set. Simply connect your
set to SUBANTENNA—the marvelous
new underground antenna system that
uses filtered ground waves instead of noisy
air waves.

Read PROOF that SUBANTENNA
is the Greatest New Thing in Radio

=

Says Static Is No More
“Ihavereceived theSubantenna, My grand-
son installed it. STATIC IS NO MORE.
Am well satisfied. I can tune in stations
I never could coax out of the air even
though I had along aerial.”—A.E.F.,Kans.

=
Better Selectivity—No Static

“It has always been impossible for me to
eliminate the Drake Hotel. I was told that
Subantenna would enable me to do this.
Although skeptical, in view of many similar
claims madeby other manufacturersof radio
accessories, I had one of the Subantennas
installed. The results have been most satis-
factory, in that I have not only been able

to get every station in Chicago of any con-
sequence, when the Drake was on the air,
but out-of-town stations as well. In addi-
tion I am able to report that static, which
was a source of much annoyance before,
has been entirely eliminated so far as I am
able to observe.”—lLL. P., Chicago.

Michigan Gets California
«T have had KFI, California, several times
and go all over U.S. A. to Portland, Maine.
You have the goods. It is far better for
volume and tone on loud speaker than out-
side aerial.”—C. J. SF,' Mich.

Why SUBANTENNA Makes Every
Night a Good Radio Night

In summer air, the ratio of statie strength to signal
strength favors static. The ‘‘noise’’ is so muchgreater

Underground Antenna System
CLOVERLEAF MANUFACTURING CO.

2715C CANAL STREET

Listen to Subantenna Static Eliminators over KYW, Chicago, 536 meters, every Wednesday, 7:30 to 8 P.M., Central daylight saving time.

CHICAGO, ILLINOIS

CLIP AND MAIL AT ONC

than the broadecast signal that it hides the music you
wish to hear. That's why you don't get distancein the
summertime. But, when you use SUBANTENNA,
the situation is just reversed. For,in the ground, the
ratio of staticstrength to signal strength favors the
latter. In fact, there is so little static in the ground
that the broadcast signal easily dominatesit, with the
result that you hardly hear the static, even on the
most distant stations. Radio research men havelong
known this fact, but no device had ever been per-
fected by which ground waves could be used. Now,
however, you have SUBANTENNA—a great new
device which makes radio, for the first time, an all
year 'round pleasure.

Eliminates Lightning Risk

Not only will SUBANTENNA give you loud, clear
DX in summer—not only will this remarkable inven-
tion better the selectivity of your set—but it also
completely eliminates the lightning hazard. With
SUBANTENNA you cangoright on listening-in dur-
ing the most severe electrical storm without noise,
fear of attracting lightning or damaging your set.

FREE TRIAL

Make This Convincing Test
Install SUBANTENNA. Leave your old aerial up.
Select a bad night when DX is almostimpossible with
the ordinary aerial. Make a comparison station for
station, connecting first your aerial, then SUBAN-
TENNA. If,from stations that are just a mess of
jumbled noise with the old aerial, you don’tgetrecep-
tion that rivals local in sweetness and clarity the
instantyouswitch to SUBANTENNA, thistest won’t
cost you even asingle penny. Send coupon at once for
scientific explanation of SUBANTENNA and for
particulars of GUARANTEE and FREE TRIAL
OFFER. Send COUPON NOW!

m

CLOVERLEAF MFG, CO., |
2715¢ Canal Street, Chicago, Illinois M
Tell me all about SUBANTENNA, your unquali- 8
fied, unconditional guarantee and your FREE |
TRIAL OFFER. [ ]
[ ]

Name e [
]

Address. =
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GO INTO

DRAFTING

/ OU men who are earning less than
$40 a week, who have neither school
education nor specialized training—have
you noticed hew hard it's getting to find,
or keep a good job? Have you watched
the spread of UNEMPLOYMENT,
and do you know that it’s your class
which are first to be fired when the high
pitch of prosperity lets down a bit? Do
you realize that BIG CHANGES have
taken place in all business and industry
in the past five years, and that unless you
learn to know and face these dangers,
vou're SUNK? The American School
presents these facts in a friendly spirit,
to help you realize how these NEW
CONDITIONS strike at your very

emstence
Every year worse ‘‘Luck”

Ten vears ago men could “get by”
with neither school nor training. Then
it was still possible to learn by “prac-
tical experience” alone. Today, there
are millions of high school and college
graduates to compete with vou for jobs
and advancement. Each June half a
million more come into the battlefield
armed with DIPLOMAS. They are
elbowing uneducated, untrained men
out of the way. They are pushing into

the factories and offices and draftmg
rooms.

W hat rhance have YOU to win
against this “June”
army of better edu-
cated men?

There’s One
Way Out!

Now you see the

o

danger which you
must face sooner or
later. What are
you going to do about it? You can’t

quit your jcb and go away to school, but
the school can come to you. You can
get SPECIALIZED TRAINING,
right in your own home, in spare time,
the best sort of education for your needs,

0. C MILLER, Dlrector Extension Work

-~

better for
your pur-
poses than

the kind of

subjects,
equipment which employers are seeking
these days of highly-organized industry.
We have equipped 250,000 men to meet
the new dangers, we have prepared them

general school

for better jobs and bigger pay. We have
placed many in fine positions.

You have only to follow their ex-
ample. You can afford the cost and the
terms. And you take no risk. We take
all the risk that you will succeed. You
must master the training, vou must be
placed in a well-paid position, or the ser-
vice will not cost you a penny.

Last Call!

What are you going to do about it?
You must face the new dangers RIGHT
NOW. You dare not put off dicision.
It wil be much harder to meet the enemy
WHEN HE IS UPON YOU. You
won’t find it as convenient o start, after
you’re out of a job, as today. Snap into
it then. Mail the coupon. Get all the
facts about the new conditions in our
booklet “The June Terror.” Look into
the opportunities open to you when
vou're an expert Draftsman. Find out
how easily you can learn, at home. Ger
our guarantee to train you and help you

get placed. DO IT NOW!
Go Into Drafting

Expert Draftsmen are urgently need-
ed in all building, manufacturing and
engineering lines. Salaries of $60 to
$125 a week are offered to men who can
draw original plans, who can calculate
and design machinery, buildings and
products. A knowledge of Draftmg is
the entering wedge to success in the Elec-
trical, Automotive, Structural, Architec-
tural and all I\/Iechanical industries. A
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they say ‘“Go back half a million places,
to the end of the line!

good Draftsman is al- B
ways sure of employ-
ment at a fine salary,
and he is in line for pro-
motion to still better, ex-
ecutive positions. Draft-
ing is fascinating work,
and you’'ll like the fine
bunch of fellows and '
the good-natured atmosphere of the
Drafting room.
First--We Train You

We have developed a simplified, one-
step-at-a-time method for teaching Draft-
ing. Any man with only common
schooling can learn, quickly and gasily,
at home in spare time. We start you off
doing actual Drafting room jobs, the
way it's done in the big Architectural
and engineering offices. We give you
the kind of training employers specify.
In fact our instruction has been prepared
by noted Engineers who are themselves
big employers of Draftsmen. Mail cou-
pon for 3 Drafting lessons, actually free,
to prove that you can learn at home, in
your spare time.
Then We Help You Get PLACED!

Coupon also brings amazing combina-
tion training and employment service
offer, which says, unless this instruction
leads directly to a better job and in-
creased salary, it will not cost you a

penny.  Qutfit GIVEN!

We include without extra charge as a
part of this training, imported instru-
ments, board, T-square, trmngles, paper,
ink and supphes These are full size and
professional qualltv—the kind that you
will keep and use in your job after you

finish.

DRAFTING Lessons FREE!

0. C. Miller. Director Extension Work,
The American School. Dept. DB-26,
Drexel Ave. and 58th St., Chicago.

. [ Please send free booklet ‘“The June Terror.”

[] Please send 3 Free Drafting lessons to prove I
can learn at home, in spare time.

= Name ... =

Address
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.in 90 Day:

graduates are earning up to $800 a month.

And here, working on the greatest out- The whole world of electricity is open to
lay of electrical apparatus ever assembled, the Coyne trained man. He is trained com-
are 1,000 students from every state and pletely. He can make big money as Power

OYNE can and does make men elec-
trical experts in 90 days. Coyne stu-
dents learn without books or lessons. They
learn by doing ... by actually performing

other machinery too numerous to mention.

every eonceivable step on every type of
electrical apparatus.

They learn the thzory, operation and re-
pair of storage batteries, not by looking at
charts, but by actually building one com-
plete, testing it andoperating it. Theylearn
house-wiring by actually wiring a house.
Step by step, Coyne training takes you
from the simplest first principles to the
most complicated switch boards, great
motors and power stations—always onreal
full-sized equipment in full operation.

In the great Coyne Shops are mam-
moth control boards . .. there are auto-

province of Canada.

You learn from men who
know —men who are them-
selves masters of electricity.
Here in this great school,
every student gets individual
attention. Training is intense-
ly practical. No timeis wasted
and no studentis ever hurried.
In each department you may
stay as long as you like.

The Amazing Oppor-
tunities

$100 a week |

Many of our graduates
have achieved spectacular
success. One month after
gragduation Clyde F. Hart
accepted a position with
the Great Western R. R. at
$100 a week.

Clarence Ackland, living
in the little town of West
Brooklyn, 11l., writes: * To-
day 1 am making more
money than ever before in
my life. Somedays 1 have
made as high as $75 clear.”’

Plant Operator, Superinten-
dent, Telephone Man, Con-
struction Worker, auto, truck
or tractor electrician, battery
man, radio expert, or he can
gointo business for himself as
electrical contractor, dealer,
autoignitionorbattery expert
and make $3,000 to $20,000 a
year.

FREER.R.Fareto Chicago

Coyne training requires 12
weeks, and you may enter at

mobile chassis. .. here a whole roomful These are some of the reasons why Coyne any time. Age, lack of experience or ad-
of illutnination equipment . . . here farm men are in demand all over the country... vanced education bars no one. Don’t let
power plants. .. dynamos. .. motors... whyour Empioyment Department secures Jack of money hold you back. Our Employ-

dozens of positions weekly and why many ment Department assists many fellows to
part time positions where they
can earn whilelearning. And right now
our specialoffer pays your railroad fare
to Chicago as soon as you enroll.

Get The Facts, FREE

Find out now what
Coyne training can mean
to you in money and
p. future. Simply mail the
/ coupon below for FREE
Coyne catalog—56 pages
of photographs...facts...
jobs...salaries...opportuni-
ties in the electrical industry.
This step does not obligate you.
So act at once.

o= e -

Mr. H. C. Lewis, Pres.,
COYNE ELECTRICAL SCHOOL, Dept. B7-83 l
1300 W. Harrison St., Chicago, Ill.
Dear Mr. Lewis: R 1
Without obligation send me your big free catalog and all
details of FREE Railroad Fare to Chicago, Free Employment
Serviee, Free Radio and Free Automotive Courses. 1 under-
atand I will not be bothered by any salesmen.

a twa-story transmitting station...and

l V@I oo oeaemmssenssnesraenenemsmeman s sans st s e :
H. C. LEWIS, Pres., Dept. B7-83 1 _iua,ccs i
1300 W. Harrison St., Chicago, Iil, City

Founded 1899
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TELEVISION!!!

The Newest and Greatest Development
of this 20th Century '

You Can Build Your Own Television
Apparatus—At Home

JUST OUT
116 PAGE

BOOK
ON
TELEVISION

by the combined staffs of
SCIENCE & INVENTION

and

RADIO NEWS

4 special chapters of many pages
on how to make your own tele-
vision apparatus. Profusely illus-

trated. -

The marvel of Radio Broadcasting, the
transmission of the voice and music over
the air is no longer the greatest achieve-
ment of this precocious 20th century.

We now have TELEVISION — the
transmission of events over land wires or
by radio. A tremendous step ahead of
even Radio.

For many years experiments on televi-
sion have been diligently made by many
famous inventors and engineers. Step by
step machines have been corrected, im-
proved and simplified—until today—prac-
tical machines are in constant operation,

annihilating distances in picturing events
to the eager public.

Here is the first and only book in print
that gives you the complete story of tele-
vision from earliest experiments to the
present day machines.

And further this book gives you com-
plete instructions on how to build your
own apparatus at home—the real work-
able television set. The field is new and
more wonderful than anything you have
ever tried.

BUY YOUR COPY NOW!

PRICE 50c—SOLD EVERYWHERE

If your dealer cannot supply you write direct

EXPERIMENTER PUBLISHING CO., Inc.

230 Fifth Avenue

New York, N. Y.
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EDITION

UMNDMIER is here—with the big outdoor features on your radio
—Dbaseball, fights, stadium and band concerts.

You'll want all you can get of course.
you’ll need a brand new up-to-date call book.

The new “Summer Edition” of Radio Listeners Guide and Call
Book is as new as the season. Bright and fresh from the press.

But to get them all

Jt gives the very latest revised list of all broadcast stations of the
United States, Canada and foreign stations. Arranged with spaces
tor writing in your dial readings.

And don’t forget—there are a dozen or more brand new circuits
written up for home construction. See the list of contents on this
page.

It’s one great edition for each and every radio set user. Contains
176 pages, 100 illustrations on the large magazine size, 9 x 12
inches—and with a beautiful two-color cover.

Buy your copy today

ON SALE EVERYWHERE |

S50c. THE COPY
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Ruth Foils the Timber Thieves
in this thrilling tale of the North Woods—

Scene from
L “God’s Finger,”
L. Paul’s north woods
novelette in the July
} TRIPLE-X

Mg
Y/

GODr’

Buck Blodgett and his villainous crew would have smiled at murder, even, in their attempt to steal a priceless stand of virgin timber
from Old Man McNab—but along came Ruth, his daughter, and her fighting sweetheart, Bill Hall,and then things began to happen!
Folks, here’s an adventure story that will have you gasping for breath. “GOD’S FINGER” appears in the

JUL
Out Watch
Today for

>5

Cents

MAGAZINE
INCLUDED FOR JULY ARE THESE THRILLERS:

rmmm—— J. R. JOHNSTON’S H. BEDFORD-JONES’S
(79| GUNMAN'S PARADISE FOR VALOR
:q j‘”n e, { Cattle rustling in the old Southwest Adventure on the high seas
ey LOUIS E. LEGNER’S MEaweott Publications, Inc., S |

- I! HOT LEAD and STEEL ' Enclosed Iﬁ{:db:ll::ﬁaolre ’stzinitsl)nf:or whichk l

A stirring western railroad novelette mail me TripleX Magazine for the next five
| 8 months, Or, enclosed find 25¢ for one copy of

RICHARD MARTINSEN’S the July issue.

GUN PALS : !

b e i Story of the Mexican border Address _ l
L+ % %@ Also stories by JAY LUCAS, GLENN | l
LOOK FOR THIS COVER! CONNER, BILL SMITH and others ‘ﬁ” e il
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CHEMICAL INSTITUTE OF NEW YORK_
16 East 30th Street, New York City.
Gentlemen: I must tell you the success I have had since taking your chemistry course.
salary has been increased several times, and different industrial plants are coming to me for a little
advice on different things, netting me a fair side income.
1 am only sorry that I did not make My whole life study of the wonderful science.

(signed) M. E. Van Sickle.

Mountoursville, Pa.

My

" CHEMISTRY

NOW
is the Time to Study
Chemistry

Not only are there boundless op-
portunities for amassing wealth in
Chemistry, but the profession af-
fords eongenial employment at good
salaries to hundreds of thousands
who iuerely follow out its present
applications. These applications are
innum=rable, 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 keenest and most enjoyable
kind of pleasure. The days in a
chemieal laboratory are fllled with
thrillag and delightful experimen-
tation, wlth the alluring prospect
of a discovery that may spell For-
tune always at hand to spur your
enthusiasm,

Easy Monthly Payments

You don’t have to have even the
small price of the course to start.
You ¢an pay for it in small month-
Iy amounts—so small that ¥ou won'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
place: a chemical education within
the reach of everyone. Write us
and let us explain our plan in full
—give ug the opportunity of show-
ing vou how you can qualify for a
highly trained technical position
withcut even giving up your pres-
ent  employment.

HEMISTRY has no equal as a profession in the
modern world. There is mystery, romance and
fortune awaiting the man in the laboratory.
Millions have been made by the discoverers of the chem-
ical formula of dynamite, bakelite and many other world

known chemical products.

Opportunities in the chemical profession abound on
every hand—and as modern business and competition
progresses the chemist will play an important part.

Profit by the experience of Mr. Van Sickle and many
others, resolve to study chemistry NOW.

YOU CAN LEARN'AT HOME

To qualify for this remarkable calling requires elaborate
specialized training. Formerly it was necessary to attend a
university for several years to acquire that training, but
thanks to our highly perfected and thorough system of
Instruction, you can now stay at home, keep your position,
and let us educate you in Chemistry during your spare
Even with only common schooling you can take
our course and equip yourself for immediate practical
Dr. Sloane gives every
one of his students the same careful, personal super-
vision that made him celebrated throughout his long

career as a college professor.

time.

work in a chemical laboratory.

ST

oo minngy o

wew voms B

EXPERIMENTAL EQUIPMENT FURNISHED TO
EVERY DENT

STU

We give to every student without additional charge this
chemical equipment, including forty-nine pieces of labara-
tory apparatus and supplies, and forty different chemicals
These comprise the apparatus and chemirals

and reagents.

used for the experimental work of the course.
heavy svooden box serves not only as a case for the outfit
tut also as a wuseful laboratory accessory for performing

ecuntless experiments.

Chemical
[nstitute
of -

New York

Home Extension
Division 7

'16 East 30th St.
New York, N. Y.

The fitted

tion from the very beginning is made inter-
esting and practical, and we supply you with
apparatus and chemicals for performing the
fascinating analyses and experimental work
that plays such a large part in our method
of teaching, and you are awarded the Insti-
tute’s official diploma after you have satis-
factorily completed the course.

T. 0’'CONOR SLOANE,
A.B., AM., LL.D., Ph.D.

Noted Instructor, Lecturer and Au-
thor.  Formerly Treasurer Ameri-
can  Chemical Society and a prac-
tical chemist with many well known
achievements to his ecredit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
years engaged in commercial
chemnistry work.

Special 30 Day Offer

Desides furnishing the student with
his Experimental Tquipment. we are
making an additional special offer
for a short while only. You owe it
to yvourself 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. DBut
whatever you do, act today before
this offer is withdrawn.

DON’T WAIT—MAIL COUPON
. NOw!

Your instruc-

. 1. Jul
CHEMICAL INSTITUTE OF NEW YORK S e
Home Extension, Division 7

16 East 30th Street, New York City.

[}
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: nDI;}(eaii):Sgg me at once, witlgout.gny obligation on my part, your n:ee

H ) T unities for Chemists.”” and_full particulars about the Iix
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Strongest
Guarantee
In
Automotive
History

backs sale of Blancke Con-
trols. Guaranteed to give
over 30 miles per gallon on
Fords—to practically elimin-
ate carbon formation and its
troublesome consequences—
to save half oil—to relieve
hattery strain—make motor
run smoother—give better ac-
celeration—allow slower
speeds in high gear. Starts
motor immediately in any

Amazing Sure-Fire
Demonstration

sells by thousands new automatic attachmient that sworn public tests
prove makes Fords run

43.8 to 68 Miles on 1 Gallon of Gas

Agents everywhere report astounding results. R, K. Waite ordered 1,000
Blancke devices in one month. (Profit $3.000.00). Wires, “Get ready an-
other 2,000.” Clyde B. Jones sold 63 devices in one day. (Profit $189.00).
You don't need experience—thrilling demonstration sells for you!

What Is This Sensational Demonstration?

The instant heat touches the Blancke Thermostatic Carburctor Control,
the needle valve on the carburetor slowly turns before the fascinated eves
of spectators. As it cools, the ncedle valve turns back again. It is easy
to understand why 1mmcnselv superior results can be obtained with this
accurately adjusted automatic instrument—to see why Blancke Thermo-

weather without use of choke
—and saves half repair bills.
No holes to drill; no bolts to
remove. Anyone can attach
it in 3 minutes. Ford owners
everywhere delighted with it
and their boosting promotes
sales.

static Carburetor Control in official public and private tests showed 43.8 to
68 miles per gallon of gas. 250.000 tests averaged 32 miles per gallon.
Guaranteed to give over 30 miles per gallon on Fords.

Starts Motor Instantly In Any Weather

without use of choke. Guaranteed results combined with amazing demon-
stration make Blancke Control greatest agent's selling success of recent
years.

Get 1 Free to Introduce

Also Blancke Plan that starts you without capital in a real business that
payvs vou $300.00 to $2,500.00 and up, each month. Exclusive territory.
Sales guaranteed. Start to make hig money—beginning NOW! Send
coupon today for sample Blancke Control and great Distributor’s Plan.

BLANCKE AUTO
DEVIGES CO.

157 E. Erie St.
Dept. 863-K, CHICAGO, ILL.
Cadillac, the new
La Salle and Delco
Light now use «
standard  equipment
T hermostatic Car-
buretor Control un-

SALES

Guaranteed

Blancke Auto Devices Co,,
Dept. 863-K, 157 E. Erie St
Chicago, 11l

Gentlemen:—1I should like to get a Blancke
Control Free to introduce in my community.
\lso send details of amazing new Guarantee
Plan by which T can make from §$300.00 to
€2.500.00 a month profit and get a new Ford

Free by time my present one is worn out. der Bliocke b Dk
NAIIEL e e 8 8 ey (21 o) it ()= [ cense. You can g(’f
NN Bna sl R APk b B HEPH IS 00 uo better proof of
City cememeainienes State .v.iiieccaninns merit than this.
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MODERN ILLUSIONS

By HUGO GERNSBACK

S time goes on it becomes apparent that our senses
are becoming more and more involved directly due
! to scientific progress. From the very first day, when
fire originally was made use of by savages, up to the
present time, our senses have become increasingly
& used to various and variegated illusions. When the
first torch was placed in a cave of our ancestors, it was done to
simulate daylight during the normal night. Heretofore human be-
ings, if such they might be called, as well as much of the animal
world, slept practically during the entire dark night. except those
animals of the roving kind who could sec in the dark.

As artificial light became known the illusion that it was daylight
at once went abroad, and immediately human progress took a
great impetus, Of course, there was moonlight, but the moon
did not always shine into the depths of the caves, particularly when
the entrance of the cave had to be closed up, barricaded. or hung
with skini to keep out the cold.

In modern times, however, many new illusions have come ahout,
all illusions, by the way, that strangely enough tend to aid progress
and help in many cases to further elevate the human race. For
instance, you pick up a telephone receiver and listen to your friend
talk. Mast people have an idea that they hear the voice of their
friend. The engineer knows better and will tell you that you hear
no such thing. You do not hear the voice of your friend at all. It
is simply an auto-illusion. What you do hear is the vibration of
a thin iren disc, as it vibrates to and fro in the telephone receiver
which ycu hold to your ear. No sound reaches you from your
iriend, as sound does not travel through the wire. Your friend.
when he speaks, creates sound-waves, which striike the microphone
in front of him. The vibrations set up by the sound waves when
striking the microphone are translated into electrical vibrations,
which are then fed through the wires to the other end, where the
electrical vibrations in turn set up mechanical vibrations in a thin
iron diaphragm. These vibrations set up corresponding vibrations
in the air, which now result in sound waves which you can hear.
But T wish to make it plain that you are simply the victim of an
illusion. Your hearing senses are fooled into believing that you
hear your friend speak.

The same thing happens when -you hear a great artist perform
over the radio. You do not hear the artist at all in any way. It ix
again an illusion and the processes involved here are similar to the
one just mentioned with the telephone. The sound is translated into
electrical vibrations which are then sent out through space and
afterwards translated again from electrical vibrations into sound
vibrations by your loud speaker; which latter, by the way, is nothing
but an evergrown telephone receiver.

The radio illusion is the same as the telephone illusion, and the
more cerefully the illusions are carried out, the more will your
senses be fooled into believing that vou are actually listening to
certain voices or certain sounds.

Most people will be surprised to learn that on such signs nothing at
all actually mowes. 1t is a pretty optical illusion, commercialized
to the nth degree. The letters which you see moving are not
letters at all, nor do they move. The figure which you see jumping
back and forth on an clectric light sign stands still. It does not
move. \What happens is that in all of these cases electric lights
are switched on and off so rapidly that they seem to move. The
simplest example of such electrical signs is the moving garland as
it seems to circle around a row of stationary letters. The illusion
is produced by having first one electric light switched on, then an-
other, then the first one extinguished, then the next one lit up and
extinguished, and so on. This gives the illusion of motion, but the
lamps, of course, are stationary and do not move at all. In the
moving word sign, where the letters and whole words seem to rush
from the right to the left, a similar process is used. Down in
the switching room there is a perforated cardboard or similar de-
vice, which is fed by motors over an elaborate system of electric
contacts. These contacts switch the lamps of the electric sign on
and off with great rapidity, and so fast does this lighting and ex-
tinguishing occur that the illusion is produced that you see the
letters in motion. ’

Modern illusions do not stop at mystifying simply our senses of
hearing and sight. The modern scientists, for instance, go further
by giving us illusions of scent. The majority of perfumes today,
except the most expensive es, are not what they seem to be. You
smell the exquisite perfume of a violet, or a lily of the valley, al-
though such perfumes, likely as not, are made chemically from coal
tar. Your sense of smell is fooled completely and the illusion in
most cases is complete.

The same can be said of your taste, where many illusions pre-
vail. When you think you are tasting real cane sugar, it may be
only glucose or saccharine. which are not cane sugar at all. but given
to leep up the illusion that it is cane sugar. You can make glucose
from a shirt or piece of paper.

If the French chef is clever at all, he will be able to create almost
any sort of illusion by mixing his condiments in such a way that
certain tastes and flavors are produced, which in no case are what
they seem to be.

It is even possible to fool a number of our senses simultaneously.
Not so many years ago, at certain fairs and resorts, you and your
companion took seats in a swing and an attendant entered and started
it swinging. It was an agreeable sensation. In a few seconds the
attendant left the room, when suddenly the swing seemed to gain
momentum, and before you knew it you were holding on desperately
to your seat with both hands, because evidently the swing was begin-
ning to make a complete turn. The illusion for your senses was per-
fect, in that the swing did not swing at all—as a matter of fact, it
had stopped. But the room itself, which swung on an axis, had
started to turn around you, giving a perfect illusion to most of your
senses that you were about to be thrown out

Of late vou have scen a good deal of the
so-called moving electric signs. You see
blazing names being written out in the night
sky. You see all sort of figures in motion.
You see entire words and sentences rushing
from the right to the left of a huge sky
sign, to appear from nowhere on the right
and jump off into dark space at the left.

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

OF SCIENCE & INVENTION.

LOOK FOR THE GOLD COVER
every month!

§ when the swing had apparently reached its
$  top position, with your head pointing down-
wards.

The physiological effects were quite se-
vere and made many people actually sick.

and physiological. All of which shows that
we should never trust our senses too much
in these latter days of scientific progress.

R U T

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientific and radio subjects.
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Mississippi Flood Prevention

A Number of Schemes Having More or Less Merit Are Here Described

FLOOD RESERVOIR
FILLING UP,

One of the rcthods suggested for the prevention of further
floods is showal in the illustrations appearing above and below.
A reservoir with a gate is provided so that the flood waters
may run off and the reservoir again emptied when the river
is low.

GATE FLOOD RESERVOIR
EMPTYING -

WHEN TANK |
1S FULL, TANK

Tre akove illust-ition slows the MiSS'S-;
2 FILLS

sippi River connecked, by canals, to floxd
reservoirs. When thz river is high tae

LARGE CONCRETE_|
¥ FLOOD RESERVOIRS At the left we have two large con-

1 crete wells or tanks; these tanks serve
the same purpose as do the reservoirs,
but do not take up the arca which would
be required for them. The flood waters

«—aqe scep away or are pumped off.

overflow runs into these recervoirs and thas
is kept at the naturzl level. As soon as tie
river runs helow ta ‘evel the water again
runs kack from thxse reservoirs.

DEEP WELLS

A TFrench engineer,
J. Archer, has sug-
gested that the Mis-
sissippi flood might
have been prevented
by installing tur-
bines or wheels to
increase the velocity
of the flow of the
water. These wheels
are to extend across
the river. Accord- |

ing to the inventor, L\ ¥ i
the whole cost of \ S =

7 4 ~

installation would
not equal the losses

in one hig flood.
el

Below we have an ingenious flood prevention
method advanced by one of our “master minds.”
This consists of building a river under a river
in emulation of our present-day subway system.
The overflow is to run through this culvert and
thus the surplus water is passed on to the mouth
of the river.

009,000.

, _\_:— “. ~ o ‘msiu_sswm RIVER

P e = =

N S —— ‘...----.»"M__ -

i e o

A suggestion has also been advanced where-
by concrete walls, 40 feet high and extend-
ing some 2,000 miles from the mouth of the
Mississippi River, should be built as a means
far controlling future floods. The cost of
this construction would be entirely prohibitive
and amounts to approximately $64,000,000,-

Probably the most
fantastic and deceiv-
ing plan for pre-
venting the flood is
shown at the left.
This consists of
constructing a canal
parallel to the Mis-
sissippi River, or, in
other words, it
amounts to the mak-
ing of another Mis-
sissippi. The flood
waters run through
canal to the mouth.

HE Mississippi flood could have been prevented, according to the in-
ventors who have advanced the various ideas appearing on this page.
Probably the most feasible of these is to provg(fe overflow tanks or reser-

SenE
{
P PASS SURPLAS

=  WATERTOMDUTH

voirs which will take care of the excess water in the time of flood. All of
the ideas illustrated on this page would undoubtedly work, but are not
practical, the main drawback being the excessive cost. It is certain that
within a relatively short time a worth-while flood prevention method will
be adopted.
probably not cost more than the loss incurred during one large flood.

The cost of building and maintaining such a system would

»
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Sun Spots and the Flow
of Rivers

By CARRINGTON WOLF, Ph. D.

N a recent issue of SCIENCE AND INVEN-

TIoN, same of the phenomena observed

to vary in the sun spot cycle of cleven

years were discussed. Among the more
mteresting arc displays of the aurora, or
northern lights, and earth current disturb-
ances to telephone and telegraph lines, both
of which are more frequent and pronounced
in years of sun spot activity. It has been
found by careful mecasurement that the heat
civen off by the sun, and the percentage of
ultra-violet light in its rays are both greater
in the same years. In spite of the fact that
the sun is emitting more heat in these years,
investigators are agreed that most of the
United States and FEurope have cooler
weather. This perhaps accounts for the

Iowa corn crop being poorer in this period,
since corn i3 a warm weather crop. On the
other hand, measurements of several groups
of trees, including the big trees of Cali-
fornia, indicate that trees in general do bet-

ably the rivers are lower in years of many sun spots.
sun spots, which condition holds true also for Arizona and California.

sun spots are numer-
ous.

A partial explana-
tion of this variation
depends on the fact
that about four-fifths
of the water which
falls as rain and snow
in Iowa is evaporated,
leaving one-fifth to go
down the rivers. The
rainfall does not fol-
low the sun spot curve
appreciably, but the
temperature  follows
the  curve inverted,
that is, the tempera-
ture is higher in years
of few sun spots.
Presumably the evap-
oration is higher in
the warmer vears,

The map of the United
States above shows the ef-
fect of sun spots on the flow
of rivers; in Mass., rivers
are lower in years of many
sun spots. For Tenn., the
results are uncertain; prob-
In Iowa the rivers are higher in years of many
For Washington the results are

uncertain; probably some rivers are higher in years of many sun spots.

RUN OFF OF IOWA RIVER SUN SPOT NUMBERS
1 1904 -1925 INCLUSIVE z
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I b, 3o
@D [~ I3
E I >1s
= \
ao{ / \ AT
Y4 el
=z | o
VAN z
5315
] - e
0 14
YEAR ‘OF CYCLE =]
0 2 4 Y 8 . 10 12
Graph above shows run-off of the Iowa River
based or measurements taken at Iowa City,
Iowa. The results for 22 years, 2 sun spot
cycles, are averaged on one cycle to make
this graph.
ter in the years of sun spot activity. The

erowth rings average thicker.

Several other investigations have been
made. For instance De Lury examined a
I'rench record of the arrival of Dbirds in
spring, extending over seventy-five years,
and foukl that the birds came later in years
of many sun spots, Since these are the
cooler years, this would be expected, but it
should be born in mind that all of these are
gencral results of little or no value for in-
dividual predictions,

A similar investigation has just been made
of the sun spot cycle in the flow of rivers.
The accompanying plot shows the average
run off of the lowa river compared with
the average sun spot numbers throughout
the cvcle of eleven vears. It will be seen
that the correspondence is surprisingly close,
the most water going down the river when

leaving more water to go down the rivers
in the cooler years of many sun spots.

Several other rivers for which records
of twenty or more yecars were available
were studied at the same time. It was

found that the Colorado River, the Cedar
River i1 lowa, and the San Gabriel and
Kern Rivers in California behaved as the
Iowa River. For the Columbia River in the
Pacific northwest the result was uncertain,

SUN SPOTS AND MEAN ANNUAL TEMPERATURE
IN IOWA 1892-1924 INCLUSIVE
e [ ] -
F" |l &
60+ 2 SUN_SPOT =
= NUMBERS —~ &3 -
HEANE AN B
éOrZ L AN =
3 1 48
20k 10WA .
-TEMPERATURE A1,
= =
of YEAR OF cvCLE | |
0 2 4 6 8 10 12

The curves above showing the wvariation of
the Iowa temperature is from means of the
Weather Bureau figures for the mean annual
temperature of Iowa for the 33 years, 1892
to 1924, inclusive. The 33 years, 3 sun spot
cycles, were averaged on one cycle of 11 years.

as other varjations obscured the sun spot
cvcle effect, but over most of the west the
rivers average higher in wvears of sun spot
activity,

East of the Mississippi, good records for
the Tennessee River gave another indefinite
result, but the records for two New Eng-

The photograph above shows the spectacular appearance of a large sun spot

as actually seen through one of the largest astronomical telescopes. Sun

spots have a great deal to do, scientists now believe, with our weather, flow
of rivers, radio transmission and many other earthly conditions.

land rivers gave a perfectly definite result
directly opposite to that of the western rivers.
The accompanying plot of the average flow
of the Merrimac River throughout the sun
spot cycle of eleven years shows this. By
inverting the sun spot curve a good corre-
spondence with the flow of the river can be
obtamed.

This opposite behavior of rivers in differ-
ent parts of the country is something most
of us would not have guessed, and for a
complete explanation we must no doubt wait
for a careful study by experts in meteor-
ology. The following has been suggested
as a partial explanation:

In Towa, most of the precipitation is in
the spring and early summer. The weather
1s warm so the evaporation is relatively
high.  Further, Towa 1is largely an agri-
cultural state. The water drains from the
comparatively level fields of corn rather
slowly, giving considerable opportunity for
evaporation before it reaches the streams.
s was pointed out previously, evaporation
is probably the chief factor in producing the
sun spot cycle variation in the west.

In New England, much of the precipita-
tion is in the winter. With the cool weather
of that season, there is very little evapora-

(Continued on page 281)
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Curves above show run-off of Merrimac River
from measurements taken at Lawrence, Mass.,
over a period of 43 years, averaged on one

cycle of 11 years.
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New Televisor
of M. Valensi

The television apparatus used by Monsieur Valensi, chief engineer of French Post Office, is shown
above. The apparatus used is labelled as follows: A, receiving lamp; B. fluorescent screen;
C. coils of the magnetic field; D, reflection apparatus; E, explorer disks; F, synchronizing cir-
cuit; G, receiying circuit; H, collimator; I, synchronized motor; J, photo-electric cell; K, 8-

cycle alternator; L, B800-cycle alternator; M,

amplifier. Monsieur Valensi is much more

ambitious in his desires and achievements than most of his contemporaries, looking farther into
the future.

VALENXNSI, chief engineer of

the French Post Office, is one

of the first inventors who had

the i1dea of utilizing the cathodic
ray for television apparatus. His first
patents go back to December 29, 1922 for
reception, and January 3, 1923 for transmis-
sion; they have been completed since these
dates by numerous additions. We will only
allude to the principles of these experiments
carried out in 1923 and 1924, Since then he
has gone far beyond the early conception.
Iispecially does he suppress in his latter ex-
periments fluorescent light, whose luminous
intensity seems too fecble to him.

In the laboratory of the French Post Of-
fice, installed under his supervision, M. Val-
cnsi constructed and experimented with his
apparatus. A theorist and technician in the
science of electric communication, the in-
ventor constructed not only a receiving ap-
paratus and a transmitting apparatus, but a
complete transmission and a receiving office,
such as each correspondent should have at
his service. More than this, he looks for-
ward to the simultaneous utilization of ap-
paratus for television and telephoning, us-
ing both ether waves and the telephone cir-
cuit, so that one of the two subscribers talk-
ing can cause an object in motion or an ex-
planatory diagram to be seen by his corres-
pondent. Telephotography and telecinemato-
graphy will be @ fortiori solved, if the prob-
lem thus put has received a solution which
is practically satisfying.

Here again the two essential principles
are exploration and synchronism.

EXPLORATION OF THE IMAGE

The image to be transmitted may be a lan-
tern slide in a lantern, or an opaque subject,
drawing, postal card, watch, ete., placed
in an “opaque object” lantern. There is
nothing special about the projecting lantern.
It contains two arc lamps which can be made
as powerful as desired, casting the greater

part of their light on the object whose im-
age is to be transmitted, and this image
strongly illuminated is formed at an exact
place between two stroboscopic disks.

These disks are shown in Fig. 1-A. It will
be seen that one carries a wave line made up
of arcs of spirals of special form, while the
other carries one single line eccentric to the
disk. The two are connected by means of
gears which give to the first disk a rate of
rotation of 2,400 turns a minute, and to the
second a rate of 480 turns. As our diagram
shows the two disks are so placed with rela-
tion to cach other, that any point on one of
the disks is always opposite one point of the
second disc. A ray of light can then con-
stantly pass through a point of intersection
of the two curves.

Under these conditions the image is not
explored or traced over by a double sine
curve, but by a series of straight lines uni-
formly switching over it from left to right,
and from right to left;
not parallel but at an
extremely acute angle
with each other. The
following advantages are
mcident to this arrange-
ment. In the tracing by
double sine curve, the
ray of light reduces its
transverse velocity as it
approaches the extrem-
ities of the image it is tracing, so that these
parts are better lighted than is the central
part. To understand this phenomenon it is
enough to think of a pendulum in oscillation.
its speed is greater at the central part of
the oscillation than at the extremities. M.
Valensi on the contrary, gets a uniform
tracing or exploration of constant speed
represented in a diagram by the figure
shown, it being clearly understood, that
cach of the lincs which form it, is to con-
nect in some way with the preceding one.
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New Euyropean

By LUCIEN

The same result can be obtained by using
two identical disks with openings like the
teeth of a gear following the arcs of spirals,
but turning in opposite directions around
the same shaft and with velocities nearly
identical.

Before speaking of synchronism we will
go on with the description of the transmit-
ting system.

The image being placed between the two
disks these only permit one point of light to
pass at a time. This point is received in an
angular collimator which reflects it upon a
photo-electric  tube, where the phenomena
which we have described, and which it is
useless to repeat, are reproduced. In our
diagram it will be seen that the modulated
currents coming from the photo-electric
tubes are directed into a first amplifying
vacuum tube, which transmits them into a
second three electrode tube connected to
batteries and resistance coils, which finally
acts upon the radio transmitter; herc the
modulated currents are transmitted by radio.

EMISSION OF SYNCHRONIC CURRENTS

The shaft of the toothed disk turning
2,400 times per minute is the prolongation of
the shaft of the central motor and of an 800
cycle alternator. It will be seen that by re-
ducing gear, this shaft controls that of the
disk of 480 turns per minute, which is con-
nected also to an alternator of eight cycles.
The central motor is driven by a direct cur-
rent at 110 volts potential. It has two
Gramme armatures with two points of their
winding connected, producing a synchronic
current, which is carried to the receiving
station over the telephonic circuit, and which
is super-imposed on the talking current. By
simiply moving a switch, the two corres-
pondents can put their line “on vision,” after
they have finished their preliminary tele-
phoning.

The synchronic current or the position
current, as we may call it, is received by
the central motor of the recciving station,
which is of course an alternating current
motor with a monophase commutator. The
two elements thus put in electric connec-
tion turn at the same speed; if one of them
starts to turn faster, it draws upon the
other so as to re-establish synchronism. This
process, utilized by M. Poirson during the
war, for secret telephony, made it possible

This illustration shows the Cathode-Ray
Tube, fluorescent screen, and the four coils
which surround the extremity of the tube very
near to the fluorescent screen. This unit
comprises the apparatus used for projecting
the received signal. The currents coming
from the radio receiver, act upon the cathode
emission of the tube.

[N
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Television Scheme

FOURNIER

to obtain very cdose synchronism between
two shafts.

It now appears that each station, trans-
mitting or receiving, depends directly on an
alternating curreat motor, in central posi-
tion, which governs on one hand by means
of the stroboscopic disks the transmission
of photo-electric currents; and on the other
hand by means of alternators, one of 800
and one of eight cycles, the magnetic fields
of deviation of tie luminous point of vary-
ing brightness upon the receiving screen.

It is important to understand this feature.
Ttach station has the transmitting and the
receiving apparatus mechanically coupled on
a single shaft of the central motor; a single
synchronic current carried by the telephone
line completely synchronizes the two corres-
ponding television stations.

THE RECEIVING APPARATUS

Mr. Johannes of a Paris instrument firm
has coustructed for M. Valensi, a Braun
tube characterized by this feature; that with
a very feeble modulation energy factor, (a
few micro-amperes at about 12 volts), it
was possible to light and extinguish a bril-
liant luminous point on a fluorescent screen.
The concentration of the electrons is there
produced in a very simple way by means of
traces of a neutral gas acting by their pos-
itive ions. The electrons formed by the in-
candenscence of a filament (Wahnelt’s
cathode) are pat in motion by a perforated
plate anode facing the filament. Between
filament and enode is found a group of
small auxiliary electrodes acting as the grid
of a triode tuba.

It will be seen on the diagram that the
currents coming from the radio receiver act
upon the cathodic emission between grid and
filament; a grid battery keeps said grid al-
ways negative as referred to the filament.
These two elements can be very near to-
gether, without the hlament being in danger
of change br positive ioms precipitating
themselves upon it. The cathodic emission
is then greatly influenced by currents act-
ing upon the grid and coming from the
radio receiver, and which it will be remem-
bered are due to waves emitted by the pho-
to-electric current at the transmitting sta-
tion.

The perforated plate of the Braun tube,
the anode, is supplied by a continuous cur-
rent generator at 800 volts potential ; the
beam of electrons passes out through the
canal tube belonging to this plate and im-
pinges upon the fluorcscent screen. On the
other hand, the eight cycle and 800 cycle
currents generated by the two alternators
are passed through four coils, situated on a
core of square sections, which surround the
extremity of the Braun tube very near to
the fluorescent screen. The wave profiles of
these alternators is made up of isosceles
triangles; the intensity and phase of the
cight cycle and 800 cycle circuits can be
governed by rheostats and other appliances
acting on the fields of the alternators.

This illustration shows the two disks of the

stroboscope. One of them carries a wave line

of special form, while the other carries a
single line.
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French Engineer’s
Clever Device

FIG 2

—

G N

The diagram of the televisor is shown here.
follows:

he The various components of the circuit are as i
A, amplifying tube; B, circuit to the amplifying battery; C. circuit of the coils of

the magnetic reflecting fields; D, lines to the telephone circuit; E, 8-cycle alternator; F, 800-

cycle alternator; G, rings connecting to the two points of the motor field coil; H, 110-volt cir-

cuit; I, gearing; J, photo-electric tube; collimator; LLI, disks; N, lens; O, beam of parallel
light rays; P, arc light; Q, object to be transmitted.

The diagram of the receiving instrument
shows how the coils of the magnetic ficlds are
associated to give very regular fields of
force, which produce the same phenomenon

WIRES FROM RADIO RECEIVER

GRID
BATTERY H
15V

iply— B

FIL. BATTERY

RHEOSTAT
CANAL TUBE

PICTURE IMAGE
RECONSTRUCTED HERE

FIG. |

The cathode-ray tube apparatus is shown here.
A, cathodic point; B, deflecting magnetic
fields; C, path of the gas; D, cathodic emis-
sion; E, plate; F, grid; G, filament; J,
800-volt D.C. generator; K, motor.

which we have already explained; that is to
say a deviation or movement of a cathodic
ray in perfect synchronism with the photo-
electric emission currents, and having ex-
actly the same form as that of the explor-
er or image tracer, and operated at a uni-
form rate.

is of great practical value yet, tele-
vision is in that early and gquick-

! LTHOUGH not perfected so that it

“moving stage that the radio and telephone

were forty vears ago. It will take a few
vears to develop the television apparatus so
that it will be practical for every-day use,
but if the strides taken in the last few
years continue, we will soon have apparatus
for sight, attached to our radios and tele-
phones and so forth. The recent experi-
ments of the Bell Telephone Laboratories,
which were described in the June, 1927, is-
sue of this magazine, show the results ob-

tained with a slightly different method of
operation. Perfectly . synchronized motors
drive revolving disks, hoth at the transmit-
ter and receiver, at identical speeds. These
disks are rotated eighteen times per second,
or 1080 times per minute. They contain
fifty small perforations, through which a
beam of light can pass, as il passes the
lens of an arc light. As each hole comes
in place before the light, a pencil of light
leaps out on to the object to be transmitted.
At each revolution of the disk, fifty pencils
of light flash across the image, and as the
disk rotates eighteen times a second, each
target of light moves across the face eigh-
teen times a second also. As each light
beam coming from the disk impinges on the
object, there is a reflecting beam which falls
on one of three large photo-electric cells.

These photo-electric cells convert varia-
tions of light into very minute electric cur-
rents, which are used in transmitting. Photo-
electric cells have practically no inertia and
respond instantly to every variation in a
light beam thrown upon them. The holes
in the disk are so arranged that they sweep
across the object, completely covering its
surface at every revolution of the disk.
Sixty-cycle synchronous motors were found
to be slightly unstable in operation, and thus
unsuitable for television work, so the engi-
neers of the Bell Telephone Laboratories
devised a system of compensation by mount-
ing a 2000-cycle synchronous motor on the
samc shaft as the sixty-cycle motor.

This system was recently demonstrated
by means of radio transmission and recep-
tion over a distance of about thirty miles
between Whippany, N. I., and New York
City. Full details of the radio transmission
are given in an article, appearing in the
June issue of Radio News Magazine.

The experiments of Monsieur Valensi
bring to light again the cathode-ray tube.
Recent  experimenters  have somewhat
neglected this tube, and the developnients
of Monsieur Valensi seem to indicate that
in this tube probably lies the solution of the
television problem, with regard to a cheap,
compact and light-weight apparatus.

£



For cven a greater thrill, a catapult provided
with an inclined runway and made as here
illustrated is the suggestion of the author. It
will be observed that the diver is shot into the air
at a terrific speed. He is thus able to attain a greater
height than would be possible with a springboard and
coincidentally, can execute the jack-knife or other dives
with grace and slowness of movement. In either type
of catapult the carriage is returned to its startiny
place by a rope not shown in this illustration,

Science and invention for July, 1927

A CATAPULT

and other

Aquatic Amusement Devices

In the catapult for divers indicated
in the above illustration, there is a
small truck running on rails, the
platform. of which is made up of
rollers. As it proceeds down the
incline, gaining speed, the diver as-
sumes the position .she is to take
as she is hurled into the air. The
bumpers suddenly check the car-
riage, hurling the diver forward.
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Those having access to a shore where there is a stecp hill
will find a great deal of amusement in this improvised
chute. Several 2x6-in. beams are nailed to upright posts.
- At the bottom of the hill the track terminates just below
& —_— ; the surface of the water with a slight upward curve. De-
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Those possessing a row-
beat with an outboard
motor or a canoe simi-
larly equipped, can give their friends a
great deal of enjoyment with this
water carousel. The construction of it

is quite evident from this illustration, ! BAMBOG POLE
ordinary timbers being used for the "
tower and cross-beams. CLOTH SAIL

o e — ot
—

~ P e T A swimmer’s sail-boat is illus-

B g ‘—%!rl" ; trated at the left. This is made

¢ = ' 3 so as to be entirely collapsible.
STRAP - When taken apart, it can be

- './k IRON e placed on the running board of
e o : a car or can be stored in a
= - o 2 locker. The swimmers are

o >51\2*4, seated on two canvas strips, run-
6"',/ ning from beam to beam. The

canvas strips help to bind the
beams together when the vessel
is Aguratively rolled up. A
slight upward curve at the for-
ward end of the beam will
speed up the vessel and if the
s bathers do not object to being
> S immersed in the water further
than the illustration indicates, the length of the
vessel can be cut down.
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Aquatic Amusement
Devices ' ey

to send this heavy
craft through the water at a speed of
four miles per hour.

V 5 d —r Attaching paddle wheels to the rear axle
Ww . 1 of a Ford enables Mr. Arthur H. Smith,
. 3 5 £ of Winthrop, Mass..

4 \
CHAIN RUN .?H’EET
“THROUGH PIPE METAL .

The porpoise canoe

The effect as produced by a porpoise canoe is morg is opcrated by an

than exciting. The illustration above shows whal

S outboard motor. At

happens. i the forward end of

5y EEP the canoe there is a
x ?*t -

y shect of metal affixed
/i) immecdiately below the
v,) body on two pivots.
% 3 A chain running
through a pipe com-
municates with the
flat metal sheet
wh'ch, when lifted or
lowe-ed, causes the
vesse! to bounce
along.

METAL
PADDLES_ (

WOoOoD SRR ?
METAL CONES /i 7%

FASTENED
TO BOILER

RUDDER

These strange cratt in the form of fish and propclled by

pedalling are the latest novelty in boats on the lake at

Clapham Common, England. Illustration at the right
shows their construction.

SMALL
WATER
BOILER

The springboard

“d here shown derives

its power from a twisted rope.

A rubber mat under the swim-

mer's feet prevents slipping.

The higher the stop. the further
will it hurl the diver.
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Movie Shows Wonders of the Universe

e o g ]

|

i A glimpse of our universe as seen by the
f occupants of the space-flyer.

A view of the phamtastic ether-ship which
carried the “Earthl ngs”’ through boundless

space into the realm of the stars. The earth as seen from the planet “Jupi-

ter.”” Note the irregular surface on this
B planet.

mysteries and beauties of the star

covered sky pass before our ad-
miring eyes, is one of the latest pro-
ductions, called, “Our Heavenly
Bodlies,” which comes to us from Ger-
many. Theorztical speculations are
brought to li‘e, based on profound
studies and technical experiments.
Tle feeling o° highest dramatic sus-
pense and excitement occurs when we
cuter the  ether-ship, and then,
equipped with all the latest technical
efficiencies and  scientific  knowledge
of a highly ctltured age, sail out into
the realm of the stars. Solid bodies,
vet floating ir- space, they glide by in
alarming monotony. We halt at
“Jupiter,” at “Mars,” at one of the
innumerable small stars, seeking the
fabulous gianés and dw ris so often
heard of. Woen we reach the fixed
stars and when the power of gravi-
tation and a-traction ccases, we sce

strange  phenomena. The model
trick-scenes are superb from a filmic
point of view. They made it possible
to show each planet and cach planct-
moon i1 its rotation around its axis a3
well as in its rotation around the sun
as a center. The total number of star
and planet rotations represented in
this one trick-scene amount to nearly
40,000. The climax is attained in the
seventh reel. In gripping mass-scenes
we witness the death of the earth,
first through a period of ice, and then
through fire. Fire actually falls from
the sky, smashing the panic-stricken
crowds of human beings and dis-
solving the entire earth into a mass
of smoke and flame.

On this page are illustrated some of
the most spectacular outstanding and
novel scenes which appear in this re-
markable picture.

SEVEN lonz reels, in which the

arid surface of ‘“Mars” may be scen with its pencil-like, sharply pointed face of “Venus” is more regular than that of the other planets and the visis
rocks. The shadows cast on the planet “Mars’™™ are very sharp and well cors from the earth traversed it with ease. Again other planets and varioud

“Saturn” with his concentric rings as seen from the planet “Mars.” The; £An0(her view of the earth from its neighboring planet ‘“Venus.” The sur:
defined. Other bodies of our universe may be seen in the background. stars may be seen.
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At the left we have a
view of the set used
to aroduce the strange
effects which were
seenr in the picture
“Wolf’s Clothing.”
No-e the relative size
of the actors.

—

In the photo-
graph to the
left and below
we see Monte
Blue helping
Patsy Ruth
Miller to climb
the huge chair.
Note the size
of the actors
as compared
with the ar-
ticles used in
this mammoth

Here the actors are campletely lost in the gigantic bed, which was used in.&he picture.. The bed

was more than 30 feet long and 20 feet wide. The window and other articles of furniture were

built in proportion. Thus the startling effect of the “dwarfed” actors was p_roduced. .These

werg only some of the many “props” required far the filming of this startling picturs, which de.
picts a fantastic series of adventures.
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Huge Movie Furniture
Makes Pygmies of Actors

By EDWIN SCHALLERT

BED more than 30 feet long and 20 feet

wide; a door merely 30 feet high, a

telephone 4 feet tall and a telephone
stand in proportion were among the “‘props”
required for the filming of “Wolf's Clothing,”
a Warner Brothers picture, starring Monte
Blue and Patsy Ruth Miller. The production
is what may be called glorified ccmedy. The
picture portrays an exciting series of adven-
tures, involving a wild New Year’s party, and
ending with a kidnaping. It is during this
kidnaping episode that the huge set shown in
the photographs was used. When the hero
wakes up in a daze everything appears to him
to be distorted. This effect was obtained by
a refraction through a detachable camera lens
which was tilted in order to obtain the required
distortion. TFurther peculiar effects were ob-
tained by the use of a “slow motion” camera.
In the final subway sequence the train appears
to be running away while the hero climbs along
the top. To give the impression of the great
speed at which the train is supposed to be
traveling, some pictures were taken on the
front platform of a real subway train in New
York, the camera being ground slowly in
order fo increase the apparent motion.

The size of the “props” used in this film can
easily be seen in the accompanying photographs.
Imagine trying to use a telephone as tall as
ones-self or climbing on to a chair 8 or 9 feet
tall. The effect certainly would be astonishing.

Here we have a picture of Monte Blue climbing up
the telephone receiver cord. When somebody hands
you a strong line of conversation, think of the predica-
ment of this actor who dreamed that he had to climb
A i 15 feet to use the phone.

Above we see the hero trying to extract the key

from a huge door. Slowly and laboriously he draws
up the massive chair, climbs into position and tries
to turn the key. His weird movements were inten-
sified by the use of a *slow motion” camera effect.
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R.ejuvenation
by
Concentrated
Sleep

N eminent American engineer has re-

cently praposed a method which per-

mits the concentration of eight hours
sleep into one hour of perfect relaxation.
The apparatus utilized has been used for
years in similar processes, but this is the
first time to our knowledge that as satisfac-
tory and ingenicus appliance has been formu-
lated. The illustration at the right shows
the complete assembly. The gaze ball, sus-
tained at the cye level just in front of the
patient, induces sleep through self-hypnosis.
A modificd afarm clock is provided to
awaken the slecper at the termination of
any desired period. A low voltage high
frequency  geuerator is  provided which
passes current to clectrodes placed in various
positions, In the drawing, electrodes are
provided for the patient’s hands, a cap
clectrode for the head, and the metal plate
itself is also connected to the circuit. The
passage of the high frequency current
through the body causes a rejuvenation of
the tissues, which is greatly accelerated over
that produced by normal slecp. An ultra-
violet ray generator supplements the d'Ar-
sonval currents produced by the generators.
Proper regulation of the electrical currents
is important, and care must be taken to
insure that the voltage does not reach a
dangerous level. There can be no possible
ill effects resulting from the careful use of
this device, and we have every reason to
believe that the idea presents a subject well
suited to experimentation and that its prac-
tical development is imminent,
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A drawing of the rejuvenation apparatus as recently proposed.

World’s Distribution of Telephones

TELEPHONES PER 100 POPULATION

January 1, 1925
2 4 3]

UNITED STATES
CANADA
DENMARK
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SWITZERLAND
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Telephones per 100 Populatior,

The above rhart shows that the telephone development of for-
eign countries is very much less than that in the United States.
The United States is still far ahead of all other countries both
in the absalute number of telephones and in the number of
telephones in proportion to the population. On January 1,

1925, there were in this country 14.2 telephones for

inhabitants. In Europe as a whole, with 1.4 telephones per
100 population, there was only one-tenth of the telephone
density of the United States. Canada ranks second to the

United States.

8 10 12 14 2 graphic representa-

At the right we have

tion of the telephone i  UNITED STATES
i density in the various f: 62%
countries. In the Ur —
| ed States, 62% of the
world’s telephones are
| located, in Europe,
26% and 12% in all
‘ other countries. On

| January 1, 1925, the

| e e wori
T

| was 26,038,508, S lE

PRIVATE
: T

Of all the telephones in the world, the vari-
GOVERNMENT ous governments own only 29%, the remain-

29% ing 71% being owned and operated by pri-
vate companies. In Spain, where the gov-
ernment telephone service was transferred to
a private company a few years ago, the gain
in telephones was comparatively large. In
both Canada and Denmark, which are next
in rank to the United States in the extent of
telephone facilities in proportion to popula-
tion. the great majority of the service is op-
erated by private enterprise. The figures
given here are taken from the annual tele-
phone and telegraph statistics of the world,
prepared by the Chief Statistician’s Division
of the American Telephone and Telegraph Co.

L]

each 100
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The Evolution of Speed

The rate of land travel is fast approaching the speed records made in the
air, The drawing below compares the various land speeds.

DISTANCES TRAVELED Ll f . . g
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1172 .59 HOURS TO REACH THE
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Man, whose natural talents place him far above the slow-going animals, Major Segrave's ‘‘Mystery S has set the record for land speed, having
has again demonstrated his ability to outspeed anything that moves on the covered one mile at the rate of 203.79 miles per hour. Above, the various
carth. With the aid of an automobile he has reached and passed the 200- speeds are compared showing the distance traveled in one minute, in each
mile-an-hour mark, relegating to the background the horsc, whippet, ostrich, case. It would take the ‘“Mystery S 1,172.59 hours to reach the moon.
and all other swiftly moving animals. Who will be the next record breaker?

New Floating Break-Water
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The floating break-water illustrated above has been invented by Mr. G. W, tached to concrete blocks on the bottom. _The whole structure 1s anchored
Chance and possesses special advantages when time and cost are vital between suitable moorings. The upper grillage perforates the rising waves
elements. It can be of service especially in new harbors where it may be and the lower one retards the mounting action ‘of the upper. holding it
installed in a small fraction of the time required to build a stone break-water. back and crushing the wave structure. This device should he of great in-

A crib-work floating on, or a little above the surface of the water, is at- terest to all those having such problems in hand.
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Infra-Red “Eye” Sees at Night

How J. L. Baird, Television Investigator, Utilizes Infra-Red Beam and Photo-Electric Cell to See Throuzh

INFRA- RED RAYS
DARKWESS

PENETRATE
AND FOG.

[11781413]
BEAM

‘The apparatus used to reccive the view illuminated by the invisible beam of

the infra-red searchlight and render it visible to the eye of the operator. is

The infra-red rays have the property of

penetrating darxness and fog and thus lend themselves to use during war
time and also in locating ships lost at sca during a storm.

shown in the above illustration.

ISTON in total darkness and fog is
now made possible through the recent
invention of J. L. Baird, of London,
England, who has completed the
“Noctovisor,” which is the name given to
his new device. The apparatus makes use of
infra-red rays, those invisible heat rays
which are faund beyond the red end of the
spectrum.  Fecently heat rays have been
measured which have a wavelength of .0107
centimeters, or 160 times as long as the
wavelength of the red

Darkness or Fog

HARD RUBBER FRONT, PASSES‘

INFRA- RED, RAYS BUT CUXS
OFF  VISIBLE RAYS.

AIR COOLED B8Y AR
CIRCULATION, WATER

CELL, ETC.

SLOW. SPEED
bIsC —

BANK OF
SMALL TUBES

-A-

PHOTO /
ELECT. CELL

ceiving apparatus.

picture into minute areas and transmits it
to the light sensitive cell. Directly in hack
of this analyzer is a rotating disk, which
is slotted and at regular intervals varies
the amount of the ray which is received
by the photo-electric cell. The photo-
electric cell itself is placed behind a
disk revolving at a relatively low speed,
whicli is spirally slotted, thus the cell re-
ceives different portions of the reflected

beam at a set time. The photo-clectric cell

TYPE

STANDARD ARC

SEARCHLIGHT

T0 CURRENT
e

AMPLIFIER

/ALL DISCS ROTATE IN

SYNCHRONISM WITH
EACH OTHER

6%6" GROUND
GLASS SCKEIN)

The infra-red rays, striking the invisible object are reflected back to the re-

As the angle of incidence equals the angle of reflection, it

is possible to determine beforchand the exact position which the receiver must

occupy. The details of the invisible ray projector and the receiving mechan-
ism are further described in the accompanying text.

converts the energy received into an clectric
current which is amplified by means of a
bank of vacuum tubes. A neon lamp is con-
nected to the output of the amplifying unit
and two other disks, as previously described,
are placed in front of the lamp. In front of
the last disk another analyzer is arranged
with a ground glass screen, upon which the
image appears. The rapid movement of the
spot of light builds up and makes visible to
the naked eve the scene revealed by the in-
fra-red searchlight.

end of the spectrum,
and from this limit
there is an unbroken
serics all tlie way to
the end of the visible

spectrum. .
What wmight be
termed the transmit-

ting portion of this
device consists of an
inira-red ray projec-
tor. A standard arc
type search light is
used with a hard rub-
ber front which cuts
off the visille rays but
allows the invisible
ones to pass. A special
type of filter glass,
which serves the same
purpose as the hard
rubber, may also bhe
used. The ravs cma-
nating from the pro-
jector strike upon
some invisible object
and are reflected back
to the recciving ap-
paratus. The receiv-
ing portion of the
“IZye” consists of frst
an analyzer,-a bank of

s

All the disks are ro-
tated in synchronism
with each other, the
two sets being joined
by a chain or gear
drive.

The “invisible search
light” has 200 to 300
times the penetrating

power of ordinary
light through dark-
ness, fog or smoke

and consequently will
find many uses in our
present day existence.
Two-thirds of the en-
ergy in the search-
light beam resides in
the infra-red com-
ponent.

The applications of
this invisible search-
light will readily be
seen both for use n
war and peace times.
Because of its pene-
trating features and
invisibility it is espec-
ially useful as a war
implement,  Another
important use is as a

small tubes which sub-
divides the scene or

The photograph above shows Mr. J. L. Baird,

makes sight in total darkness or fog possible.

the inventor of the '‘Noctovisor,” the instrument which

safety device for ships
at sea.
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Can | Study Engineering at Home?

N a radio talk

By H. WINFIELD SECOR
Part Il

what constitutes the

which the writer |

gave some time |}

ago at WRNY
under the above title,
and which was pub-
lished in the May
issue of this journal,
the pros and cons of
studying  engineering
at home were dis-
cussed at length. As
pointed out in the
previous article one of
the funddmental fac-
tors in the success at-
tained by any engi-
neering student lics in
his application of
theory to practice.
The college trained

training of a Radio
Engineer. There are
two general lines of
study and field work
which lead up to the
title of radio engincer,
whether this is con-
ferred in the form of
a degree, or whether
it is assumed by the
individual as a work-
ing business title by
virtue of his experi-
ence and attainments
in the field of radio
engineering.

The first channel of
study and work lead-
ing to the title, either
conferred or assumed

engineer invariably
has enjoyed the facili-
ties of a very good

laboratory, and also
the benefit of visits
to mnearby power plants and industrial
plants, where he gets a first hand ac-

quaintance with various forms of electrical
and mechanical machines. Some correspond-
ence courses in engincering are supposed to
be studied in connection with plenty of prac-
tical work, and several of the schools giving
correspondence instruction in engineering
either supply with the course, or at a slight
extra cost, an experimental chemistry outfit
as well as an electrical testing set, such as
those illustrated herewith.

The student, or prospective student, of en-
gineering who for various reasons cannot

In the above photo will be seen several young women working at drafting boards in the course of

studying the methods used in engineering practice.

tends to follow his chosen branch of engi-
neering as a life work.

The writer would very strongly recom-
mend that every engineering student taking
a correspondence course obtain one of the
chemical outfits sold by some schools, or
else its equivalent; also the home electrical
lahoratory outfit, including the \Wheatstone
bridge and galvanometer, as shown in one
of the pictures herewith. The student will
do well to purchase a good quality voltmeter
and ammeter, and for the mechanical tests
encountered in the study of physics and ma-
chine design, you will be surprised how much

by a radio engineer, is
that where the indi-
vidual has completed
a course in clectrical
engineering, and then
takes some post graduate work, after
which some colleges confer the additional
degree of R. E. (radio engineer) upon
completion of the one year post graduate
work. On the other hand, it is possible
to follow the studies qualifying one for
a position in the radio engineering field in a
specialized shorter course, wherein the stud-
ies are arranged so as to concentrate the
student’s activities on radio subjects, together
with the necessary mathematics, mechanical
drawing, etc.

In other words, as vou will doubtless be-
gin to perceive, it is a very good idea to first

The outfit used by the students of one of our large correspondence schools
in quantitative chemical .analysis is shown above.

enjoy the advantages of a regular collegiate
course at a resident institution, will find that
he can derive very worthwhile results from
an engineering course as given by some of
our leading correspondence schools, as well
as the extension departments of several of
our universities.

As the writer has stressed particularly in
the previous article, the person taking up a
correspondence engineering course should
endeavor to obtain a position with some
company engaged in this sort of work; so
that he can learn as much of the practical
work as possible. If this practical first hand
experience with electrical and mechanical
machinery is not obtained at the same time
that the theory is being studied, it is quite
likely to leave the student very one-sided,
and many times he is liable to be not abso-
lutely sure of himself. Especially is it im-
portant that the student obtain plenty of
practical experience along with his home
study of theory and other lessons, if he in-

you can learn by experimenting with a few
pulleys, cords and spring scales. You can
obtain fairly accurate scales, pulleys, springs,
et cetera, from one of a number of compan-
ies supplying college laboratory apparatus.

WHO IS A RADIO ENGINEER?
The question is frequently asked as to

The electrical apparatus supplied by one of the
correspondence schools is shown above.
Courtesy Technical Supply Co.

A graduate of a well-known radio school is shown above working in the
laboratories of a large radio manufacturer.
Photo courtesy National Radio [ustitute.

take an electrical engincering course, and
then follow this with some specialized course
of study in radio engineering. A practical
radio engineer, as a matter of fact, may be
an electrical engineering course graduate
who has taken a liking to radio and done
sufficient experimenting and reading up on
the matter to fit him for radio engineering
work. It is interesting to note that many
different classifications of electrical
neering branch out from the basic “E.E.”
course of study given in many colleges, such
as telephone engineering, et cetera.

At this juncture it will doubtless be very
interesting to look over the course of study
in a typical electrical engineering course, as
given by one of our leading correspondence
schools.

SUBJECTS TAUGHT

Mathematics
The Slide Radio (Optional)
Mechanics and Machine Elements

(Continued on page 276)

engi-

S
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Super Sound Waves

Some Experiments With Inaudible Oscillations

By RAYMOND B. WAILES

Below is a hook-up of the apparatus used as
the wave producer. The quartz plate vibrates
with the same frequency as the current sup-
plied. Three hundred thousand vibrations per
second were obtained.

b v

The quartz crystal, covered with a \5 &‘
layer of oil, vibrates and causes the _l\|~—’]
oil to “mound up” in the center. A |
beaker containing a fish is held |

A block of ice. is placed in a beaker
and kept cold by placing cracked ice
around it. The high frequency sound
waves, produced by the quartz crystal,
are transmitted through the mound of
oil to the ice and cause the ice to vi-
brate so rapidly that it is torn to
pieces and may be crushed in the
hand like snow.

YARIABLE

CONDENSER

/10 TURN
PRIMARY IVPUT,

300,000 CYCLES

against the peak of this mound and M”’“

the fish is killed after some minutes. I\t‘/

The mound of pil reached a height

of four inches when measured from &

the peak to the surface of the sur-
rounding liquid.

At the left, in Fig. 4, is shown how the

----- quartz crystal is used.

The dissolved air in water is displaced as

shown from the solution but does not escape
in Fig. 5.

LTRA-SHORT waves, those

high frequency vibrations
which are inaudible to the human
ear, offer some means for inter-
esting  experimentation, which
may be carried out at a nominal
cast. On this page are illustrated
same of the experiments which
proved successful and therc is no
reason why anyone cannot dupli-
cate them with the same results.
In a new field such as this, there
are cndless experiments which
may be performed, some of them
will probably lead to practical ap-
plications. The experiments
and thdir applications have been
demonstrated before the National
Academy of Sciences by Prof.
R. W. Wood of Johns Hopkins
University.

GLASS

MESJ‘EL

A  thermometer, or
glass rod, held above
the oscillating crystal
vibrates so rapidly
that the fingers are
burned; because at
this point it is held
rigidly and resists the
energy of the vibra-
tions, The thermom-
eter does not get hot
as evidenced by its
reading.

The oil which rises
up will support a
mass of 150 grams or
5 ounces. The weights
are placed upon a
pan which rests upon
the mound of oil. The
whole arrangement is
held in position by
means of a single
guide-bearing as
shown in Fig. 7.

A champagne glass
held upon the mound,
is lightly covered
with cork dust and
soon becomes striat-
ated with concentric
cork-dust rings. The
vibrations are trans-
mitted from the
mound of oil through
the stcm to the top

A glass of dirty water
held on the oil mound
is caused to vibrate.
The particles of dirt
are shaken into rhyth-
mic bands which are
evenly placed about
the vessel. The beak-
er containing the dirty
water is held upon
the peak of the oil

MOUNDS UP SUP-
PORTS A MASJ,
\\OF 50Z_/

mound. ™ BUNSEN 300, 000 of the glass.
N\ BURNER VIBRATIONS
S PER SECOND

UPPER
AUDIBLE
LIMIT
CANDLE 30,000
BECOMES VIBRATIONS
POWDER:= PER SECOND

@\ waiTe FLuw

If a glass rod is held “Eskimo milk” can be The quartz plate vibrates
over the oil and then made as shown in Fig. 10, with a frequency of 300,-
heated with a Bunsen The candle is torn into 000 per second. The hu«
burner, it will soon be- powder which becomes man ear can hear up to
come covered with per- suspended in the water. A 30,000, The quartz plate
manent wave-lines which drop of mercury added to oscillates ten times faster
are visible to the naked it forms a black colloidal than the highest pitched
eve. solution. audible sounds.




216

Aerial Fire-Fighting
Methods

'MELICC3™ET FIRE FIGHTER ON WAY TO FIRE R

(CAN JISE VERTICALLY AND HOVER)

HELBCOPTZR
HOVERIRG

L'QUID STREAM
TIRAING TO GAS

(CARBON

“ETRACHLORIDE

ETC.)

FIRE HEADQUARTERS
LANDING FIELD

It is suggested that fires can be extinguished from the air by means of airplanes and helicopters, The
airplanes would carry gas bombs or bags which burst from the heat of the flames. The helicopters could
project a stream of fire extinguishing liquid upon the burning structure.

ITH the growth of our mod-
ern buildings, daily reaching
higher and higher into the air the
present day fire apparatus is rapidly
becoming amiguated, and we have to
cast about for some means of success-

fully coping with conflagrations in these huge
structures. On this page arc illustrated some of
the methods which have been advanced. Cne of
the most cfficient ideas is pictured at the top of
the page. In this case the fires are fought en-
tirely from the air, by dropping bombs of fire-
quenching materials upon the fire or by project-
ing upon it a stream of liquid which will tura to a
gas upon hitting the flames. Carbon tetrachloride
and liquids of similar nature are suggested. The
fire alarin is received by a radio station located at
the fire headquarters flying field, and at a moment’s
notice the fire-fighting planes are on their way.
Storage tanks containing the fire-fighting gas or
liquid are located on the field so that the supply
may be replenished quickly.

At the left we have -
another fire-fighting
device. The small
V-shaped cars are held
aloft by water motors
driving propellers.

One of the worst con-
flagrations of the sea-
son was the fire which
broke out in the new
Sherry-Netherland Ho-
tel in N. Y. City. The
blazing beacon may be
seen at the right.

R
: }"l!
il

=
i 1
BRI
k]

GAS BONBS OR BAGS }
BURST N& BY HEAT "1
N 13
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A high pressure test was carried out on the
Custom House tower in Boston by the fire
department. The hose projacted a stream
of water 500 feet above the street level
under a pressure of 280 pounds,

An extremely ingenious device for
fire-fighting has been invented by Ed-
ward P. Conlin of Girard, Ohio. The °
pressure of the water is caused to
operate two lifting propellers, the
purpose of which is to carry the hose
to great heights so that the watgr may
be projected into the burning build-
ing with a much greater degree of ac-
curacy than heretofore possible with ~
the present day hose-towers. The
fire-fighting structures are permitted
to rise by their own power to a
height greater than the floor level
which the water is to weach. The
stream of water or chemcal can be
further directed by the aid of a grip
at the base. Even though the water may
not pour out of the nozzle at a high
pressure, it is evident that the floor
space could be completely drenched.
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The Month’s Scientific News lillustrated

By GEORGE WALL

Elsie Keller, expert typist, of New York
City, recently started on an experiment
conducted by the Colgate University Psy-
% chological Laboratory, in order to
determine what an effect office
noises have on typists’ outputs.
The tests were made under the di-
rection of Professor Donald C.
Laird. Miss Keller first used a
noiseless ‘ypewriter for two hours
in a sound-proof room. Then the
“noise machine,”” which is an in- 1

vention of Dr. Laird's, was put in ]
full blast. Gongs were rung, auto- ’ ; il
mobile sirens shrieked, whistles
were blown and a radio set added
to the general bedlam.ppp—>r

T aLARm
clock

Little hope is entertained for Mrs. N. A. George of
Portland, New York; a short time ago both eyes were
blinded by a tolley flash. She was sewing at a window
when a car passed; a brilliant flash’ from the overhead
trolley was reflected from the shining needle and she
found herself sightless. Physicians succeeded in restor-
ing sight to one eye, but they fear that she will lose
the use of the other. The flash from the trolley striking
upon the needlz evidently was reflected as a concentrated
beam of light which struck the optic nerves and pro-
duced blindness.

Mathew W. Stirling, assistant curator of the National Institute, has returned from an

expedition into the remote jungles of Dutch New Guinea, where no white man has ever

trod before. The expedition brought back 7,000 specimens of wearing apparel. tools, and

weapons of not only the Papuan natives, but also of five tribes of Negroid pigmies who

& were found living on a plateau of the Nassau Mountains. They also took 25.000 feet of

‘," motion picture films of native life and 50 phonograph records of a half dozen dialects,

I ¢ including those of the pigmies. The pigmy men averaged about 4 feet in height, the
{

" women were slightly smaller and the children dwindled down in proportion.

Seaplanes are the latest luxury which will be
placed at the disposal of passengers of ships
on pleasure cruises, thus enabling tourists to
enjoy the beauties of scenery within flying

One of the most cunningly created, yet wicked

radius of the various ports of call, without the weapons, which has ever been wrung from The long hours
disadvantages of bothersome customs officials criminals is the ke.y-hole fume-gun. The gas- of posing by
and slow land transportation. The North Ger- fume gun can be inserted into a key-hole and models will soon

be eliminated. The

its vapor-containing ball made to burst at a
certain time, thus overcoming the inmates of
the room without causing their death. This
and other devices were shown at a hearing to
a group of Baumes Crime Commissioners.

man Lioyd has arranged to carry a 25-pas-

senger plane aboard the “Lutzow,” scheduled

for Mediterranean and Oriental cruises. It is

also contemplated using the plane to transport

passengers to port while the ship is still from
10¢ to 200 miles at sea.

possibility of
sculpturing  with-
out the usual
hours of posing is
seen through this

"" A recent invention.

= The most elaborate plan for ship- The invention of two Chicagoans, consisting of

ping whiskey from a government a stereoscopic motion picture camera. now makes

warehouse was interrupted recently sculpturing a pleasure, at least as far as the

= by a raid. The warehouse was sur- model is concerned. After five years of hard

-~ AO‘ELEA OVER rounded while the whiskey thieves work C. L. Parish and William Englemann
- S b h leted i

= ROGES OF HOUSES were at work. They had a pump ave completed a camera which revolves about

; !

near the barrels, forcing the whis- the subject’s head, and in 30 seconds takes 450
key through a hose. which led out pictures. This gives a picture from every angle
FILLING L of a fourth story window, over the desir'ed. These [{ictures are projected in the
BARRELS p . (BB roofs of ten houses, to a vacant studio, thus enabling the sculptors to complete
i house situated about a block away. their task, without forcing the subject to endure
The government agents said that the long hours of posing which were previously
the total barreled stock was valued necessary. The moving picture camera is fas-
at $1,200,000 and that it could have tened to a circular strip of metal which is turned
been pumped out of the warehouse at high speed by a geared arrangement driven
in less than a week. Within the by an eclectric motor, thus making it possible
warehouse 35,000 cases and 500 for a great number of pictures to be taken in
barrels of old whiskey were stored. a few moments’ time. The stereoscopic camera
Py will do away with long posing.
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Effects of X-Ray on Fruit Flies

By DR. JAMES W. MAVOR,

Dept. of Biology, Union College, Schenectady, N. Y.

The method of exposing the flies to the X-rays is shown above.

T is with a sense of fear and dread that
we think of X-rays when applied to
living things. Well shouid we. If there
is any radiation to which we can apply

the term death ray, it is certainly this mys-
terious invisible and death-dealing form of
light. For X-rays are, as most of us know,
very short cther waves. So short and of
such high frequency are these ether waves
that they are able to penetrate not only
within the atom but even to its inner clec-
trons. It is this quality of penetration which
makes thiem so mysterious and it is undoubt-
edly this same quality which makes them so
deadly.

X-rays, let me tell you, are no things for
the careless to play with. Lead and yet
more lead, is the motto of those who stay in
the business, for lead and other heavy sub-
stances, i1 proportion to their density. pro-
vide protection against them by absorbing
the radiation. OQOur bodies are composed of
relatively light materials, so that
X-rays easily penetrate our tissues
and, when of sufficiently short
wavelength, “hard” as the roentgen-
ologist says, go into the deeper and

FIG.l.
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-
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more vital organs. However, “soft” X-rays.
that is those of longer wavelength, cause
serious burns, and through the mysterious
power of X-ray ulcers to bud off malignant
cells, cause death.

It has been the province of science to turn
to good uses the forces of Nature. So it has
been with X-rays. In the skillful hands of
those who have devoted themsclves to the
careful study and application of these rays
m medicine, wonderful results have been and
are being obtained in the cure of malignant
discases. In any application of scientific
progress, there is always a theoretical and a
practical side. The best results can be ex-
pected from the use of X-rays in medicine
only when their cifect on living cells is accu-
rately and thoroughly known. This is the rea-
sonn for experimenting on the lower animals.

One is inclined to think that a small ani-
mal, like a fruit fly, would be extremely
sensitive to X-rays; indeed one might think

£ S
- -
-
-
-

-6

T is the target, C small glass cup, P paper cup and G a glass plate.

that the smaller the animal. the more sensi-
tive it would be. As a matter of fact prac-
tically the reverse is the case, if one con-
siders only adult animals. “Adult animals,”
because it has been found that. of all the
organs and cells in the hody, the reproductive
cells are the most sensitive to X-rays, and
that embryos or extremely young animals
are much more sensitive than adults. For
example, in the fruit fly the eggs, before
they are hatched, are about one hunderd
times as sensitive to X-rays as adult fruit
flies.  To kill the adults with X-rays re-
quires a dose about one hundred times as
large as that required to kill the embryo in
the egg and manyv times the dose which

would lead to death in a human being.
Probably the most interesting thing about
the cffects of X-rays on fruit flies is what
is actually done to the cells. To explain this,
it is necessary to go into certain details con-
cerning the biology of the fly and the struc-
ture of its cells. As everybody

knows, all animals, even tiny flies,
are made up of cells; millions of
cells in a fly., Now these cells

(Continued on page 279)
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The male and female fruit flies are

shown in Fig. 2. A is the female 3.

and B is the male fly.—By per-
mission of Henry Holt and Co.

The reproductive organs of the female fruit fly may be seen in Fig.
O are the ovaries with the eggs and U the uterus where the
eggs are fertilized.—By permission of Marine Biological Laboratory.

In the above figure the cells of the
temale fruit fly have been stained
in order to show the chromosomes
clearly. The eggs of the fruit fly
are much more sensitive to X-rays

than are the adult flies.
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Home Magic Tricks For You

By SAM BROWN

HAND AS
SEEN BY
PERFORMER

Balancing - a pack
of cards on the
knuckles is easy
if performed as
shown above. The
unseen cacd sup-
ports the deck.

Can you drop a flat,
untapered cork from a
heighth of four inches
so that it will stand in
an upright position?
Most people try to
drop the cork
very lightly on
end but this
method only
causes it to
bounce and fall
over. By drop-
ping the cork
hori zontal -
ly — presto — it
rebounds to the
position desired.

The next time a
friend asks you for a
match, offer it to him
as shown above and
ask him to pull it
away from the box.
He will be rather sur-
prised to find that it
lights quite easily and
leaves your fingers
unharmed.

Place your hand under a
deck of cards as shown
in the sketch. Can you
somersault the deck in
air, catching it by the opposite
end as if it had been delicately
lifted from the table?

HAND
.19
SNAPPED’

— 7
r__'\“/_‘ [">k AS
1 |
g < v CARD 1S
DRAWER | @ 3 RELEASED
! =
. OF | VN
NO. 2 - , < N
Eyp—p—) -
PUSHED [ =~
© INTO | ) =
i @ H A clever effect! The perform- - «
COVER ! ! er takes several penny match- I use Steamboat
| ! boxes and with great ‘“skill” — cards — watch them
OF ~.l i succeeds in balancing them on / sail. And the per-
NO. 1 t end. And it's so simple! The il former tosses the cards
e o P drawer of thc lowermost 0 out to the audience—
r _] matchbox is pushed down thirty, _forty, fifty feet.
I @ i about one-half inch, this being To sail a .Car.d you
1 : concealed by the hand. Each n_xust take it in the
_ i succeeding matchbox-drawer is | / right hand as shown at
I \J 1 pushed down into the cover of B. Now swing the arm
4 ] the box below it. The whole o:twlzrd, o:vend thh1 the
N mass is released by resting the shoulder, an release
\ ﬁ\‘) right hand on the top box @ the card V{lth a slight
) ) while the left hand pushes up backward jerk of the
the bottom drawer and then hand when the arm is
K4 —crash! a fully outstretched. The
1/2, OU I card should leave the
- hand in a horizontal
: 4 . position.
)
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New Devices of the Month

LIQUID BOTTLE COOLER CANNED MILK CONTAINER ~ TURF EDGER

The container - —
shown here ac-
commodates a
can of either
condensed  or
evaporated
milk. The con-
tainer is made
of metal and is
nickel or silver
plated. A large
base is pro-
vided so that
it cannot be
easily tipped
over. The
cover can be
tightly screwed
in place thus
preventing
dust from en-
tering.

S

An article of this nature should prove to
be a boon to any housewife. Two holes can
be punched in the can the can inserted in
the container, the lid screwed on tightly
-and the milk ready to serve within a few
moments time.
An article
of this nature
presents an
attractive ap-
pcarance at
the table, and
can be easily
clecaned. If
convenient the
can and con-
tainer can be

Above we have a view of the bottle servitor
or liquid bottle cooler. The cabinet remains
entirely closed on the top except for a small
opening on either side. The bottles are in-

serted in the opening at the right and are I)IHCC(I m th.e :
ejected from the opening at the left. ice-box until G This simple invention consists of a pair of
thcy are to be . shears mounted on a long handle and operated
used again. A view of the handy container by means of two levers at the top. The clip-
This container Showing the cover in place. In per is indispensable for trimming the lawn
this position the can has been bordering sidewalks, bushes, and the like. It

keeps the milk . . .
fr Cpc R @ inserted and the container is converts a back-breaking and tedious task
WARM BOTTLE GOLS MERE i d now ready for use. A large into a pleasant job.
each rLavor v its own  irt and  dust gnger grip is provided to faciliate
CHANNEC and ready for matters in pouring. The spout

use at a mo- is attached to the outer rim of PENCIL SHARPENER
ment’s notice. the cover. T

CANDY FLOSS MACHINE

This handy device enables any one to make
excellent candy at a small cost. A metal
grid heated from the 110-volt line is spun at
a high speed by a motor concealed in the

i

R base.. The sugar, flavoring and coloring mat- i

e ter is added at the opening in the top, melted The new pencil sharpener illustrated above
by the metal grid, forced between the aper- should make many friends. It is an ideal
tures in the grid and emerges in the form pocket pencil sharpener, with a very sharp-
of a fluffy and tasty candy. The candy is edged blade, making the breaking of the
caught in a sanitary bowl which surrounds pencil point impossible. It also has a file
the spinner head.—National Candy Machine attached whereby a flat edge can be given

Co to the point.—A. W. Herbert.

Above is a sectional view of the bottle cooler.
Each flavor has its own channel which will
accommodate a number of bottles at a time.
The ice is placed in the center of the cabinet.
The ice chamber itself is insulated with cork.
At the back of the cabinet is a space which
provides for the storage of additional bottles.
—Liquid Carbonic Co.

Above is a
photo of the
- spinner head

“ showing the
i various  parts
poRCELAIN lused in its

HOUSING | consty ac tion.
Note the rel-
atively few

GRINDING ATTACHMENT

MELTED SUGAR
SPUN HERE  —

This small attachment can be used with any

g N “BRUSHES

small motor and has a chuck which will ac- & | e

commodate wood or metal drills. It also has 1o voLTE— |

a mounting for any circular grind stone or A ; ———

buffer whiih is held in place by the two A view of the candy machine completely as- - ) - ) .

metal flanges. This makes it of great use sembled. Note the neatness and simplicity of A dlagrammatlc?l view of t.h.e machine showing

toe tahe maihi;xist and especially to the radio the construction of this novel candy-making the’ sugar container a'nd wiring to the 110-volt
machine. circuit.

fan.—United Electric Motor Co.
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The Sun House

VERE
T L

e il

o

The Sun House designed by M. Lecuyer, a French architect, is shown in

the above photograph. The house is erected upon a circular turntable, so

that it may be revolved at will. Any one of the rooms can be made to face

the sun at the whim of the owner, by merely pressing a button which starts
an electric motor.

65 FT >

o

The living room of this strange house is shown above. In the center of the

house there is a central court which admits the light through the rear win-

dows of the rooms. Below is a side plan of the revolving house showing the

position of the control switch and electric motor. The house turns upon a
tubular pivot placed in the center.

CLAZED CTILING
Z’\\ . n |
L_#-J—:liﬁ ]
1* U l , CONTROL SWITCH i' ELECTRIC MOTOR
4 l WUELA. \
I \
1 | | 7
B || | 7—/71] =
= Ny i ¥ "y 7
<IN — WHEEL

RACK AND PINION

e 65T —

Above we have the plan of the house showing the arrangement of the rooms.

The Electrical

By S. R.

Sherlock Holmes

WINTERS

a steady heart bheat,
but the third was de-
tected instantly when
the word “policeman”
was given. His heart
beats increased to a
war dance cadence
and his sweat gland
gauge-light  flickered
across the wall.

The new instruiment

MECHANICAL

detective proved
to be a more uncanny
sleuth than Sherlock
Holmes at a recett
meeting of the New
York FElectrical So-
ciety, when a robbery
was planned, committ-
ed and solved, all
within the space of an

The three ‘“‘suspects’ may

be seen seated on one side

of the table. The heart

beat amplifier and the

sweat gland gauge-light are
also visible.

The electrical sleuthing ap-
paratus may be seen in the
photograph below. The de-
tective in this case was the
electrical stethoscope, an in-
strument developed by the
engineers of the Bell Tele-
phone Laboratories, which
amplifies the heart beats.

o

hour. Three students
volunteered to commit
the “crime.” All three
“suspects” were then
given the third degree
and their heart beats
were made as audible
as the beatings of
tom-toms by means of
the electrical stetho-
scope. By other ap-
paratus the action of
the sweat glands in
the palms of the hands
was shown by the
flickering of a tiny
light on the wall
Each of the “defend-
ants”  was  given a
series of crucial
words. The two in-
nocent defendants re-
sponded quickly with

is expected to bring a
tremendous advance in
the  knowledge of
heart trouble. The
amplification of heart
beats by means of
vacuum tubes makes
it possible to detect
defects more readily
and it is possible to
concentrate on  the
sounds of signiticance
in diagnosis by ¢limin-
ating sounds not want-
ed. It means that
physicians in the most
remote country towns
can put records of all
kinds of heart vagar-
ies on an ordinary
phonograph for com-
parison with the heart
beats of their patients.
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Have You a Model Ship in Your Home?

By PAUL WELKER

Below we have a
view of one of the
completed products of
the model ship work-
shop, a masterpiece
of wood and canvas.

Below is a view of the model ship workshop. Here a number of wood carvers are shown at
work putting the finishing touches on a group of unfinished models. Each model is carefully
carved by hand before it leaves the shop. Note the size of the wood used and the amount
of work that is required to fashion each ship. y

A story in pic-
tures is told on
this page. The
romance of a sim-
ple pastime which
eventually became
an industry and
proved to be a
gold mine for the
model ship
builders.

At the left we have another view of the carving bench. Alphonse M.
Greis is shown working at the left-hand side of the bench. Each model
is roughly shaped by hand and the small and delicate portions such as

railings and windows are carefully shaped and finished by expert carvers,
ki \ B ey each an artist in his own line.
\\
- In the photo below we have another view of the model workshop. In
\ this particular picture we see one of the workmen carving a hull for

one of the models. Note that cach hull is shaped by hand with a
broad chisel. In the background we catch a glimpse of several finished
models. Resting on the table adjacent to the workmen are numerous
finished hulls.

A scenz in the model ship workshop
appea-s b:cw. “The Armada” or
parad: of siips may be seen. Note
ttat zact sdp comes complete with a
stand. Unfaished models may be seen
ir the background.

i

increasing demand. Their small work shop was enlarged,

extra workmen employed, new benches installed and produc-
Wtion largely increased. Both men are artists, and the ships
they turn out certainly give evidence of this fact. The models
are made entirely from wood with the exception of the sails.
which are constructed from genuine canvas. A great deal of
hand work is necessary before the finished products are turned
out. Expert carvers are emploved for this portion of the work,
but the partners put the finishing touches on cach ship before

£ . _ — it leaves their work-shop. Each model is artistically finished in
N a little work shop, in the Bronx, New York, two men, Al-  several different colors and the sails are hand painted in replica

phonse M. Greis and Karl Bauer, with several assistants, are  of the ancient Spanish galleons. The rigging and lines of each

engaged in a unique industry, the making of model ships. A ship are a faithful reproduction of the original, and the models
few yecars ago these two men began making the ships for a pastime actually float. However, it is doubtful whether many people buy
in their spare moments, but the American public suddenly became  them for this purpose. The illustrations on this page show only a
interested in ship models and the fad grew so fast that a real de- few of the successive steps which the model has to pass through
mand for them was created. The madet builders now have all they  before it is completed and ready for sale. The artistic and pleasing
can do to make them quickly encugh in order to supply the ever-  outlines of these models may be scen by glancing at the photos.



-~

Science ard Invention for July, 1927

At the left is
shown a small
microscope
which can be
purchased at a
nominal cost
and will pro-
vide many in-
teresting hours
of entertain-
ment for the
adult as well as
the growing
boy and girl.
A microscope
is a splendid
means of edu-
cation and en-
joyment.
Photo courtesy
Wollensak Op-
tical Co.

MICROSCOPE is a splendid means
A of education and enjoyment. It fa-

miliarizes the adult and growing boy
and girl with the minute life that is all
about us. Tiny insects are seen as queer
fantastic creatures; bits of plant life reveal
new beauties of color and structure; and
particles of vegetable, mineral and animal

COPPER SULPHATE SOLUTION

When using a microscope at night, a. light
comparable with the north light may be ob-
tained with the arrangement shown above.

matter assume striking appearances when
viewed in comparatively colossal propor-
tions.

The simplest and cheapest “magic tube”
will reveal many hidden and novel wonders
to the amateur. On this page are illustrated
some of the easiest and stmplest demonstra-
tions which can be carried out with the aid
of a microscope. If one is forced to use
the microscope at night, it is well to place

A pin-point
and a human
hair magnified
250 times ap-
pear as shown.
This is one of 3
the simplest ex- /

. PIN POINT
periments MAGNIFIED
HUMAN HAIR 250 TIMES

which can be
performed,

MACNIFIED 250 TIMES

an electric lamp behind a beaker contain-
ing a copper sulphate solution. The rays of

The magnifying
power of an ordi-
nary microscope can
be greatly increased
by placing a drop
of water or oil upon
the lens. Many hid-
den wonders, other-
wise invisible or in-
distinct, are thus
revealed. In focus-
ing the object it
may be necessary to
turn the lens down
until it touches the
slide; if this is the
case, the drop of oil
may be placed upon
the slide directly.

Do You Know How To Use
a Microscope?

Surprising Sights Revealed by Small Students’ Instrument

Mr. Andrew Barbieri is shown above demon-

strating the use of the microscope. The re-

flecting mirror at the base of the microscope

is tilted at such an angle so that the object
is well lighted.

light thus striking the mirror will give a
daylight effect.

Of course, slides can be purchased for
use with the microscope but there are many
interesting experiments which can be car-
ried out otherwise. A human hair when
viewed under the microscope appears irreg-
ular and Dbears small bumps, a pin point
has a blunt edge and an irregular surface,
which is caused by rust and corrosion. In

EPIDERMAL CELLS
+

CHLOROPHYLL
CELLS

Y
GUARD CELLS
EPIDERMAL CLLLS

Above we have a cross-section and top view
of a plant leaf. Guard, epidermal and chlor-
aophyll cells may be seen.

e e

A A A A A A A A b A b & o bbb b Ad b A b b

order to obtain small creatures for micro-
scope examination, a hay infusion may be
prepared. A small quantity of hay is placed
in a beaker of water and left to stand, in
a warm room, for three or four days. /
drop of this water, placed under a micro-
scope, will be veritably teeming with ani-
mal life, otherwise invisible to the naked
eye. As these small objects move rapidly
and often pass out of the range of vision,
it is well to electrocute them when in the
desired position. A small wax ring is
fastened to the microscope slide and a drop
of water placed in the center. Two wires,
connected witlh a battery, are then placed
on either side of the ring, a switch is also
provided so that the small animals may be
electrocuted at the desired moment. The
circulation of blood may be
seenl in a gold-fish by placing
the tail under the microscope.
The same demonstration can be
alsa  carried out with the
webbed foot of a frog. The
more cxperienced amateur may
cut a thin section of a leaf or
plant stem and place this under
the microscope. This is a deli-
cate procedure and  special
knives may be bought for the
cutting process. Another enter-

Photomicrographs may be taken with an
ordinary camera, the lens of which has
been removed.
croscope should fit snugly into the camera.

wih s 1 @~ 1 ’

One of the
most spec-
tacular and
entertain-
ing demon-
strations
which can
be carried ]
out with ; = _%3;— \
the use of 'WET: et
the micro-ABSORBENT SLIDE =
scope is COTTON g 7 !|O1'
shown in ol AL

the illustration at the N N
right. " A live goldfish is ('f' s S
held in the hand and the k

*
tail, placed under a glass N Y
slide. is put under the %\ 4’/;

lens. The circulation of - -
blood in the tail may T— A
then be seen.

taining demonstration can be carried out
with the aid of a spark coil and some iron
or copper filings, the whole being arranged
as shown in the illustration.

Those who possess a microscope have, no
doubt, at one time or another wished to
permanently record what they saw with the
mstrument. Many imagine that to photo-

POND WATER UNOER OBSERVATION
SLIDE

7 ¥
WAX RING SLIDE WIE T WATER

I—>— L

SWITCH

‘The small infusoria found in pond water
sometimes pass out of the range of vision.
By electrocuting them, this may be avoided.

graph what they see under the microscope
entails costly and accurately working ap-
paratus. This may be true with an oil im-
mersion lens, but the photomicrographs may
bc. casily produced with the ordinary type of
microscope. The camera lens can be dis-
pensed with, as for this kind of work, the
microscope becomes the lens unit. The eye-
piece of the microscope should fit tightly
mto the lens hole in the front of the camera,

‘The character-
istics of an
SLIDE electric cur-
/ rent can be
made visible
by bring-
ing two wires
from a spark

IRON OR COPPER FILINGS

l l coil and plac-
ing some iron
TO SPARK COIL or copper fil-

ings on gap.

so that no stray beams of light are allowed
to enter. The camera bellows should be

extended as far as possible until a sharp
image is seen upon the ground glass plate.
The exposure may vary from a few minutes to
one-half hour, depending on the light intensity.

The eye-piece of the mi-
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Secrets of the Flowers

Valisneria spiralis. 1 is female flower at sur-

face of the water. 2 is male flower swimming

freely at the surface ready to fertilize the

female flower. 3, two closed free swimming
male flowers.

HE perfect charm of the flower with

all its innumerable tints and shades

is not made for man, for he is un-

able to offer any special advantages
to the plant for its propagation. The flow-
ers are primarily made for the inseccts, and
the insects for the flower. Both have
adapted themselves to each other through-
out the eons and not only have they de-
veloped, but they have perfected themselves
in the mighty struggle for life which is
known as the battle for existence.

Flower and insect are each dependent
upon the other and specialization has been
carried out to such an extent that often a
flower relies entirely upon one particular
type of insect for the transferring of the
pollen grains. Should this special insect be
absent while the flower is open, the plant
is unable to produce its seeds. Certain
types of flowers are adapted for flies, others
for wasps, still others for bees while still
others arc so constructed that they depend
entirely on butterflies. Even the color of
the flower is a lure for the various kinds of
insects for the eye of the insect reacts dif-
ferently, in its different species, to the vari-
ous colors.

The visiting insect is quite willingly pro-
vided with the nectar of the flower for
the insect is a necessary means of trans-
ferring the pollen of one flower to the
pistil of another flower of the same species.
But the flower is so constructed, that the
insect, without knowing anything about it
must give up the pollen which is attached
to its body from other flower visits, and
deposit it on the stygma, the gluey part of
the pistil, which is capable of receiving the
pollen, before the creature can reach the
nectar,

Aristolochia
clematitis, sec-
tion through
flower. 1, the
downward
pointing hairs
permit the en-
trance of in-
sects but do
not let them

: leave the trap.

A Tf-‘ After the in-
anisTolociia  E§ sects have
f been covered

CLEMATITIS with pollen,
the hairs of
the trap die
and fall off,
permitting the
B cscape of the
creatures.

By DR. ERNEST BADE

Seed formation can only take place after
fertilization with the pollen has occurred.
This seems to be a simple process with as-
sured success in all those types of flowers
having both pistil and anther, the latter
being the sack holding the pollen on thin
filaments within the flower and surrounding
the pistil. But things are not quite what
they seem, for the pollen is ripe at an
earlier period than the pistil, only in very
rare cascs are both ripe at the same time.
This means that the pollen of one flower
can not be used to fertilize the same flower,
it must be transferred to the pistil of an-
other flower of the same species. Then,
too, the pollen of a flower, transferred to
the pistil of the same flower is not only
often without effect, but may, at times, act
upon it like a poison. The devices which
nature has evolved to

polenation are manifold in the extreme.

'.\ 3

1, Orchis morio, flower from the front, showing

pistil and two anthers. 4, cross-section through

the flower with bee. 5, head of bee to which
it attached the anthers,

To grasp the idea behind the wonderful
adaptabilty of the insects to the flowers in
the process of fertilization, it must be re-
membered that inbreeding is harmful while
an occasional crossing or cross-fertilization,
leading to a more or less distinct hybridiza-
tion, 1s, at least, a necessity for the con-
tinual adaptation to environment, thus help-
ing to keep the species alive.

Tar to one side the orchids are flower-
ing. They are not only a peculiar plant
group—just like their exotic sisters,—of
our own plant flora—but also a valuable
addition to our wild plant life. A honey
bee alights upon the lip of the flower which
is so invitingly placed as if to lure it on.
The creature begins to suck up the nectar
and during the course of this agreeable oc-
cupation, the bee arrives to the middle of
the flower. Deeply the proboscis of the
bee is dipt into the sweet repast provided
and while this is going on, two anthers
which contain the pollen of the flower, are
lowered and attach themselves to the head
of the bee by means of glue covered disks.
These do not disturb the bee in the least,

circumvent self-

Section through:‘-'
Yucca filamentosa
showing Yucca
moth placing pol-
len into the pistil.
2, head of Yucca
moth with pollen |
held with the |
specially adaptedl

palps. /y !

mf”r&. f
and when it has finished its repast, it flics
to another flower. In the mean time some-
thing has happened to the two horns of
the bee. They were originally ecrect, but
now they are bent towards the front. This
was caused by air currents drying the
front of the filaments carrying the pollen
sack so that they shrunk, pulling the tips
forward so they lie just above the glue disks.

This movement is of great importance,
for when the been visits the next flower of
this species, the stygma or tip of the pistil
1s in line with the anthers and a few of
the pollen grains which it contains are in-
advertedly stuck to the stygma. This
fertilizes the flower. But the larger part
of the pollen grains are still in the pollen
sack on the bee’s head and the sack is
gradually emptied as the busy worker goes
from flower to flower, thus fertilizing all
that are visited.

Another peculiar flower mechanism is
found in the forms of Salvia (Sage). Here
the lower lip of the flower also gives the
honey seeking bumble-bee an easy approach.
The creature alights and goes forward into
the flower. But before it can reach the
nectar it must push upon a short lever-
like arm which is hung in such a way that
it is iree to move towards the back of the
flower. The other end of the lever arm
carries the anthers within which the
pollen grains are found. As soon as the
bumble-bee presses the lever backwards to
reach the nectar, the upper end of the arm
carrying the anther is pressed downwards
on the hairy back of the insect upon which
the pollen is scattered.

(To be continued)

W

Salvia patens. .
1, section
through flower.
2, arrangement
of levers in the
flower. 3, how
thelevers
work when the
flower is visit-
ed by a bee.

AN
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What Is Matter ?

The Wonders of a Piece of Iron
By DR. DONALD H. MENZEL

r SURFACE
OF

MEN g5 OF AN
" INCH HIGH

DUST SPECKS LOOK LIKE BOULDERS

Imagine yourself reduced to the height of one

one-hundredth of an inch. The dents and in-

crustations of cast iron would be formidable
hills,

HOLD at this moment a piece of iron
in my hand. It possesses certain prop-
erties by which I recognize it—for ex-
ample color and weight. I wonder, for

a moment, whether or not these psoperties
are not as much a part of my own mind as
part of the iron itself. If I were a billion
times larger or smaller, would I recognize
iron by the same properties? Lewis Carroll,
the famous mathematician, wrote a book
which brought him more fame than all his
works on logic and pure theory numbers.
At one point in this book—Alice in Won-
derland—the heroine controlled her size by

| = —
DLST -SPECK

f —
Togo OF AN INCH

IN DIAMETER =

MT. EVEREST

P

.
Fig. 1. 1If the atoms of a small dust-speck
were enlarged to the size of bricks, the re-
sulting pile would be as large as Mt. Everest.

eating a bif of mushroom. The effect was
astonishing. While she was decreasing in
size the warld seemed to grow larger—she
being unconsious of her own state. When
Carroll wrote the passage he had in mind
the physical interpretation which I am about
to suggest. [s not our conception of a ma-
terial world a product of our own mind?
The physicist answers the question. Imag-
ine, for the moment, that we possess in com-
mon with Alice the power of controlling our
size. The first possibility I have mentioned
is not very mteresting, for as we grow larger

Bacon, attempting to compress water,

liig. 3.
forced it through solid lead.

GASH LIKE
GRAND CANYON

(SURFACE OF

IRON)
100,006 OF AN
¥ OF AN INCH
L /// HIGH . D

Then try to think of yourself one thousand
times smaller than that. Look what would
happen if you fell into a pin-scratch.

the iron appears to shrink to microscopic
size and then vanishes. Let us journey in the
other direction. Notice that the surface of
the metal is polished and seemingly quite
smooth.

But yet, as we decrease in size, the small
imperfections in it become very evident.
When we are 1/100th of an inch high, we
find the surface very rough—yet remember
that we are all unconscious of our own
change in size. The scratches have become
large gulleys. Large holes and pits sur-
round us on every side.

The shrinking process continues or, as it
seems to us, the universe seems to expand
still further, until we have reached the ul-
tra-microscopic size of a hundred-thousandth
of an inch. We now stand in the midst of a
mountainous country! a gash as deep as the
Grand Canyon lies before us. The moun-
tains are of peculiar shape—roughly indicat-
ing the crystalline structure of the iron—
sharp, jagged, and broken.

The scene rapidly shifts. The mountains
tower into the sky. Chasms yawn and open
at onr feet until suddenly we are engulfed
and find ourselves falling—no, floating in
space. The piece of iron was made up of
molecules and these of atoms and we have
slipped in between them, our size but a bil-
lionth of an mch. The solid surface beneath
our feet became a void and now what a dif-
ferent aspect greets us! In fact it can
scarcely be called an aspect, for the material
universe appears to have vanished and we
exist in a world where matier has become
nothing! We are too small to see matter in
its more familiar condition and too large to
see the electrons and protons which compose
1t.

As we shrink ten thousand times more un-
til we are but one million-billionth (one qua-
drillionth) of our original size we see a ball
floating up to us, its apparent diameter just
equalling our own height and casting a faint
glow of a peculiar shade which heightens the
effect of the darkness beyond. There is no
certainty that either electrons or nuclei would
be luminous in the ordinary sense of the
word. In fact, their sizes are so min-
ute compared to the length of light waves
that the colors emitted by them would in-
deed be different. While science has un-
doubtedly proved the existence of electrons
and nuclei, the latter made up of protons
and electrons, and while the account of the
wonders of a piece of iron is rigidly accur-
ate to this point, we shall have to call upon
our imagination to deduce the further aspects
of the iron atom.

We wait until we are of a size small
enough to crawl upon this minute planet.
Now, as we look into the distance, we see
other moving electrons and, at a distance
measured by about 100,000 times the diame-
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LUMINOUS
ELS

——=""MAN SHRUNK TO
_ ONE MILLION-BILLIONTH
= OF ORIGINAL SIZE

If you were finaily shrunk ten thousand times
more, an electron would appear as a baby
sun about the same size as yourself.

ter of the electron, is a somewhat larger ob-
ect which is obviously nothing more than the
nucleus about which the electrons are
circling.

Let your imagination bridge the gulf! You
have now become so small that the electron
appears to your senses as large as the earth.
As it whirls about its nucleus it is a minia-
ture counterpart of a planet of our solar
system. What will the surface of the elec-
tron be like? Who knows, or whose imag-
ination is great enough to conceive it? It
will not be material, for we have just seen
that the well-known properties of matter are

Fig. 2. 1If the air molecules in a tennis ball
were each as large as the ball, they would
form a tennis ball as large as the earth.

to be attributed to atoms and huge aggre-
gations of electrons. In fact, the present
trend of science is to ascribe the slight mass
of the electron to the energy it contains and
a ball of concentrated energy is so entirely
outside of our experience that we cannot pic-
ture it.

Philosophical and pseudo-scientific deduc-
tions point to the similarity between the
atomic and solar systems and suggest that
just as the- former is an integral part of the

(Continued on page 260)

55CC. H,0 + 50CC. C;HsOH = 97 CC.LILUTE
C, Hs OH

Fig. 4. Some molecules interpenetrate as in
the case of water and alcohol above.
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Island Universes
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The small Magellanic Cloud, 100,000 lightyears distant, 10,080 years in size,
and containing several millions of stars.

T may sometimes seem as if the chief
task of the astronomer were to enlarge
the size of the universe. Scarcely have
we become accustomed to accepting the

distance of the Milky Way system as a hun-
dred thousand light ycars, when new discov-
eries come along and inform us of the exist-
ence of “‘other universes,” vast conglomera-
tions of stars at distances of millions, tens
of millions and even hundreds of millions of
lightvears. And the further out we get the
easier it seems to go still further. It took
thousands of years to increase the size of the
universe from our own earth, or rather from
a small portion of our own earth, to the
limits of the solar system, no more than a
billion miles, all told. Now it has taken us
only a decade to extend our milestones
from one hundred thousand light years, or
almost one million, million, million miles to
one thousand times that distance. Naturally
enough, such a step was not taken without
due preparation, and the foundations for it
were laid more than a century ago. Let us
follow the course of progress, and see how
bv painstaking ohservation, and logical think-
ing astronomers came to the conclusion that
the Cosmos is really so much larger than we
thought it to be.

INTER-STELLAR YARDSTICK

But before we embark upon our celestial
vovage to make the acquaintance of these
far-off universes, we must devise a new
yvardstick, so that we may always know
where we are. On Earth we measure in
inches, feet and miles. In their laboratory
the physicist and chemist come down to bil-
lionths of an inch, and when they deal with
individual clectrons and protons they con-
jure with quadrillionths of an inch. The

The great

“‘whirlpool.”  This

astronomer needs all of these units, the
smallest ones to make his calcutations on the
inside of a star, the larger ones to tell us
how high the mountains on the moon are.
But he needs more, \When it comes 1o ex-
pressing distances in the universe a mile is a
mere nothing. The nearest of all objects,
the moon is no less than 240.000 miles away.
The sun is a “mere” 92 million miles from
us and as for the nearest star: it is quite
meaningless to express the distance of even
Alpha Centauri, our mnearest neighbor in
space, in miles. Even an astronomer does
not like to juggle with numbers when the
very smallest of them is 25 trillion (25,000,-
000,000,000). So, mnaturally, we look for
something else, and since we owe our very
existence as astronomers to light, we turn
again to light for help. And we take, as a
new unit of distance in the universe, the
distance traveled by a ray of light in one
year., Light, as you know, travels at the
rate of 186,000 miles a sccond; and there are
more than 30,000,000 seconds in a year. Mul-
tiply those two numbers and you have a
lightyear, our new yardstick, equal to almost
six trillion miles. Now that we have com-
pleted our celestial surveyor’s outfit let us
begin our exploring.

One second to the Moon, eight minutes to
the Sun, four and one-half years to the near-
est star, 200 vears to the Pole Star, 600
vears to the Orion Nebula, twenty-five thou-
sand lightyears to the remotest stars in our
svstem. To the remotest single stars we
should say perhaps, for we have not vet
reached the limits of the Milky Way. The
globular clusters and Milky Way Clouds dre
still heyvond. But two hundred thousand
lightyears will include even those, and be-
yond that we are really and truly in the

Spiral Nebula,
“island universe”

in the constellation Canes Benatici, called the
is at a distance of several million
lightyears.

Ocean of Space, in the great void of Crea-
tion, the cold and shelterless deserts of
astronomical space, boundless and silent,
stretching in all directions. But as the oceans
on earth, the celestial ocean too, contains
islands: island universes, spiral nebule to
be more exact, vast conglomerations of stars,
millions of lightyears distant from us.
ISLAND UNIVERSES

Of course we have not always known that
they were island universes; in the very he-
ginning we knew 1o more than that they
were nebule, faint nebulous spots of light
in the sky. Even Sir William Herschel,
the greatest astronomer of the eighteenth
century, who spent his life gauging the
heavens and who discovered many nebule,
was unable to see any detailed structure in
them. Nevertheless, he ventured to make
the statement that possibly some of them
were systems of stars comparable to our
own, but so far away that we could not see
the individual stars, and he even applied the
term island universe to them.

It remained for Lord Rosse, however, to
usher in the new era, for it was he who first
recognized the spiral structure of some neb-
ule, particularly of that in the constellation
Canes Venatici, which he aptly called the
whirlpool nebula. Controversy as to whether
his observations were correct raged for some
time, but the introduction of greater tele-
scopes and especially the application of pho-
tography established beyond doubt the com-
plicated spiral structure of these objects.
And at present the spirals form a well recog-
nized and very numerous class of objects;
some astronomers have estimated that there
are several hundreds of thousands of them
within the reach of our present telescopes.

(Continued on page 274)








