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What's YOUR Future?

Trained “Electrical Experts” are in great demand at the highest salaries and the opportunities for advancement and a big
success in this line are the greatest ever known.
“Electrical Experts” earn $70 to $200 a week. Fit yourself for one of these big paying positions.

“ ° ”
Be an “Electrical Expert |
Today even the ordinary Electrician—the “screw driver” kind is making money—big money. But it’s the trained man—the
man who knows the whys and wherefores of Electricity—the “Electrical Expert”—who is picked out to ‘“boes” ordinary Electri-
cians—to boss Big Jobs—the jobs that pay.

$3,500 to $10,000 a Year

Get in line for ome of these “Big Jobs” enrolling now for my easily-learned, quickly-grasped, right-up-to-the-minute,
Spare-Time Home-Study Course in Praetical Eleetri‘?ity. Y ’

Age or Lack of Experience No Drawback

You don’t have to be a College Man; you don’t have to be a High School graduate. My Course in Electricity is the most
simple, thorough and successful in existence, and offers every man, regardless of age, education, or previous experience the chance
to become, in a very short time, an “Electrical Expert,” able to make from $70 to $200 a week.

o 4 L
I Give You a Real Training
As Chief Engineer of the Chicago Engineering Works, I know exactly the kind of training a man needs to get the best
positions at the highest salaries. lgundreda of my students are now earning $3,500 to $10,000. Many are now successful
ELECTRICAL CONTRACTORS.

Your Success Guaranteed
So sure am I that you can learn Electricity—so sure am I that after studying with me, you, tog, can get into
the *‘big money” class in electrical work, that I will guarantee under bond to return every single penny paid
we in tuition if, when you bave finished my course, you are not satisfied it was the best investment you ever made

L. L - FREE—Electrical Working Outfit—FREE

COOKE, YT ' I give each student a Splendid Outfit of Electrical Tools, Materials and Measuring Instruments absolutely

Chief ’ REE. 1 also supply them with Drawing Outfit, examination paper, and many other things that other
,!*" " schools don’t furnish. You do PRACTICAL work—AT HOME. You start right in after the first few

Chicago lessons to WORK AT YOUR PROFESSION in a practical way.

Engineering Norks Get Started Now—Write Me

1918 Sunmyside Aveoue I want to send you my Electrical Book and Proof Lessons both FREE. These cost you nothing
Chicago, 111 and you'll enjoy them. Make the start today for a bright future in Electricity. Send in coupon

* —NOW.

Dear 8ir: Send at once L. L. COOKE, Chief Engineer,

B Tulh partieulars of .

roue” free “Ouit” ad ome CHICAGO ENGINEERING WORKS

Study Course—all fully prepaid,

without obligation on my part. 26 1918 Sunnyside Ave., Chicago, Ill.

Name......cco0n. ceecesereetittanas

Address...... cecicrseetcicananenas
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Hidden

E use today but one fundamental force: elec-
tricity. All other forces which man uses or has
used before can be traced back to the electrical
current, in one way or another. All the ener
we use on earth today has its origin in the all
dominant sun. We laugh at the savage sun worshipers,
when we ourselves worship the sun at every hand. Our
daylight, our heat, our very lives are dependent upon the
sun. There is no questinn today that the solar energy
which we receive continuously from our great luminary
is purely electrical. It is now over 50 years since the
famous Master, . Clerk Maxwell gave us his wonderful

demonstrations that light and electricity are one and the .

same thing. .

Every time we ride in a steam train we use up stored
solar electricity. We trace the steam to the coal, the coal
to carbonized forests sunken below the surface of the earth,
the forest back to the sunlight of centuries ago.

If we use an automobile, the case is the same with but
slight variation. The power we derive from Niagara
may be electrical at the moment we use it, but it was solar
electricity less than a month ago. For the water that %oes
over the falls would not be there if the rivers did not feed
the great lakes. And the rivers would be dry but for the
rain, while we would have no rain without the sun evapo-
rating the oceans to form clouds and saturate the atmos-
phere with moisture.

So we see that all forms of energy we use today are
simply stored solar energy—electricity in one transforma-
tion or another. . L

The same in general terms applies to radium—for it is
electrical in nature—and radioactivity is bottled solar
energy, but just how it is bottled we do not know as yet.

There are forees however, which we dimly surmise to-
day, that are not electrical in nature, and which so far we
have been unable to use, and which do not depend upon

Forces

the sun either directly or indirectly. Atomic energy is
one of them. This energy, as its name implies, is born in
the atom. It is a force unto itself, depending on no outside
force or effect to produce it. It is true that we do not
know how to use it today, as we have as yet not found tte
key. We are like the savage child that witnesses the de-
structive force of a forest fire, but who has not as yct
learned how to make fire and how to harness it. Or like
our great-grand-fathers, less than 100 years ago, wlo
lived on top of coal deposits, while they burnt wood to keep
from freezing, and who did not know that a binful of that
black rock could haul a hundred people over a distance of
several hundred miles.

But we know today—thanks to physics and mathe-
matics—that if we could harness the inherent atomic energy
of one gram of iron, it would more than equal the explosive
energy of fifty tons of dynamite. Or it could haul a tra’'n
readily from New York to Chicago. But as yet we a e
savages, and it is in Nature's wisdom not to let us play
with such super-forces for a while at least. Which may
be for the best—because we probably would use the new
force to kill each other in our next ‘““Great War."

The other great natural force is gravitation. It also
does not depend upon solar energy. It is a great force
unto itself. While many thinkers claim today that it is
electrical in origin, just as many deny it. And the latter
class so far has the best of the argument because it has
never been proved conclusively by experiment that gravi-
tation is affected electrically, or that the electrical current
is influenced by gravitation. Harnessing gravitation,
i.e. depriving matter of its weight, would be just as great
a discovery as the unlocking of the atom’s energy.

Perhaps atomic energy and gravitation are closely
interlocked. The future will tell.

H. GERNSBACK.
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‘The IBustration Above Shows an Airplane Battie of a Kuture wu—mommmm?llm‘:y'

These Rockets are Intended to Set Fire to Airplanss and Besides, They Will, upon Bursting, Hurl Pieces of Steel
ts May Moreover Contain Liquids for C:

mounts Which Can be Placed on Auto Trucks, 80 a3 t> be Readily Mobilebthu Rendering t

to be developing a number of ex-
tremely clever and powerful engines of
war. Among other new war devices is a
shell to be propelled b{ a series of explo-
sions, each giving a fresh impetus to it, and
ted to keep the projectile in flight,
rocket-fashion, for 100 miles or more.
Another invention of far-reaching im-
portance is a gigantic aerial bomb, which will
exert such a terrific explosive effect when
detonated, that bombing planes equipt with
these bombs can destroy a whole city, army
~r fleet.
be present illustration shows one of the
latest developments which is being worked
out in France—a huge .rocket filled with
explosives and oil and intended to ignite or

THE French military experts are said

set fire to airplanes. These rockets can be
constructed quite chee:rly and are fired from
a special guide or guide-mount as shown in
the illustration. When the rockets reach
the predetermined altitude, tot which their
time fuse has been set, the explosive within
the rocket head, will blow it to pieces, when
the highly volatile oil within the rocket will
ignite and streams of fire will sear the sky,
as hundreds of these bombs are fired on the
approach of an airplane squadron. These
rockets are arranged so that they may con-
tain liquids which will vaporize quickly and
produce powerful poisonous gases, so that if
the plane is of metal construction and can-
not be ignited, the gas will make it very
uncomfortable for the aviators, especially
if some of the gases recently discovered are
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reating Poisonous Gases in Large Volume.
he Aviator's Chances of Bombing the Firing

a4 New krencn mﬂ Kocket iiled with Kxplosi

L veg and Oil.
Thru the Thin Walls of the Metal Cabins
Rockets are Fired from Special Guide~
Device and Crew Very

used, which act in such a manner as to cause
tt&ose caught in them to rip their gas masks
off. : .

Of course, it would seem that the air-
planes, attacked by such rockets, might
attempt a counter attack, either with
machine guns or else with aerial bombs
dropt thru the air, but it would be difficult
for the airmen to ascertain the exact loca-
tions from which the rockets had been fired
and with the present highly developed and
rapidly improving camouflage, and also by
the utilization of moving gun or rocket
mounts, carried for example on rapidly
moving auto trucks, it would be almost im-
possible to locate a place for a bomb attack
or to assail with machine-gun fire the men
who had fired the rockets.
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A Few Weeks Ago an Eﬁochpuuﬁu Event Occurred in the Telephone World, When the
iles in Length, Were Duly Opened to the Tele Public.
Cuba on the Opening of_the Telephone Circuit Between the Two Republics. President Harding
» While President Menocal of Cuba Appears in the Upper m&n Hand View.
in the World, Are Given in

Cables Measuring 113
Also General Pershing,

Havana, Cuba. While you may not
have the privilege of drinking the high
balls, you can with a good imagination at
least ogtain a good psychic smell, and enjoy
the exhilarating thrilrof talking from any
int in the dry U. S. to someone on the
isle of wetty wetness. That is, you can
v+ ' the thrills of talking for three min-
: {.. m New York (or other American

' t., Havana, providing you have the
necessa:y wherewithal—namely $13.65, if
you will talk to anyone answering the call
at Havana. If you are real fussy about it
and wish to talk only to a certain party
and Central has to hunt around and find
said party, then the fee exacted is $17.05
for three whole minutes.

The engineering features coupled with the
opening of the U. S.-to-Cuba submarine
telephone cable or rather cables, as there
are three of them, marks a wonderful ad-
vance in Science. Heretofore it has only
been possible to talk over a very short dis-
tance, a few miles at most, with a cable
placed under water, owing to the huge con-

'"nser or electrostatic charging effect—

this and other untoward electrical effects
making the transmission of telephone com-
munication impracticable.

The new service was opened on Monday,
April 11th, by President Harding and Presi-
dent Menocal of the Island Republic, who
exchanged renewed assurances of friendship
and good-will.

As an added feature, Washington and
Havana, as well as other cities scattered
across the country, listened to a report from
a wireless telephone operator at Catalina
Island, in the Pacific Ocean. The distance
from Catalina to Cuba is 5,700 miles, and
the feat is said to have established a new
distance record for transmission of the
human voice by a circuit of radio, wire and
cable.

The ceremony at Washington was in
charge of the American Telephone and Tele-
graph Company and the National Press
Club, and the invited guests, numbering
several hundred, were provided with re-
ceivers connected with the new circuit.

Several years ago the telephone circuits
of the Belf System were extended to Key
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Longest Distance Undersea Telephone Cabl
On this Occasion President Hard

i in the Center of the Upper Left
Details of This, the Longest Sub-Sea Telephone Circuit
e Accompanying Article.

es, Each of the Threo
elicitated President Menocal of
Hand Photo, as Does

The problem was turneu over to the Devel-
opment and Research experts of the Bell
System to develop the means of carrying
out the project.

As a result, three separate cables have
now been laid between Key West and
Havana. Each cable is approximately 115
miles long, consisting of a single copper
conductor, insulated with gutta percha.
The three cables are laid several miles apart
except at the extreme ends, so that if one
cable is broken, the others will continue in
service. .

Cables Carry Telephone and Telegraph

Messages

Each cable will carry, not only a tele-
phone conversation, but also at the same
time, two telegraph messages in each direc-
tion. One of these circuits will use wave
frequencies lower than the voice frequencies
(about 15 cycles per second); while the other
will use wave frequencies higher than the
voice frequencies (about 5,000 cycles per
second).

(Continued on page 181)
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Locating Big Guns by Their

NE of the most interesting men in
France is the veteran master of the
science of Experimental Phonetics,

the distinguished Catholic priest,
I’Abbé Tean Rousselot. There haa

and especially by his eager interest in
language. It was not long before this
interest extended from the dry text be-
fore him to the living speech that written
language represents. ear by year his
devotion to this study continued to grow
until it embraced not only the sounds of
the voice, but the mechanism by which
they are produced, i.e., the mouth and
lips, the nobtrils, the larynx, the tongue
and the teeth, and the organs of respira-
tion. It was but a step further to under-
take the study of the complementa

organ of speech—that is, the ear whic
receives the impressions of speech and
transmits them to the brain.

Not content with even this wide field
of research, his enthusiasm led him to
undertake researches in the entire field of
sound and, finally, in the realm of sound
in ballistics. It has been happily said of
him that he has taught deaf mutes to
speak and big guns to hold their tongues.
It was throuﬁh his study of voice pro-
duction and his analysis of the motions
and changes of form of the lips, mouth,
larynx, nostrils, etc., that he was able
to so analyze speech into its elements,
that he could teach children and adults
whose deafness had prevented their learn-
ing to speak thru imitation, as normal
children do.,—to produce vowels, con-
sonants, and finally words and complete
sentences. It was his study of sounds of all
sorts and his decomposition of them into

Sound

By MAY TEVIS

The WorK Done in

Experimental Pho-
natice he ¢ha AL

A Most Ioteresting Battery of Tuning Forks as

“n.m%m‘“ﬁﬁ“‘%m“‘,?, e Vibrations per SomApbe:
m -Two ons nd u;

to Forty Thousand, Pnctieu’lg the Rlngg
of Audition of the uman Ear.

the exact position but the calibre of every
gun in the German batteries.

There seems something almost mirac-
ulous, indeed, in the precision with which
he was able to distinguish such various
sounds coming from wvarious distances,
as that of the explosion of the charge
or the sound wave coming from the mouth
of the gun, the whine of the projectile
in the air, and the noise of the shell's
exﬁlosion—and this amidst the myriad of
other noises made by the wind or by echo,
by the explosion o?' mines or by men'’s
voices. For days on end he camped in
the forest of Fontainebleau devoting his
time, his strength and his skill to ‘‘La
Belle France’” in this manner, while
from October, 1917, to November, 1918,
he was occupied in making experiments
on French submarines and in teaching
}heir crews to detect their hidden German
oes.
Some of the earliest work done by Rous-
selot which laid the foundation for the
important labors just described, was a
study of the penetrative power of vari-
ous sounds, ranging from whispers to
deafening noises. Thus he found that
with an ordinary voice, no sound of -which
was clearly perceptible at a distance of
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9.6 meters, the hearer could understand
the vowels a, e, i, 0, u, when the distance
was decreased to 9 meters, while the con-
sonants all .reunired a !esser_ distance, but

fork will pick out and record the tone
with whicﬁ it is in harmony. Such a
battery of tuning forks is shown in one
of our pictures, ranging from the great
fork at the bottom which sounds with
the dull and sullen tone produced by 32
vibrations per second, to the tiny one
at the top whose legs oscillate at the enor-
mous rate of 40,000 vibrations per second,
and which utters a correspondingly high
and faint ‘‘squeak.”

A recording drum or tambour is also
a well-known device for recording the
tracings produced by the vibration set
up by sounds. In another picture we
see such a recording drum connected with
a mouth-piece over which a speaker bends.

Again, the siren is a very old apparatus
for producing and counting the vibrations
of sound waves. In its simplest form
the siren consists of a disc of metal, pierced
with a circle of holes at regular intervals
and made to revolve in front of a jet of
air. As it revolves the air flows thru
each hole in turn; at first while the disc
is revolving slowly mere puffs of air are
perceived, but when it revolves so fast
that these puffs are no longer to be dis-
tinguished separately, a musical tone is
produced, which increases in pitch as the
velocity of rotation of the disk is increased.
The huge siren shown in our illustration
is based on this same principle, but is
far more complex and elaborate, as is ap-
parent at a glance.
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Scientific Stage Illusions

By H. WINFIELD SECOR

ASSOCIATE MEMBER, AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS

certain peculiarities in the field of

science may sound, perhaps, some-

what far-fetched, but such, how-
ever, is a fact in many instances. To
begin with how many of us ever thought
for a moment that the sword swallower
we saw at the circus or dime museum,
evér actually swallowed the swords, even
tho he handed them to us for close
scrutiny? Of course he was using trick
swords which folded up or telescoped by
pushing a secret button, as he apparently
past them down his throat—but it seems
that we wcre or are all wrong, for we
learn on the pledged word of Robert
Houdini in his new book — “Miracle
Mongers and Their Methods,” that
practically no first-class sword swal-
lower ever has used a telescopic or col-
lapsible sword, but due to the scientific
fact that when the head is thrown.back
the oesophagus and mouth are placéd in
a practically straight line, the performer,
after sufficient practise to accustom the
lining of the ocsophagus to this unusual
effect, can actually swallow not one
sword, but in some cases as many as
seventeen swords simultaneously. Ma-
dame Edith Clifford, 'Champion Sword
Swallower of the world, has succeeded
in swallowing a 26-inch sword blade or
in other demonstrations ten thin blades,
which are removed one at a time, states
Houdini. To be sure these swords are
not sharp, i. e, they do not cut the
tissue. .

O say that so-called stage illusions
I or tricks of magic are founded on

Man in Hot Oven Trick

For many years, altho not in favor
at the present time, there were per-
formers, who amused the people of both
this country and Europe, with many
hair-raising varieties of fire-eating and
heat resisting tricks of the Black Art.
Possibly one of the most popular tricks
at one time was that in which a man
enters a large hot oven, in which the
flames can be seen thru a mica or grill-
work door, the performer afterward
emerging with a steak or piece of other
meat cooked by the intense heat during
his stay in the oven. Altho, as Houdini
—the great miracle worker of the pres-
ent day, points out in his book, there
were, undoubtedly, several of these hu-
man salamanders, who could withstand
remarkably high temperatures, even up
to 300 degrees Fah. and more, there is a
certain trick method which was used by
some of the magicians and which we
show in the illustration at Fig. 1.

The oven might be constructed, for
example, of sheet iron with a large
window in the upper part of the door
covered with plate glass or mica, with
pieces of cotton waste soaked in alcohol,
placed inside the oven and which could
be ignited either by the performer after
he entered the oven and locked the door,
or else by an attendant passing a lighted
taper thru a small hole in the oven wall.
Other pieces of cloth soaked in alcohol
are placed on top of the oven and when
ignited, present a very spectacular ef-
fect, especially if the oven is arranged
sufficiently high above the stage so that
the audience can assure themselves that
no mirrors or other artifices of the stage
magician have been used to trick them,
such as traps to permit the performer
getting thru the bottom of the oven
while the fire is burning. Salt may be

added to the alcohol to make a more
spectacular flame.

The fire-eater—Oh, yes! we almost
forgot to mention that he invariably
wore an asbestos suit, and further—as
we all know, heat rises very rapidly. A
strong draft of cool air is sucked in thru
holes in the bottom of the oven, by the
action of the blazing waste, and more-
over the performer usually laid on the
bottom of the oven, with his mouth
directly over either an opening in the
floor or else over a small pipe thru

" How red hot swords are swallowed,
steel boiler “escapes’ made, and how
Houdini gets out of the milk can full of
water just in time to save himself from
being asphyxiated—these and many other
scientific stage mysteries are explained
in the accompanying story. P. T. Barnum
was right it seems, when he said, “the
American public likes to be fooled.” He
did not mean this in a sarcastic way, but
simply stated the fact that Americans
like to be entertained by master magi-
cians. If you do not think.that Barnum
was right, just study a few of these
tricks and propound them to your best
friends or to the folks at home. You will

surprised indeed at the simplicity
with which the keenest minds are often
misled and shall we say ‘“double-crost”
7.o0r entertained?

5
which he breathed fresh air. The piece
of meat to be cooked was of course
placed near the top of the oven so that
some of the blaze and heat would reach
it. When the blaze died down after a
few minutes, the performer arose, opened
the door and walked out with the
cooked meat.

Those intercsted in Black Art per-
formers of a generation or more ago,
who swallowed not only tacks, nails and
poisons, such as arsenic, but also boiling
oil and a hundred other kinds of mis-
cellaneous hardware and junk, and “got
away with it,” will find it extremely in-
teresting to read all about them in Hou-
dini's *“Miracle Mongers and Their
Methods.”

The Disappearing Elephant.

Perhaps you were fortunate enough
to have visited one of the New York
theaters a scason or so ago, when the
art of magic was called upon not only to
make a rabbit appear from a magician’s
high silk hat, or from a hat borrowed
from a spectator, but to actually cause a
full grown elephant to disappear right
before your very eyes and surrounded
by a solid brick wall at that! This dis-
appearing elephant trick is illustrated in
Fig. 2. When the curtain goes up, the
rear and two side brick walls are ex-
hibited already built. The elephant is
then, with all due ceremony, paraded
across the stage and led up an incline
onto the platform supporting the walled
inclosure. Masons then start in build-
ing up the front brick wall, and at the
crucial moment when the elephant is all
locked nicely inside his little brick jail,
lo and hehold—the same elephant comes
ambling across the stage; and after
some of the bricks have been knocked
away you are convinced indeed that
there is no trace of the elephant or even
of his ghost left in the brick wall in-
closure. The diagram in Fig. 2 shows
how this trick was accomplished; after
the front wall was about completed the
elephant was led down the inclined floor,
which was hinged, and was then led
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along underneath the stage, thence up-

. stairs upon the stage once more, while

the hinged floor was pushed up in place
again. The action of the hinged floor
was rendered invisible to the audience—
thanks to a mirror placed at the proper
angle under the front of the platform as
indicated.

The Mail-bag Escape

The mail-bag escape is perhaps one of
the best tricks of this nature performed,
even at the present day, the audience be-
ing completely mystified as to how the
performer gets out of the mail-bag once
he has becn locked in, especially if
locked in the bag by men from the local
Post Office Department, and using a
standard mail sack fitted with the lock
used officially. Fig. 3 illustrates how the
escape from the mail-bag is made. To
begin with the performer in some cases
uses his own mail-bag, made exactly like
a government bag in every particular
and provided with a standard Yale or
Corbin lock; or else he may challenge
the Post Office officials to lock him in

. their own bag, provided with their own

lock. In the latter case the performer
does not see the bag or the lock until
he is going to be placed in it. By his
expert knowlédge of all such locks there-
fore, he has to provide himself with a
suitable skeleton key or else a standard
key to fit the lock on the P. O. mail-bag.
If he uses his own mail bag and’ lock,
he of course knows just what key to use.
This key is secured to a piece of strong
cord and this he secretes on his person
before coming on the stage. The com-
mittee from the audience pull the straps
tightly thru the loops on the bag and
finally snap the padlock in place. The
curtain of the cabinet is pulled down and
in a few minutes the performer appears
—free from the sack and also free of any
handcuffs or leg-irons, with which he
may have provided the committee, in
order to make the trick seem more dif-’
ficult. This trick is beautiful in its sim-
plicity, the only thing being that you
must know ahead of time what kind of
lock is going to be used on the bag, or
else take a long chance of guessing
which type of simple skeleton key will
unlock the Post Officc padlock. As
soon as the curtain is dropt on the
cabinet, the performer, gets hold of his
skeleton key secreted on his person (at-
tached to the sole of his foot with ad-
hesive tape if in swimming tights and
bare legs, (or carried in the pockets of.
his suit, if in evening dress), which key
is fastened to the end of the string as
you will remember. He thrusts nis key
out thru the small slit-like space in one
corner of the bag, which may have to
be forced open a little to make .room
for the key to be pushed out. The key
is allowed to dangle down eight or ten
inches. The string is tied fast to a vest
button so that the key will not be lost;
the performer then feels thru the canvas
of the bag until he gets hold of the key
—and noting the position of the lock he
fumbles around with the key until he
enters the key into the lock and-opens
it! He makes his escape, feeds the strap
back in place and snaps the lock in
place. The rest of the story is simple.
He then appears before the curtain of
his “Magic Booth,” a free man once
more. Aha! .

(Continued on page 174)
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Dynamite Boosts Plant and
Tree Growth

T is admitted that present methods of
cultivation do not penetrate sufficient-
ly into the earth, and that the use of
specially prepared agricultural ex-
plosives would seem to offer the de-
sired remedy. It is admitted by all au-
thorities in agriculture that the plow and
harrow do not go deep enough and they
advise the use of subsoilers. Scores of books
explain how and why each piece of machin-
ery turns over the soil, reduces it to fine-
ness, forms mulches, saves water, breaks
clods, aerates, stimulates bacteria, etc.

If all this wealth of invention and labor
is worth while bestowing upon the first few
inches of the soil, why is it not worth follow-
ing the roots down to their second foot of
growth, their third, and even their eighth
and tenth foot when they flourish at those
depths. The only reply is, “Yes, it would
pay, but how can it be done?”” It can be
done economically, quickly, and thoroly by
the use of explosives. Deep plowing is
recommended by all authorities ‘‘wherever
the resisting soil will permit.”” Machinery,
made especially for deep work may be stopt
by the har< sub-soil, but nothing can resist
the explosives. The farmer plows, harrows,
and spends a vast amount of time, labor and
money in cultivating the surface foot and

How Blasting the Soil
Enables Roots to
Gather Food and

Water from Lower
Soil Strata

rejoices in the wonderful alchemy that fol-
lows his endeavors—the mysterious activi-
ties he has set in motion. He works cheer-
fully and with confidence, largely because
he can see what he is doing. In the new
agriculture he must work by %aith and reason
at depths where he cannot see with his eyes
what is taking place. The result will place
before his eyes, in the form of bumper crops,
proofs of the benefits of his work. The new
agriculture simply points out the benefits
acquired by the thoro cultivation of the
foot, or two feet, and by explaining how and
why this is accomplished, points out the
value of extending the cultivation further
down bz the simple means of explosives—
all of which is pointed out by Prof. Gilbert
Ellis Bailey, Dept. of Geology, in the Uni-
versity of Southern California, in his book
entitled, ‘‘Vertical Farming.”

The harrow warms and aerates the soil,
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and promotes activity by oosening and’
separating the soil particles at the surface.
Explosives do the same, breaking, loosening, '
pulverizing at depths machinery cannot
reach. Drainage 1s recommended by all,
because it removes excess of water, admits
air, and gives proper moisture conditions.
Explosives have drained many a field and
secured all these benefits at far less cost in
time, labor and money than the usual
methods of ditching and tiling involve.

The importance of nitrification is proven,
but why confine it to the thin furrow slice,
when the action of bacteria has been proven
at depths of six feet in the humid soils of the
East, and still deeper in the porous soils of
the arid and semi-arid regions of the West?
Why not loosen the soil and secure proper
conditions by the use of some charges of
explosives? 1t is admitted that there is
much of plant food below the shallow plowed
and cultivated ground, and that the roots
will go down if they can. Why not open
the way and make it easy for them by
cracking and pulverizing the soil with ex-

losives as far down as the roots care to go*
t is admitted that water may be stored, as
in dry farming, by converting the soil itself

(Continued on page 162)
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240,000 “Movie” Photos Per Minute

HE heart of the ordinary moving
picture machine is the intermittent
motion, by means of which the film
is stopped in front of the lens, held
. stationary while the shutter opens,
and then moved forward the length of one
picture while the shutter is closed. This
operation normally occurs sixteen times in a
second. It can be made to occur one hun-
dred times in a second, but not faster. 1f the
mechanism is speeded up beyond one hun-
dred stops and starts in a second the film
tears. '

The whole mechanism is small and deli-
cate, but yet must be made sufficiently
rugged to be accurate, for any inaccuracy in
its working is magnified in proportion as the
picture on the screen is larger than the film
which makes it. Both because of its small
size and the need for making it accurately,
and because it has limits of speed, inventors
have for years sought to produce a picture
mechanism the movement of which would
be not intermittent but continuous . . .
which would, in other words, permit the
picture on the screen to appear even though
the film which produced it was continuously
moving.

A thousand schemes have been tried and
failed. Now comes C. Francis Jenkins, of
Washington, D. C., who invented and
patented the original intermittent motion
machine, with a totally new idea in projec-
tors which permits the film to move
smoothly and continuously, while the mov-
ing pistures resulting from it remain each
one In its stationary position, on the screen.

Mr. Jenkins’ device is not a theory nor
merely a patent—it has been made, tried,
tested and is now in use, although not yet
upon the market commercially.

Glass Prisms Solve the Problem

Mr. Jenkins’ scheme is simple enough in
conception. If the film is to move and the
light rays proceeding from the lens, which
have first passed through an individual pic-
ture on the film, are to remain in a stationary
ition on the screen, some method must

provided by which these light rays can
be continuously bent, this bending to be
opposite to, and equal in amount and speed
with, the movement of the film. In other
words, Mr. Jenkins' device puts a hinge in
the light rays. To understand how this is
done, imagine a prism of glass of any length,
we may say two feet. This prism is triangu-
lar in cross section at each end, but the right

By C. H. CLAUDY

No Intermittent Mo-

tion or Shutter Used

in New FlicKerless

‘“Movie’” Projector
and Camera

hand end is a triangle with apex up while the

left hand end is a triangle with apex down.

In other words, this prism is made so that it
reverses itself between its ends. In its cen-

ter it is not a prism but a bar of glass with
parallel sides.

1f such a prism be moved through the path
of a stationary beam of light, it will throw

Trird  slege

B
_’____7’7,;;————-—‘——5—
The

Diagram Above Will Help in Understanding
Movie” Machine Causes

has the Property of ding
degree de; upon the position and shape of the
preine “The Jenking prism 1o of constantly ch

shape, and as it revolves, it is clear how the beam of
light is first past thru the film and lenses and then
shunted to the screen.

that light on a screen in a band which moves,
up or down, as the prism is moved from one
side to the other. But if the band of light be
itself moving and the prism is moved so that
the movement it would cause in the sta-
tionary light beam is the reverse of the
moving light beam motion, then the beam
of light ond the prism will stand stsll.
The prism bends the beam up as fast as the
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film movement makes it move down; it thus
remains stationary.

Mr. Jenkins takes a circular plate of glass
and grinds upon the edge of one side such a
reversing prism, thus bending his straight
reversing prism into a circle. By revolving
this reversing prism in the path of the light
rays as they come from the film, he bends
them in an opposite direction to an amount
equal to their movement as caused by the
movement of the film. The result is that
the picture on the screen remains in posi-
tion, even tho the film is in continuous
movement.

In the illustration here reproduced, two
such prisms on the edges of two circular
plates of glass are shown; this plan is merely
a matter of convenience of manufacture, it
being easier to put two prisms on two plates
of gFass than one on each side of a single
plate of glass. But that is a detail of manu-
facture, and in commercial machines either
both sides of the prism would be upon oppo-
site sides of a single plate or the angles would
be so calculated that only one cutting of a
reversing prism would be needed on one side
of a single plate.

Films Move Continuously—No Inter-
mittent Motion.

‘The advantages gained by such a mechan-
ism are numerous. In the first place the
intermittent motion with all its delicate
parts and possibility of wear and derange-
ment, is dispensed with entirely. In the
second place, the film, moving continuously
is not subject to wear and tear as it is when .
started and stopped with great rapidity.
In the third place, there is no shutter neces-
sary with the continuous motion projector.
‘As the film is in continuqus motion but
without that showing on the screen, there
is no need for a shutter to mask its change in
position. Eliminating the shutter not only
simplifies the mechanism but makes it
possible either to show as bright a picture as
we ordinarily see with hal% the light we
usually have to use, or to show a picture
twice as bright with the same light. Some
shutters, of course, are closed but a third of
the time, in which case the Jenkins projector
shows a gain of light efficiency over such in-
termittent machines of but 509, instead
of 100%,.

These advanta are enormous, the
Jenkins projector 1s simplest, least subiect
to wear, least expensive and most accurate.

(Continued on page 191)
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¢, ., .*Hold on! For God's sake, Hold On.’ I Cried to Young, as I Gript the Deck Rail of the Air Liner and Swung Myself Aboard. I Leaned Over the Rail and
Looked For’d and Saw a Pair of Legs Dangling in the Air . . .”

The Deflecting Wave

HERBERT L. MOULTON

By

HE great air liners of the Acro Transit

Corporation carried neither pilot,

engineer nor crew in their silent

flights back and forth between the

two hemispheres. Pierre DeFoe,
the President of the Corporation, had de-
veloped, two years prior, the radio-con-
trolled mechanism that guided these giant
liners across the sea and was just now be-
ginning to reap the reward that his in-
ventive genius warranted.

The Corporation's English landing
field lay just outside of Liverpool. At the
Northern end of this field a single steel
tower, five hundred feet in height, sup-
ported an antenna, the lower end of which
terminated in a small, brick building two
hundred feet from the tower's base. In
this building were housed the sensitive
instruments that Pierre DeFoe had con-
ceived and invented. Entirely automat-
ic in their operation, they kept as many
as fifty air liners on their respective courses
over the Atlantic at the same time.

At a point midway on Long Island
was a field almost identical in character
with the English station, operating contro]
apparatus for American-bound air-liners.

The instruments at these two stations
had but one function to perform at all
times: the emission of a continuous wave

e P P et
——

A Radio-Dirigible
Story

of a certain length. Each air liner itself
carried the instruments that automatic-
ally controlled the ship’s rudders and kept
the nose of the giant craft headed for its
destination. Two powerful Diesel engines
‘turned the dynamos which generated elec-
tricity for the several motors. To be
more specific, there were eight motors,
each connected direct to a huge propeller,
the latter driving the liner thru the air at
a speed of from 75 to 100 miles per hour.

As has been said, each master station
emitted a continuous wave through the
ether, and as long as this wave was sent out,
all the air liners bound for that station
would hold to their course, irrespective
of changing winds, storms or other meteor-
ological conditions. When a liner came
within one mile of a station, it left the
master control and an operator in the
auxiliary tower brought the craft down
by means of a manual control, until it
rested upon a huge cradle on tracks. It
was thus towed over the field and in to
the unloading hangars.

Once every hour ‘an air liner left the
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Liverpool station while another made
its departure from the Long Island field.
Tons of express and freight were carried
over the Atlantic, the Corporation's pass-
enger service being a separate organiza-
tion, opegating regular air liners which
carried both pilots and crew.

For the past year DeFoe had been nego-
tiating with the Government for the trans-
Atlantic mail contracts. He pointed out
to the officials in Washington the fact that
his Corporation maintained a 48-hour
running time between New York and Liv-
erpool; that the factor of safety was as
great, if not greater, than that possessed
by the steamships; and that he could trans-
port the mails at a cheaper rate than could
the steamers, as his air liners were auto-
matic in their operation and did not re-
quire an operating personnel.

DeFoe had just arrived at that point
in his negotiations where the Post Office
officials were about to affix their signa-
tures to the coveted mail contracts, when
the unexpected happened.

On November 1st, 1927, the ‘““Ramapo,”
one of the Corporation's largést air liners,
left the Long Island airport with twenty

(Continued on page 166)
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SLRAY AUMIGLUIIAT KialT. A uC gical

war _interfered naturally with this enter- ing some of his most remarkable achieve-
taining pastime for the public, but now it is ments, figures drest by expert dressmakers
coming to light and M. Triboulet is produc- and operated by the artist's wonderful

SHNPLY HAVILE LUSUPP1Y UIE Uldiogue.

There is considerable literature on the
subject of marionettes, but this is a new
departure as developed by M. Triboulet.

A New All-Steel Airplane
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The machine is designed for quantity pro-
duction. Its weight is sixteen hundred

unds and it will carry a ton. Its speed
i1s put at one hundred miles per hour. If

An All-steel lane; Notice the Stream Line Effect
the Absence of Struts and Wires, and the Mechanical
Appearance of the Structure.

the machine in its performance plays up to
its appearance, it certainly will mark a
decided advance in aerial science. In its
design great care has been taken to obtain
at once safety and perfect control.
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Chippawa Power Canal To Develop
500,000 H. P.
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Gain 500,000 H. P. by
Outwitting Niagara River

By WILLIAM BUTLER

HE new Chippawa Power Canal

now being constructed by the

Hydro Electric Power Commission

of Ontario is one of the world's

greategt engineering feats. The

Hydro Commission was appointed, May,

1906, by the Legislature of the Province of

Ontario to undertake the development, gen-

eration, transmission and distribution of

electrical energy at cost to various munici-
palities thruout the province.

Can you imagine mere man trying to
double or triple the gigantic force of Niagara
Falls? Yet that is the aim in view in the
construction of this canal, work on which
will be completed by September, 1921. This
new power development is the first effort
made to utilize the full head of water be-
tween Lake Erie and Lake Ontario. At
Niagafa Falls only a portion of the total
head is converted into power.

Altho the development was promoted in
1914 it was not until 1917 that the grave
Eower shortage thruout the province, caused

y the war, compelled the Hydro Electric
Power Commission to look for an increaséd
supply of electrical energy. Ordinarily it
was designed to develop 200,000 horse

er at a cost of rome ten million dollars,

ut, because of the great power shortage,

the capacity of the plant was increased to

500,000 horse power. This was done by

slightly widening the excavation. The cost

of the new development v:iil Le over fifty
millions of d:llars.

How will the great force of Niagara be so
improved upon to yield all of this added
power? Niagara Falls drops only 150 feet
whereas the drop at Queenston will be 305
feet. Power is generated by water turning
turbines. The amount of power depends on
the speed and size of the turbines; and the
speed depends on the amount and head of
water turning them. The farther the water
falls, the greater the power it generates.
The Chippawa canal will outwit Niagara by
developing almost half a million horse
power, which is three to four times greater
than the production of any flants now at
or near the great falls.

The total length of the Canal is twelve
and three-quarter miles, of this, four and
one-half miles follow the bed of the Welland
River, the course of whose water is reversed,
and the remaining eight and one-quarter
miles of earth and rock excavation are from
Montrose to the forebay just above Queens-
ton. The Welland River runs sluggishly
into the Niagara only a short distance above
the Falls. By dredging and cementing,
the Welland !{iver is made to run back-
wards. Water will then flow up it, out of
the Niagara River and then into the canal
proper. An ingenious ice skimmer has been
designed for skimming off floating ice.

Tﬁ: magnitude of the undertaking is
almost bewildering to the laymen. er
seven miles of the canal is cut thru solid
rock. In the rocky portion of the cutting
the walls are vertical, the canal is thirty-
five feet deep and fifty feet in width. In
the short sections thru earth the canal is 35
feet wide at the bottom sloping out to 160
feet at the top. Some 15 million cubic
yards of material have had to be blasted
and removed. Over 2600 men are em-

P double track railway 45 miles in length
skirts the whole works. The majority of
the engines, employed in carrying away the

excavated material, are wectric, altho a

The Queenston—
ChippawaPower
Canal Takes Water

From Above Ni-
agara Falls

few steam engines are used. The engines

used here are much larger and more power-

ful than the average electric engine. There

is no loss of time and no waste motion as
one train of cars moves off to the main dis-

Feature July
Articles

Soaring Like the Bird—The ncw
Nimfahr flexible wing airplanc. Ex
Dr. Alfred Gradenwits.

The True Cause of FKcy Fever—
Its Prevention and Cure. By Dr.
Ernest Bade.

The “‘Sixth Sense”—Why pigeons
fly toward their home; why cats and
dogs find their way home; how animals
count numbers and accomplish mathe-
matical computations. By Joseph H.
Kraus.

How to Build a Violin—An excep-
tional article on an instrument herelo-
fore considered difficult to build. By
Harry L. Gray.

The Réle of Radio-Telegraphy cnd
Telephony in Police Work.

Micro-Organisms Found in a Drc)
of Weter. With wonderful illustre-
tions. By Dr. Ernest Bade,

The Detection of Food Adulterants—
IT>w to pe:form the simpler chemical
tec's. By Prof. Floyd L. Darrow.

“The Red Vote''—The most grip-
ping, well written and baffling scien-
tific story you ever read. Narrated by
Harold F. Richards.

Inventions that have Earned Wealth.
No. 2—The Story of the Fountain
Pen. By Charles Frederick Carter.

Simultaneous Arc and Spark Recep-
tion on a Ship Radio-Set—Describing
actual results and how they were ob-
tained. By Arthur H. Lynch.

The Compound Eyes of Insects—How
theywork. By William M. Bulterfield.

Lightning and Thunder-Storms—
Some popular explanations of the
effects of lightning, including ‘‘ball
lightning.”

posal dump, another train is ready to be
loaded.

Many interesting and curious machines
are in operation. Some of science’s greatest
engines are used on this work. One of the
centres of interesting things are the three
steam shovels which weigh three hundred
and seventy tons each, and are said to be
the largest shovels ever used on this con-
tinent. To illustrate their greatness: the
shovels lift eight cubic yards of material at
one bite. The shovels are moved on a
specially constructed track under their own
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power. Practically all the machinery on
the job is electrically operated. The chan-
neers or submarine drills which pound twenty
feet deep into the rock are said to be the
most powerful on earth. Fourteen shovels
and dredlg‘es are at work continually. The
largest hydraulic dredge known, “The
Cyclone,” loaned by the Toronto Harbor
(C.‘oml‘rrﬁssion, is operating in Chippawa
reek.

The forebay previously mentioned is a
huge reservoir just above Queenston where
water is stored for supplying the various
electrical units.

The deepest cut is at Lundy’s Lane with
a total depth of 145 feet, and is made up
of 70 feet of earth and 75 feet of rock. Con-
siderable difficulty was at first encountered
because of quicksand, but this difficulty was
later solved. From Chippawa to Queens-
ton the total fall in the canal is about 10
feet and the flow of the water will be six
feet per second.

Contracts have been placed for five 45,000
IK.V.A., 12,000 volt, three-phase, 25-cycle,
18714 R.P.M. vertical generators. Volt-
ages as high as 132,000 for line transmission
will be used.

Next September when the water is turned
into the canal the people of Ontario will
have for themselves the largest individual
power development in the world, and will
shortly be able to boast of possessing the
largest power house in the world. It is now
in course of construction and when com-

leted it will be the latest in electrical and

draulic equipment. Located at the tase

of the cliff the power house in comparison

looks small, yet the Hydro administration

offices in Toronto—a six story building—
would fill only a corner of the building.

Here is a vivid way of illustrating its size:
If it were possible to place the cower house
in front of the American Falls, that great
sheet of water would be cntirely obliterated.
The dimensions of the building are

roximately as follows: Heigsht 160 feet;
cn%th 650 feet; and depth 160 feet. The
building will be of structural steel and con-
crete and the floor is sixty feet above water
level. The superstructure is going up rap-
idly and several 150 ton cranes are in opera-
tion. The rear portion of the building will
be used for offices and storage purposes.
Telegraph and loud-talking telephone com-
munication between the dynamo and main
control rooms will be provided.

Access to the power house is provided
for at the top of the cliff. There is an ele-
vator down to the half-way level and a
tunnel leads to the generator room. The
main jenerator room will be 60 feet high
and the same rumber in width. The
thrust bearings in th:ee gencrators are de-
signed to carry a load of 1,000,600 pounds.
A%out 100,000 cubic feet of air per minute
will be required to cool the generators at
full head. The weight of the air passin
thru the generator every three hours wi
equal the weight of the generator itself.

The project is strictly a Canadian enter-
rise both in its conception and execution.
t is interesting to note that over 75 cent

of the engineering staff received their train-
ing at the Provincial University. Another
interesting point is that 80 per cent of the
electrical equipment is made in Canada,
the cost reaching close to $4,000,000
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Several Interesting Types of French Helicopter Planes are Illustrated Above.

of This Type of Flying Machine

The World War having Interfered Greatly With the Development
a o

Will the “Helicopter” Be the Flying
Machine of the Future?

By E. H. LEMONON

RECORDING SECRETARY OF THE FRENCH AERIAL ASSOCIATION

Vinci, where a design is described of

an Helicopter formed by a ‘great

screw turning about a vertical axis.”
Towards 1768, Paucton lays down the prin-
ciple of a machine having ‘two turning
mills, one to support the apparatus and one
to drive it along.”

HE first suggestion of the Helicopter
I is found in the works of Leonardo da

Fig. 1. Principle of the Ddfaux Helicopter, Which
A Flew. An ine M Rotates Two Pairs
of Horizontal Screws, and H!. These Screws
Tumn Two-By-Two in the Same Direction, Each of
the Two Lateral Pairs Turning in Opposite Directi

In 1784, Launoy and Bienvenu built a
machine consisting of a bow which was bent
while making the string perform some revo-
lutions round the arrow which bore at its
free end a screw formed of four feathers.
The lower part of the apparatus had another
screw, and in flight the arrow and-the upper
screw turned in one direction and the lower
group turned in the opposite direction.

During the 18th century there were many
attempts in this direction, but none at-
tended by any great success.

In 1862, Ponton d’'Amécourt had an in-
teresting machine built. The boiler was
made of aluminum and the cylinders of
bronze, and the pistons worked two screws
10.56 inches above the ground turninﬁ)in

Sep

opposite directions. Total weight 6

boiler 314 inches high and 4 inches diam-
eter. Total height of model, 2 feet.

In 1877, Enrico Forlanini built a remark-
able steam Helicopter, which for the first
time left the ground bearing its own engine.
The steam generator was a little hollow
sphere filled two-thirds full of water pre-
viously heated to a pressure of 160 lbs. to
the sq. inch. The engine drove one support-
ing screw and the machine rose 5.2 inches
and remained in the air 20 seconds.

In 1903, Colonel Renard, established by
calculation the ‘‘possibility of sustaining in
the air a flying machine of the Helicopter
tzpe, using internal combustion engines in
their actual state of lightness.”

In 1905, Dr. J. Richard flew the machine
“Leger” for a few minutes. It had two
co-axial screws superposed with a diameter
of 210 inches, turning in opposite directions.
Total weight, 187 Ibs. An electric motor
drove the screws and the accumulators
which supplied the electric energy were on
the ground, connected to the Helicopter by
two conductors.

The brothers Dufaux were the first to
produce an Helicopter rising by its own
means carrying its engine an, line. In
1905 they built a machine, the model of
which from the very first rose by its own
means, carrying a useful load of 13 Ibs.
The engine M had two double-acting cylin-
ders and air-cooled by small fins. 1t drove
two pairs of horizontal screws H and H’

each having a diameter of 80 inches, and
placed at the ends of rigid bracing in tubes
of steel a b c d. These screws turn two by
two in the same direction, the two lateral

Fig 6. Papui—Rouill “Gyroruf." The Hollow
w 13 C-E-A, Has a Current of Air Sucked Thru It
By the E e B, the Air Escaping From thc Tip H;
the Reaation on the Surrounding Air Causes the
Wing to Rotate and Lift the Apparatus Into Space.
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pairs turning in opposite directions. The
are made with great care with radii of hol-
low wood and covered with glazed silk.
Total weight of Helicog»ter, 38 Ibs. Normal
speed of engine, 1.500 revolutions per
minute, giving a little over 3 h. p.

In 1907 Breguet and Richet constructed
their “Gyroplanes.” The first weighed
1,364 lbs. and rose easily® with its pilot
nearly six feet above the earth. Area of

. _‘The French “Alerion” Helicopter, Prov.ded
Wings.” The Plane Has the Usual

Fig. 7
Wfth “‘Revol
Fuselage, Rudder G, and Stabilizing Tail Plane, S.

wings (rotary), 280 sq. feet. Engine, 45
h. p. The second had screws giving a ver-
tical thrust of 1,056 Ibs., h. p. 37. The
machine flew horizontally about 20 minutes.

Paul Cornu constructed an Helicopter
the screws of which covered an area of 65
sq. feet, h.p. 12, bearing weight of 572
Ibs. With two men on %)oard the total
weight is 721 Ibs. The machine rose easily,
its engine developing 15 h. p.

In 1912 Vicomte Decaze constructed a
machine with two planes of 250 sq. feet each
in tandem. There are two supporting
screws superposed and co-axial 1313 feet in
diameter turning in opposite directions, and
driven by a “Gnome”’ engine of 50 h. p. To
left and right two small planes stabilise the
machine Their efficiency is constant what-

(Continued on page 182)
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1—Emerson Record, Vertical Illumination

X 25;

2—Record About 60 Times X 25; 3—Combination Record Cut X 25; 4—Lateral Cut

Record After Playing Very Often, Vertical Illumination X 50; 5—Looking At Record “End On” With Recording Needle in Groove Oblique

Illumination X 3)4; 6—~Emerson Combination

Cut X 25; 7—New Columbia Record X 25; 8—Used Steel Needle Showing Worn Point X 25.

The Figures Following the Multiplication Signs Indicate’ the Magnification in Diameters.

Frozen Music

How Music Is Produced by the Phonograph Record

By

My decar Mike:
It is now a long time since I

have left you, and strange things
have happened on my recent voyage. 1
hope this letter reaches you in good health
and that your several thousand children
are doing well, and that you are still able
to count them. As for myself, you will re-
member that I was torn away from you
a gust of wind, and while floating, I sud-
denly saw beneath me a large black shining
disc of tremendous proportions. It looked
like an entirely new world to me, and I
don’'t recall having seen it described by any
of our scientists.

In company with several hundred other
Microbes, ofy your illustrious family, I
settled down gradually upon the shining
object and as we drew nearer, we saw tre-
mendous canyons paralleling each other as
far as the eye could reach. These crevasses,
seen from a Freat height, looked very reg-
ular and uniform, but as we came closer
at the end of our journey, we could see that
they were very rough, which puzzled us
greatly. We settled slowly down into one
of these tremendous canyons, and finally
after a long voyage partially in the dark,

LETTER from Bac Teria to his
Jfriend Mike Robe.

and Its Needle
H.

MEMBER OF AMERICAN PHYSICAL SOCIETY

we landed at the bottom of the valley,
which at first looked like a river to me,
due to its silvery white appearance—at
least it looked so before we descended. But
once we were down, we noticed that it was
simply a hard, wide river-bed which we at
first took as a distinct bed of a great stream.
Accompanied by the rest of, the family,
I immediately started to investigate our
new surroundings.

It seemed as if we were in a strange val-
ley or canyon, with slightly sloping walls
that were very rough and uneven. One of
my friends, a geologist, noticed that the
walls with their protruding rocks apparently
consisted of mica- and shellac-like forma-
tions. Everything was mostly black, but
here and there white rocks protruded from
the irregular walls; only the very bottom
seemede}zairly smooth as if polished by some
gigantic instrument. For many days we
walked along this canyon, and it seemed to
have no end. We saw the sun pass over us
three times, and still we progressed upon
our path which seemed without termina-
tion. On the fourth day, we suddenly be-
came aware of the fact that our canyon
seemed to move, beneath us, carrying
us along. Looking up at the sun, we saw
the latter moving rapidly, and had it not
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been for the jarring motion that felt like a
terrific earthquake, we would have sworn
that the sun described large circles in the
heavens. We were pondering over this for
a long time, while the motion of our canyon
increased, when all of a sudden a tremendous
noise made itself felt that shook us to our
very hearts. Then without warning, there
suddenly burst upon us gigantic notes and
sounds, not unpleasant to hear, but the

were so loud that we were almost deafened.
While we were still debating this strange
phenomenon, one of our friends suddenly
pointed up to the sky and we saw rushing by
at tremendous speed a silvery white tower
of gigantic proportions, but 1t disappeared
almost instantly. Within a short time it
made its appearance again in the same part
of the heavens and continued to do so for
some time. The sound seemed to fill the
entire heavens, and increased every second.
My friend, the geologist noted that every
time the tower appeared it seemed to draw
nearer to us, and it dawned upon us sud-
denly that sooner or later, it would come
rushing thru our canyon because the geolo-
gist had an idea that the canyon in which
we stood was nothing but a tremendous

spiral.
It was very true. Soon we felt that the
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1—Unused Needle, Vertical and Oblique Illumination X 50; 2—Used Needle, Vertical and Oblique Illumination X 50; 3—Lateral Cut Record,

‘Record Played Very Often, Vertical

llumination X 27;

4—Edison Record X

25; 5—Fiber (Bamboo) Needle, Vertical Illumination X 27;

6—New (Okeh) Record, Lateral Cut Vertical Illumination X 50. The Magnification Is Exprest in Diameters.

tremendous shining object was indeed
coming nearer, because we could feel the
walls of our canyon vibrate. Also, every-
time it passed us now, we felt a certain
amount of heat which its passage produced.
Finally the cataclysm came! Far in the
distance we saw the shining white tower ap-
proaching—it pierced the sky as far as the
cye could reach. The sun shining upon it
gave it a weird brilliance all of its own. It
came on with a tremendous speed, incon-
ceivable for you to understand. We just
had time to jump into a cave which the
geologist had noted before, and then every-
thing seemed to happen at once. Our whole
organisms shook, and the air and heaven
were filled with sounds that will never be
forgotten. We could see the white metal-
lic tower rushing by us, knocking down
rocks and portions ot the canyon's walls as
it went by screeching tremendously. We
were knocked flat on our backs from the
cyclonic on-rush of the air; the heat be-
came insupportable, produced no doubt by
the friction of the tower against the walls
of the canyon. Smoke and dust filled the
air, while rocks and stones came tumbling
down like an avalanche from all sides.
After that the sounds gradually decreased
and suddenly stopped entirely. My hear-
ing, however, is entirely lost for the time
being and I am too broken and unnerved
to continue my voyage, so I am sending this
letter by my friend the geologist who seems
to have fared better than myself. I trust
to join you in the near future.
* * * *

The above fanciful tale is written only
with the idea of explaining to the reader how
the ordinary phonograph record and its
grooves would appear to a microscopical
human being. When we look at the or-
dinary record, we do not realize the won-

ders contained in the black disc, and its
ubiquitious needle. There are many things,
however, that our scientists study in order
to find out just how to better and how to
perfect records, and how to tell the public
to use the same. It is not the purpose of
this article to explain the manufacture of
phonograph-records, which is a story by
itself. Rather do we take the record and
the needle as we find them in order to ex-
plain their physics.

There are several styles of phonograph
records. First we have the old style,
hill-and-dale groove, which means simply
that the needle moves up and down as it
passes thru the grooves. The record most
used today, however, is of the lateral cut
type, meaning that the bottom of the
needle is always at the same height,
not travelling up and down, but moving
sideways like a pendulum. The next type
is a combination of the two, namely up
and down or the hill-and-dale variety and
the lateral cut as well. This gives rise to a
complicated motion of the needle. In
the hill-and-dale type, it is apparent that
the needle being pushed up and down
operates the diafram and the sound box in
an up and down fashion. This vibration
gives the sound. The faster the needie
vibrates up and down, the higher the note
or intch of the sound. The slower its u
and down vibration, the lower is the pitcﬁ
of the sound.

In the lateral cut such as used in the Vic-
tor and Columbia records, the needle vi-
brates back and forward because the chan-
nels or grooves are not strictly parallel
to each other, but are of a wave-like or
snake-like contour. The more snake-like
sharp curves there are, the higher is the
pitch of the sound, and the fewer the
waves or bends in given lengths of
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the curve, the lower the pitch.

So much for the modus operandi. Let
us now see what happens to the needle as
it travels in its groove. It should be noted
that if a very hard needle is used, such as
for instance Tungsten-steel or other re-
fractory material, the walls of the groove
are worn away rapidly. For that reason
soft steel needles have been found the best
for all-around work, because here the needles
themselves wear down while the walls of
the groove are preserved to better advantage.
It has been found in actual demonstration
that where diamond needles or the like are
used, the record soon becomes played out.
Our illustrations show: Fig. 1, an ordinary
new-style needle as it appears in large
magnification. In Fig. 2, the same needle
is shown after it had played once. Note
the oblique cut produced by the grinding
effect of the record groove-wall against the
steel. It should be noted that if the record
needle is left in place, and the same record
is played again, not much harm is done.
The great crime, however, is to use a needle
that has once been played on another
record. There is not one chance in. ten
thousand that the worn needle will fit the
groove correctly. Instead, #¢ will act as a
cutting tool and will begain cutting material
away from the sides of the groove-wall,
thereby spoiling the record in a short time.

Many claims are being made on certain
Fatent needles, but it is safe to say that
ew of them are good for the record in the
long run. Soft steel needles of the com-
mon variety are probably the best, despite
all other claims. A study of our photo-
graphs (which unfortunately could not be
produced in their full size, due to lack of
space) is very interesting.

Fig. 3 is particuarly noteworthy. This

(Continued on Page 177)


www.americanradiohistory.com

Recording Earthquak’es

By PROF. T. O°CONOR SLOANE, PH.D. LL.D.

HEN an earthquake occurs, how-
ever restricted may be the area of
disturbance, the tremor it pro-

duces in the earth goes over the

whole surface, and by sufficiently
delicate instruments could be detected at
any point on land. On water, of course, the
conditions are such, that it would be prac-
tically impossible to detect the slight dis-
turbance to which the water is undoubtedly
subjected by each distant earthquake.
There are, however, records of ships, so
close to submarine earthquakes, that they
were shaken up by the waves produced
thereby.

What we speak ot here, however, is the
obtaining of records of earthquakes at sta-
tions on the surface of the land; and by
the instrument called the Seismograph,
earthquakes, thousands of miles distant
from theobserving station, are detected; the
time of the disturbance at the Seismographic
observatory is accurately noted, and rather
elaborate calculations give the locality of
the earthquake proper. The object of the
Seismograph is to make the earth record its
own tremors on a moving strip of paper, and

Experimental Model of Earthquake Recorder With

Weight ;'I.md Below Sus Pivots or Axle.

This Apparatus Records Vibrations of the Earth in
. One Direction Only.
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to the earth, it is obvious that its tremors?
if great enough and in the right direction®
would be marked upon the paper.

The next cut shows an instrument based
on the reverse principle. Here we have a

ndulum inverted, its base resting in a cup-
ike depression in the base, and kept by
rubber bands in a vertical position. After
what has been said, its action will be clear;
the pencil is attached in this case near the
top, and the paper is carried by a little
block; moving the base back and forth will
give the same lines on the paper as before,
the weight at the to? of the pendulum re-
maining approximately stationary.

These are the crudest possible represen-
tations of the principle. The real instru-
ment is constructed with the most elaborate
care as to the suspension. The record b:
proper arrangement of a system of levers is
magnified perhaps sixty times or more, so

(Continued on Page 193)

N‘B:dhrthqmekmrduhTMQ
at , the Weight Being Placed_Above
the Pivot. The Vibrations of the Earth, as Before,
in One Direction Onls are Recorded By the Pencil
on a Strip of Paper.

www americanradiohistorv. com
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Famous Women Scientists

leading women workers of this

age, and our readers will be inter-

ested in learning the special work
done by each. Our government has long
recognized the technical skill, consciencious-
ness and industry of the fair sex. The
woman’s mind is particularly strong 1n
special and detailed operations of science
and technology.

We are soon to be honored by a visit
from Madame Curie, the world renowned
scientist of the College of the Sorbonne in
Paris, whose life-work has been devoted to
the study of radium. After all that she has
done for the world, she is a poor woman;

OUR illustration presents some of the

Women Are Supposed to Dread Snakes but Miss

Doris Coch of the M is an Exception to the

Rule. Miss Coch an Exceptionally Gifted

Young Naturalist, is S&ecill Assistant to Dr. Leonard

Stejnege, Chief of the Biological Division of the
National Museum.

her life has gone for the good of humanity,
and America is now accumulating a fund to
buy her one gram of radium, so necessary to
prosecute her work.

Her portrait occupies the center of the
page, and her four American sisters in
scierce are grouped around her. We now
return to them and will give a few words to
the work of each of these distinguished in-
vestigators. One is a leading worker in the
Federal Department of Agriculture—the
other three are in the service of the National
Museum, Washington, D. C.

Mrs. F. W. Patterson is one of the leading
experts in the Federal Department of Agri-

culture. She is a leading authority on the .

fungoid diseases of plants, and is constantly
working in this all important field of work to
arrest the destruction and impairment of
plant life. R

The National Museum, familiar to all
visitors to the National Capital, enjoys the
services of the other three representative
women workers. .

Miss Pearl Lee Boone is an authority on
cephalopod mollusks, and acts as assistant
to Dr. Paul Bertsch of the Division of Bi-
ology at the Museum. That she does not
confine her attention to cephalopods is
evident from the cut, where altho an octopus
and a squid appear as cephalopodous ob-

Madame Curie, the World Renowned Radium Sci-

entist, Appears in the Center Photo. On Her Visit

to This Country She Will be Presented with a Gram
of Radium for Her Research Work.

jects for her study and investigation, the
bunch of lilies in the background shows
that she has not lost the sense of beauty, so
strong in her sex, and has at least an aesthet-
ic feeling for botany.

Miss Mary J. Rathbun is an associate in
zoblogy at the National Museum and inter-
nationally recognized as the leading au-
thority in the world on crabs. In the photo-
graph Miss Rathbun is seen examining the
fossilized claw of a member of the crab
family, who died some ten or twenty million
years ago. She is the author of a number of
books on her favorite subject.

Women are supposed to dread snakes, but
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Miss Doris Cochrane of the National Mu-
seum is an exception to the rule. Miss
Cochrane, an exceptionally gifted young
naturalist, is special assistant to Dr. Leon-
ard Stejnege, chief of the biological division
of the National Museum and since the
recent death of Dr.- Burroughs, dean of
American naturalists. Miss Cochrane is
handling one of the serpent tribe, appar-
ently indifferent to its supposedly repellent
traits and appearance. .

The advent of women into the field of
science has not been a sudden one, for the
gentler sex have quite frequently shown
their aptitude and qualifications for this
sort of work. One has but to consider for a

Miss Mary J. Rathbun, Associate in Zoology at the

National Museum, Who is here Seen E ing the

Fossilized Claw of a Member of the Crab Family who

Died Some Ten or Twenty Million Years Ago. She

is the Author of a N\méb%r oftBooks on Her Favorite
ubject.

moment the fact that practically the whole
of the present generation is being educated
in the public schools of the country by
young women, who have had the necessary
intensive training, as provided in the
Normal schools and colleges. If women
can show such high ability in this exacting
work of guiding the minds and destinies of
our future Napoleons of finance, industry
and science—surely they are to en-
couraged and given every opportunity to’
help in the great work of science; particularly
in the realms of medicine and biology. From
the study of diseases in animal life has come
much of our present-day knowledge.
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Audion Amplifier Magnifies Hea:rt Beats

N interesting demonstration was

given recently to a group, of medical

men from the Army and elsewhere,

of a novel device recently developed

in the Signal Corps Laboratory at
Washington, under the direction of General
George O. Squier, whereby heart beats may
be amplified thousands of times and made
audible to a large audience in an amphi-
theatre.

The principle involved is similar to the
one used in the large amplifier employed on
March 4th to increase the volume of the
President’s inaugural address in front of the
Capitol.

X special heart transmitter has been de-

signed which rests by its own weight over

- - b o VEY® AV T TR &

tne pauent s neart, wno 1s 1ying on a coucir.
The passage of the blood thru the different
valves of the heart causes vibrations in an
air chamber, which faithfully reproduces all
of the various actions of the blood passing
thru ti.e different valves of the heart.
These are transmitted over the wire to an
amplifying apparatus, which consists of a
group of regular standard Signal Corps
vacuum tubes, such as are used in wireless
telephony and telegraphy reception and
when amplified actuate a special receiver
attached to a large horn which projects the
sounds thruout the building.

At the demonstration the group of doctors
could hear the action of the heart thus mag-
nified and could discuss at Pleasure among

PIHIVO I PRFO. &

themselves the peculiarities of ecach patient.
The patient need not be in the same build-
ing, but can remain at home at any distance
from the receiving apparatus, which would
usually be in a hospital, since the high
frequency carrier current which transmits
the sounds along the wire by means of elec-
tric waves guided by an ordinary telephone
line, furnishes a perfectly silent vehicle for
transmitting all of the delicate variations of
sound caused by the heart, to the receiving
apparatus. It is thought this method will
furnish a superior means to physicians and
surgeons for diagnosing heart diseases of all
kinds, and for studying the circulation of
the blood in any part of the body.

“Hitching Posts’” for Airships

The two photos above illustrate the latest of hilching post
for dirigible airships. In the near future we will wndoubtedly see
a great many of these steel towers erected all over the country, asa
new American corporation has just been formed to provide airship
transportation between the larger American cities. They plan to
open a New York to Chicago air service by the spring of 1922.

he steel tower here shown is provided with an elevator for the
passengers and also carrier pipes for supplying fuel and gas for

www americanradiohistorv. com

inflation of the balloon compartments. It has been found that this
type of anchorage for the giant air-liners, such as the R-33 here
shown, is the best, particularly in stormy or windy weather, as it
is very dangerous to have these large and rather delicate aircraft
near the ground, for they have the undesirable habit of bumpin
themselves to pieces even in a medium wind, if they are anchores
or held down by ropes near the surface of the ground. A dirigible
close to earth is like a ship in shallow water.
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Why Insects Fly Towards Lig’ht

not been satisfactorily explained.
We know how the eye is formed,
know its structure to its minutest
.- detail, but its action can not be determined
with absolute accuracy from these facts.

By far the greater part of the insects
have two kinds of eyes: simple or dot-like
eyes also called ocells, and the main or com-
pound eyes.

The simple eyes are generally found on
flying insects. These are not faceted altho
they are composed of a group of simple eyes.
The number of optical cells composing the
eye varies with the different species of in-
sects. Where there are only a few, the
animal can onlv distinonish

OW insects see and how their eye
resolves the picture has, as yet,

By Dr. E. BADE

part of the visible picture. Thru the com-
bined action of all facets, the object viewed
is brought to a harmonic whole. But
each part of the compound eye makes only
that part of the object visible which lies in
its axis. At the end of the retinal lining a
reduced, upright image is then produced,
which consists of many partial pictures
mosaicly brought together.

The range of visibility is by no means
reat, in all probability insects cannot see
urther than about six feet, and if they are

able to notice motionless objects has not,
as yet, been determined.

Colors can be distinguished without diffi-

culty, and some of them seem to react more
favorably than others, but here again the
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colors preferred by some are shunned by
other species. By means of sight, and not
by the odor, the honey bee seeks the flower
in order to remove the nectar.

Many of our insects, and especially the
moths, are nocturnal in habit. They are
much more lively at night than during the
day. The same is true of many bcetles.
Others with similar habits are the locusts,
crickets, mosquitoes, May flies, caddis flies,
etc. All these insects are lured by bright
lights to which they fly as if intoxicated.
And they remain as if held by some invisi-
ble bond, and if one of them is grasped in
the hand, and thrown into the darkness
where the light does not penetrate, they
will return the next instant.

The eye, which is stimu-
lated thru the light, trams-
forms the wave motion of light
into merve motions. This op-
tical stimulus of the nerve end
organs makes the insect fly to-
wards the light. Since the
compound eyes are only slight-
ly sensitive to light, these, in
all probability, do not cause
the animal to deviate from its
course and fly into the magic
circle of artificial light. This

As Dr. Bade Points Out, It is Hardly
Conceivable in View of the Present
Knowledge of the Compound Eyes of
Insects, that there Is Co-Action
Between These Eyes and the Brain of
an Insect Which Causes It to Fly
Helplessly Toward a Flame or Light.
Since the Compound Eyes are (;n?
Slightly Sensitive to Light It Is
Hardly Possible That These Cause
the Insect to Fly Toward a Light, This
Bei; Accomplisht by the Simple
yes or Ocelli Shown in Fig. 1.

is accomplished by the simple
eyes or ocelli. These simplc
eyes undoubtedly also influ-
ence the direction of flight
besides keeping the body in an
upright horizontal position.

Wghen the body isin its nor-
mal position, each of the sim-
ple eyes receive equal illumi-
nation. Where there are three
ocelli present, as is usually the
case, one of the ocelli, when
the body is tilted, will re-
ceive less light than the other
two which are looking up-

(Continued on page 195)
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Why the Mississippi River Runs Up Hill

OT all of our readers realize what a
penchant water has for going up hill.

All the stems and tree trunks of the
vegetable kingdom draw water up from the
earth to the extremities of their branches

and leaves whence it evaporates mto the
air. The forest, or the field of grain rep-
resents great quantmes of water flowing
vertically upward. It is safe to say that
any river flowing towards the equator

“The Sun Do Move” and the Misasissi
Exceeds the Polar Diameter the

River Runs Up Hill. As the Equatorial Diameter of the
outh of the Mississippi is Several Thousand Feet Fnrthet

From the Center of the Earth Than Is Its Source, ThetdmlnlShictSenoeﬂnRivetlmU
and the Same Applies in General to Rivers Which Flow Towards the Equator. h
Rivers Flowing Toward the Poles May be Taken as Running Down a Rohuvely Stup

Shot-Gun Trap Foils a Safe Robber

of iron pipe, }4” in diameter, which pipe
was fastened in the top of the mon e(f' draw-
er. This piece of pipe was provided with a
strong iron plug or cap at one end and was
then loaded with buckshot and black pow-
der. At the rear of the improvised gun, a
hole was drilled to take a standard percus-
sion cap, which cap was fired by a trigger
connected with a cord to be pulled and
which operated a hammer to strike and de-
tonate the cap when the drawer was drawn
open a certain distance.

These devices, while they may prove
efficacious, are always possest of a strong

element of danger to the owner of the safe,

for he may in opening the safe in the morn-
ing forget about the shot-gun attachment,
and be shot himself.

Speaking_of burglar alarms or other pro-
tective devices to bejfitted on or in safes,
there are many other devices which can be
worked out and which would prove more

desirable undoubtedly, in view of the afore-

mentioned objections. Dr. O’Conor
Sloane, has made a very good sug-
gestion, viz., to fill the safe with

comprest air and when any drilling is

City Concern’s Office Recently, with the
B&c:shot Wounds. The
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flows up hill, beciuse its mouth will be more
distant from the center of the earth than is
its source. If this does not hold, then the
river is practically a cataract, so great
must be the rate of descent of its water.

The Mlssxssnppl counting its course from
Lake Itasca in Minnesota flows to the south
thru about 15 degrees of latitude, whichis
about one-fourth of the distance from the
pole to the equator. Now the equator is six
and a half miles approximately further
distant from the center of the earth
than is the pole. It follows that were the
Mississippi credited with a perfectly level
bed so that it did not flow at all, then its
mouth would be about one-fourth of the six
and a quarter miles, more distant from the
center of the earth than its source would be.
To get the real distance, we must subtract
the height of its source above sea level,
which is about 1400 feet, leaving a little
over a mile for the excess distance of the
mouth from the center of the earth. In
this way we determine that the Mississippi
really runs about a mile up hill.

If a ship started from the Arctic regions
and sailed to the equator, it would rise some
six and a half miles; an elevation which is a
greater space than the height of the tallest
mountain in the world. It would require

done or the door tampered with, the
air escaping will cause a mnoise and
also serve to act on a diafram relay,
which in turn may ring a or
alarm.

The Improvised Shot-Gun Illustrated Above Was Fitted Inside the Cash Drawer of a Safe in a New York
Result that the Safe-Breaker Luuled in the Honihl th ‘Severe
Unusual Nature of ‘l‘hm Wounds Aroused th d e
Result That the ‘‘Patient” Was Found to be the Party Who Had Opeaed

lice, with
Night Before.
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Mounfiﬁg’ Great Guns on Frozen Clouds

A wild English inventor-as we at Jeast
believe, suggests freezing clouds into solid
ice and using them as.gun platforms. This
invention has, it seems, actually been sub-
mitted to the British war-authorities:. The
statement of said authorities says little of
his- reception, but it-app g
k’indlf but firmly led to the door, yet: before
he left managed to explain a scheme he had
for suspending heavy guns from captive
balloons. o

One inventor wished

to projeci heat

rs that he was.

waves against airplanes and so destroy
them. Part of his plan was to set up elec-
tric fields that would paralyze the magnetos
of enemy airplanes when they attempted an
attack. None of these enthusiasts seemed
to realize the limitations of their sugges-
tions. A man
lights to anti-aircraft guns, and so fire
along the beam of light.
fact that the path of a shell and the path
of a ray of light are somewhat different.
Among other weird inventions was one

lanned to attach search-

He neglected the

for throwing live wire cables against the
enemy, using rockets to get the cables acrass
,No Man's Land. It was suggested that a
tunnel be biilt all the way into Germany., .
and also that trained cormorants be sent
to pick the mortar out of the chimneys: of
the Krupp factories at Essen. © - - . =
There is little doubt that Baron Mun-
chausen would. fade away before some of
these wild-e€yed projectors, and the Keeley
motor yields in absurdity to such ideas
as are detailed above. T

T-im'ing' Motorcycles "El.ecitrically S

The beach at Flonida: has long been used
as a speeding course for motor propelled
and even wind propelled vehicles. _ It is of
course almost levefeand the slight incline
towards the water is so little that it fur-
nishes an ideal course for exhaustive ex-
perimentation with high speed wvehicles.
We reproduce a rather remarkable photo-
graph of a motorcycle at Daytona Beach,

v e % Tl 6o

How Science Accurately Measures the Speed At Which Racing
Meams of the “Electric Chrono-

vel, By

and Motorcycles Tra
graph.”

making over 100 miles an hour. While this
speed has been greatly exceeded, it is rarel
that such a good photograph is obtained,
of a machine at any such speed.

As many of these speed tests are made

over rather short distances, the period re- -

quired to cover the course must be accu-
ratelg' determined, and to give a scientific
touch to this determining, an electric
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A Remarkable Photo
At a Speed of 112

timing and recording apparatus is used.

The recording apparatus we illustrate in
the left-hand photo. The machine runs
over a contact strip and thus operates the
electrical device. ?t is so delicate that it
records one one-hundredth of a second and
in order to impart authoritative accuracy
to its record, a government chronometer
is used for the time.

ph Showing Motorcycle Driver Traveling
iles An Hour, or One Mile in 32 Seconds.
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Electric Effects in “Welcome Stranger.”

A theatrical production which has de-
lighted the audiences of New York for
many a month and which has still a
tremendous pulling power -with the
theatre-goers, is the play at the

Cohan and Harris Theatre, “Welcome
Qtranaer” Nat anlyv ie thic nlav can-

the valleys. The contrivance is oper-
ated by switches, which can be readily
seen in the photograph, and the supply
from dry batteries is connected into
the circuit.

In another scene an office desk is fitted
with electrical contrivances of peculiar
nature. Thus, upon pressing a button,
a cigar lighter pops up thru the desk
top. On releasing a second button, a
phonograph horn enters upward thru
another part of the desk and acts as
a dictaphone.

Strange as it may seem, both the
cigar lighter and the phonograph horn
are very simply made. Each device is
attached to an arm which is connected
by rubber bands, to the under surface

of the top of the desk. These rubber
bands are now in a stretched condition,
When the button on top of the desk
is pushed, a catch releases the cigar
lighter or phonograph horn which is
impelled upward thru the desk via the
rubber band stimulus.

When the door to the dynamo room
is opened, the dynamo is shown in full
operation. Sparks are flying from the
brushes and the entire device seems to
be real. On closer inspection from
behind the scenes, one can see how

A Hygienic Tooth

The tooth-brush we illustrate is con-
ducive to health. We are now living in
an age of, what we may venture to call,
cleanliness. The surgeon Lister was
one of the great originators of antisep-
tic surgery, but much of his work when
investigated, resolves itself into clean-
liness. A tooth-brush once used is
dirty for the rest of its life, so we illus-
trate in the present photos a tooth-
brush which is used
only once and then
thrown away.
slotted handle is pro-
vided into whose
slot the brush por-
tion is placed. This
is of special shape so
as toreach all parts of
the dental process.
This is done by hav-
ing it rather short so
that it will not bridge
across the arch of
the teeth, leavin,
portions untouchedg.

After one use,
the brush portion is
thrown away, so

. Being Removed and
that the tooth-toilet ¢

e e e e ——

Hygiesic Tootbbrust the” Clsasing: Wmber
ygienic Toot e r

d Discarded Aftes One
sage.

operation is always started with an un-
used brush, which is of course supplied
carefully wrapt and absolutely germ
frce. The handle is of impervious ma-
terial. The wrapping of the brush por-
tion is so cleverly managed, that wnen
a brush is removed for insertion in the
handle, the operation leaves the remain-
ing ones sealed up. Thus, those em-
ploying this brush, have the luxury of

in Sani

13&e0.
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The Toothbrush Brush Elements Come Wrapt
Paper and One Is Broken Off
and Used Each Time the Teeth Are Cleaned.

cleverly this generator has been made
for the performance,—entirely composed
of wood, with the exception of the
bearings and only half of the generator
having been built. It became neces-

[ N - -

sary -to simulate the sparks sometimes
seen on the generator between the com-
mutator and brushes. This was cleverly
done by having four iron nails rest
against an emery wheel, which emery
wheel constitutes part of the rotor, and
an attendant in back of the dynamo
turns the crank furiously to spin this
“armature wheel” and thus we have
sparks to order. The delusion create:l
by this contrivance is perfect, and both
the plot of the play and the actors are
well deserving of praise,

’Brush

a new brush every day. In general it may
be compared to the system of supplying
soap in restaurants, hotels, boats and
Pullman cars, where a new cake of soap
in its individual wrapper appears every
day on the washstand.

It is said that an ordinary tooth-brush
after a few weeks use, usually contains
from one to two millions of germs.-
There is no need of getting frightened,"
. as such brushes have

been used for many

years, but in and
" among nations we
are inclined to con-
sider semi-civilized
a stick with the
end chewed takes
the place of a tooth-
brush, and if thrown
away day by day
really puts the semi-
civilized person, as
we are proneto call
him, on a better
hygienic standpoint
than we are wont
to occupy ourselves,
when we really come
to think it over.
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eoreteic, Bagis of 1he Dew Tpodraphy

iNustrationshows va-

rious sizes and etyles

s of dieplay letters, ty-

pal borders and rulings

all photographically re-

- produced fromoriginals

made onone 84-character writing

machine in which the outlineals

3\ j\ / | \ § displace an equal

of unessential types.

A11 of these new geometricals are

80 ad justed as to commect at the

ends with underscore marks if so

desired. Straight marks are so

long and have such slant that con-

nected 1lines can be struck up and

down or eslanting across asheet.

Otherwise the keyboard is normal,

Outlineals are unpatented. They
can be made for all machines.

A black-record ribbon isused.
Intricate florets, interlacings
and intersections are typed by
etriking one or more outlineals
over an equal nmumber of differ-
ent ones, as: \ A/, if typed on
the same point, will produce Bj.
Here the printing is necessarily
all in black, but striking chro-
matic effecte are produced in
originals by using a two-color
ridbon. Excellent card signs for
advertiaing purposes can be made,

Various- sizes of type are made
by scientifically grading the de-
'gree of photographic reduction.
. About twenty years ago a devel-
opment of this technic which diad
not include displayéd characters
was called callitypy by Jacod
Backee of New York, who prepared
these data and 1llustrations;
the stated name for this art 1s
now in all unabridged diotiona-
ries. The corresponding terms in
German and French are, respec-
tively: Kallitypie, callitypie.

Chinese pﬂnnvﬁy
tles are fastened
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Can We Obtain Electricity Directly

from Coal?

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

HE heat engine of the steam or of
the internal combustion type is’
subject to the fundamental second
law of thermo-dynamics, under
which it is impossible for it to

utilize all the potential energy of the fuel.

R rvzzoass . 24

Fig. 1. Carbon-Iron Couple, the Iron Container
Being the Cathode, and Lead Oxide the Electrolyte;
Melted Lead Is Formed and Sinks to the Bottom.

Besides this fundamental law defining
loss and limuting efficiency, there are other
sources of waste—radiation of heat from
the machine itself, imperfect operation,
and defective cycles which reduce effi-
ciency to a small percentage of the heat
value of fuel,

In the case of the stcam-cngine, if
there were no friction and no losses with
the best practical conditions, over half of
the potential energy of the fuel would be
lost under the action of this law. The
amount lost is determined by the range
of temperature utilized in the engine.
This begins at 212 degrees F. or over,
according to the operation of the con-
denser and extends to the maximum tem-
perature of the steam. The latter is
limited by considerations of lubrication,
packing and other practical factors of
operation. The heat extending from 212
degrees F, or whatever the condenser

2. !mn-Carbon Cell with The R
m‘mu tains Pused Dmthue the Roduedw
Lead Sinks to the Bott&n and Enters the Left Hand

vision.
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temperature may be, down to the absolute
zero, 459.4° F. is lost under this law.

In the internal combustion engine a
much higher temperature is reached, with
a far greater range and with much higher
efficiency compared with the steam en-
gine, but the fuel used is more expensive
than coal and this neutralizes the ad-
vantage. The second law may be reduced
in effect, but with the use of fuel of
increased cost per thermal unit.

The energy in 2/10 lb. of coa