Digitized by GOOSIQ

www americanradiohistorv . com


www.americanradiohistory.com

Be a Certificated
| | 1] =l PR RN Py I_---.......t"

“I ) ay
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)
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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.


www.americanradiohistory.com

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

136

www americanradiohistorv. com

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
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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 coal repre-
sents about one horse-power hour—in the
best steam engineering practice it may take
two pounds of coal to develop one horse-
power hour.

The primary battery is not a hecat en-
gine and if in a primary battery, carbon
could replace zinc and be economically
oxidized as zinc is, a prima facie basis
would be established for utilizing nearly
all the energy of the carbon which may
be considered as fuel.

The proposition rs sometimes not quite
correctly called the “direct conversion of
heat into electricity” and has proved a
tempting subject for inventors altho their
efforts so far have failed. Even the prin-
ciples on which their inventions operate
in some cases, are open to discussion.

G
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Fig. 3. Porous Diafram Iron Carbon Cell: This Is an
Approach to the Pdnclu!::e d::: the Daniel Cell: Con-
struc

Again, leaving the primary battery, it
would seem that in the thermo-electric
effect, there would be some possibility of
high efficiency, but altho thermo-electric
batteries have been constructed which
were really useful, the heat in some small
ones of a Bunsen burner being enough
to give a laboratory current for electro-
deposition of metals and the like, attempts
to build up large and efficient thermo-
electric batteries have also failed.

We believe it will interest our readers
to have described to them, a few of these
attempts at the direct conversion of heat
into electricity, and we can assure them
that a successful solution of the problem
would be a great advance, altho we see
very little chance of its being done in
the near future. It is even a matter of
conjecture whether it will ever be suc-
cessfully accomplisht.

If a voltaic couple could be devised in
which the cheap element, carbon, woul
be oxidized by an inexpensive method,
the problem would be near solution. For
here there is no second law of thermo-
dynamics overhanging the reaction of the
battery, there is no heat to be lost, there
i no reason why a very large percentage
of efficiency should not be reached, but
it has never been done.

La97
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The Jablokoff couple is based on an at-
tempt to carry out the above principles.
Carbon is the element consumed; it rep-
resents a substitute for the zinc of the
ordinary battery. - The other electrode is

P:(. 4. “‘Tl:x“ Cell; Much Discussion Has Been
I' s Cell. It Is Even Supeeud.
May Act by Thermo-Electrici

“a bar of iron which undergoes no change.

Instead of sulphuric acid, copper sulphate
solution or ammonium chloride solution
of the various typical primary batteries,
fused potassium nitrate or sodium nitrate
is employed. This is supposed to be elec-
trolyzed and to attack and oxidize the
carbon, the evolution of carbon monoxide
gas representing such oxidation. An elec-
tromotive force of 1 to 2 volts is claimed
for this couple.

But the nitrate is expensive, the heat
required to keep it fused is an item of
expense and common cheap eoal cannot
be used as the positive electrode, so while
carbon is being burned, it is not cheap
carbon, but a very expensive kind, some-
what similar to arc-light carbon.

Another combination is carbon, lead
oxide (litharge), iron. In the cut, Fig. 1,
the central electrode is carbon, the iron
crucible (at once battery jar and nega-

. 5. Bl Cell; an Anaular Boiler B, B
o S s fe' Blown Thru the Electrolyte.

.9sld s sJulueao) z:lquod My, L ode
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Science and Invention for June, 1921

Fig. 6. Short’s Cell; the Lower Terminal Is in Con-
Bection with the Outer Iron Container and with
Melted Lead in the Bottom. <

tive element) is charged with lead oxide
which is maintained in fusion. An elec-
tromotive force is generated, metallic lead
sinks to the bottom and carbon dioxide
gas is evolved. The metallic lead is
quickly oxidized by melting in the open
air and is ready for use again as the
electrolyte. It is even possible to have
this regeneration take place almost auto-
matically so that the lead would be what
is known as a carrier of oxygen.

One of the cuts, Fig. 2, shows a varia-
tion on the above arrangement. The
carbon electrode is in the right hand divi-
sion; the heavy metallic lead flows to
the left hand division and is oxidized
there, the oxide accumulating and floatin,
on the lead surface and being transferre
to the left hand division. But this com-
bination gives low results,

The next cut, Fig. 3, shows what was
thought to be a step in advance. The
iron battery jar is limed with an insulat-
ing material and a porous diafram divides
it into two parts. In the left hand divi-
sion an iron electrode is surrounded with
melted lead oxide; in the right hand divi-
sion is the carbon electrode surrounded
by melted sodium nitrate and potassium
nitrate. Here the regeneration of the
electrolyte is impossible. Again where
lead oxide is used, it soon becomes con-
taminated by the ash of the carbon.

We next illustrate the Jacques cell,
Fig. 4, one which has excated a great
deal of interest within a recent period,
and whose action is not yet certain. In
all the carbon consuming cells the ques-
tion arises as to whether it is a true elec-
trolytic generation of potential or how
far it is a thermo-electric generation. Re-
ferring to the cut, we have the carbon

Single

; & Number

Thermo-Electric Cong:
of Such Couples Constitute a Battery.

in the_center, surrounded by fused caustic
in an iron vessel. The vessel acts
as a negative or unattacked plate. An
air pump blows air thru the soda, the
current of air being divided into small
jets by a rose. The carbon under these
conditions burns up; sodium carbonate
curiously enough, forms only in part, but
the electrolyte continually experiences de-
terioration from impurities in the carbon.
Blumenberg’s cell illustrated in our
next cut, Fig. 5, is a sort of development
of the Jacques cell. The carbon in the
center is surrounded by a fused so-called
“electrolyte” containing lime, cryolite and
caustic soda, which is kept in fusion by a
fire, and is contained in an iron or copper
vessel which forms one of the plates of
the battery. Superheated steam, gener-
ated in the annular boiler is blown thru
the mixture. This does the work of the
air in the Jacques battery.
An excellent example of a litharge bat-
tery is the Short cell shown in the cut,
Fig. 6. In the outer vessel the lowest

Fig. 8. Multiple Thermo-Electric Couples; This
Tlustrates the Series Connections of Thermo-Elec-
tric Couples.

10. Gas-Fired Thermo-Electric Battery;

Useful for Small Currents.

Fig.

layer to be seen is melted lead with which
a conductor T; is connected. This lead
is surmounted by a layer of melted lith-
arge in which is immersed the bottom of
an iron vessel containing granulated car-
bon. Arrangements are made for blow-
ing air thru the metallic lead to form
litharge and the carbon in granulated
form is contained in the iron vessel which
is perforated at the bottom to admit the
fused litharge. The couple really is a
carbon lead battery excited by melted
litharge.

As the carbon becomes oxidized under
the action of the battery more and more
metallic lead is formed, but as the bat-
tery runs out of litharge, more is supplied
by the air blast oxidizing the lead.

Altho the efficiency of thermo-electric
batteries is low, they are exceedingly con-
venient and have a more or less extensive
use. They are based on the following
principles: If a closed circuit, Fig. 7, is

made up of two conductors of different"

material, and if the junctions are main-
tained at different temperatures, a cur-
rent of electricifypyill be generated owing

www americanradiohistorv. com
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Fig. 9. Coal-Fired Thermo-Electric Battery; an At-
tempt to Produce Elec:_-licl;i Directly on the Com-
mer e.

to the production of potential difference.
Two dissimilar pieces of metal connected
at the ends constitute what is known as a
thermo-couple corresponding to the single
couple of a primary battery. The voltage
is very slight and usually the current may
be taken as relatively very large owing
to the low resistance.

To get any available voltage, a great
number of the couples are connected in
series, zig-zag fashion, Fig. 8, so that the
circuit is not closed by each pair, but is
only closed when the free ends of the
entire zig-zag set are brought into electric
contact. A thermo-electric battery is in-
teresting as it perfectly represents the
direct conversion of heat energy into elec-
tric energy. But up to date, it has proved
very uneconomical and only of use in
exceptional cases. In the illustrations we
show a few typical thermo-electric bat-
teries which have proved of some practical
value.

The effort to directly convert the po-
tential energy of fuel into electrical energy
with any reasonable degree of efficiency
has failed up to date, yet it is hard to
believe that it will not be accomplisht
eventually.

11. Gu-erd Thermo-Electric _ Battery;

Pe. AA1oted Especially for the Labaratory
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First Prize $25.00 '
HIGH LEVEL AND RESERVE GASOLINE
~ TANK

The following described device has given
satisfactory service for some time on a Ford
one ton truck so I will attempt to describe
same for the benefit of your readers.

Some cars that do not have the vacuum
gasoline system are apt to become stalled
on a steep grade of considerable length.
After having this happen once, I constructed
the device described here and have had no
more such trouble.

A Lmer SN SYBOR).- 8- L ocaorrety C
o-r mﬁ%y; Larsavr a5/ oot Hhro hote s7 b

A Reserve Gasoline Tank Such As This Will
Be Found a “Friend Indeed” When Stuck On
a Grade With Low Gas in Your Tank.

I secured a small brass container with a
capacity of about one pint and mounted it
on the dash immediately behind the engine
as shown in the sketch, It should be located
as_high above carburetor as possible. A
“Y" connection for attaching to the car-
buretor where the gasoline line connects
was then secured and put in place instead of
the regular connection. Then re-connect
the regular line and another to the new con-
tainer on dash. A small stopcock was sol-
dered into this container and was provided
with an extension handle thru dash so that
it could be operated from seat.

Contributed by THOMAS C. MOFFET

Second Prize $25.00
MOTOR-CYLINDER COMPRESSION
. GAGE

Are you over-hauling your car or motor-
cycle? If so, you want to be sure that you
do not lose compression. You may have to
put your machine back into the garage and
find out where the trouble lies. I had the
same thing happen to me but I am making
sure this spring with a little tire gage and an
old spark plug base. Here's how:

Take out the porcelain or mica insulator
and in place fit the tubular tire gage like in
the sketch. It can easily be removed again
and used for its original purpose, as a tire

How a Tire Gage Was Used to Measure the
Compression in the Engine Cylinder.

Zage. All you have to do is put it in the
place of spark plug, turn over your motor,
and it will register the amount of pounds

e~ ——
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$50.00 IN PRIZES
Paid for “Motor Hints.”

Most of our readers have a car of their
own, and any number of them have made
certain improvements on that car. We
want to know about these improvements.
What we want are PRACTICAL ideas,
not freak stunts. The idea should be
simple enough, so that anyone handy with
tools can duplicate it. Note that the idea
does not necessarily have to be electrical
in any way.

We would like to have a photograph of
the stunt showing that it was actually
tried, but¢ this is not absolutely necessary
to win a prize. A simple sketch will do
showing the essential parts, etc.

We will pay the following prizes each

month:

FIRST PRIZE................ $25.00
SECOND PRIZE.............. 15.00
THIRD PRIZE............... 10.00

All other accepted articles, which win
no prizes, will be paid for at the rate of
$2.00. Articlés submitted should not be
long ones. About one hundred to two
hundred words will suffice. Address all
manuscripts to Editor, ‘“Motor Hints,”
care of this publication.

pressure in the cylinder. After trying it in
each, you can easily see which is the weakest
cylinder.

This little trick will save you a lot of un-
necessary time and cuss words, and is well
worth the trouble of making.

Contributed by O. J. THIELHART.

Third Prize $10.00

LOW WATER ALARM

“A Warning for Low Water in the Radiator”
Some people find it hard to keep enough

iy,
i,
, "y,

Ly,
Jolder here i,

When the Water Gets Too Low in the Radia-
tor the Whistle Blows, If You Adopt This
“Alarm’ Scheme.

water in the radiator. And when the water
gets low the radiator begins to steam and as
the over-flow pipe_carries the steam_back
under the car, it is not noticed until the
pressure gets great enough to leak out under
the radiator cap. So why not solder a little
ten eent whistle to the bottom of the over-
flow pipe so when the steam begins to rise it
will whistle like a peanut roaster.

To make a warning signal like this is not
a hard job for anybody that can solder and
is handy with tools.

First get a ‘)iece of copper tubing the
same size or a little smaller than the over-
flow pipe and about six inches long and bend
itasin fig. A. Then solder it on asin fig. B.

This signal will never fail to warn you
when the water is low and needs attention
before it damages the radiator or the car.
Contributed by HARRY M. BROCKWAY

A “CARBURETOR-LESS” CAR.

Once upon a time, I played a trick on my
“Ford.” The carburetor had been bother-
ing me for some time. An idea presented
itsclf to me, and I went to work on it.
Briefly, the idea was this: To do away with

M2
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the carburetor and draw the gas (not
gasoline) from the gasoline tank directl

into the cylinders. To accomplish this, {
removed the gasoline chamber from the
carburetor, leaving the butterfly valve in-
tact, so that the flow of air could be regu-
lated, and so fastened the gas pipe from the
gasoline tank to the carburetor that the gas
from the tank was drawn into the cylinders
by the suction of the engine; and the mix-
ture of gas and air was regulated by the
butterfly valve, to which was fastened the

throttle. There was one air inlet to the
Mamfold-. |
. Shut off Yalve-:
Air -
Inlet -

Ever Hearf a Carburetor-less Auto? Here's
How One Genius Triec}l Such a Stunt Success-
ully.

gasoline tank and this was extended to the
bottom of the tank below the level of the
gasoline, so that the suction from the
cylinders drew the air from the inlet pipe
thru the gasoline in the tank, making a very
strong mixture of gas which was drawn
into the cylinders. here was a valve in
the gas line to shut off the supply of gas
in order to stop the engine.

How that Ford did run! My only trouble
was that I could not control the speed of
the engine very well when it was runnin
free. One would naturally think that i
the engine should backfire, it would ignite
the gas in the tank, but that however, did
not happen owing to the fact that a rather
small gas line was employed. It would, how-
ever, happen with a large gas line, but this
can easily be remedied by inserting screens
at various places in the gas line. I ran my
Ford with this arrangement for several
weeks and it caused a great deal of curi-
osity. The sketch shows the arrangement.

Contributed by B. F. WING.

REPAIRING INNER TUBES.

The following stunt is one that we use
considerably in the garage, and is as good,
if not better, than a vulcanized job.

Sometimes a customer brings in a tube
that has a long rip or hole in it, and so
Larl%e that an ordinary patch would not

old.

Clean the inside of the tube where the
hole is as well as the outside with gaso-
line. When it has dried coat the inside
(for about one-half an inch where the hole
is) with rubber cement and let it get rea’
tacky. As soon as it is put on the patch

otsie potch—.

Superior Method of Re?airing
With Two Patches

Inner Tubes
nstead of One.

and let dry. Do the same on the outside.
This makes a double patch where the hole
is. One on the outside and one on the
inside.
Contributed by
M. P. LITTLEFIELD.


www.americanradiohistory.com

Home Mechanics

Conducted by WILLIAM M. BUTTERFIELD

ADJUSTABLE PORCH TABLE

A table is shown in Fig. 2 that can be
bhooked over the top of the porch rails at
any place for the moment desired, and with-
out preparation removed or replaced.
The table can be manufactured from a large

e T T e T T e T
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A Home-Made Porch Tabl Which Can Be
Constructed From Odds and Ends Found

About the House. It Can Be of Any Width

Desired and Is Readily Removed When You
Are Thru Using It.

bread board, commonly sold in hardware
stores, the various pieces of the frame
are made from ordinary lumber.
drawings show its construction. To keep
the bracing frames in position a stop piece
is secured with screws to the underside
of the table in front of the upper frame as
illustrated—this prevents the frame from
falling. To hold the lower bracing frame in
line with the upper one, a cleat is secured to
the latter as shown. The table is hinged
and can be let down, after folding the brac-
ing frames, and then can be stored in a
restricted space along the porch rail. The
apparatus should be painted to make it
waterproof.

METAL RECORD TRAYS

Many phonograph record filing cabi-
nets and racks are known, but all are
costly both in price and they often take
up valuable storage space. The tray,

made of thin metal (tin, copper or iron),
shown clearly above—has the advantage of
cheapness and of providing ample room

The &

for a good number of records. Besides
the paper envelope, with its label, com-
ing with each record, is also preserve
as a part of a cataloging scheme. To
bend, and solder the corners of the trays
(there is a tray for each shelf in the cabi-
net), it is advisable to make a wood frame,
such as is illustrated in a partly formed
tray in the drawing. All of the trays
are made on the one frame, thus insuring
a uniform shape or size. The metal is
shaped with shears as shown, then bent
and soldered at the corners on the frame.
Index slips are attached to the trays, and

a number tag of cloth is glued to each
er record cover. The object of these
individual tags is two-fold; first to num-

ber each record for identification as indi-
cated by the index slip, and to enable any-
one to lift the pile so that any particular
cover with its record can be pulled out
above the edge of the tray.

A CHEAP GAS HEATER

The home mechanic has only to invest
the small sum of ten cents, and a few
minutes time, to obtain a good durable
gas-heater. This device consists of a
metal toasting frame, which is provided
with four ledges bent outwards and u
wards, for ho%ding toast, and the ordi-
nary brass ring used for holding the glass
lobe on the gas fixture. The toaster
1s obtained at any five and ten-cent store,
the ring is provided with the fixture as
a part of its equipment. In using the
toaster, straighten out the angles in the
ledges, then bend all down so that they
wilf fit the globe ring in a circular fashion.
This will make a drum heater of the toaster,
with its round bottom inclosed within
and supported by the ring. The toaster,
used in its original shape on any variety

IMPORTANT:

TO NEWSSTAND READERS

N order to eliminate all waste

and unsold copies it becomes

necessary, beginning with this

month, to supply newsstand

dealers only with the actual
number of copies for which they
have orders. This makes it neces-
sary to place an order with your
newsdealer, asking him to reserve a
copy for you every month. Other-
wise he will not be able to supply
your copy. For your convenience,
we are appending herewith a blank
which we ask you to be good
enough to fill in and hand to your
newsdealer. He will then be in a
position tossupply copies to you reg-
ularly every month. If you are in-
terested in receiving your copy every
month, do not fail to sign this
blank. It costs you nothing to do so.

Address

Please reserve for me . ....
copies of SCIENCE & INVEN-
TION every month until I notify
you otherwise, and greatly oblige

..............

Name ...ccoceveeiennnnnns
Address ........

secccsee

o AR T
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of gas or oil stove, will be found a most
convenient aprliance for heating, its shape
arly suited for disseminat-

1 particu
ng heat.

This Simple Gas Heater or “Stove” As It Is

Called in the Department Stores, Will Serve

to Heat Up a Room Nicely These Cool Spring

Mornings, Says Mr. Butterfield. The Air

Seems to Be Heated More Effectiv:ly Using

One of These ““Stoves” On the Burner, Than
With Open Tip Flames Alone.

INVERTED DOME FOR ELECTRIC
LIGHT

Some times in working under an elec-
tric bulb the light is found too glaring for
convenience or safety to the eyes. To
give a good degree of light, and at the same
time to overcome the glare of the bulb,
inverted domes of white porcelain have
been made and installed on many large
fixtures. It is not possible to fit domes
of this character on all fixtures that ma{
need them, particularly many single bul
lights. In the figure herewith we show
how the home mechanic can construct an
inverted dome from a few pieces of brass
or iron wire and a porcelain saucer or
thin bowh, This arrangement will be found
satisfactory in every way.

Lighting PFixture—

to Reduce the Painful
ncandescent Lamps, Es-
pecially Noticeable When Drawing or Paint-
ing. Thin China Dish, Paint‘ef,-P;efenbly,
Is Held in a Wire Frame F 4 A

‘ hane

The Simplest “Indirect”
Made in An Emergenc
Glare Given Off By

the Sock:
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Home Electrics

By G. L. HOADLEY, M. E.

for the electricity she usesin kilowatt-
hours, which is registered by the
electric meter. In the May issue
we learned how to compute and
check electric light bills. What does this

P RACTICALLY every housewife pays

Many People Believe That Electric Toasters’
and Other Devices Are Expensive to Operate,
But When the Actual Cost Is Computed, This

Is Not Found to Be the Case. .

term kilowatt mean? A kilowatt is 1,000
watts. The watt is too small a unit for

ractical use, so the larger unit, kilowatt,
1s used. You pay for the gas you use by
the cubic foot; for the water by the gallon;
and for electricity by the kilowatt-hour.
Your electric iron consumes 550 watts.
Suppose you use it for three hours steadily
without once turning off the current to
complete your week's ironing. How much
has it cost you at $0.06 per kilowatt-hour
to do your ironing? Solution: 3x550 = 1650
watt-hours. 1650+-1000=1.650 kilowatt-
hours. 1.65x$0.06=$0.099 or just about
10 cents for your week's ironing.

Your washing-machine motor is usually
a Y% horsepower motor. Let us see what
it costs to do the family wash. A good-
sized family wash can easily be done in
four hours. Since one horsepower equals
almost exactly ¥{ kilowatt, };x3; = 14 kilo-
watt or 125 watts, as the full load output
of the motor. Sigpce the motor is approxi-
mately 70 per cent efficient, 125 watts =70
per cent of the power supplied to it at full
load. Hence, the input=100X(125=-70)
or 180 watts, or .180 killowatt. The num-
ber of kilowatt-hours registered by the
meter then, is .180 kilowatt times 4=.72,
or a trifle less than 34 of a kilowatt-hour.
This costs 0.72x$0.06 =$0.0432. The total
cost, then of doing the family washing and
ironing is $0.043+80.10 or $0.143. This
is less than the cost of “’doing up'’ one man's
shirt by a laundry. A washing-machine
and electric iron will soon pay for them-
selves, where a family wash is concerned.
It should be noted also that the six-cent
rate is a medium charge, and a lower rate
of three cents is in effect in Chicago and
other places after 60 hours use of maximum
load. At the lower rate the cost of doing
the family wash and ironing would be cut
in half, or to about $0.07.

A universal toaster, Fig. 1, has stampt
on the bottom; volts 115-amperes 2.19.
Let us see what it costs to operate it for
one week if used for 15 minutes each morn-
ing. Total hours per week 15/60x7=1.75
hours. Now, i
amperes; hence, 115x2.19=252 watts or
0.252 kilowatt of power. In one week,
then, the meter would register 0.252x1.75
or 0.441 kilowatt-hour. At the $0.06 rate,
the cost of operating it is 0.441x$0.06 =
§0.026. Not a very large amount to spend
for a week, especially when one thinks of
the greater convenience, and how much
better fresh hot toast tastes than the usual
kitchen product.

power in watts=volts x -

Cost of Operating
Electrical
Appliances

The universal coffee percolator illustrated
in Fig. 2, is marked as follows: volts 110-
amperes 4.1.  What will it cost to operate
it every morning for one week, assuming
that the percolator is used fifteen minutes
each morning? Number of hours used per
week is 7x15,/60 =1.75 hours; number of watts
consumed is 110x4.1 =451 watts; number
of kilowatt hours registered by meter is
451x1.75+1000=0.789; cost per weqk is
0.789x$0.06 =80.04734. Five cents is a
small amount to spend for a ‘week when
one considers the better flavor obtained
by this method of making coffee.

Water Heater: Consider next the cost
of heating the water in the kitchen boiler
by electricity. A special low riate of !4
o?' one cent per kilawatt-hour with the
electric range or 4 cent without the range

“Cold gva/er
servicé

Fig.3
An Excellent Electric Heating Attachment of
High Efficiency—the Electric Boiler Heater.

is a typical rate for water-heater service.
The reasons are that the heater is off when
the oven is used during the day, conse-

Fig 4

The Electric Range Is Findin,

More Favor

Every Day, Owing to Its Freedom From

Ashcs, and Dust, Also Because It Does Not
Heat Up the Kitchen.
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quently, the heater load is mostly at night,
when the power plant load is light, and
also, because of the surplus of cheaply
generated power from the hydro-electric
power plants of the South and West. Since

The Electric Percolator Is Not Such a Bad
Offender in_ “Watts Consumed” As Prof.
Hoadley Points Out.

the heater is not ON when the oven is in
use, a flat rate of $2.50 per month is gene-
i’allg' charged instead of metering the heater
oad. )
It .ﬁgures out about the same if metered,
as will be seen by the following: Suppose
we have a type of heater as shown in Fig. 3,
rated at 115 volts, 6.5 amperes. Such a
heater will keep an ordinary 30 gallon tank
heated to a temperature of about 180
degrees Fahrenheit, unless an unusual
amount of water is used at one time as might
be the case at the end of a big washing.
Assuming the heater is connected all the
time, we have: Number of watts consumed
is 115x6.5 =about 750 watts; number of kil-

. owatt(;xours registered by meter per day is

24x75

,1000 =18 K. W.H. cost per 24 hgurs
is $0.09 (18x$0.0014); cost per month is
30x$0.09 =$2.70, which is not far from
the flat rate. :

Electric Range: The electric range is in
common use thruout the West and its cost
of operation will next be considered. Let
us consider the Hughes range, model 47,
illustrated in Fig. 4, which is suitable for
the average family. The right-hand cook-
ing surface burnerisrated thus: high—1500,
medium—750, low —375 watts. Itisathree
heat burner, that is, any one of three heats,
high, medium or low may be used. The
average housewife will require about one
hour to cook dinner for an average family
using all three surface burners at high heat.
The left hand burner is rated 1100—550—
275 watts; and the rear burner 440—220—
110 watts. Two oven burners are rated
at 1100—550—275 each; total kilowatt
hours registered by meter for cooking
dinner, 1s 1500411004440 -+1000=3.04
kilowatt hours. At the typical cooking
rate of $0.03 per kilowatt hours, registered
by meter, for cooking a dinner, the cost
comes to $0.03x3.04=$0.091 or approx-
imately 10 cents.

The other two meals each requiring
less cooking, combined, will cost about the
same as this one meal, making a total of
$0.20 per day on the average, or between
$5.00 and $6.00 per month. The power
companies in the West will usually agree
to furnish power to include electric ranges
on a flat rate basis of $10.00 per month for
the average family. This amount covers
cooking, lighting and water heater charges.
When one stops to consider the added
convenience, the freedom from odor, soot,
smoke, etc., which the electric range affords,
the slight additional cost of operation above
that for coal, gas, etc., is well worth the
money so spent.

——
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Practical Chemical

Experiments

BY PROF. FLOYD L. DARROW

cles we shall take up a series of very
interesting chemical experiments on
foods and food adulterants. There are
three principal kinds of foods: carbohy-
drates, proteids and fats. The carbohy-

IN this and one or two succeeding arti-

-

drates comprise the starchy foods and the
sugars. Thus vegetables, as the cereals,
potatoes, etc., are carbohydrates. These
are compounds containing the elements—
carbon, hydrogen and oxygen, but having
the hydrogen and oxygen in proportion to
form water. The proteids are nitrogenous
compounds. Examples of this class are lean
meat, casein of cheese and the white of egg.
Butter, olive oil, salad dressings and the
fats of meats are the best examples of the
third class. The carbohydrates and the fats
are energy producers while the proteids are
tissue builders. As a foundation for work of
this sort it will be necessary to learn the tests
for these principal kinds of food constituents.
Test for Carbohydrates: To make the
general test for carbohydrates a 15 per cent
solution of alpha-napxthol will be neces-
sary. This can be prepared by the experi-
menter himself by dissolving 3 grams of the
crystals of alpha-naphthol in 25 cc. of alco-
hol. Then select some well known carbo-
hydrate as wheat flour, powdered rice or
starch. Place some of it in a test tube and
fill the latter two-thirds full of water. Boil
this mixture thoroly and then filter. To 5
cc. of the filtrate add 2 drops of the solution
of alpha-naphthol. Then holding the test
tube in an inclined position add slowly 3 cc.
of concentrated sulfuric acid so that it will
to the bottom of the test tube, and

orm a distinct layer below the other mix-

SOME SIMPLE FOOD TESTS

ture in the tube. Under such circumstances
apurple ring will formbetween thetwolayers.
This test may be repeated with any num-
ber of carbohydrates and any foodstutf may
be easily tested for their presence.
Test for Starch: First prepare a dilute

solution of potassium iodide in water and
add to it two or three small crystals of
iodine. Shake until the iodine dissolves.
Now to a pinch of starch in a test tube add
§ cc. of water and boil the contents until a
gelatinous mass has been obtained. Then
nearly fill the tube with water and add a
drop of the iodine solution. A deep blue
color will result.

Starch may be tested for in any food by this
method. It will be found interesting work to
makesuch testson a wide variety of foodstuffs.

Test for Starch in Ice Cream: Place a
small quantity of the sample in a test tube
and boil with 10 cc. of water. When it has
cooled add a few drops of the iodine solution
and if starch is present the characteristic
blue color will at once appear.

Test for Glucose: Glucose is one of the
most important of the carbohydrates. It
is commonly known as grape sugar and is
used very largely in the manufacture of con-
fections.

To make this test requires a reagent
known as Fehling's solution and consisting
of two parts, known as solutions numbers
1and 2.

Solution No. 1: 34.6 g. of copper sulfate
in 500 cc. of water.

Solution No. 2: 173 g. Rochelle salts, 50
g. sodium hydroxid in 500 cc. of water.

Dissolve a little glucose in 10 cc. of
water. Then add 1 cc. each of solutions
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numbers 1 and 2. Heat nearly to beiling
and note the bright red color that is ob-
tained. This color is characteristic in the
presence of glucose.

Various confections may easily be tested
for glucose in this way.

Conversion of Starch and Cane Sugar into
Glucose: To a small pinch of starch in the
bottom of a test tube add 10 cc. of water
and 2 or 3 drops of concentrated hydro-
chloric acid. Boil this mixture for ten
minutes and test the resulting solution for
glucose, using Fehling’s reagent as before.
The bright red color will appear showing
that starch has been converted into glucose.
The chemical change consists in causing
each molecule of starch to unite with one
molecule of water.

Cane Sugar may similarly be changed
into glucose by boi¥ing a solution of it in a
test tube vigorously with one drop of con-
centrated hydrochloric acid. As before the
test for glucose is at once obtained. This
process 1s called the “inversion of cane
sugar.” If a sugar does not at first respond
to the test for glucose, but does after having .
been boiled with hydrochloric acid, you
may know that cane sugar is present. If
starch is present, however, the test is un-
certain, for starch would also be hydrolized
into glucose.

A Test for Fats: In order to apply this
test, place a few drops of olive oil in a test
tube and cover with 3 or 4 cc. of benzol.
Now place the test tube and contents in a
beaker of hot water and allow it to stand for
several minutes with occasional shaking.

(Continued on page 188)
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Cypress Bungalows for the Birds

viding better and more attractive

houses for their feathered friends.

We see but few. bird houses in the

city, as people do not have the space in
which to place an at-
tractive bungalow for
their feathered friends,
and moreover, city peo-
gle do not see so many
irds nor such a variety
of them asdo their coun-
try cousins. Itishoped
that the drawi pre-
sented herewith will
serveas an incentive and
will awaken in the minds
of those who love these
little creatures, the idea
of providing not only
comfortable but attrac-
tive houses, for the mi-
gratory birds who come
to us in the northern
climes to tell us that
Spring is indeed here.

One of the best woods
of which to build bird
houses, whether large or
small, is cypress. Not
only 1s this wood ve
sturdy and one that will
withstand all kinds of
weather, but it can be
finished up in any man-
ner desired, either a
natural finish with oils or
varnishes or else by
painting with different
colors.

Probably one of the
most important things
to remember about bird houses, especi-
ally if you want to watch and study
the birds, which means having the bird
house or houses near your dwelling, is the
fact that birds are in general very wise
little fellows and many of them will not
make their home near premises overrun
with cats, dogs and English sparrows.
One authority in describing this important
feature of bird house location mentions
that, if these three are eliminated or kept
to the minimum, then other birds will come
—robins, orioles, king birds, waxwings—
these and others will nest in orchard trees
or in bird houses placed in or adjacent to
such trees, while in the dead limbs and
bird houses will be found bluebirds, wrens,
swallows, woodpeckers, chicadees, etc.

Whether or not you possess one or more
cats, care should always be taken to pro-
vide against stray cats climbing the trees
or poles on which you have placed bird
houses and in one of the accompanying
drawings an excellent and approved type of
barbed wire cat-guard is illustrated. The
cat-guard may be built with the lower
strand of barbed wire, or better still all of
the strands running around the tree may
be composed of barbed wire. Where the
bird house is placed ongtop of a pole, a single
wire cat-guard will protect it in practically
all cases, except when it may be close to a

ACH l‘year sees a greater interest
manifested by bird lovers in pro-

By H. JOHNSTONE

house roof or tree, whence a cat might
jump to the pole and descend upon the
innocent little tenants. Where such a con-
dition obtains a second cat-guard should
be placed a few feet above the bird house.
A double cat-guard protection should be

The 603 of Providing Homes for Our Feathered Friends—the Birds—is One That is Felt by Young
and Old Especially at This Time of the Year, When the Warblers are Returning from Their Winter

Sojourn in the Southland.

used in almost all cases where the bird houses
are placed in a tree, and particularly where
there are a number of trees close together,
for a cat may climb an unprotected tree
containing no bird homes, and then jump
from that tree to an adjacent one containing
bird houses.

The young bird student most probably
will want to start by providing small homes
for his or her feathered friends, several well-
designed styles of which are shown in the
accompanying drawings for different birds.
Those who are particularly enthusiastic
and have the time to devote to cultivating
an extensive friendship with birds, will
find it interesting to construct one of the
larger “‘apartment houses,” which will have
?’ ca,?acity for a-dozen or more ‘bird fami-
ies.

Of course, it is essential that food be
placed out every day as well as water to
attract the birds, and it is not only a case
of building attractive looking domiciles for
them, but in not painting them in gaudy
colors. For many birds it is well to keep
the colors as natural as possible and in
Switzerland and Germany, where bird fan-
ciers are legion, the roofs of the bird houses
are frequently made of, or at least covered
with, rough bark of a dark brown or similar
natural color, the bark being obtianed from
trees in the forest. Bird houses placed on
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les lend themselves harmonious!
andscape when painted white.
galvanized sheet iron roof can be used and
should be well painted to prevent rusting.
A good eneral rule to follow, in building
and finishing bird houses, is to remember
that birds usually like
to place their nests in
the crotches of trees and
they, therefore, would
seem to like the color of
natural bark, etc.; there-
fore, it is well to keep
the color scheme of bird
houses in  sympathy
with that followed by
nature in dressing the
trees.  Another good
hint in this direction
would be to use green
as_a_leading color for
painting bird houses.

There are several
ways of mounting or
supporting bird houses;
in some cases they are
hung on a nail or may
be rigidly supported on
a tree or post, but for
some birds it is quite
desirable to suspend the
bird house by a hook
and ring in the top of
the structure, so that it
can swing gently in the
breeze.

The St. Louis Bird
Club and the National
Association of Audubon
societies, (1974 Broad-
way, New York City),
offer a $100.00 prize
each year for the best
types of bird houses bui?t by boys or girls
under 14 years of age.

One very important factor in bird houses
designing is alwazs before us—that of
keeping the bird house or houses clean.
This can be done by hinging the floor to
the side walls of the house so that the floor
can be swung downward and cleaned thoro-
oly. Bird houses mounted at the top of
poles, etc., or high up in a tree can be ar-

to
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to the
tin or

house.

The best time of the year to erect bird
bungalows is said to be in the Autumn, the
birds becoming used to them and sleeping in
them. The bluebirds come early and on
many a mild day in Winter, one may see
them as they are looking for a choice loca-
tion. Bird houses should, therefore, be left
up the year round and if built of cypress

T wWww americanradiohistorvy com
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they will last for many years, for this wood
isone that will stand all kinds of weathering,
as caused by rain, snow and sleet. As one
expert points out, the chief reason that birds
migrate to the South in the Winter time is
because they cannot get enough food, and

Goodly Variety of Bird Houses so that One Can Find Amonﬁo‘l‘hemn
Best and Most Durable Woods from Which to Construct Bird Houses is Cypress. lors for Painting Should be Neutral such as Gray,

——

also because of the poor accommodations
afforded them in the northerly climes to
keep them warm and comfortable. There
are many enemies of house birds in addition
to the pestiferous English sparrow, which
must be looked out for; such are snakes and

Design Suitable for Their Particular Requirements. One of the

rown, Dark Red, etc.

squirrels, red squirrels in particular having
a bad reputation in this respect. Therefore
suitable guards made of wire or tin should
be provided to prevent these enemies from
climbing to the nests and houses and
frightening or killing their inmates.

How to Make an Ammonia Fountain

Obtain a wooden packing box about a
foot square, turn it on its side and cut a slot
large enough to insert the neck of the in-
verted colorless bottle B. A piece of glass
tubing T, fifteen inches long is drawn to a
fine point and past thru a perforated rubber
stopper which fits B tightly. A stout wire
W, is also past thru a fine hole in the
stopper and bent at both ends as shown.
By turning it at H, the capillary end of the
glass tube may be broken off later.

When ready to fill with gas, have the
stopper with its fittings removed from the
bottle and see that the latter is perfectly
dry. Next mix two parts of ammonium
chlorid (sal ammoniac) with one part of
fresh dry lime and place in a test tube sup-
plied with a stopper and delivery tube.
Pass this tube well up into the inverted
bottle B, and then gently heat the test tube.
The bottle will soon fill with ammonia
gas, and when the delivery tube is with-
drawn, the prepared stopper with its capil-

MITURE OF SAL
APMONIAC AND
LIME

4%

This Interesting Fountain Stunt Can be Tried by
Even the Most Juvenile Chemical Experimenter,
It Properly Executed the Change in Color of the
Water from a Transparent to a Beautiful Red Tint
Becomes Startling-

-t

lary tube and wire is quickly inserted in
place and made tight.

If the free end of the tube T, is now
lowered into a vessel X, filled with water,
the fountain is ready to operate. First
cool B with a fan or wet cloth and cause its
gaseous contents to shrink. Then slowly
turn H to break off the end of T. Instantly
the water rises in T from X, and appears as
a drop at the end of the capillary. The
ammonia dissolves at once in it—causing
a vacuum which lowers the pressure to such
an extent that the water rushes in and can
be heard as well as seen hitting the top of
the bottle. This will continue until B is
nearly full.

If some phenolphthalein is added to the
contents of X, the water will turn red as it
discharges into B. If any copper salt be
dissolved in X, then the contents of B will
be a fine blue color.

A little ingenuity will suggest other modi-
fications of this rather striking experiment.

Contribut2d by L. H. KIRBY
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Astronomical Photography for the Amateur

HE possessor of a small telescope

who has become interested in

astronomy and who has followed

the articles on the subject which

have appcared from time to time
in Science and Invention, has undoubtedly
often wished, if he is a real enthusiast,
that he might record some of his impres-
sions by photography. Contrary to the
statements made in some of the well-
known books on technical astronomy,
fairly satisfactory photos of the sun,
moon and stars may be made with the
small visual telescope of two to three-
inch objective, such as the average ama-
teur owns. It is true that such photos
possess little or no astronomical value,
but they are of considerable interest to the
experimenter.

The small telescopes, being intended for
visual purposes only, are adjusted to bring
to a focus only those rays best sunted to
the eye, the others bemg allowed to “wan-
der rather widely.” Unfortunately, in
this instance, these visual rays are the
red-yellow, while the light which affects
the photographic plate is the “actinic”
light, or that near the blue end of the
spectrum.

USE OF COLOR FILTER.

To get the best results from one of
these visual telescopes, a color filter trans-
mitting only the yellow or yellow-green
light should be placed either over the
eyepiece end of the telescope, or over the
object glass. Such a filter is not expensive
and much better results will be obtained
thru its use. They may be obtained at any
photo supply house.

The photos may be taken either with or
without the eycpiece in place. The eye-
piece magnifies the image, but it also re-
duces its brilliancy, necessitating a longer T
exposure. The limit of exposure with a
stationary telescope is, of course, that

By H. F. CURTIS

during which
the image
moves a suf-
ficient distance

e Heav-
ies. The

Removed and tho
Shutter Used Only.

Fig. 2. Shows
Home-Made Wood-
en Camera Fitted
on the Eye - Piece

End of Telescope.
Detail of This Cam-
era thhtm at

on the plate to

cause blurring.

It is evident that the higher the magnifi-

cation used, the shorter the exposure must
be to prevent blurring.

When taking photos without the eye-

Plots polder

Rl plose

. v | faeusing block

. : Fg.4

Fig. 4. Shows Detail of Plate-Holder and Wooden
Focusing Block Used with Home-Made Astronomical
era.

Fi( 5. (At Leﬂ) Shows the Moon at Thirteen Days,
aken with a .? Obj ecnve Wnth Exposure of 1!5

Fig. 6. (At t) Shows Full Moon Photo,
e R::hen with 3”7 Objective. sraph

piece, the photo plate in a plate-holder, is
placed accurately at the focus of the ob-
jective of the telescope, and the proper
exposure made. The size of the image

Fig. 3. How Home-Made Wooden Camera Is Built
e i ool i it K
wg‘ofder Rut: Is Made Movable as Sho:m
thus formed is determined by the focal
length of the objectivc, and is fixt in any

given telescope.

When sufficiently bnght objects such as
the sun and moon are to be taken, the
eyepiece may be inserted to act as a mag-
nifier, as mentioned above. The size of
the image is then dectermined by the dis-
tance of the plate from the end of the
eyepiece, the image being focust by mov-
ing the eyepiece in or out of the telescope.

With a small telescope, it is practically
impossible to use the eyepiece on the stars
because their light is so extremely faint.

I have found it impossible to use the
eyepiece on the moon when it is in the
first quarter. In taking the full moon,
however, the eyepiece may be used to ad-
vantage. The telescope used should have
at least an alt-azimuth mounting. If the
experimenter possesses a camera of a
size about four by five inches, mounted on
a tripod, it may be used as the telescope
camera in the manner shown in Figure 1.
The camera lenses should be removed en-
tirely, only the shutter remaining. This
arrangement is the only one which I have
found that would take a satisfactory pic-
ture of the sun, because of the difficulty in
getting a short enough exposure without a
high-grade shutter.

A HOME-MADE TELESCOPE CAMERA.

Where such a camera is not available,
moon and star pictures may be taken with
an improvised wooden “camera,” Figure
2, which should be constructed to fit
snugly over the end of the telescope. It
may be open on the upper side, if used in
a dark place at night, or may be fitted
with a hinged cover, Figure 3. An ad-
justment should be provided to secure

(Continysd on page 106)

7. tPho Fig Photo ed, Oct. Fig. 9. Commencement of Annular Fig. 10. Partial Eclipse of Sun,
D e Faseatulh 13;, n%}s m‘ﬂm Opeias® 2’ man ll;iﬁs g Sua, Rov. 22, 1916, " Ere- L'e& 1918, xnug’::.ggm.
ee Seconds ece ece oCe ye-riece
An Expos "'ob;mm Tlustrated Te - from Piate 3. E1p. 1/100th Second.  Dist ‘“, ot _Eye-Pioce
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Exposure 1/75th
Second. /
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An Electric Gas Extinguisher

This is a simple little device made from
odds and ends usually found about any
experimenter’s work-shop. It consists of
an electro-magnet “A” taken from an old
bell which is firmly fixt to a base “B.”

The top of the magnet is arranged to
take the bent strip “C” thru which the
spindle is run, the spindle has a collar to
prevent it going right thru. At the bottom
end of the spindle is fixt the armature E.
This may be conveniently made of old
safety razor blades. The spindle ends just
under the catch F which is arranged to
hold a strip fastened to the gas valve.

A piece of weighted string is run thru
an eyelet “G” which pulls the gas valve
to “off” when the catch is released.
bell push is arranged near the bed, one
near the door and the pocket lamp battery
completes the “gadget.”

When the circuit is closed thru either
push button the armature jumps up push-
ing the spindle up with it; the catch is
thus lifted allowing the Welght t> pull

FIRST PRIZE, $5.00
the gas cock to an

‘off”’ position. This
device has been
operating for three
years now without
ahitch, and only an
occasional change

Any Number of Push
Cun Be Used,
W{ Which,
en Cloud. will Ac-
tuate the Magnetic Re-
lease and Shut Off the
Gas. An improvement
Would Be an Attach'
ment for Turning On
the Gas and Lighting It.

LI T e Y i

of batteries isneces-
sary. Most of the
strips are from a
toy ‘‘constructor
outfit.”

Con}nbuted by

OULT.

A Miniature Drum Controller

Herewith are presented two pictures of
a miniature trolley car controller,—one pic-
ture with the case closed, and the other
with the case opened to show the construc-
tion of the drum and fingers. This control-

SECOND PRIZE, $3.00

ler was modeled from the General Electric
Co.'s R.-28 controller, which stands about
three feet high—while this model is only
7% inches high. This controller was made
from a cigar-box, a piece of blind-roller,

while a piece of blind-roller spring com-
posed the resistance. This little controller
works like a charm and had been in use
quite a while without a hitch. I made this
for use under an electric Christmas tree.

Ccéntgbuteg by
- EORG
o bine P. KRAFT.
Leces of I A Miniature Drum
Ve | Gt
® el ”Mﬁ//”' Cars, Cranes, and
; Locomotives Is
barmo H:r:inhd b«l!t“[;
- I I Useful for’ Control-
ure
L———o I . Trains -:n: .Otlm
Jo /mre Devices

TS

A ‘“DarK-Room’” Flashlight for Photographers

In these days of tank development, a
dark-room ruby lamp is not necessary ex-
cept with the dry-plate tank. The ordinary
lamp is bulky and takes up considerable
room in the traveling bag. To overcome
this difficulty I simply cut out a disc of
ruby glass and two rubber washers and of a

04 [z

/a/”xy/}/
Goshet ; 9 Goske! mﬂpmp

mmmnmmnmumh_

the Ingenious Mannet Here Sho

size to fit my tubulaf flashlight. How the
ruby glass and washers should be assembled
in the ﬂashhgin 50 that no white light can

THIRD PRIZE, $2.00

escape is shown in the sketch. Since a flash-
light is a necessary equipment of most trav-
eling kits this attachment will be welcomed
by all who load their own plate-holders,
and those who do their own developing.
I cut the gaskets front an old automobile
inner tube.
Contributed by J. H. SCHALEK.

CLEANING PASTE FOR HANDS.

-Any hand cleaning paste for the shop
worker should contain a satisfactory
cleaner of enough strength to attack
grease, ink or. dyes; as well as more
soluble dirt and at the same time should
not contain any excess of alkali, as this
will injure the skin. Herewith is a
formula which I have used for some
time:
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Soft soap, 90 oz.

Ammonia water, six ounces.

Turpentine, sufficient to form a stiff
paste.

Powdered pumice stone, 30 oz.

Oil of wintergreen, 3 oz.

Mix the soap and ammonia water and -
add the turpentine. Heat the mixture
by using a double kettle, to secure a
water bath. Allow the mlxture to heat
until a jelly like mass is formed, and
while still heated, add the pumice stone
and stir well while addmg, so that no
lumps are formed in the soap. Con-
tinue to stir five minutes after all the

" pumice stone has been added, drop in

the oil of wintergreen. Set aside to
cool for about ten minutes, and while
still syrupy pour into the containers.

Contributed by H. J. RUNDT.
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Interesting Chemical Experiments
By O. IVAN LEE, B. Sc.

A Violet Color from Iodine

Place some of the tincture of iodine in a
thin glass and put the glass in a warm place.
The alcohol, water and iodine will evaporate
in succession; and when the alcohol and
water are gone and the iodine is coming off,
the glass will be filled with reddish-violet
fumes of iodine. The same color can be
shown in another way. Dilute some of the
tincture of iodine with water until a yellow
brown color is reached, and then pour in a
little carbona. On stirring the mixture
a while, the brown color will leave the water
and pass into the carbona which will be
colored purple.

Proof That Potash Iodid Contains
Iodine

After the alcohol, water and iodine in the
ing experiment have all been driven
off by heating, the potash iodid will be found
remaining as a yellowish white crystalline
powder. Add a spoonful of water to this
to dissolve it, and then some chlorid of lime
such as is used for disinfecting purposes.
Iodine will at once be set free from the
potash iodid and will manifest itself by a
yellowish brown color.

The Gold Dust Snow-Storm

To a solution of some potash iodid
obtained by evaporation of tincture of
iodine, add a solution of sugar of lead in
water. This is used for poultices. 1f you
don’t find some around the house, five cents’
worth from the druggist will be more than
enough. (Deadly poison!) A deep orange-
yellow powder will g: formed. Stop adding
the sugar of lead when no more yellow
powder comes down. Let it settle and
pour off or draw off the water solution
above. Then add just enough boilin
water to dissolve the yellow powder an
let the hot solution cool. As it cools,
flitterin golden yellow crystals of iodid of
ead will separate which give a beautiful
“silky’’ appearance to the solution when
stirred up and make it resemble a miniature
snow-storm of gold dust.

Some Simple Experiments in
Electrochemistry

As a result of many experiments, the
chemical elements (which include all
metals) have been arranged in a list called
the electrochemical series. In general this
list represents the power of an element
(under proper conditions) of replacing or
displacing those elements following it on
the list. Usually, too, an electric current
is generated in the process. In this series,
zinc, iron, tin, lead, copper, silver and gold
occur in the order stated, altho other metals
are sandwiched in between. The further
any two metals are apart on the list, the
more pronounced their differences. For
instance, place a penny well scoured with
sand-soap under the tongue tip and a silver
dime also cleaned bright on top of the
tongu , in such a manner that the coins
can be touched to each other. The instant
they touch, a pronounced metallic taste
will be noted which ceases as soon as the
coins no longer touch. Some people say,

(Continued from May Issue)

too, that they can see a flash of light when
the coins touch if the eyes are closed, but

ou will have to find this out for yourself.
t is certain that an electric current is
generated which can easily be noticed by
the tongue; and it is not impossible that
the optic nerve may also be stimulated in
such a way as to give a sensation of light.
A piece of zinc or iron will give much
stronger results than the copper penny be-
cause these metals are much further from
silver on the list; and you will remember
that in_ the crow-foot telegraph battery,
zinc and copper are used and not iron, tin
or lead and copper. .

Dissolve some blue stone (copper sul-
fate) crystals in a glass of water and hang a
half a dozen nails in the solution with a
piece of string. In about ten minutes, re-
move the naifs and wash them, when they
will be found completely plated with cop-
per. If a piece of zinc is similarly treated,
the copper is deposited so fast that it looks
like a slimy black mud. On the other hand,
a piece of (pure) silver or gold will remain
unaffented,

The fireless Hot Water Bottle

Procure a thin-walled glass bottle (a
baby's nursing bottle will do very well)
and half a pound of photographer’s “hypo”
(sodium hyposulfite). Fill the bottle about
half full or water, place it in another vessel
of water which can be heated and bring
the water in the outside vessel to boiling.
As the temperature is raised, keep adding
hypo-crystals to the water in the bottle
until no more will dissolve. Then add
just enough water to dissolve the few re-
maininﬁ crystals and remove the whole
from the fire, plugging the mouth of the
bottle with a little cotton wool. Let the
bottle and contents cool undisturbed to the
temperature of the room. If everything
has gone well, the bottle should contain
only a colorless, cold solution of ‘‘hypo"
which can be shaken around inside without
having anything happen. Now remove the
cotton plug and drop in a tiny crystal of
“hypo.” In a twinkling the liquid freezes
to a mass of crystals and becomes so hot
that it can scarcely be held in the hand,
remaining warm for a long time. The ex-
periment may be repeated indefinitel
merely by heating and cooling as describe({
Make sure that no crystals remain in the
hot solution and that no dust gets into the
cold one.

The patent hot-water bottles which
only need to have the stopper loosened a
bit to make them become hot, work on the
above principle.

Bleaching

Most of the coloring materials used in
coloring cloth, paper, feathers, etc., are
dyes as distinguished from pigments. Pig-
ments are employed for paints and potter-
ies and other purposes where the condi-
tions of manufacture or the wear and tear
of using would soon destroy or change the
colors imparted by dyes. Dyes are very
comglicated chemically and a slight change
in the chemical make-up of one will either
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entirely change the color or more probably
cause it to disappear altogether. Pigments,
on the other hand, are fairly simple in their
nature and consequently will stand rough
treatment. The great majority of dyes are
notably sensitive to exposure to strong
light. Paper written upon with the so-
called “indelible” Eencil or typed with the
carbon paper of the typewriter, will show
the character much lighter after even a
week in a window open to sunlight. The
chemical change wrought by light may be
hastened by resort to certain chemical
agents.

Burn some sulfur in a small earthenware
dish placed at the bottom of a larger vessel
with a close-fitting cover. Some trouble
may be experienced in getting the sulfur
to burn at first, but once started it will
continue with a blue flame and choking
gas until it goes out for lack of air. Now
slip a letter with a stamp on it and a strip
of newspaper under the edge of the cover
for a minute or so and then withdraw them.
Neither should show any change. Moisten
the stamp and newspaper strip and return
them for the same length of time._ Upon
examining them again you will find the
newspaper strip quite unchanged, but the
pattern on the stamp will scarcely be dis-
cernible except for the cancellation mark.
It is very interesting and instructive to
experiment in this manner with colored
pictures cut from magazines, cotton, wool
and silk remnants of different colors and
patterns, feathers, paper flowers, etc., and
note the action of this bleaching gas from
burning sulfur. Some colors wilfbe hardly
affected while others will vanish completely.
The necessity of moisture being present,
has been pointed out.

Another valuable decolorizing chemical
can be made from chlorid of lime. The
chlorid of lime may be conveniently placed
at the bottom of a glass fruit jar with a
screw cap and the moistened material to be
bleached suspended in the jar for some time.
Or some chlorid of lime may be rubbed to a
paste with a little water, using a stick and a
glass vessel, half the amount taken of soda
added and more water, and the whole mix-
ture filtered thru several thicknesses of
muslin. This solution is very powerful,
and if a handkerchief stained with a few
drops of red ink is immersed in it, the red
spots will vanish almost instantly. It
mzi:y injure the fabric permanently.

inally, the third of the common bleach-
ing chemicals is peroxid, that is, hydrogen
peroxid. Its action is much milder than
that of the other two chemicals previously
described, but it is less injurious to the
material treated, not being of an acid na-
ture. It is slower, however, and its prac-
tical application therefore,somewhatlimited.

Dilute some hydrogen peroxid with about
five times as much water, place in a bottle,
add a little ammonia, and then some black
hair, or, better, a black wing feather from
a chicken. Shake the bottfe occasionally
and renew the solution about once a day.
The color will gradually lighten and in the
end generally becomes some shade of yellow_
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S. “Aeolus” Works 3,013

with 2 K. W. Arc Set

By ARTHUR H. LYNCH

Ptoa few
short years
ago, in fact
until about

the time
America joined forces
with the Allies, the
arc system for radio
transmission was
meeting withbut little
approval for marine
installations, except
in a few scattered in-
stances. Many radio
enfineers were of the
belfef that it was all
right for long-range,
long-wave communi-
cation but that it was
practically useless for
ship to shore use,
especially oncommer-
cial wave lengths.
One of the greatest
difficulties experi-
enced after an arc
equipment of suitable
and efficient design
had been made, was
found to be the lack of
room for its installa-
tion in the ordinary
ship radio rooms.
For many years the
Navy has been using
arc systems for com-
munication with very
satisfactory results,
tho they have, as a
rule, operated on waves considerably longer
than those met with in general commercial
radio. On the Pacific, arc stations on com-
mercial vessels have been in use for a
number of years and have demonstrated
quite well that they are capable of more
efficient traffic handling than is possible
with spark sets of similar power consumption.
During the war many of the Shippin
Board vessels were to have been fitted wit
arc transmitters, but it was not until after
the signing of the Armistice that any quanti-
ty of the equipment was ready for delivery,
so the results obtained with arc by these
vessels are more or less a post-bellum affair.
Within the past few months the U. S.
Shipping Board has turned over the main-
tenance of all its sea-going arc equipment
to the Ship Owners' Radso Service, Inc.
Since that time, according to an official
of the company, the service which has been
derived from the use of the arc has been
much more satisfactory. Confining the
arc equipment to a single service company
has resulted in necessitating spare parts
being carried by a single service station in
a given port. It has tended to make the
employees of the service company more or
less specialists on arc maintenance and it
has resulted in a selection of the best opera-
tors, who are more than anxious to demon-
strate just what the system is capable of. _
S.S. ‘Acolus” Works Otter Cliffs 2,500
Miles Daylight
From the time the S.S. Aeolus, of the
Munson Line, left New York, on. her last

The Steamship ‘‘Aeolus” is
Even the Heartiest Believers in the ‘‘Arc” for Wireless Telephone and
Transmitting a Message 3 il
With its Two Kilowatt Arc Transmitter,

ipt with a Radio Transmitter of the Arc
13 Miles in Broad

light.
s mo “p w"g.d
of 2,500 Miles.

J:}&P"‘" This

trip to South America, she maintained
communication with Otter Cliffs up to
2,500 miles, in daylight. Such operation,
on the East Coast may well be considered a
record. The Aeolus carries a standard
2 K.W. Federal arc transmitter, using either
the back-shunt or chopper method of signal-
ing, according to the character of the sta-
tion with which she is working. In the
instcelmce cited, the back-shunt method was
used.

The following report from the radio men,
on the S.S. Martha Washington, is of in-
terest. ‘‘Coming north we were surprised
to hear the S.S. Aeolus coming after us with
an arc set, which was working to perfection.

Articles to Appear
in June ‘“Radio
News”

Short Wave Tuning System
By Stanley Brown
Construction of Ball and Cup Type
Variometers By Edmund S. Smith
The Mental Telegraf
By Maurice Buchbinder
The Washington Air Mail Radio
Station By 8. R. Winters
Give Yourself a Radio Vacation
: By Armstrong Perry
The Thirteenth Tap
By B. 8. Greensfelder
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pe and Recently Surprised
1 T issi

. . 'e?nph”tmo&.db:
tished a Daylight Transmission Record

We heard them han-
dling traffic and re-
ports up to 2,200
miles daylight.”
Thereisnoquestion
atallabout the
passing of the spark

equipment —it is
merely a matter of
time. The work being
done by the Aeolus
would seem to indi-
cate that, forcontinu-
ous wave telegraphy,
bulb transmitters will
have some little step-
ping to do before they
can demonstrate that
they are more consis-
tently efficient than
the comparatively
low-poweredarc,even
recognizing the fact
thatbulbcommunica-
tion has been heard
more than six thou-
sand miles with an
antenna rower of less
than 100 watts.
Among other things,
there is the matter
of bulbrenewal, which
is quite an expensive
item. All systems
have certain, inher-
ent faults, but every-
thing seems to indi-
cateabattlebe-
tween thearc and the
bulb for transmitter supremacy, in the ship
to shore field, which will be greatly enjoyed
by those on the side lines.

Comparison of the arc and spark methods,
rated at the same power may be summarized
by saying that the arc is capable of much
greater range; causes less interference, be-
cause of the sharp wave it emits; has a much
greater wave length range, permitting com-
munication to be carried on with less con-
gestion and interference to and from other
stations; and is more simple in the matter of
its circuits, admitting of the propagation
of a most effective wave with a minimum
of adjustment.

The Arc System

Essentially, the arc system, is made up
of the following component parts, which are
of various designs for different conditions
and powers.

A source of direct current of suitable
voltage, which in the case of the Aeolus, is a
direct current motor-generator operated
from the ships D.C. supply and delivering
a voltage to the arc of from 250 to 400 volts,
and an amperage not to exceed 10. The
motor-generator unit is supplied with the
customary field rheostats, starter, etc.,
allowing for its operation at a power suitable
for the desired transmission.

An arc converter unit, which, in the
present instance, is com of an arc
chamber, wherein free hydrogen gas is
maintained for the sustaining of the arc
under the best conditions. e anode, of

(Continued on page 184)

Record
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The “Lodp Aerial”’ and Its Applications
By ROBERT E. LACAULT

LATE LIEUTENANT IN THE FRENCH ARMY SIGNAL CORPS

HE loop aerial is not new. Back in
1904, Mr. Blondel, a French radio
engineer, started some experiments in
dircectional radio. It had been found
. by experiment that when using a one-
wire inverted L-aerial, a greater transmitting
range was obtained in the direction of the
lead-in. This led Mr. Blondel to try two
L-aerials arranged as shown in Fig. 1, in
order to obtain a directional effect in a cer-
tain plane only. The two wires were fixt on
a large frame supported on a mast and could
be turned at any angle. :

The results were satisfactory but this
system could be used only for small power,
owing to the installation necessitated by
this type of antenna; but the chief reason
the directional aerial was not developed at
that time, was the inefficiency of the re-
ceivers used in 1904. Even the electrolytic
detector, which at that time was ‘‘the”
thing, did not give good results.

A little later Messrs. Bellini- and Tosi
made interesting and successful experi-
ments in directional radio but they used fixt
loops of large size and a different system,
which is not exactly what we intend to ex-
plain in this article.

The real loop aerial was efficiently de-
veloped during the war for the needs of the

‘

, I

Signal Corps at the front; the following
paragraphs explain the developments in
this work as carried out by the French
Army.

The German army used a great number
of low-powered sets in the trenches and it
was necessary for the allies to catch every
message sent by these small sets for some of
them were very important. However, the
number of these transmitters working on
the same wave-length, was so great that
much difficulty was experienced in copying
the messages owing to the interference. An-
other reason the loop aerial was so useful,
was that by its use the Allies knew where
the enemy’s set was located. This gave

_even greater value to the information re-

ceived. . :

In 1916, thanks to the amplifiers which
had just been developed, wonderful results
were obtained with a one-turn 10-foot loop.
These encouraging results called the atten-
tion of the Signal Corps officers to the im-
portance of this kind of receivers and the
set shown in Fig. 2, was developed after
much experimenting. As may be seen, a
V. T. was used as a radio frequency ampli-
fier, the oscillations being rectified by a
crystal detector hooked ‘up to a three-step
amplifier. The photograph, Fig. 3, shows
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- thereceiverinthe
center and the
audio frequency
amplifier on the
left. Thisreceiv-
er had a wave-
length range of
from 125 to 2,-
000 meters when
connected to the

. threeturnseven-

- foot loop shown
in Fig. 4.

L% Photo) Shaws
Vacuum Tube Re-

French
Chateau Which Saw
War Serv-
ice. The Loop Is
40’ Square 120
Turns of Wire.
%meﬂc:mlrr Stations
ere L

Copied on This Set,
Fig. 8. Perfected
of Freach

Loop Aerial in Ca
inet Together with
Nine-Step _Audion

Amplifier. (Right)
Later, a com-
bined radio
audio-frequency
amplifierwasused
with these loop
aerials, glvu!g.a
eater sensibil-
ity totheset. In
these amplifiers, radio and audio frequency
transformers were used and the same
vacuum tubes amplified simultaneously the

==7 A
" Rewiving par! i -

. 1.. Two Early Types of Revolving. Aerials Whkich

ere the ?gremlgnersv_og the gpdejg “‘Loop Aerial”?
in Which Several Turns of Wire Form a Closed Coil.
In These Early Directive. Aerials the Single Wire
Formed Either a Triangle or a Rectangle as Shown.
two frequencies. It was a four-tube five-
step amplifier. - S

The' first three. tubes amplified at radio
frequency, the fourth was a detector, and
again - the -second and third amplified at

s he

audio frequency. See Fig. 5.

;
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Science and Invention for June, 1921
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The radio frequency transformers were
wound with a small number of turns and
the iron core made of extra thin laminated
steel; they were designed to give maximum
amplification on short waves (under 1,000
meters).

As the loop aerials gave such excellent
results for short waves, 1t was decided to use
them for the reception of long waves, as
well, but the range of wave-lengths in this
case l:ueinil much greater, experiments were
made with a new type of amplifier, which
was found to give, on all waves, much better
amplification than the transformer coupled
radio audio-frequency amplifier.

In Fig. 6 is shown a receiver for all wave-
lengths above 1,000 meters, using a loop
aerial 40 inches square wound with 120
turns of litzendraht wire in conjunction
with a resistance coupled amplifier, the sig-
nals amplified by the radio frequency appa-
ratus were boosted again by a three-stage
audio frequency amplifier. With such a re-
ceiver American stations were copied in
France and of course all the European sta-
tions came in loud.

The diagram of the resistance coupled
amplifier is shown in Fig. 7. This apparatus
is fitted with a smill variable condenser by
means of which the plate of the fourth V. T.
may be coupled to the receiving circuit,
setting up oscillations in the circuit and thus

Measuring the

. 2._ Showing Audion Hooked up in Connection
Eli‘th a Loop

Aerial. The Oscillations are Here Rec-
tified by a Crystal Detector, Which is Connected in
Turn to a 3-Step Amplifier.

acting with the well-known regenerative
effect.

The various resistances are of the non-
inductive type and made with a special
enamel. The capacity of the small con-
densers coupling the grid to the plates of the
various tubes must be chosen so that its
reactance 2 remains small in regard to
the four megohms’ resistance. The ampli-

fier gives good results for all frequencies
eater than the one for wh ch this condition
18 filled.

For instance, a capacity of .00005 mf., is

suitable for frequencies greater than 100,000

= 3,000 meters) and a value of .004 mf.,
or audio frequencies. This type of ampli-
fier is the most sensitive actually built and
reception may be made on small loops 10
inches square, when radio and audio fre-
quency amplification is used.

The last instrument built on this principle
for reception on five-foot loops is shown in
Fig. 8. It has nine steps of amplification
and gives wonderful results. The loop used
in this receiving set has 15 turns of insulated
wire wound in three sections which may be
used separately or connected in series, ac-
cording to the wave-length which is to be
received.” The turns being wound on the
same plane, this indoor receiver has remark-
able direction-finding properties and it is
this type of receiver which is used aboard
the large dirigible balloons.

In a word, the loop aerial is really efficient

.now, thanks to the amplifiers which make

ible the reception of signals which were
inaudible before. It is to be hoped that the
C. W. (continuous wave) transmitter will
make possible its use for transmission, ren-
dering the old form of aerial obsolete and
reducing snterference to the lowest minimum.

Motion of a Telephone Receiver

Diafram

By PROF. LINDLEY PYLE

HE writer had occasion recently to
measure the magnitude of the to-and-
fro motion of the vibrating diafram
of a telephone receiver which was being
excited by an alternating current of such
strength that the sound emitted by the tele-
phone receiver could be clearl* heard at a
distance of a hundred feet. The diafram

Fig 4 §!
Fig. 1. %n.::‘mmt of Light Beam nlleﬂcw:t:lon m

T—‘l‘elm Receiver D—] N—Needle
+—Silk B [Rubber Band P—Pin Hole A—
L—Lens P—Photo

Eoclosed Source of Light
Plate.

was therefore in much more violent motion
than when used in regular telephone prac-
tise when the receiver was held against
the ear,—and yet it was found to be moving
to-and-fro thru only one ten-thousandth
of an inch of space.

In making the measurements use was
made of the device termed by Prof. D. C.
Miller “the phonodeik” as described in his
book on “The Science of Musical Sounds.”
The end of a piece of fine silk thread was
attached by sealing wax to the center of
the face of the diafram. The thread was
then led out to and wrapt four or five
times around a fine needle mounted to ro-
tate freely in bearings with its axis parallel
to the face of the diafram (see n Fig 1).
The thread was then tied to a rubber band,
b, under tension, which band was in turn
attached to a fixt point. A strong beam of
light from a pin-hole fell upon a tiny mirror
attached to the needle and was focust upon
a photographic plate, P, which could be
moved rapidly across the beam of light in
a direction parallel to the axis of the needle.
Development of the photographic plate
showed a record of fthe vibrations of "the

www americanradiohistorv. com

receiver diafram. The experiment is per-
formed in a dark room. :

The principle of the method is very sim-
ple. As the diafram moves to-and-fro the
rubber band keeps the silk thread taut. The
needle is thus caused to rotate to-and-fro

Fig. 2. Above is & Copy of & Chart Showing Vibra-
tions of a Telephone lg:,ceinr Diafram, as Recorded
by the Apparatus Shown in Fig. 1.

in its bearings carrying the mirror with it.
The beam of light reflected from the mir-
ror then wags to-and-fro and faithfully
writes upon the moving sensitized photo-
plate the story of the motion of the dia-

(Continued on page 195)
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A “FUNNY-TONE” RADIO
RECEIVER

The “funny-tone” is made by winding
two thousand turns of No. 38 B. & S. on
a bobbin on the end of a ringer magnet,

Lead pencr! cardan
St/ 359

"R §

coll termibals

A Radio Relay of the Microphonic Type Which
“Radio-Bugs” Will Undoubtedly Like to Experi-
ment With, As It Requires no KExpensive Vacuum
Tubes or Other Paraphernalia. It Moreover Acts
As An Amplifier and Several of Them Can Be
Connected in Cascade As in tne Telefunken System.

the magnet being mounted on the base
with the wound pole uppermost. A thin
giece of spring steel long enough to cover

oth poles of the magnet is next fastened
to a brass block as shown, so as to be held
against the lower side of the magnet, free
to vibrate immediately in front of the
upper pole.

This spring or vibrating reed and an ad-
facent thumb screw are each grooved to
hold a bridging pencil of grafite. Now we
have a form of microphone in which the
tension on the carbon pencil may be ad-
justed by means of the thumb screw, and
in which the vibrations in the diafram are
produced by corresponding fluctuations in
the magnet. For efficiency and neatness it
is well to bring out the connections to con-
venient binding posts; then the terminals of
the coil would be one pair of posts and
the microphone would make the other.

It is evident that with such an arrange-
ment, fairly large currents can be modul-
ated by a small current in the electro-
magnet and striking results can be had by
connecting the magnet winding of the
“funny-tone” into your radio circuit in place
of your ’phones, and connecting the 'phones
fn series with the microphone and a dry cell.
If it is desired to use very large currents in
the microphone a one or two microfarad
condenser should be shunted across it.

Many other uses for the instrument will
suggest themselves, such as amplifying or-
dinary telephone conversation.

Contributed by E. W. START.

IMPROVED TUNING COIL
SUPPORT

Enclosed drawings of an improved coil

Amateurs often mount their coupler or
load coils as shown at (A). To saw out
this round wooden block is a tedius job,
and is often a serious drawback, and, as
some amateurs cannot afford a lathe, they
are up against it. I did the same myself for
several months, until I thought this idea up.
The ju.at is arranged as sgown at B.

A shows amateur’s way.

B my way.

C method of mounting coil.

AA method of strengthening.

If the amateur prefers a stronger joint
he should cut each of the four arms as
shown at (AA). The saw cuts are then
filled with glue or shellac and the tube
forced in. It is then left to dry.

Contributed by STEVE MIRANDE.

SHELLACKING.COILS

In magnet winding construction it is the
general rule to thoroly shellac the turns of
wire, and then to permit the winding to
thoroly dry for about 24 hours or else to
place it in an oven and bake it, so that
the shellac permeates all the turns. While
this is excellent and approved practice in
general classes of electric construction, it is
not the best practice in radio work. Au-
thorities differ somewhat on the pro and
con of shellacking or varnishing of radio
coils, but it is generally contended that shel-
lacking or varnishing such windings tends
to increase their distributed capacity.

TELEGRAPH TAPE RECORDER

Enclosed find drawing and explanation of
a simple omnigraph and sounder which I

made and which I want you to enter in the
Radio Department. The explanation may
be seen from the diagram. Hitch a battery
motor or clockwork to the tape drum and
you have an automatic telegraph tape regis-
ter, excellent for experimental work.
Contributed by

F. WILLIAM JUNG.

The Drawing Herewith Shows How to Build a

Simple Teleﬁaph Tape Recorder. Of Course

the Details May Be Considerably Improved As

By Using a Motor or Other Mechanism to Pull
the Tape Under the Pencil, Et cetera.

A MOTOR-DRIVEN “BUG” KEY.

I was a one-time Radio Amateur my-
self and know the joys of Ford coils and
raidin% door bells, etc., for platinum con-
tacts, binding posts and such like “junk.”
While tapping the key the other day an
idea struck me for an automatic key, which
I think will prove O. K. A little criticism,
however, won't hurt it any.

It happened thru my taking stock of
prospective parts for making a “bug” key.
On the “bugs” now used, as far as I know,
you have to tap the key once for each
dash; with my key, however, you tap only
once for as many dashes as you desire.

Perhaps the diagram will explain the
operation. A is a small motor, 1/32 H.P.
sufficient, slow speed, which drives shaft
X thru reduction gears B. A rheostat or
governor for varying speed of rotation
should be inserted. Shaft X rotates wheels
D and E for dots and dashes. F and G
are contact brushes which press against
D and E. H is manipulating key and I
the primary circuit cells. K and L are
electro-magnets of sounder or relay J.
When key H is moved to right it forms
a circuit thru batteries, relay, shaft, brush
and dash wheel, automatically making and

breaking current for ‘‘dashes” as long as coil

key is prest to right. Pressing key to left
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makes “dots.” Thus any speed may be ob-
tained by regulating speed of shaft. An-
other diagram shows the construction of
dot and dash wheels,

Contributed by NORMAN H. ALLEN.

Tglkin' of Speed in Transmitting, Here Is a
Nifty Idea—Two Toothed Wheels ke the Dots
and_Dashes Automaticullk and All You Have
to Do Is to Swing the “Key” to Right or

. .as the Diagram Clearly Shows.

UTILIZING MORSE RELAY AS
COIL INTERRUPTER. .

A Morse telegraph relay should prove
much more efficient than the spring
interrupter and more easily adjustable as
the armature cannot only be adjusted later-
ally, but the spring tension can,be set to a
nicety. If the coils of the relay are of at least
three hundred ohms resistance, little or no
resistance will be required in series for me-
dium sized coils, tho for the smaller coils
some outside resistance will have to be in-
serted. (This refers to 110 volt circuits.)

A second idea for those who have alter-
nating current of at least 125 cycles. (Tho
60 will do fairly good work on proper ad-
justment.) ° .

This idea is to leave the connections of
the relay as first indicated, (main line and
local circuits separate) and substitute a
second platinum tipt contact for the one
insulating back stop.

In this circuit (the local or secondary
circuit) are connected the coil to be oper-
ated in series with the proper battery. e
armature contacts are set until there is a
space of about one sixty-fourth of an inch
between them, that is on either side. It will
be seen that by passing an A. C. current
of high frequency thru the coils, the
armature will be alternately attracted and
repelled, thus interrupting the battery cir-
cuit at a ve? high rate. The two contact
points give double the interruption of one
and the back-stop alone.

Contributed by PENUEL E. BALLARD.

for 110 Volts D. C. the Relay M Are in
Series With the D. C. Service and the Spark
the Usual “Main o

; Line” and “Local
Battery” Terminals Remaining Dead.
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Advertising Cards
(No. 1,365,451, Issued to Albert E.
Bradley.)
This is something radically new in
advertiging cards, specially adapted to

be used in street car advertising, and is
bound to attract the attention of pas-

in motion

it appear that
photographed man sits,
ng a representation

Lif B l—lolm.grteu.)hl it

e-saving a; us is a necessity.
The tnven?gr g’ this one, however,
makes his device either miaptaot;le 9

y canvas and eome=
what ﬁnted at the bow. Two
cork

wvertical
ts are found at the sides and

when the trap will be instantly deprest
by gravity to surround the flies, and
will remain there while the flies thus
imprisoned soon force their way upward
into the trap.

Candle-Holder
(No. 1,369,000. Issued to Dominik

nkovic.
By placing this patent before our
readers we desire to call their attention

mental and practical. The obvious dis-
advantages which are incident to the use
of ordinary candle-holders are obviated
by this invention, as regardless of the
inclination of the branch the candle ona
tree remains in an upright position due

to the two weights suspended from a
fork-like member. It thus be seen
that this pendulum arrangement of hf,:
will straddle a branch of a tree, and
that the contrivance is made almost
entirely of wire with the on of
the weights, it could be manufactured
heaply gh for public use.

hani

the propelling m is suspended
from these by means of a wooden frame;
shoulder braces and straps hold the
rider so_that he will not roll off the
float. When not in use the device is
collapsible at least as far as the
pelling is concerned. i
mechanism consists of a gear which
communicates with another connected
directly to a propeller.

Flytrap
(No. 1,369,242, Issued to Cal P.

n.
‘This filytrap may be easily cleaned

s Sy of Timltl e

al e

the device. It rep: u.thlncyﬂat

platform of heavy paper which has

mounted upon it near the center anup-

right. This upright a cross-arm
or 'nlkin?-beam from which are h
the two individual “%

flytraps. Bait
under both traps. \vhen a num-
of flies bave congregated under-
neath either one of the traps thus sus-

Manicuring Implement
(No. 1,362,601, Issued to Harry H.
Chandler.)
With manicuring so popular amongst

both men and women, an instrument of
this nature fills 8 much needed want.

The device consists of a tubular glass
container fitted at one end with a rub-
ber cork and sealed at the other. Into
the rubber cork is inserted a s tubu.
lar shank mad

The, liquid contained
handle is guided and dis-
tributed to the area under treatment,
and extra tips may be inse
desired

Tt as

. The device is leak-proof when

carried in the pocket or in milady's scale.
handbag

Phonograph Horn
(No. 1,365,249, Issued to Edward H.
Koehler.)

A phonograph horn which is claimed
to improve the tone-quality and ine

crease the volume of sound, but elim-
inating at the same time the metallic
character of such sound issuing from
the mouth of the horn, is the subject of
this recent letters patent. This horn is
made up of @ number of panels, all of
which are the same width and which are

ried according to the size of the ma-
chine. These panels overlap each
other for a distance of one-half to one
inch, but between them an ceoJ)en space
isleft. This space is produced by plugs
which te the panels and, there-
fore, the inventor believes that each
panel is free to vibrate independently
of the other.

Airship
(No. 1,365,474. Issued to Kanute
Arvid Enlind.)

This airship has the car suspended
from its long cylindrical body. The
tank or envelope is rigid in its na-
ture, and at either end is provided with
an opening, which a long axle or
shaft passes. At either end another
buoyant tank is mounted, the surface of
which is encircled by spiral veins or ribs
which form the pi ling air-screws,

00 as to propel the ship when the motor
shaft and consequently the tanks at
either end are rotated. The spiral vein
or fin of the rotating tank may be sli

ight-

ly and gradually fncreased in width
fram the front to the rear ot the tank.
‘l‘l]lle:e latter tank{_h are monn'ml upon
roller bearings. e main onary
tank hasat one end an intake and at the
other an outlet, both closed by plugs
and the rotating tanks are provided
with similar openings. In this way the
mkr:dmay be readily charged when it is

Massage Apparatus
(No. 1,365,416. Issued to Joseph S.
Leach.)

This apparatus is to be em-
ployed for treatment of certain
affections of the ear. It consists of a
make-and-break . m whereby
current to the electric magnets will set
gp a vibration of the diafram. A means

regulation of the pitch and intenm;:'y
or amplitude of vibration is provided,
whereby any desired sound be
easily obtained by &imply adjusting the
contrivance; thus to vary the of
vibration and thereby the pitch of the
sound, a contact screw is threaded to
the casing and a handle is secured to it
which has a pointer fitted thereto and

designed to move over a suitable large
A condenser is shunted across
the make and break contact.

Weight-Motor Talking-Machine
(No. lmmi‘alilfmed to Edward E

erro.) 'ir

In order to provide for silent move
ments on part of an electrically
operated talking-machine, the inventor
employs an electric motor mounted
upon a platform which raises itself and
acts as the weight for operating thi
turn-table of the phonograph. Anothe:
weight is also found within the phono
graph. Itisclaimed that with this con-
trivance a perfect uniformity of motion
is imparted to the disk carrier, without
any variation of any kind during the

chines, is overcome. The falling weight
is automatically returned to the upper
fimit of its travel, by meansof a Pmr of
trip switches. The motor slides in four
guide ways.

Railway Crossing Signal
(No. 15,023. Issued to Robert E.
Driscall.)

This railroad-crossing signal, which

be placed al de a track is in-
may be plac longsi i

tended for warning occupants
cles or others passing on a highway of
the near proximity of railway trains. It
consista of a metallic post baving a
transverse arm of sufficient length to be
disposed above the crossing; mounted
|e.llpon this arm are two solenoids and an
ectro-magnet which a danger
i one side. When the

signal 3
metallic parts of a train cross an insu-
lated section of track, the danger si

is released and due to the solenoidsand
the ratchet-like armature operating be-
tween them, a vibratory motion or a
swinging movement on_the part of the
danger signal results. The signal itself
communicates by means of a toothed
sector with teeth upon the bar communi-
cating with the two solenoids.
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Fortunes From Little Things

By CHARLES FREDERICHK CARTER

wpuld you undertake to found your
fortune on a manufactured article to
be sold at less than a fifth of a cent
each? Before spurning the thought
with the scorn it may seem to deserve—--
Let me tell you about William Painter.
Wilkiam
Painter was the

IF -you should decide to get rich quick

No. 1 ROMANCE OF A BOTTLE CAP

failure. Painter then patented his famous
Crown bottling cap consisting of a tin
disc with corrugated edges and lined with
cork, “on in a jiffy, off in a flash,” to quote
the advertising agent, who for once told

By nearly talking himself to death
Painter finally induced two of the largest
breweries in America to adopt the new
style seal. The brewery money talked
a language that bottle makers under-
stand.

Still Painter was not out of the woods.
The bottles and
the caps were

son of a poor but
honest Quaker
farmer in Mont-
ﬁmery County,
aryland,
whose ancestors
came over in
1669 and whose
pedigreereached
back to the thir-
teenth cemtury.
These facts are
mentioned to
prove once
more, that
breeding counts
for as much in
human beings
as in cattle. If
you wouldgeton
in the world
choose your
ancestors with
care.
William
robably would
ave taken the
old farm for
better or for
worse, only the

New 70 cqp

Used 1in cap

qo.
trermetscall
Sealin

o sV

now available
and customers
loomed in the
offing; but how
could he get the
caps on the bot-
tles Painter
had to sit down
and invent a
machine, total-
ly unlike any-
thing ever seen,
to fill the bottles

Y11 AN A

world.

Two immense
factories were

old farm
couldn’t support
him in the style

Above we see how the little tin ca wlﬂ:iumknniuhﬁmdonto.ghnbomn,uwenuthonppw.lnuolthe

A t hand-op
to which he clen

wished to be-
come accustomed. So he married a charm-
ing Quaker girl and moved to Baltimore.
For a number of rs the Painter family
layed the game ¥:raniliar to so many mil-
ions of other young couples; that is, the
me of trying to make a dollar bill provide
ve dollars worth of necessities.

Along in 1882, when William was 43
years old, he observed that ordinary corks
were a most unsatisfactory means of seal-
ing beer bottles. Beer, by the way, is said
to have been a beverage very popular
among those who liked it in former dq?'s.
Any way, vast quantities of it were retai
in bottles. Numberless other liquids were
also sold in quantities and corks, the
only things available as stoppers, were as
unsatisfactory for these as for beer.

Painter thought if he could devise some-
thing better than a cork for closing bottles
he mizht make some money. First,
though, he did what few other would-be
inventors do: he investigated the prior
art in bottle stoppers. Patent office
records showed that for forty years near-
inventors had been trying to produce an
improved stopper but had failed.

With knowledge thus fortified Painter
brought out his first bottle seal in 1885.
At that time wire was used to hold corks
in beer and carbonated beverage bottles.
Painter's seal was an affair of rubber and
cloth with a wire staple which was to be
forced into an annular groove in the neck
of the bottle. It was fairly satisfacto
for beer but a failure for carbonated stuft.
He organized a company to manufacture
the seal and sold more or less of them
for five years.

At the end of that time the company
had sunk fifty thousand dollars and was
obliged to recognize that the seal was a

cap before it is snapt into place on the bottle. In the lower left hand corner of the figur
.cf ted i hine for phc:::.ﬂam remarkably simple substitutes for the old-time corks
bottles of water and other beverages.

the truth. All this was not so simple
as it sounds; for it required two years of ex-
periments before the right idea was hit upon.

In 1892 a new company was formed called
the Crown Cork and Seal Company to
manufacture _and sell the new device.
Painter was President, Managing Director
and Secretary of the new concern at a
salary of $20,000 a r and a royalty of
one cent a gross on the new cap. es, the
company had to sell 144 of these caps be-
fore Painter could draw one copper cent
in royalties.

gut then it :gs suchda simple, c‘ineap
and n thing, and so many things
are sold in Zottles and in such l}:nmense
quantities, that even at this rate an in-
ventor should be able to keep the wolf
from the door. And Painter certainly
did have the right idea. If you would
know what it was, go into the nearest
grocery store and look at the bottles.
The Crown seal, or a very close imitation
of it, for the patent has run out, is on
practically every small packed bottle con-
taining beverages or foods sold anywhere
in the world.

Havin7 produced this necessary article,
Painter found that his troubles had just
begun. First, he had to invent a machine to
make the things, for of course an article
retailing at 25 cents a gross could never be
made by hand. When the caps were made,
there was literally no market for them.
They could only be used on bottles having
a ring at the top and no such bottles were
made. Furthermore, the bottle makers
wouldn’t produce any such crazy thing.
No such bottles had ever been made, and
a bottle that was good enough for Julius
Caesar ought to be good enough for a
plain citizen. Why change?
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built in Balti-
more, and they
had to be kept
going day and
night. ther
factories followed rapidly in Toronto,
London, Paris, Hamburg, Yokohama, and
the City of Mexico. It wasn't long until .
Painter’'s royalties at 1 cent a gross
amounted to $365,000 a year.

As usual, just as soon as Painter had
achieved a success a host of others tried
to beat him out of his money. Infringe-
ments were numerous and the usual lhti-
gation followed until the courts had fully
established Painter's claims and the com-
pany was strong enough to protect itself
from pirates—that is, most of the time.

Painter was a most excellent business
man, which cannot be said of most in-
ventors.* But a certain tobacco man put
something over on him once. The to-
bacco man bought the patent for a worth-
less bottle cap, an infringement on Paint-
er's device, courted litigation, and won.
Painter’s company settled the matter by
buying out the tobacco man for $1,100,000.

ainter took out more than a hundred
patents on bottle caps and machinery for
making and using them, and had appli-
cations for still other patents pending at
the time of his death. He became one
of the foremost citizens of Baltimore.
He died in 1906 at the age of 67, leaving a
fortune estimated at ten million dollars,
built on bottle caps. The Crown Cork
and Seal Company, of Baltimore, with
J. M. Hood, Jr., a son-in-law of Painter,
President, is still extant. The Company
has 70 warehouses in the United States
and Canada and pays 20 per cent. divi-
dends regularly.

From such little and extremely simple
things as this, have fortunes been made. It
is not only the idea that the inventor must
have,however, but the brains to make a good
business deal with the commercial world.

e is shown a small, yet ::3
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" Scientiﬁc Humor

Not in U. S. A—“I'm going to get
tanked tomorrow,” said the Gasoline
tank.

“Think I'll get full myself in a few
days,” answered the Moon.

—J. F. Harnage.

A Study in Einstein’s Relativity.—
Laby, o Conpuctor: “Which end of the
car do I get off ?”

CoNDpucTOR: “Makes no difference,
lady, both ends stop.”—Edward J. Rife.

Must Have Had It in Her Head.—
Ad. in Oakland, Cal. newspaper :
MUST sell my vacuum; sacrifice for
cash. Box 7368, Tribune.
—Julius Fredericks.

Impossible!
X-rays Could
Not Pierce
Here.— FLAsSH-
ER: “They are
now able to de-
tect -imitation

aintings. The

-rays pierce
the paint and
show the age of

the canvas beneath.”
DasHER: “Why not try the rays on
the women’s faces?”
—Edward L. Friedman.

No Dead Ones Need Apply.—This
advertisement recently appeared in a daily

paper:

WANTED—"“A live wire to undertake

the sale of our new electro-medical ap-

paratus. The advertiser guarantees that

it will be profitable to the undertaker.”
—H. D. Collins.

The Tolling of the Bell.—Over the
button on the front door of a house in a
little town near Gettysburg is affixed a
card reading:

“Button doesn’t bell. Bump.”

L. H.

Pity the An-
cient News-
boys.— Boy—
“Father, was
writing done
on tablets of
stone in the
old days?”
FATHER—
“Yes, my son.”
Boy—*Gee!”
: t must have taken
a crowbar to break the news.”
—Russell Hansen.

“Don’t Get Hot,” Said the Stove.—

“What’s the secret of success?” asked
the Sphinx.

“Don’t be shocked,” said the Battery.

“Talk some more,” said the Telephone.

“Never lose your head,” said the Barrel.

“Make light of everything,” said- the

mp.
“Don’t monkey around,” said the
Monkey.
“Be up to Date,” said the Calendar.
“Don’t be a knocker,” said the Ham-
mer.
“Take Pains,” said the Window.
“Look out for the time,” said the Clock.
“Always keep cool,” said the Ice.
“Find a good thing and stick to it,”
said the Glue.—Bernard K. Tormey.

First Prize $3.00

It Wasn’t
So Dry,
Tho—Ex-
PERIMEN TER
—*“Have you
any good
scientific
stories ?”
LIBRARIA N
—‘“Here's
‘Twenty
Thousand Leagues Under the Sea,’ by
Jules Verne. It's very interesting.”
ExPERIMENTER—“I'm afraid that’s

too deep for me."—Earl A. Rohlf.

Ship Ahoy.—“Say parson, can you
marry us in a hurry?”
“Certainly sir, I have a reputation for
making twenty knots an hour in a pinch!”
—L. A. Taylor.

Professional Pride.—“My little baby
girl,” proudly proclaimed the young den-
tist, “is only eight months old and is get-
ting a tooth!”

“Huh!” sneered the young chiropodist,
“my little baby boy is only seven months
old and is getting a corn!”

—Adolph F. Lonk.

E recetve daily from one to
W two hundred contributions

to this department. Of these
only one or two are available. We
desire to publish only scientific humor
and all contributions should be orig-
inal if possible. Do not copy jokes
from old books or other publications
as they have little or no chance here.
By scientific humor we mean only
such jokes as contain something of
a scientific nature. Note our prige
winners. - Write each joke on a sep-
arate sheet and sign your name and
address to it. Write only on one side
of sheet. No letters acknowledged
unless postage is included.

All jokes publisht here are paid for
at the rate of one dollar each, besides
the first prize of three dollars for the
best joke submitted each month. In
the event that two people send in the
same joke so as to “tie” for the prize,
then the sum of three dollars in cash
will be paid to each one.

Horse Sense.—PHYSI0LOGY TEACHER—
“How many senses are there?”
STUupENT—"Six.”
PrysioLocy TEACHER—“How is that?
I only have five.”
STupENT—*I know it. The other is
common sense.”—R. Cleveland.
He Forgot
Himself.—
DiG:. “But
didn’t you feel
the thief’s
hand going
into your
pocket ?”
A BSENT-
MINDED PROF.:
“Yes, but I
thought it

was my own.”—Judn B. Riera.
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Soon He’ll Get the Air, Too.—“Has
he been a tele%apher long ?”
“Not very. He gives his key plenty of
ventilation.”
“What do you mean?”
“He has it open most of the time.”
—Leslie Van Every.

Oh Mamma!—Pror. 1IN NaTUurRAL His-
TORY: “Mr. Smith, can you name a mam-
mal without any teeth?”

SmitH: “Yes, sir, my grandmamma.”

—Juan B. Riera.

Not a Wireless Phone Co.?—“That
athlete is wiry, all right.”

“Yes; he used to be lineman for the
'phone Company.”—Leslie Van Ewvery.

The Horse
Blew “Him-
self.” — Veter-
inary, to new

assistant : “Take
this tube, fill it
with that pow-
der, put it in
the horse’s
mouth, and
blow hard.”

Assistant, returning after a few min-
utes with eyes watering and appearing in
great agony: “All r-right s-sir.”

VET.: “What on earth is the matter?”

AssisTANT: “The horse blew first.”

—Juan B. Riera.

He’ll Be En-lightened Soon.—LiTTLE
MaBEL: *“Mamma, can our maid see in the
dark?”

MaMMA: “Why dear, what makes you
ask such a question?”

Lirtte MaBeL: “I heard her talking
to papa in the dark hall, and she said
that he needed a shave.”—John Novak.

Maybe Auntie Made Him.—HEnNry:
(to druggist, “Give me a box of Dr.
Green’s pills.”

Druccist: “Anti-bilious ?”
Henry: “No, Uncle’s sick.”
—Harold A. King.
The Task
Supreme.—
CHEMIS T :
“Name a sub-

stance difficult

to analyze.”
STUDENT :

‘“Boarding

house hash.”

—Smith C. Mc-

Gregor.
Hamburger St

Hash. (Printer’s Dewil.)

And Then It Went to Its GOal.—
“This is my car,” exploded the irate
toufist to the garageman, “and what I
say about it, goes—see?” .

Just then a dirty-faced machinist
crawled out from under the dead ma-
chine and said pleading, “Say ‘engine’
mister I"—G. M. Hitchcock.

Why Not Feed ’Em On
Cheese.—Pror.: “What insect r
the least nourishment?”

BriGET PuriL: “The moth.
holes!"—Gladys Kattelman.

And Sea-Sickness.—TEACHER (to class
in chemistry)—"“What does sea water
contain besides the sodium chloride, that
we have mentioned ?”

SmaLL Boy—“Fish, sir.”

—Mpys. T. D. Newman.

wiss
uires

It eats



www.americanradiohistory.com

not pe answercd by mail tree ot charge.

4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question.

If the questions entail considerable research

work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are answered.

Rewinding Magnet Coils for Different
Voltages
(1103) B. H. Chatfield, Los Angeles,
writes:

Q. 1. What size and amount of wire should be
used for winding magnet coils in the loud talking
reproducer as described in Radio News for October,
1920, for use with a six-volt storage battery?

A. 1. If the two magnetizing coils in the Mag-
navox instrument there described, are to be used
on a six-volt battery, the coils may be wound with
the same amount or 3 pounds of No. 17 B & S gage,
single cotton covered magnet wire. The rule for
rcwindinf‘magnet coils or re-designing them for any
voltage, is stated thus: L.

The cross sectional area of the magnet wire in
circular mils is increased for a lower voltage and de-
creased for a higher voltage in direct proportion to
the voltage ratios. For example, if you have a design
specifying a certain size of wire, or a wire having a
cross-sectional area of 10,000 circular mils, as given
in any wire table found in text books or catalogs
then for operating on voltage, one-haif the dengngd
voltage, the wire size should be doubled and the size
of wire chosen from the table having a cross-section
of 20,000 circular mils and the nearest B. & S. gauge
number selected. This will cause the current to be
double and with the potential at one-half the designed
potential, the resultant watts will be kept the same.
Thus, you can redesign any magnet coil for any
potential desired, once you have the fundamental
or original design,—the amount or weight of the
magnet wire or in other words, the depth of the
winding remaining the same. .

With the magnet coils wound with No. 17 S. C. C.
magnet wire, the two coils should be connected in
parallel for the six-volt service and the current
should be twice 1.88 amperes, that consumed at 12
volts, or 3.7 amperes.

Cal.,

How Magnet Strength is Tested

(1104) M. B. Aufderheide, Springfield, Ohio,
writes the le:
. 1. Data for a 2 kilowatt radio transformer.
How is the strength of magnets measured?
A. 1. Data on one and two kilowatt radio
transformers has been given so often in the Oracle
that we would advise you to peruse a copy of our
Index, price of which is 15c.
A. 2. The strength of the magnet is tested in
the following way. It is seldom that the precise
measurement of the actual flux density in the bar
magnet is required. A method for determining the
flux density is as foll If the magnet is a straight
bar, the intensity of the magnetization may be de-
rived from t ter readi If in the form
of the letter “U,” the magnet should be provided
with smooth end faces, across which a small iron
armature is placed. A coil of a known number of
turns is slipt over the middle of this iron armature.
This coil is connected to a ballistic galvanometer.
9The quick removal or replacement of the armature
gives a throw on the galvanometer, which is then
compared with that taken, in the same way with a
standard magnet. The magnetic flux may also be
computed from a calibrated ballistic galvanometer.
There is also available for measuring the magnetic
flux in maxwells, the Grassot Fluxmeter.

Commutator-less D.C. Machine

(1005) Charles Long, Coffeyville, Kansas, asks:

Q. 1. I am enclosing three sketches of a direct
current generator or motor having no moving coils
or sliding contacts. I can see no reason why it will
not work. If you can discover something I may
have overlooked, 1 would be greatly pl to have
it pointed out. Note that the stator resembles an
induction motor statoe{ quite closely. It is built up
of thin soft iron in the same way. The large slots
are for the field coils, the small ones for the arma-
ture coils. The rotor punching is very similar to
a D. C. armature punching, and in fact the one
might be used for the other. The rotor is about the
same thickness as the stator. It is toothed as shown
and is perfectly bare, being like a D. C. armature
core without windings or commutator or insulation.

The field coils are dropt over the rotor and then
the group Is to be inserted in the stator. It is
scarcely worth while to mention that part of the
coils and rotor are left out for the sake of clearness.
Since there are no moving coils or sliding contacts,

commutator, etc., it would be quite easy to build
this machine for an extremely high voltage, or for
a very high speed f or special work. Suppose a tooth
of the rotor to be right under one of the field coil
slots to be utilized. It would be neutral. As the
rotor turns, it passes from under the slot and coil
and becomes, we’ll say, north. As an individual
north pole it sweeps past the armature coils, till it
reaches the next fizld coil slot, where its polarity is

reduced and reversed so that it emerges as a south.

Showing_ Arrangement of Coils in Proposed
Commutator-less D.C. Machine.

pole. In sweeping across the armature coils it in-
gucu the current the machine is supposed to pro-
uce.,

A. 1. We have referred this matter to an expert
on dynamo design. The gentleman to whom we
have referred your lnqui?r is professor of electrical
engineering at one of the leading universities.

Briefly explained, the result of the investigations
on your design is as foll The ¢ -less
direct current generator, pro) by you, will not
produce direct current at all, but alternating current;
as the authority referred to has stated,—‘‘This ma-
chine will operate as an alternator, for the reason
that periodically increasing and decreasing magnetic
flux, even if unidirectional, will produce an alter-
nating pressure and current.’

We have been flooded during the past year or
two with a fat many designs similar to the one
you propose f or a commutator-less D. C. machine
to be used as a dynamo or motor, but owing to the
action of Lentz's law, none of these succeeded in
producing direct current. Lentz's law states that
the direction of an induced current is always of such
a nature that it opposes the current by which it was
induced,—and as you will see from this fact, the
rising and falling flux, even if unidirectional, will
cause a current, first in one direction and then in
the other direction, to pass thru the armature coil
or coils of any machine of this type.

Siphon Query .
1106) Martin Hussey, Detroit, Mich., writes:

. 1. Referring to our article in the February,
1920, issue on *' Electrifying the Holy Land," su, ts
a siphon carried up and down over the surface of the
land to carry the water from the Mediterranean to
the Dead Sea.

A. 1. It is quite obvious that you did not get the
cl‘sasegqgl feature in our article ‘‘Electrifying the Holy

nd,

It is quite true that a siphon would work, but the
country is very hilly and for that reason pumps would
have to be set into operation to start the siphons, an
added expense.

In the second place, the siphon would obstruct
traffic, and in the third place, the velocity head which
is obtained by means of a tunnel slightly on an incline
would never be as great in a siphon as in the method
outlined, because the friction in the siphon would pre-
sumably exceed that in the straight “unnel of com-
paratively even pitch; not to mention the chances of
the long siphon breaking up due to air pockets forming
alongthe 'ine.
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Resilvering Mirrors

(1107) A. R. Beekman, P. O. Box 406, Miami,
Fla., asks:

Q. 1. How can I resilver mirrors?

_A. 1. A very good formula for the resilvering of
mirrors consists of the following two solutions.

When rcady for use they are mixed in e%t::l parts
and poured upon the glass which has t been
levelled. The glass must first be cleaned carefully
with ammonia and then distilled water and when
spotlessly clean, a very good firm coating will be
deposited.

A coating of ordinary varnish is subsequently
applied to the back to prevent oxidation of the silver.

Solution one—Four ounces distilled water brought
to a boil, 6 grains of silver nitrate and 6 grains of
Rochelle Salts are added. It is boiled for six or seven
ninutes and filtered.

Solution two—Four ounces of distilled water, a
small quantity of which is poured into a tumbler; 19
grains of silver nitrate added and stirred until dis-
solved. 26% ammonia is then added until the pre-
cipitate which is first formed is re-dissolved. 16
grains more of silver nitrate is again added and then
the balance of the water. Filter and proceed as pre-
viously directed.

This will result in a very successful coating.

. Perpetual Motion Again
1108) Oscar Chader, Montwerde, Fla., asks:
. 1. If a motor and dynamo are connected to-
gether and the current from the generator is allowed
to pass thru a step-up transformer and thence to the
motor why won't we obtain perpetual motion?

A. 1. It would be impossible for you to step up
energy (watts) as you have suggested, because the
efficiency of a ti ormer is only 90% and if you put
100 watts into the primary side, you only obtain about
90 watts on the secondary side, and the difference or
‘!0 watts is lost already in the action of the trans-

ormer.

A motor is only 80% efficlent ordinarily; a genera-
tor likewise 80%,. The combined efficiency of the two
is 64%. Now when the transformer is thrown in,
a gross efficiency of 57% is obtained; in other words,
thru the changes one-half the current is lost, hence
your perpetual motion scheme is absolutely worthless.

Frosting Bulbs

(1109) Edgar A. Castellini, San Francisco, Calif.,
wants to know how to frost electric light bulbs:

A. 1. The following matte varnish will frost
glct:oobq:. for commercial use, by dipping the bulb
nto it.

Mastic, ¥4 oz. avd., sandarac, 2 oz., benzol, 20 oz.,
and ether, 10 oz. A solution of gutta percha in
chloroform may be used in a similar manner.

Nitrogen lamps will not remain colored long if the
color is applied superficially, due to the high heat
de.vl:-lopeg in the lamp. The glass may be roughed
with sand.

Chemical Queries

(1110) Joe Cronan, Rose Creek, Minn., asks:
A Q. 1. he name of a good metallic conductor of
eat.
Q. 2. An easily fusible alloy.
Q. 3. Chemical fire extinguisher.
A. 1. Probably the best conductor of heat which
is comparatively ch&r. is gilver. R
A. 2. An easily fusible alloy which melts at a
very low temperature is com of
Bismuth 2 parts,
Lead 1 part,
Tin 1 part,
Melting point being 200° F.
If about one-gixteenth of mercury is added, its
melting point is redu to about 155° F. It will b:
understood, that 212° F. is the heat of boiling water.
The chemicals used in various fire extin-
guishers are not very well known. However, it ha;
been found that carbon tetrachloride does not freez:
readily, and at the same time, serves as an excellent
extinguisher for fires. In some extinguishers a solue
tion of sodium sulphate is formed by the reaction
giving the operating pressure and this solution is t»
some t efficaci in reducing tibility .
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A FINER TYPEWRITER AT A FAIR PRICE

-

SAVE
*J0

On New Oliver

Latest and Finest Model

Pre-war price $100—now $64

In these days when the cost of many
things is higher than before the war, it is
a distinct contribution to business economy
to offer through more direct selling methods
such a great and decided saving on so popu-
Jar a typewriter as the Oliver.

Only the Coupon

This is a real free trial offer.

A full saving to you of $36
on the famous Oliver No. 9—
our latest and newest model!

That is what our new selling
plan makes possible. During
the war we learned many les-
sons. We found that it was
unnecessary to ‘have such a
vast number of traveling sales-
men and s¢ many expensive
branch houses. We were able
to discontinue many other su-
perfluous sales methods. As a
result, $64 now buys the iden-
tical Oliver formerly priced at
$100. g

Free trial—No money down

Not a cent in advance. No
deposit of any kind. No obli-
gation to buy. The coupon is
all you need send. The Oliver
comes to you at our risk for
five days free trial_in your own

THE OLIVE!
676 Oliver Typewriter Buillding, Chicago, I,

You

home. Decide for yourself
whether you want to buy. If
you don’t want to keep the
Oliver, simply send it back at
our expense. If you do agree
that it is the finest typewriter,
regardless of price, and want
to keep it, take over a year to
pay at the easy rate of only $4
a month.

Only 13c a day

The monthly payments are
so small as to average only
about 13 cents a day. And you
have the use of the typewriter
while you are paying for it.
Don’t think of renting or buy-
ing a second-hand typewriter
when you can get a new Oliver
—the latest and finest product
of our factories—at a saving of
$36 and on payments so easy
that you won’t miss the money.

F--------------------------------1

R TYPEWRITER. COMPANY

8
: :
risk nothing. Fill out and mail the | Q&b--,-;-,,-o'iv-ﬂgﬂggg,mrmi tion. 161 8
coufonlfand geﬁ ﬂil: Oli‘:vez fc;‘r free : ra%?i'ﬁ’}uun‘ﬁ'ﬁ”ﬁy‘;ﬁ'z«. Hper :
trial. you should wish further in- My shippingpointis. ... .. .oeeecoczeecneeceseccnssssmns sonmse ]
formationk b;fore requfesti?g LY frﬁe H mﬁm“%wﬂ;m"ms '
trial, mark the coupon for free books 1 . . H
mentioned therein. Clip and mail the 1 [] Pgootends machineantll 1 onder it e e T RE ton 8
coupon now — ! §  ¥5orde luxe catalog and further information. :
Canedi ]
- Price, 882 : NAINO.ce.eeeenceececnsomasceas amemnceeasnnssemessnsseannes E
HOLIVER | ;
. I, : ]
s Ve o X [ 1 [ X R o H
Tvewritir. Gmoand . i
676 Ofiver Typewriter Bidg., Chicago, IR =' Occupation or Business..........c...cccectcecsnnse 2
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Who wants to be
a Clever Boxer?

Would you like to put the gloves on with the best
boxer in your club or gym, and more than hold your
own? You've got the strength, you've got the grit,
nnd you've got the brains—and we'll furnish the

“know-how;" the professional training that will make
you a clever boxer in a very short while.

You’'ll know the blows and guards used by the
best professionals—the Benny Leonard Triple, the
Jack Dempeey Triple, the Fitzsimmons Shift, the
Stanley Ketchel one-two blow, etc. You'll know
how to land these blows, when to land them, and
where to land them; and it will take a mighty clever
boxer to hss blows past your guard.

In addition we'll teach you 15 jiu-jitsu holds,
enabling you to disarm an opponent, to throw him
if he grabs you from behind, to break his strangle
hold on your throat, etc., and 14 of the best holds in

wrestung

11 give aYou three lively rounds of shadow

box.ing for d practise. And to build you up

E‘I:ymcally, we ll give you a complete set of muscle-
ilding exercises, and a lesson in Synthetic Bmth;gg

(for lung development) and the Colon Exercise (g

for constipation). Complete instructions on training

will tell you what to eat, how to develop wind, how

to put on or take cxw etc. .

History of ith the course we include
free a history of 89 great prize fighters, with their
pictures. Gives accounts of their principal fights,
their favorite blows, and “inside" seldom heard
outside professional circles.

This course contains 248 illustrations, which shows
how complete it is.

SEND NO MONEY

We send the entire course on free approval. You
have ten days to examine the books. If you buy
them, you have till the 15th of next month to pay—
only 85 (C a $6; other countries $7). Otherwise
you return them in 10 days, and that ends the matter.
Don’t wait another minute, but the coupon
now to Marshall Stillman .Association, Suite E-208,
461 Fourth Avenue, New York.

“eeeee-c---Coupon--=-==-====--

hall Stillman Associa
"3'-'“. B e i1 Fourie hvonue, New York

M ml
lnclunlu cun nstructio
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Astronomical Photography for the Amateur

By H. F. CURTIS

(Continued from page 148)

proper focussing when the eyepiece is be-
ing used. As a substitute for a shutter, a
piece of cardboard with a hole or slit cut
in it, may be flipt across the eyepiece by
the use of a rubber-binder arrangement.
The telescope may be counter-balanced, if
necessary, by fixing weights firmly to the
opposite end of the telescope.

It is highly essential in all work of this
nature to secure an extremely accurate
focus. To facilitate proper focussing, a
block of wood should be made the same
size as the plate-holder and of a thickness
equal to the exact distance from the back
to the active surface of the photo plate in
the holder to be used. This is probably
more clearly shown in Figure 4. A piece
of thin, smooth, white paper should then
be fastened to the surface of the block
with thumb-tacks. If thls focussmg block
is then placed in the “camera” first, and
the image properly focust on it, the plate
holder may be substituted for it with the
assurance that the image will be sharply
focust on the plate. I have found a paper
surface superior to ground glass for the
focussing of such weakly lighted images
where fineness of detail is important. I
should be remembered, however, that 2
focus which seems to be perfect to the eye
may not produce a sharp photograph. The
focussing should be done with the filtes
in place. The proper focus may also be
experimentally {found by making succes-
sive exposures on a single plate, eact
slightly nearer the eyepiece than that fo-
sition which appears perfect to the eye

- One photo will be found which is much

sharper than the others.

KIND OF PLATES TO USE.

The best plate to use is a Cramer iso-
chromatic plate, sensitive to the light
transmitted by the filter used. Ordinary
plates produce good photos, however. For
taking the sun, use the slowest plate that
can be found. On the other hand the fast-
est plates obtainable should be used for
the moon and planets.

The length of exposure will have to be
determined by experiment. An exposure
of from one-half to two seconds will be
about nght for the moon, when the eye-
piece is not used. With the eyepiece in
place, the exposure will vary more or less
as the square of the distance of the plate
from the end of the telescope, and no
definite instructions can be given. The
length of exposures for the sun will be
discust below. The telescope should be
used without the eyepiece for the stars,
and the exposure should be as long as
possible without blurring.

DEVELOPING THE PLATES.

The plates should be developed to their
full depth in any ordinary developing solu-
tion. Prints made on glossy paper are
much superior to any other. They should
be developed until the sky shows perfectly
black, and the detail, if any, is clearly seen.
Where good detail and sharpness are ob-
tained, the pictures will often bear en-
larging up to several diameters.

Contrary to expectation, the sun is quite
a difficult object to photograph, due chiefly
to its great brilliancy. If a diafram of
some opaque material such as black card-
board, having a small hole about one-
fourth to one-third the diameter of the
object lens cut in it, is placed in front of
the object lens, the light is cut down a
great deal, at the same time producing a
somewhat sharper image due to the reduc-
tion in spherical abberation of the lens.
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TYPEWRITER
SENSATION

Free Trial — Use as You Pay

After trial send us only $5.00 a month
until the low total price of $64.85 is paid,
and the machine is yours. This is absolutely
the most generous typewriter offer ever made.
Do not rent a m e when you can pay $5.00

. Think of it—B
gj):&%o M.enm. For $ ss4.ss. Cash price "f?s".%?.
[

L.C.SMITH S
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Send No Money
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Dynamite Boosts
Plant and Tree
Growth
(Continued from page 162)

subsoil, and keep alive the deep feeding and
workmg bacteria, helping the farmer to gain
thereby the full return from all of his field
rather than from the top only.

Trees in Central Park, N. Y Helped by
Dynamiting So

Some time ago a special i mvestlgatlon was
made as to the cause of so many trees dying
in Central Park, New York City’s famous
recreation and scenic grounds. Discarding
all of the older theories as to why the trees
had shown such a high mortality rate, and
refusing to believe that the trees succumbed
due to the onslaughts of various bugs,
worms, birds or fungous growths, the ex-
perts in charge of the maintenanct of this
famous park, finally came to the conclusion
that the teachmgs of Professor Gilbert Ellis
Bailey were correct and that what the trees
really needed was a loosening up of the
deeper soil strata, so that their roots could
reach downward and thus absorb the
needed additional water, not to mention
benefits accruing from the excellen. food
supplies stored in this sub-strata, as shown
in the accompanying table in the illustra-
tion, where the various percentages of chem-
icals are given for the different depths. The
Central Park experts came to the conclusion
that some localities are far more in need of
blasting of the soil in the vicinity of the tree
roots than are others. The method of
shattering the hard subsoil is shown in one
of the accompanying diagrams. Owing to
the fact that the sub-strata are composed of
clay or a high percentage of it, or else some
other form of hardpan, the nature of which
is well-known to be that of packing solidly
and thus preventing plant and tree roots
from finding their way down thru it to the
natural water and food stores which they
crave, blasting will do good where no other
means can be applied.—Data courtesy E. I.
du Pont de Nemours Powder Co.

STATEMENT OF THE OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC , REQUIRED BY
'l"BE ACT OF CONGRESS OF AUGUST 24, 1912
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Ira Shook, of Flint, Did That
Amount of Business in 1 Day,

—making and selling Popcorn Crispettes
with this machine. He says in letter
dated March 1, 1921: “T started out with
nothing, now have $12,000.00 all made
from Crispettes.” Others have amazing
records. Gibbs says: *‘Sold 850.00 first night!”
Erwin’s e boy makes $35.00 to 850.00 ev
Saturday n. Meixner reports $600.
bnslax:less in one day Kello vmtge.l e:'mzoo.oo
imfsold 64000 in four hours.” Durin,
1921, Turner was offered
above coslt &f hfm investm
—Jots of mone

mak.gmdxﬁerenceformyo—st

A made in 1921—were made while p

‘Ll times and are
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, It's common f:

es to make $10.

- 00 t.

1 Start Youmaninéss

Write me—get my help. Begin now, Others

makm% money selling Crispettes. You can,
tool You don’t nZed n?ugch capxtal. “Exp%'::en
not necessary. rnish ev: g—secret for-
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Raw maten are plent;ful and cheap. You
enormous _profits. Trade grown by leaps and
bounds. It. an easy, pleasant fascin:
n&oo card for illustrated book
I»m men and women
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The Deflecting
Wave
By HERBERT L. MOULTON
(Continued from page 124)

tons of American manufactured prod-
ucts. Forty-eight hours passed and the
Liverpool office advised the headquarters
in New York of the first non:arrival of
a trans-Atlantic air liner.

The newspapers circulated their belief
that the radio controls of the ‘“Ramapo”
had failed and as a consequence that ship
had drifted off the course and sped aim-
lessly on until the fuel for its Diesel engines
was exhausted.

DeFoe found it hard to share this be-
lief, for he was aware of the careful exam-
ination that the control apparata of each
air liner underwent before starting. Asa
precautionary measure, however, he placed
an observer on every air liner leaving port.
What followed can best be told by referring
to the diary kept by one of these observers
—Rutherford Morgan.

The Experiences of Rutherford Morgan, Director

of (zﬁrations of the Aero Transit Corporation, while

on Air Liner "Atlia)r_xtide." as Recorded in his
iary.

“On November 5th, 1927, two days after
the ‘“Ramapo” had disappeared, I con-
cealed myself on the ‘Atlantide,” Aero-
Transit's newest and largest transoceanic
air liner, and prepared for one of the most
thrilling voyages over the Atlantic that
ever befell a man.

At six o'clock in the morning, just as
the sun began scattering the heavy banks
of fog that clung to the earth, I watched
the ground beneath me vanish as the ‘‘At-
lantide,” released from its anchorage,
soared skyward. A few moments later
the eight electric motors began to whirr,
the rudders responded to Live I's con-
tinuous wave, and we were offt. Where?
Presumably eastward, for England . . .
but wait !

An hour earlier the “Alighieri”’ had left
Long Island with Matthews, one of our
passenger pilots, aboard, so I walked into
the little cabin of the ‘“Atlantide’’ where
a special radiophone set had been installed
and endeavored to get into communica-
tion with him.

“Matthews, ‘Alighieri,’ call Morgan
‘Atlantide,’ " I repeated several times and
soon the ether brought his firm voice back
to me.

“Morgan, ‘Atlantide,’ this is Matthews,
‘Alighieri.’”’

‘“Everything O. K.?" ] asked.

‘“Yes, am about 90 miles off shore and
going strong,” he replied
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“All right,” I said, “I'll call you again
this evengag at 8 o’clock.”

“Good! TI'll be waiting for you,” and
then the ether became silent once more.
All that day I loafed on the starboard
deck, reading several of the magazines I
had brought along. Now and then I
glanced at the compass and its needle quiv-
ered to port and verified our eastward
course.
It was beautiful, serene and peaceful up
there in the sunshine. Ofttimes the cool
moisture of a cloud dampened my face;
once a startled sea-gull, alarmed at this
curious monster that flew so rapidly with-
out wings, darted by and was tossed about in
the tumultuous air currents we left behind.
Several times, when the wind swung the
nose of the giant craft around, I heard the
clicking of the magnetic apparatus that
controlled the rudders and brought us
back on our course.
At 8 o'clock that night I called Mat-
thews on the radiophone and after he had
reported that the ‘Alighieri’” was still on

her course and that all was well, I pre-
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pared to sleep on the small collapsible
cot that had been placed in the cabin. In
not a great many minutes the smooth hum
of the motors had lulled me to sleep; me
—in a pilotless giant of the air, speeding
eastward thru the night, over 3000 miles
of watery expanse !!

I awoke with the dazzling glare of the
morning sun in my eyes. My watch in-
formed me that it was just 7:30 o’clock.
I sat upon the edge of the cot for a moment
or two gazing at the beautiful spectacle
of the sun dispersing an army of clouds
that had gathered during the night, when
I suddenly began to think about the sun
itself. Why was it shining in the Port
window? Obviously, it should be almost
straight ahead of us and here it was stream-
ing in on our left side. We were off our
course ! We were sailing South !!

After hastily dressing I stepped into the
radio room and glanced at the compass,
confirming my earlier conviction. We
were traveling South! [ had no means
of determining how long we had been on
this southward course. I was convinced
that the magnetic rudder controls had
ceased functioning—an unprecedented oc-
currence—and that we were drifting hither
and thither at the beckoning of the winds.
Just then something happened that smashed
my theory into tiny bits. .

I heard the sharp, unmistakable ‘click,
click, click™ of the magnetic rudder control!!

No doubt remained in my mind as to the
mystery of our deflected course. The in-
struments were operative and yet we were
undisputably out of Liverpool’s control.
There remained but one answer. A#n outside
control station was drawing us southward,
to a fate unknown as yet, bul probably akin
" to that of the *‘ Ramapo.”

I tried for the next hour to communi-
cate with Matthews, but my time was
spent unprofitably. I heard one or two
steamships somewhere in the vicinity,
bu. could elicit no response to my radis
call of inquiry. Thereafter, I could dc
nothing but await developments. They
were not slow in presenting themselves.

Since I had first rubbed my eyes that
morning the ‘“Atlantide” had maintained
its normal speed, but now, at 9:08 o'clock,
the motors slowed down to a scant 25 miles
E:r hour. At the same time the air line

gan a gradual descent from its 3000
feet altitude. I remained in the little
cabin and secreted all the equipment |
had brought with me, including the cot
blankets and my two grips. Then I peerec
out of the porthole.

The descent continued for several min
utes, but when we came within 250 fee!
of the surface of the sea, it ceased. |
cautiously put my head out of the porthole
and looked for'd, and immediately wishec
I hadn't, for it resulted in unpleasant com:
plications later on.

Several hundred yards ahead, steaming
thru the morning swell of the North At
lantic, I discerned a small, white yacht
Upon her bridge a man stood, studying
the ‘‘Atlantide” thru a pair of binoculars
In that unfortunate minute, he evidently
saw my head bob out of the porthole, fo
he immediately strode into the pilot hous:
and disappeared.

I withdrew my head and prepared t(
hide myself in among the bales and boxe
of merchandise that constituted the ‘At
lantide's" cargo, for it was my aim to re
main in hiding as long as possible. O
course, I could have saved myself thi
inconvenience by simply stepping int
the control room and sending the air line
speeding eastward by manual control
but the explicit instructions given me by
DeFoe char me with non-interference
regardless of the consequences. After all
the object of my journey, as well as tha
of each of the other men the Chief hac
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placed on all the liners, was to determine
the cause of the “‘Ramapo’s" disappearance,
and to run away at this time would prob-
abli' forever prevent our finding this out.
So I hid.

For perhaps twenty minutes nothin
happened, but at the end of that peri
the motors became silent and a moment
later I heard the heavy rumble of the liner
landing upon a hard substance. This was
followed immediately by voices and a few
seconds later footsteps sounded on the deck
of the “Atlantide.”

An hour or more passed and I was be-
coming tired of hearing nothing but the
sound of gruff voices, running footste?o
and a dozen or so saws and hammers. It
was stuffy back where I lay, surrounded
by the cargo, and . . . well, pretty soon
I dozed off. . . .

“Here ‘e is!”

The bright gleam of a pocket flash
blinded me. At the same instant I was
roughly jerked to my feet by a pair of mus-
cular arms.

“C’'mon, you! We gotta better place fer
yer ta sleep! C’'mon!!”

I was amazed to find, upon arriving
outside, that the “Atlantide” rested on the
starboard deck of a large steamer, ap-
Yarently a tramp. As I glanced astern,

saw the small, white yacht steaming off.
My guard pushed me into a cabin just then,
thereby preventing my making further
observations.

The room in which I stood was small,
but well furnished for a tramp ship, and
lighted with electricity. In the center of
the room rested a large, heavy mahogany
table, at which was seated a young, smooth-
shaven man, with light blue eyes and ruddy
complexion; evidently one of the ship’s
officers.

“Here 'e is, Captun!” my captor ex-
claimed. “I found ’im sleepin’ along 'o
one o' them flivvers yer wanted so bad.’

“Leave him here with me, Pud, and keep
a watch outside—I don't want to be dis-
turbed,” the smooth-faced man ordered,
in an equally smooth voice. Pud left the
room and stood facing the Captain,
who glanced at me keenly.

“So the Company's puttin’ spies on its
old tubs now, eh?'’ he said, a faint smile
spreading over his face.

“Not spies,” I replied. ‘Just observers
and guards to see what happens to its
property and the property of its shippers."

“Lord help the Company if they're all
like you,” he observed. ‘A heluva guard
you'd make, and as for observin’—what
was you lookin’ for, rats in the cargo?”

I did not answer him, but asked, instead:
“What do you intend to do with me?”’

“Dunno; I'll keep you tied up for a couple
o’ days till I decide. Pud!”

Pud slipped thru the door like something
automatic and again stood before his
master.

“Take him below, give him something
to eat, and tie him up.”

Pud, the hairy soundrel, led me out
on deck again, where I saw a dozen men
engaged in hauling the cargo of the “At-
lantide’ out on deck and then dropping it
down into the hold of the tramp. Some
other men busied themselves in dismantling
the air liner—tearing it apart—DeFoe's
pride and pet!

For two days I was confined below, in
irons, but at the end of the second nighi
I was allowed to go up on deck, with spe
cific instructions not to get ‘‘snoopy.’
Nowhere was the ‘‘Atlantide” to be seen.
In all probability it had been dismantled,
its heavier parts thrown overboard, and
its cargo amf engines stored in the hold of
the steamer. I looked about for the little
yacht that had led us on, siren-like, to
my imprisonment and the ‘‘Atlantide’s’
destruction, but saw nothing of it.
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I was given good food, a fair bed and had
nothing to do but observe. This I did.
I studied every member of the dirty crew,
none of whom would speak to me, and
who appeared to do nothing but eat, sleep
and drnnk. [ drew a mental picture of
each one of these modern pirates and
vowed to do everything in my power—
if I was ever freed—to put each one of them
behind prison bars.

Things went on in this way for three long
days. The ship seemed to remain in one
spot, for we had a period of calm with
very light winds and the engines had not
turned once during my stay on board.

On the sixth day of my captivity, about
three o'clock in the afternoon, I perceived
all hands gathering aft and strolled in
that direction. At first I saw nothing,
but a slight ground swell lifted us up
and I saw the little white yacht again,
onll{?red by—AN AERO TRANSIT LIN-

Fifteen minutes later saw the ‘“Ran-
fer” (one of our smaller freight carriers)
resting on the deck of the tramp steamer
and presently there issued forth from it
Arthur Young, last seen by me in New
York a week ago! He did not have the
opportunity to see me, being taken, as I
had been, into the presence of the Chief
Pirate, as I now referred mentally to the
Captain.

Presently Young came out om deck
alone, apparently with the freedom of the
deck, for he walked about unconcerned
until he saw me, standing by the rail amid-
ships.

““Good Lord! Morgan,” were his first
words, when he stood before me, ‘‘you
here too?"’

“Look’s that way, Young, doesn’t it?"

“Why, man, tell me about it! What's
happened to the ‘Atlantide’?”’

I told him, in few words, all that had
happened, and asked him whether he
had any idea as to just how far we were
from the New York-Liverpool airline.

“It can't be more than 50 miles at the
most, Morgan,” he replied, “for the
‘Ranier’ did® not leave its course until an
hour ago.”

““That’s strange,” I said, ‘it took me
over two hours before I landed on this old
derelict. We've probably drifted 150 miles
North during the last six days.”

We continued our conversation for several
hours, all the time watching the ‘‘Ranier”
become robbed of her cargo of manufac-
tured products. For some inexplicable
reason the wrecking crew did not appear
upon the scene—probably it would await
the morrow before beginning its work of
destruction.

Supper time came around and Young and
I were allowed to remain together. Later,
however, we were separated; he was given
a bunk at the other end of the ship. Before
we separated for the night, though, our
plans for escape had been completed. We

rted at nine, both turning in for a snooze
x f&re our proposed departure at 2:00

I did not get my needed sleep, however,
for it was warm in the stuffy cabin and
my head was filled with thoughts of what
the second hour of the coming day would
bring. Could we do it? Did the liner
have enough “lift”? Would we be de-

and perhaps shot down? Pleasant
thoughts for a man trying to sleep!

Two o'clock slowly dragged around and

1 arose noiselessly. A brisk breeze had
ng up from the South and I could hear
nsing waves lap-lapping against the iron
sides of the steamer. Once out on deck I
hugged the sides of the cabins and edged
my way amidships. As I passed the
stern of the ‘“‘Ranier’” I cut several of the
that bound it down to the deck,
leaving only one thick strand to hold the
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liner in place.” Then I proceeded silently
to the cabin entrance, where I was to meet
Young.

For several minutes I stood in the shel-
tering shadow of the dirigible and pres-
ently saw a dark figure slink out of one
of the white doors down the deck. He
had to pass the prow of the “Ranier” and
had ‘instructions to duplicate my feat with
the moorings at that end. saw him
stoop and me engaged in sawing
away at the thick hawsers with his knife.
Behind me I felt the air liner tremble and
tug at her last remaining ties. She had
the “lift"—one more ntinute now and we
would be off!

Suddenly the “Ranier” gave a mighty
lurch; I heard the strand of the hawser
at the stern snap and the whole dirigible
started upward.

“Hold on! For God's sake, hold on!"
I cried to Young as I gripped 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.

“I'm all right,” T heard Young shout,
"‘get those motors started!”

I busied myself with starting the motors
which fortunately had not been tampered
with and had just received the satisfac-
tion of hearing their welcome hum when a
dozen or more .45 bullets tore their way
thru the flooring and lodged in the ceiling.
Just then Young stepFed in through the
engine-room door, his face white and fore-
head beaded with perspiration,
sickly.

“Got away a little sooner than I ex-
pected,” he said weakly, “too bad we had
to wake them up down there.”

“Yes, they seem pretty lively and rather
excited about our departure,” I replied,
‘‘and are evidently trying to pump enough
lead into our ship to drag it down again,”
gs another volley of the .45s came thru the

oor.

““Well, the sooner we get out of this neigh-
borhood the better,” Young observed,
“let's get at the rudders.”

By this time we were under way and the
steamer below was a mere blurr of lights
in the darkness. Young operated the rud-
ders by manual control and we headed
due West, knowing that the wind would
carry us far enough North to bring us in the
vicinity of Long Island.

* [ ] * *

Twenty-four hours later Young and 1
saw the blue and red lights of the Airport,
Long Island, landing field, after having
been in communication with that station
for the past three hours. DeFoe had, on
hearing from us, sent out a dozen of his
own armed patrols and notified the Gov-
ernment Aerial Defense. While I had
not been able to give him the exact latitude
and longitude of the pirate ship, yet I
was convinced it could be located, as Young
had said that it had been only 50 miles
South of the regular trans-Atlantic route
when he had been captured. From our
own computations on the return trip, we
judged the ship to be about 1800 miles
off the United States coast.

The pirate must have made a hasty
departure from his stamping ground, how-
ever, for the weeks passed by without any
reports of his whereabouts from either the
Aerial Defense planes or our own scouts.
Ocean transit had become safe once more,
the freight lost as a result of the thefts of
the ‘“Ramapo,” “Atlantide” and “Ran-
ier”” had been covered by insurance and
the shippers satisfied.

The Press, of course, devoted columns
to the whole affair and advanced its own
theory as to where the pirates had gone.
The more sensational sheets invented iso-
lated islands where the pirate crew su

sedly had its base, and full pages in the
gﬁnday supplements gave the public a
vivid-colored history of the adventure of
Young and myself.” For a few weeks we

gld smiled
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were the heroes of several fantastic tales;
the public read, read again, and yawned.
After that Young and I were ordinary
mortals, going about on our routine duties
and thus the matter quietly left the Present
and became a part of the Past—something
to be remembered and talked about at leis-
ure. .
* * * *

One morning, almost three months after
the “Ranier” had brought Morgan and
Young back to civilization, the New York
papers carried a press association dispatch
as follows:

ALLEGED PIRATE SHIP BEING
HELD IN RIO DE JANEIRO

Ship that Captured Air Liners Be-
lieved to Be One Held in South-
’ ern Port

Rio _de Janeiro, Feb. 11—A tramp steam-
er, believed to be the ‘‘pirate ship’’ that inter-
cepted and looted three trans-Atlantic air
liners last November, is being held in this port,
pending the outcome of an investigation.

A preliminary inspection by Government
oﬁd&ﬂ today revealed a mixed cargo of manu-
lacturet‘l’fproducu. mostly machinery, and evi-
dently of American origin. A large radio out-
fit, unlike that usually found on steamships,
was found and will be subjected to a thorough
examination.

The Captain of the ship, his officers and the
crew are being held until their true status can be
determined.

The next day Morgan and Young made
a rapid trip down the coast to South Amer-
ica and upon their arrival in Rio identified
both the ship, the Captain and several
members of the crew. ost of the stolen

was intact and arrangements were
masz for its shipment to New York for
disposal.

Morgan was keenly interested in the
radio room of the tramp and the next dafr,
when DeFoe glided down unexpectedly
in his scout cruiser, they examined the
complicated apparatus and sensitive in-
struments.

“Say, Morgan, some of these instruments
are those stolen last year from our Liver-
pool control room!" DeFoe exclaimed,
as he examined a multiple relay unit o
his own design. :

“Yes!"” Nﬁ;gan replied, ‘‘and here's that
Orientator you searched all over England
and most of the States for."”

“Well, I'll be ... well, that clears
things up a bit, doesn’t it?”

‘‘It certainly does!” Morgan answerea
““The whole scheme is fairly simple to un
derstand. This Captain and one of our in
side men probably got together and doped
the thing out. This inside man syste
matically stole certain necessary instru
ments that could not be made outside
Having installed theseinstruments, together
with the auxiliary ea(i)p.eu'atus, on the steam
er, they proceeded to a point in mid
ocean some fifty miles South of the regular
air lane. There they deflected the course
of our liners.”

“That’s all very clear, Morgan,” his
Chief mused, “but I don’t quite see where
that little white yacht you and Young
spoke about comes in. Was it, I wonder,
equ;'pped with radio control apparatus
too?”’

“Probably not,” replied Morgan, “I be-
lieve that yacht was only a scout. It
evidently steamed along under the air
lane and when it saw a liner approaching
advised the steamer of the fact by radio.
The latter then sent its continuous wave
out, which, being nearer and stronger
than that emitted from Liverpool deflected
the course of the oncoming air liner. The
{ach.t was used as a safety measure, too,
or its Captain watched the ‘Atlantide’
while that liner followed the yacht with
reduced speed. As it was, he saw my
head bob out of the porthole, and doubt-
less he put the steamer’s Captain on the
alert, for I was discovered within a few
hours after the dirigible’s arrival.”
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Type166—12 amperes for 6v.battery$32 1612—7 amperesfor 12v.bagtery $32
'l‘y'ﬁ‘u%Combmﬁon 'l‘ypeuhu-m 6 and 12 volt batteries at 12 or 7 amperes$48
larger Types are recommended for heavy batleries ar where time is limited.

% weights complete with Ammeter and Battery Clips, 11 to 15 pounds.

from your Sula or send check for prompt Express chim include
postage and insurance charges for Parcel Post Shipment or tell us to fo C.0.D.
Also other F-F charging m:m that operates on Farm Lighting Plants and

D e e i Bulot Yo. 1

order now, wri or ve . 13,

¥-F ROTARY :ﬁcrqmyml GROUP CHARGING

Real Economy in first cost and in service. Charges up to 36 cells. _Full Wavs,
Automatic, Dependable. Free Bulletin No. 13-A givesfull cmlomag% Wiltewdty.

* Jeneral s
The France Manufacturing Co., Gueinnd. obie.U. S, 4.
Canadian Rep: Battery Service and Sales Co., Hamilton, Ont.
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*“An unforeseen phase in our
radio control of air liners, Mc
one which shall have to be provic
in the future, especially if we e
to get those mail contracts.”

“l think, DeFoe, that such
has already been effected,” the
Operations said. “For the pastt
I've been working on an instru
will automatically send a rac
broadcast when a liner leaves t
of one of our master stations. I
will not only give the exact hou
liner leaves its course, but will als
direction in which it is travéling
the course. By equipping each
with such a device, it should be
matter to follow up any dirigible
a tendency to rove off the beaten

“Congratulations!” DeFoe ¢
“You've hit the nail on the he:
get these fellows out of the way
get back to New York and get |
your scheme. I've been trying
Instruments that would prevent t
tion of an air liner while in fl
I guess I've been on the wrong tr:

“Well,” said Morgan, as he p
coat, ‘I believe the day will arr
we will have instruments that
lutely prevent the introduction -
flecting wave in our system, bu
present we'll have tc use whateve
devise to offset such attempts. .
let's get back to the hotel—this
gives one a remarkable appetite!”

— avemvy @ v

LEARN TO PLAY THE VIOLIN e

" Six months later, in an exclu:
In Your Own Home. just off Fifth Avenue, DeFoe and

bod of teach= | were congratulating one anothet
3ow Chart® | Securing of the trans-Atlantic n
slusive with- | tracts by the Corporation.

" Che Vislin “I won’t hesitate about inforr
iod a%05% |world,” DeFoe stated, as he pu

first lesson. urely on his cigar, “that your ‘O
weglvesyou | Sional' was the factor that convi

itreotion Yo7 | Post Office Department of Aero
et ime:, | ability to carry the foreign m:
r 40 years. speed and safety. Your demo
esanlmport~ | yesterday practically closed the de
‘Chart” and “It's bully of you to say it,
rosin.” ™" | but after all is said and done, yot

for lessons |Mman to be thanked. Had you

vented the control system now

W the m]::ils to Europe would still b
a week in transit.”

FREE “Well,” Morgan’s chief repli

~ long as we hurl compliments at ea
First Hawaiian Conservatory of Music, Inc. we arrive nowhere. Suppose we
NEW YORK

233 Broadway matter rest and turn our thougl
I am Interested In the VIOLIN. Please send where.”
offer, etc. “A_fine suggestion,” assented
NaME.....ooinieieineiennnnnnreeiaiinennnnns. glancing at his watch, ‘‘and one 'th
Address : o just about to offer. The fact
.................................. daughter expects to see me. in
TOWR. ...t B.LLV.A. minutes'and for that reason I fea

Print Name @ :d Address Clearly

make a hasty departure. Good ni
DeFoe’s eyes twinkled as he

NEW MOTOR BARGAIN |non muit! and sce that you ta

GENERAL WIIl "operate
ELECTRIC 321.% W ashiog SKATERS GET MUSIC VIA
1 Motor Bewing Mag b- Folks who are prone to believe
.‘slgpeo Lo Lthes, Grinderss no such thing as real wintering i
1750 apeoa: o, Wesers. | | China, will be interested in the ar
Complete “with atlstaction | | ment that the Peking Club posse
Puliey.T1ug and Grooved  guatanteed or money ro- | | of the most up to date ice rinks of
Illustrated catalog of motors and supplies FREE ’A‘han!(s t% th? mtroduqtnonl ofh tk
: merican developments in telephon
. HYRE ELECTRIC CO. fication, the skat;::rs who have been
631 Y. South Dearborn Street Chicago, IlL | | o'y ohcir headquarters this ye

been able to perform with a regu
accompaniment.

The manager of the China Electric Lieveland Automobile School, 1807 E24th St,Cleveland, 0
Company secured for the Chinese rink a .
loud speaking apparatus of the same type
as that used at President Harding’s inaugu-
ration. Several amplifying horns were set
up about the ceiling of the rink and con-

Lo |

nected by wires and an amplifying device Wonderful, deviee, your "
with o Phonograph mun by o Celewtal| I GLHAST R R
youngster in the club basement. Write C. J. Ozment, Dept. 44, St. Louis, Mo,
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e 1
st one loading; extra
ines can bo k ~

anr Imnlrelo:% 2= .

3 h-npty-:tll -
lmww}ydm -
mediately after firing. stationary barrel. en-

t accuracy. 18 eX
quick, must be pr

ot oo

or| a8 an
target oot{nc C only 12 os.
oh er guarantee 1 to any pistol on the mar| o
nihe ol 4 e of the reft . J o (a‘;nuoo';ly). u.ﬂ'&’.‘i‘&’.
y . Fitted with

$ 5 . PRicE $9.80, post anywhere;
T G 2 <SSR 00 par 160,
ARTRIDGE PISTOL

BT ST ¢ N » *

O
e
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Write For FREE Catalog of Revolvers.

: i.li)HNSON SMITH & COMPANY, Dept. P.M. 94, 3224 N. Halsted St, CHICAGO
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» || We Specialize in 2,7
S TESTED | %%

CRYSTALS & MINERALS

ONE NAVY-YARD TESTED GALENA CRYSTAL 75¢
ONE TESTED ULTRA-SENSITIVE FERRO-PYRITES 75¢
ONE TESTED HIGHGRADE ZINCITE cRYSTAL 75¢
ONE TESTED FUSED SILICON PIECE 75

EACH CRYSTAL MOUNTED IN NICKLEPLATED, ROTARY DETECTOR CUP,
READY FOR USE, WITH SCREWS, WASHER AND NUT. ALL SHIPMENTS PREPAID

Money Back if Not Satisfied
Send Your Orders Today to:

- memm CED G SR G G e S — G Gt . G S S, — . G G- G — S Sw—

THE SYDNEY SPECIALTY CO., © New York
ENCLOSED FIND HEREWITH §..... FOR WHICH
SEND ME ...ouvnninannnn.

....... GALENA ceev... ZINCITE
....... FERRO-PYRITES ....... SILICON
NAME ..eveninnnineiinnnnn., PRI
ADDRESS ...ututniiettinenieiei et ae e

TOWN ..oiiiiiiiiienna., STATE .....ciiiiiiiiiinns
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Scientific Stage

Illusions
By H. WINFIELD SECOR

(Continued from page 120)

The Electrified Glass Trunk.

The glass trunk mystery illustrated at
Fig. 4, has been performed for many
years, but an improvement suggested by
the author woudl be to cause high fre-
quency currents to flash over the trunk
all the while the performer is locked
inside of it and endeavoring to make his
escape. This trick does not lend itself
to the needs of the amateur magician
usually, as it is quite expensive to stage,
owing to the trunk being built of }4-inch
thick plate glass. This glass trunk is
built in the manner illustrated, the corn-
ers being firmly locked by right angle
steel or brass bars, held in position by
bolts passing thru the glass, while pad-
locks link thru holes in the bolts on their
outer ends. The whole trick of escap-
ing from this and other similar varieties
of cabinets, lies in the fact that the
boits holding the hinges in place are
phoney ones, but this fact is never
noticed by the committee from the audi-
ence who come on the stage and inspect
the glass trunk. The bolts holding the
hinges are made with a threaded cap, so
as to permit them to be taken apart
from the inside. Two small holes in the
cap for which a steel key is made of the
form shown, explain the mystery.

The performer, once the curtain is
drawn on his cabinet, takes his key and
unscrews the phoney hinge bolts and
pushes them outward, and then raises
the glass cover sufficiently to allow him
to escape from the trunk. He then pro-
ceeds first to pick the locks so as to
release the bolts from the hinges, fast-
ens the bolts to the glass side once
more, then places the hinges over them
and finally resnaps the locks in place.
Added theatrical effects can be carried
out in several different ways. A good
scheme would be to keep the high fre-
quency discharge going continuously all
the while the cscape is being made. Of
course it is not safe to keep the dis-
charge passing thru salt water (which
may be sponged over the glass just
prior to presenting the act (all the while
the escape is being made by the per-
former, so a subterfuge is arranged for,
so that no change in the spark effect will
be noticed by the audience. By means
of a by-pass spark-gap connected to the
wires just behind the glass trunk as in-
dicated in the diagram

swallows a red-hot sword! In a
few words this trick is performed more
simply than might be expected and
without much chance of discomfort or
danger to the performers. Just before
this act is presented and the curtain
pulled back, disclosing the-sword swal-
lower with his head thrown back, he
has taken care to swallow a sword
scabbard or sheath, which scabbard may
be lined with asbestos.

The Mirrow and Watch Trick.

“Will some lady or gentleman in the
audience kindly loan me a perfectly good
gold watch for five minutes? 1 will
guarantee to return it in perfect condi-
tion within the allotted time. Thank
you, sir!” (Saying which he steps back
on the stage with the gentleman’s gold
watch.) On his velvet covered magi-
cian’s table in the center of the stage,
the performer has a mortar and pestle
in which he shortly proceeds to appar-
ently smash up the borrowed watch—
but does he?

Science and Invention for June, 1921
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Become An Expert in
Motor, Generator Repair and

Armature Work

Tralned men who are practically trained in Armature
winding, Motor and Generator Repair and malntenance
are in big demand rizht now. Take up this work and in
la n::g ayt:::;t, cll;ne you can mt’p lmﬂ this mwlnunield "lx:g

rself a permanent, wel ying position
big opportunities for advancement. pa

Learn In 3 Months

In 3 months you can qualify for positions paying good
salaries. Come to this wam founded and completely
equipped school where you will learn to actually wind
every typeof D.C. and A. C. armatures. Experts

and direct you.

. Write for Free Book

Mall the ooupon today for full particulars of our 8
months’ course in Armature work. Send the coupon
and see how easy It i3 for you to become an expert in
only 3 months.

SCHOOL OF ENGINEERING OF MILWAUK
Dept. 8I-8. 373 Broadway, Milwaukee, %ls“

Please send me full information about your three
months’ course In Armature work. No obilgation on
my part.

does not get out of the can before h
breath holding capacity is up, he will t
a dead one. But never fear he will nc
die so young—thanks to two or mot
wing nuts or else phoney rivet head
nicely provided with holes to fit a ke:
like that used in the glass trunk myster:

The steel boiler escape is a clever tric
due to Oudini (not Houdini) a maste
performer with the handcuffs and othe
mysterious tricks which he has per
formed successfully on the America
stage for several years. The steel boile
as shown in Fig. 8, is usually made b
some boiler concern located in the tow
where the performance is to be held,

Sometimes he provides his own boile
and of course this is an easier and les
nerve-racking way to stage the escape
The boiler is ordered made in a perfectl:
substantial manner with two iron bar
crost at right angles, the ends of th
bars being drilled to receive padlock:

But in many cases the performer ac
tually does saw his way out, if the bar.
are not light enough for him to bend o
break with his hands, or else with a ba
of iron secreted on his person when h
enters the boiler. Of course if he saw:
or bends the bars in half and pushes th
pieces out thru the holes, which give:
him his freedom, it is almost impossibl
for him to rejoin the pieces of iron bar:
by cement or otherwise in the shor
time allotted him for the escape, for the
committee would undoubtedly, in exam.
ining the boiler and bars, find the points
where they had been joined together.
To get around this difficulty, the per-
former carefully examines and measures
ahead of time the bars used in sealing the
boiler and top and provides hmisel|
with two exactly similar bars. These
additional bars, drilled of course for the
padlocks, he secretes between the two
cloth walls of his cabinet and after mak-
ing his escape from the boiler, which
may take from twenty to thirty minutes,
he picks the padlocks off of the old bar
pieces, and puts his own new bars into
place in the holes and then snaps the
padlocks in place on them. The pieces
of old bars are hidden of course in the
walls of the cabinet and at the signal
given, the attendant pulls up the curtain
and—Presto! there stands our hero, out-
side and not inside of the boiler.

Man and Girl Transformanion.
Changing a man to a girl or a girl to
a man as the occupant of a magic box
or coffin, has always amused and enter-
tained theatre audiences. As P. T. Bar-
num, the famous showman said — “the
public likes to be fooled.” The ‘llustra-
tion, Fig. 9, shows the method invariably
employed in performing this trick, altho
several variations of the apparatus here
used have been ingeniously worked out
by various stage performers. In the

present case, the box is fitted with a
right angle shelf, pivoted in the lower
corner as shown. It is surprising how
far this box can be placed from the back
drop or curtain, and the escape or ex-
change with another actor made, by
passing a plank thru a slit in the curtain
directly back of the box.

In some disappearing tricks where a
person steps into a suspended basket and
after entering the basket he makes his
escape by passing thru the bottom thru a
trap door, is camouflaged or hidden from
the view of the audience by the stairs up
which the actor or actress walks. Mirrors
are also used in many of these acts which
reflect things in a most mysterious way,
so that what seem to be tricks of Hindu.
magic, are tricks conceived in the mind of
an enterprising stage performer or show-

T TR T e e TXTAMTY iy 7 e

man.
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Take this (Short Cut to
Accomplish Your Ambition

The field of electrical engineering offers wonderful
opportunities for trained men to direct and out
reat industrial and cial project udy

ere. Receive a thorough training. Become an

Electrical
Engineer

with B. S. Degree in 3 Years

Ninety instructors m in their lines, form our
faculty. They are leading hundreds of ambitious
you:rl men to sure success. Why not you?

e]:l'u provision for making up deficient high school
credits.

Matil the coupon now, for full detalls.

Schoel of Engineering of Milwaukee,
Dept. S1-6—373 Broadway, Milwaukee Wis.

Please send me your free illustrated catalog on Elec-
trical Engineering with full particulars.

A

< - ‘
THE DRUMMOND 8” LATHE
With Circular Bed

The lowest price lathe that will
do turning, boring, driling,
screw cutting, milling and key
way cutting.
PRICE, as illustrated, $137.50 f.o.b.
New York City.
The best all-round tool for mechanics and
repair men
Full particulars from

The Production Equipment Co., Inc.

(Dept. 6) § Union Square, New York City

This BookFree

Success in Music and How
to Win It"” Souss 2od s iciane

ly learn to play sax.
tell how you e'tn quickly P &. '"d

et, tr

band hestrs instrument and d

your gc::e .n.nd pleasure.
Free Trial Any
Conn Instrument

v
e

reporting trouble. The French intercom-
municating system was tried out. A phone
was installed in the electrical shop and all
others left where they were. The switch-
board was in the guard room and was of
cam construction, but just opposite to the
American system, i.e., all cams were left
up with the exception of the party called,
which was pushed down. This was discov-
ered when Butts at the switchboard called
Mike, whose bell did not ring but those of
the Commanding Officer and Director of

| the French school did.

The following conversation ensued:

Mike: ‘“‘Hello!”

Director of School: ‘“Allo!”

Mike (believing Butts trying to speak
French): “Is dis de brewery?"

D. of S.: “Comment” (R;hat).

Mike repeating above.

D. of S.: “Ne comprend pas” (Don't un-
derstandz.

Mike (getting wise) Deep stuff for Amer-
ican soldier in France: *Je suis electricien,
je reparai le telephone” (I am the electri-
cian, I am fixing the telephone).

D. of S.: ““Ne comprend pas.”

Mike (repeating): *‘Je suis, etc.”

D. of S.: ‘““Ne comprend pas."”

Mike: ¢ ‘Ne comprend pas’ yourself etc.

The wire to the D. of é) was immediately
cut. Just then the C. O. (Commissioned
Officer) called Butts, who disconnected the
C. O.'s bell and the telephone system
worked serenely. However it was neces-
sary to give the wet cells a little common
salt once in a while for no sal-ammoniac
was available. Epsom and Rochelle salts
were not tried.

One night, when several hundred wounded
French soldiers arrived, it was necessary to
ﬁeuet some of them in new wards which had

n wired but not lampt. This was an

1

army work, and after all the lamps were
installed it was found that there was a
short-circuit in the line somewhere. This
was a great habit of the French sockets and
meant that all the sockets had to be turned
off and then turned on one at a time to
find the offending one. It was fastgrowing
dark and the C. O.’s face was also dark, so
this was the time for action. Mike was
light and built low to the ground so he
mounted on Butts' shoulders and away they
went down the hall, Mike turning off the
sockets as he past them. This was some-
thing new for the Frenchmen and they set
u;) a howl of “‘Bravo’’ and a wonderf{ul line
of French lingo. The juice was then turned
on and the trip repeated, the sockets
turned on and the short-circuited socket
found and repaired. Thus the place light-
ened, likewise the C. O.'s face, and in a
few days Butts and Mike became respec-
tively Sergeant Butts and Sergeant Mike
and the ‘‘Acrobatic Electricians.”

Butts and Mike continued their acro-
batics and their shop, probably the best
fitted in France for its size, had many vis-
itors for the repair of electric irons, ster-
ilizers, heaters, etc., also watches, cameras,
crutches and even for building a body fo!
a three ton auto truck. .

HEART EXPOSED 26 HOURS

Physicians at a New Orleans hospital
have decided to furnish a complete record
for medical journals of the case of Ben
Hoelzel, 50 years old, who died  there
recently after living twenty-six hours with
his heart exposed to the eyes of the surgeons.

While working in a local coffee-grinding
plant Hoelzel's ﬁ:ft sleeve was caught in a
machine. His arm was mangled and a
piece of flesh the size of a man's head was
torn from his breast, leaving his heart
exposed, the ribs directly over that organ
also being torn away.

The fact that the injured man lived
twenty-six hours after the accident is said
b{ physicians observing the case to be one
of the most remarkable ever recorded in

local practise.
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LOOK LIKE ONE AND FEEL ] -
LIKE ONE
Broaden your shoulders, deepen your
chest, enlarge your arms, and get a
development that will attr=~t atten-
tion. i‘i,ll yourself full of energy and
be powerful.
My New Book
“Muscular Development”
Will Explain How

This b?,ok is illl\::trx‘ned wilti_h 25dful}
oto, of myself and o
2:#1:%! thgvagﬂd's finest developed

athletes I have trained. It will in-
terest and benefit you greatly. L A

Send 10c (stamps or coin) for a copy NOW, today,
while 1t 18 on your mind.

EARL LIEDERMAN, Dept. 207 305 Broadway
NEW YORK CITY

CONYERT YOUR BICYCLE INTO A MOTOR (YQLE

by wsing a STEFFEY ATTACHMENT
Simple-Reliable-Economical

Fits any ordinary wheel, diamond,

double-bar or truss frame. Easy

lt:r attach. Send stamp for circu-
8.

STEFFEY MFG. CO.
Dept. F. 5025 Brown S8treet, Philadelphla, Pa,

Why continue to

b -

Bond fo s Mhitred, 200 page ook, 1 el
w mi &l can

cured by the most Advanced gc‘lenﬂﬂe etholx
known. Those unable to attend our Resident

School may get our Standard Coursefor Home Smd’

=4

All inquiries are confidential.
1I’I=I.E1EWIS S8CHOOL Detroit, Mich.

Adelaid
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RANDOLPH & CO.
Dept. 172 Washington, D. C.

Tlurty-ﬁve years

ATENTS oo 1
model or sketch

for opinion as to patentability. Free

‘‘Inventors’ Guide.” I-Inghest references
and personal attention assure best results.
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MECHANICAL
DRAWING
INSTRUMENTS

Offered
At
Special
Prices
Now

$3.50
And Up

BE A DRAFTSMAN
MAKE $40 TO $100 A WEEK

With a splendid set of mechanical
drawing instruments you can be
prosperous and successful—and create
your own ideas and inventions.

Learn at Home.—With our special book of
instructions—become master of drawing and
carn $40 to $100 weekly. Good paying posi-
Intense activity in

emen. " No
previous training is necessary. -
SEND FOR—FREE—PARTICU-
LARS

Mail coupon to-day. We will show you how
you can be suc ul and become a drafts-

man in the quickest and easiest way. Send
for particulars Now—don't t it off. No
obligation—it's absolutely . Act now.

NATIONAL INSTRUMENT CO.
4702 North Hamilton Ave.
Chicago, I, U. 8. A.
Dear Sirs:—Please send me absolu FREE,
without obligation, your Illustrated p:l’ﬁcmm

Make-UR-Own
Wireless “B”-Batteries

The greatest invention in Radio Field—eoconomical and
dopendable and harmicms. With a Make-UR-

moments, and you will have & —a battery
that s fresh and lasta longer. The oonsists of
wooden case with posts for two voltages, and ma-

Every man needs

$6.75 Complete

Order, Check or P. O. We Pay
ransportation Charges

RADIO PRODUCTS SOCIETY
Dept. 1352 Peoples Gas Bldg. Chicago, Ill.

Hello!
Is This Havana?
(Continued from page 118)

In order to help the transmission of the
telephone currents, each conductor is
wrapt with a spiral of fine iron wire. Out-
side of the gutta percha the cable is wrapt
with copper tape to prevent destruction of
the gutta percha from sea life which would
burrow into it. Around this are laid heavK
copper tapes which furnish a return pat
for the telephone and telegraph currents.
Surrounding these in turn are jute wrappings
and steel armor wires to protect the cable
from mechanical injury, as the illustrations
clearly show. :

Even with these highly developed types
of cable, less than 1 per cent of the ener;
of the telephone waves which enter the
cables is received at the distant end. How-
ever, by means of special vacuum tube
(audion) amplifiers installed at the ter-
minals, the energies of the telephone waves
are amplified over thirty times.

The accompanying map shows where the
three submarine telephone and telegraph
cables run between Key West and Havana.
Down thru the state of Florida the usual
land telephone cable extends and when it
reaches the southern-most point of the
mainland, it is carried along the viaduct
which carries the only railroad that ‘‘goes
to sea’—the track being built on piles and
concrete piers and bridges along the line of
the small islands constituting the well-known
Florida keys and having its terminus at
Key West. ~Suitable cableshuts or anchoring
stations are provided at Key West and
Havana.

One of the accompanying diagrams shows
how the current in a cable passes thru the
single insulated conductor, and returns thru
the copper sheath or jacket covering the
cable.

This cable was specially made, of course,
as might be surmised, for no ordinary sub-
marine cable could be used for ocean tele-

hony over any such distance as 115 miles.
8ne of the diagrams shows a section of the
Key West to Havana cable, the diameter
of which varies from 17 for the deep sea sec-
tions, up to over 2 for the shoreward sec-
tions. The solid per wire constitutin,
the core of the cable is surrounded wit
copper tape as the drawing indicates, the
function of this tape being to preserve the
continuity of the conductor if the solid core
wire should break. To offset the untoward
capacity effect due to its lying in the water,
it was found that excellent results accrued
from loading the cable by winding a sheath
of fine uninsulated iron wire over the copper
tape covering the inner solid- conductor.
Over the iron wire loading sheath is placed
a heavy layer of gutta percha; them comes
a wrapping of three copper tape sheaths
which serves two important purposes—
first, that of preventing the deep-sea pest,
the teredo, from boring holes in the cable,
thus putting it out of commission; and sec-
ondly, the outer copper sheaths fulfill the
important function of carrying the return
current, or at least the greater part of it.
Over this cuter copper sheath is placed the
usual steel wire wrapping or armor, while
this is in turn reinforced with jute.

Contrary to popular opinion perhaps,
there were but three splices made at sea in
the entire 115-mile length of a given cable,
and one of the most interesting things in
ocean cable engineering comes to light with
re%ard to this point. ost of us undoubt-
edly have thought that the cable was made
up on reels, such as we frequently see about
thestreets, and then shipt by railroad to the
cable port or else loaded right on to the
cable ship and the various lengths of cable
as they came off the respective reels spliced
together. But this would call for an inor-
dinate number of splices necessitating the

(Continued on page 193)
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GEHADL of ENGINEERING

Milwaukee
\D-pt. Si-@ 373 Broadway, Milwaukee, Wis. J
ssrwmasmes MAIL THIS COUPON TODA Yeusmmse
School of ln(lneerln’ of Milwaukee,

Dept. SI-6 373 B'way, Milwaukee, Wis.

‘Without obligation, send me a copy of your lllustrated
book and complete details of your home-laboratory
method of instruction in Practical Electricity.
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First Choice

of Those Who
" Know!

When thousands of oper-
ators—professional and ama-
teur—endorse the claim of
superiority for Brandes
Headsets there must be
some reason for it.:

And that reason is Matched
Tone—an exclusive Brandes
feature. One user writes:
“I have not found any re-
ceivers to equal Brandes in
clearness, sensitiveness and
lightness.”

Thisis only one of hundreds
of letters written in a sim-
ilar vein which we have on
file.

Users Know!

BRANDES

MATCHED-TONE

HEADSETS
100 % Receiver Satisfaction

Navy Type: New, improved de-
sign. Resistance 50,000 ohms A. C.
Its remarkable sensitiveness, com-
bined with the exclusive Matched
Tone feature, makes it the most sat-
isfactory Head Set to use, regardless
of price. Total weight with cord only
11 0z. Price $14.

Superior Type: Made in the
same careful way as our Navy, and
guaranteed to give entire satisfac-
tion. Approximate resistance 2,000
ohms D. 8 Price, $8.00.

10 DAY OFFER:

Send us your order for either the
Navy Type or Superior Type, with
the privilege of returning in ten days
if not entirely satisfactory, together
with refund of your money.

C. BRANDES, Inc.

Room 823, 32 Union Square,
New York City
LEO J. MEszII‘IBRG CO., 4(2}2] Market St.,

y o

Pacific Coast Distributors
Send 5c. for Catalog *‘G**

. i8 of interest.

S.S. ““Aeolus” Works
3,013 Miles with 2
K. W. Arc Set

BY ARTHUR H. LYNCH

(Continued from page 151)

copper, and the cathode—made of carbon,
are placed in a horizontal position with rela-
tion to the chamber and at right angles with
relation to each other; the point at which
the arc takes place being located within the
center of a magnetic field, set up by a com-
bination choke- and electro-magnet winding
which is contained in the chamber and is
in series with the arc and the D.C. 250-400
volt supply. A water circulatingand cooling
system is carried thru the arc chamber, by
suitable piping to a water reservoir. It
may be mentioned, in passing that the
action of a D.C. arc for the production of
high frequency oscillations in an antenna-
ground system, tho copiously written up
and talked about, still has not been defi-
nitely and satisfactorily explained.
Anantenna-loading inductor is provided to
compensate for the inductance necessary
for various wave lengths. The construc-
tion of the inductor used on the Aeolus
It consists of a number of
pancake-wound coils arranged in such a

!
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DETECTOR—

AMPLIFIER
A complete detector
(without tube)............ $10.00
A single stage amplifier
(withouttube).......... .. 13.00
High“amplification at low cost
Send for bulletin

ACME APPARATUS COMPANY
196 Massachusetts Avenue
Cambridge, 39, Mass.

Transformer and radio engineers
and manufacturers

e
Arc Magnet; 13, D.C. 250400 Volt Supply; 14,
£t I, ek g il
H un
ath élﬁci ; 20,
elay Circuit;
Key; 21, Relay Mag-

t; 22, £ “Chnmr" Operating; 23', Hand
ieey for éaoop orom s 23, Chog‘er Hand Ke:

ghog B Cfpues

tch; 24, Electrically Driven *‘Chopper.”

manner as to admit of their being added
to or taken out of the circuit, at will. The
wire used, is a cable of many strands and
heavily insulated. For this reason the
inductance is not continuously variable,
as is the case with bare inductances. In
order to allow for finding any wave length,
between two adjacent pancakes, the in-
ductor is provided with a number of turns
of bare wire, upon which the necessary fine
adjustments may be made.
in order to operate efficiently on the lower
waves, it is necessary to insert a series
condenser in the antenna circuit, which is
rovided with a short-circuiting switch.
n series with the loading inductor is also
found a variometer. It is used for varying
the wave somewhat, while transmitting.
It is constructed in such a manner as to
cause it to remain in a neutral position when
not changed by the operator. The purpose
of the variometer is to enable the operator
to call on several waves, within a limited
range, to offset the possibility of not being

(Continued on page 186)
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Service-- L
the Keynote

There is no guesswork, about
GREBE RADIO apparatus will do. °
design, workmanship and material it
built for the most exacting Service.

oAy

apparatus is licensed under the original Arme
strong and Marconi patents. )
Our guarantee is absolute and unconditional,
Each instrument must give utisfactor{. service.
If your dealer doesn’t carry our line, write

us—mentioning his name—for" catalogue.

A. H. GREBE & CO., Inc. "

70 Van Wyck Blvd., Richmond Hill, N. Y.

‘le”
SIGNALS| £

are getting weaker and,
hence, more difficult to
copy, now that the hot
summer months are

coming on. ‘‘Step
up” with an ACE Amplifyer Unit and your problem
how to maintain relfable communication I8 solved.
ACE 2-stage Am er, a8 illustrated, com;
mounted gn a g‘%‘r{nlu el and enclosegklt:lg
solid mahogany cabinet with ed top. Equipped
o Setconm o e ik o S et Bt
m r to one 8 0
versa, “An instrument of sterling Qoaliey. “"Price

1-81 lifyer, construction and quality | !
Am"&#&: R‘@é‘%?;'“:g Ampiifyer. ;
ATEURS! It dealer cannot .
forevnn‘rd youTr.order by;“:l‘su .ﬁﬁ it wgll'%eyggr H
prompt attention. s
DEALERS! We manufacture a line of equipment
which Is . bo e unlltybucs:ﬂmltta '
&rh'; mmg:hemeor:‘aﬂ? ‘We know you will be i'
" 8end 3¢ Stamp for Catalog. -
THE PRECISION EQUIPMENT CO.
Mifrs. & Distrs. of Radio Equipment
Dept. E., 2437-2439 Gilbert Ave., Cincinnati, Ohle
“You May Pay More But You Can't Buy Betier"

Member A.R.R.L. Radio Call **8xB"

Tl I . Vo
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S. S. “Aeolus”
VorKks 3,013 Miles
th 2 K. W.ArcSet

(Continued from page 184)

at the receiving station, because of
act tuning which is necessary for the
ion of arc. As soon as the receiving
| has been picked up, the variometer
n its normal position.
antenna and ground system need
ticular description.
signaling device is as unique as it
tive. A great deal of difficulty has
xperienced in arc reception because
- presence of the compensating or
ave. Tuning in on the back wave
lead one to believe that he was
ig to some “new’” radio language—
s between Chinese and Eskimo.
tuning to the transmitting wave, it
'n found difficult to hold it, at times
lly when the transmitting wave an
:k wave are comparatively close to-
By the employment of a new
this back wave is eliminated. This
of transmitting is known as the
unt method. In series with the arc
circuit a double contact relay is
The armature of the relay is
* connected to the ground side of
put circuit and one of the stationary
s is connected to the antenna circuit,
he other is connected to the ‘back
circuit, which comprises a resis-
inductance and capacitance (con-
, in series with the ground. The
>f the armature is controlled by an
magnet, in series with a hand-trans-
key. When the arc has been struck,
‘rent passes thru the back shunt
into the ground and there is no
n until the hand key is deprest.
atacts of the relay are so arranged
llow contact to be made with one
before it is broken in the other,
‘hus permits the arc to remain in
t operation, while the transfer from
uit to the other is made. In order
municate with stations which are
ipped with arc receiving apparatus,
cessary to break up the continuous
That is accomplished by using a
'r.”” The chopper is a motor-driven
ator, which may be connected to
smitter circuit, by several methods.
st common method is to use a
circuit which is placed in inductive
to the transmitter inductor and
s closed and opened by the action
>mmutator, changing the emmitted
t a frequency which produces a
note in the receiver.
llustration shows the circuit em-
or the production of arc signals by
shunt and chopper methods.

RELESS ENGINEERING

English contemporary The Elec-
>f London, Eng., thus speaks of
ent status of the wireless problem.
te of the extraordinary theoretical
actical developments = that have
ace in wireless telegraphy during
rears it would hardly be going
to say that it has not become a
of engineering. Like all other
nts of a similar, kind its growth
1 the laboratory, and altho it has
ome an important factor in inter-
communication it has not alto-
freed itself from the trammels
arly surroundings. Much of the
s is too. “scientific” in design and
tion, it fulfills few of the laws
on engineering mechanisms, it
makeshift when it might be per-
These are all matters to which
. must be given in the design of
e find an excellent example of the
m of true engineering methods.
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THE LATEST ¢ M URDO CK ?  VARIOMETER

]

No. THE PRICE IS
345 UNUSUALLY

“MURDOCK”’ ‘ LOW

VARIOMETER THE QUALITY IS
REMARKABLY

$7.50 HIGH
| (]

WINDING FORMS ARE “MURDOCK’” MOULDED

The continued great demand for these receivers is a wonderful

R tribute to their extraordinary value, by thousands of satisfied | 2000 $ 4 .50
No. 55 4

customers. If you are skeptical as to the possibility of so much | OHM.
value atsosmall acost, ASK YOUR DEALER. We suggest
Head Phone | atrial with the assurance of **satisfaction or your money back."” g?{?wo $ 5 -50
BULLETIN No. 20 Sent anywhere on request. '

Wm. J. Murdock Co., 55 Carter St., Chelsea, 50, Mass.
509 Mission St., San Francisco, Cal.

Never in the History of Radio Were These Prices Approached

Improved Navy Type Receiving Transformer Improved Arlington Receiving Transformer

i prouced from 32750 o the sarting §16.95  jean et fom 500 to the surdng §7.75

Substantial reductions on many other radio instruments in our catalog No. 14.
* Cireular with reduced prices and a large number of new instruments mailed on request.

Mail 12 cn stamps or “The Greatest Radio Catalog in the World”’
coin (not sent The Universal Verdict of Tens of Thousands of Radio Amateurs.
Duck’s No. 15 Big 225 Page Wireless Catalog Just Out.

A Veritable Treasure House of Everything Worth While and Dependable in Radio.
The largest, most comprehensive, artistic and educational wireless catalog pub-
lished. The Beacon Light to guide you right in the selection of your radio purchases,
and at prices that will command your attention. Every instrument guaranteed with
privilege of return if not satisfied.

OTHER SUBSTANTIAL REDUCTIONS No. 61x10 Tuning Coil............... $4.95
ON ITEMS IN CATALOG NO. 14 No. 14 Aluminum Wire per lb......... .90
All Binding Posts Reduced............ 33% %
No. R40 Receiving Set............... $22.50
No. R41 Receiving Set............... 38.50 ONLY A FEW OF THE MANY NEW
No. R41a Receiving Set.............. 28.50 IRADIO INSTRUMENTS IN
CATALOG NO. 15
THORDARSON TRANSFORMERS Type g-gg? Cunningham Bulb......... ‘:.osg
y -301
r K.W. T 5 $40. “UV"” 200 Radiotron Bulb............ 5.00
K. W, T;ﬁ .................... 28. “UV' 201 . i 6.50
MK.W.TypeR.....oooiiiiiinnnnn 22, TXPe C-302 5-Watt Cunningham Pewer
I K.W.TypeRS.........covvvvnnns 30. ube .. ...l aeeree cenae 8.00
KK.W. TypeRS.......ccvivnnnnnn ?g Txrpeb“UV -202 5-Watt Radiotron Power .00
K. W.T RS, iiiiiiiiiiiinnnns R UDE. .. tin e K
No. A1702 Ezgd.icﬁngemr ...... i 25. Type C-303 50-Watt Cunningham Power
« 50-5I, 52 t tacts, each... Ube. .. i it ei i, 3
Ot 593 Miva Condenser  ovor® No. Az00 Control Panel.............. 7.50

No. 1023 Mica Condenser ............
No. B670 Det...
No. A862 Det...

A complete line of new detector regener-
ative and amplifying sets

RaNBENN8288882383

2.

2.
No. A1915 Det.. 1. Connecticut Variable Condenser ...... 6.50
No. A367 Murdock Condenser .. 4. Turney Spider-Web Unit.............. 6.00
No. A1002 Receiving Set ... 9. All the new Murdock Panel Type Vari-
No. A1916 Condenser .. ..... ; able Condensers................0 ves

No. 61x08A Tuning Coil............ Burgess ‘B'’ Batteries.

- Send 12¢ for Our Big Catalog Today
THE WILLI AM B. DUCK COMPANY, 230-232 Superior Street, TOLEDO, OHIO
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Practical Chemi-

cal Experiments
By PROF. FLOYD L. DARROW
(Continued from Pcge 145)

e

ild a filter paper and fit it into a funnel.
" into it a few drops of the liquid from
‘est tube and wait until the benzol has
ely evaporated. Then examine the
paper. Grease will be left on the
r and if held to the light a translucent
espot will at once be seen. The benzol
Ives the grease which upon evaporation
2 solvent s left behind.
y food may be divided as finely as
ble and subjected to.the same test.
renzol gasoline may be substituted, but
ith cases it must be remembered that
: liquids are inflammable and danger-
a the presence of a lighted burner.
st for Proteid: For this test a reagent
m as Geis's biuret rea:fenl is required.
prepared by adding a 3 per cent copper
te solution to a 10 per cent potassium
oxid solution, a drop at a time, until a
but clearly recognizable blue appears
e resulting solution. By a 3 per cent
ion is meant 3 grams of the substance
: dissolved to 100 cc. of water.
w Place a small quantity of finely
led fean meat or the white of an egg in
-celain evaporating dish and pour over
oc. of Geis's biuret reagent. For pur-

Fig!

avenient Water Bath Employing a Bunsea
Burner to Suypply the Necessary Heat

of comparison place in another evap-
ag dish an equal quantity of the re-
.. In the dish containing the proteid a
or violet color will appear. By a com-
m of the two the color will be clearly

w make tests of foods in general to
ver whether they contain proteids.
umination of Milk: Milk is the most
:t food that the race possesses. In it
ud all of the three principal food con-
nts in addition to the mineral matter
sary for the bones and teeth. Milk is
requently adulterated. Therefore, a
examination of this essential article
r diet will prove interesting and in-
ive. .
it for Casein: It will be necessary first
;pare a solution of acetic acid. To do
1ix 5 cc. of glacial acttic acid with 370
water.

:n pour 25 cc. of sweet milk into a
beaker and add 175 cc. of distilled
. Then with constant stirring add 40
the acetic acid a drop at a time, using
aratory funnel or a burette or even
e. After the milk has stood for 20
es filter into a clean beaker and save
Itrate. The curdled precipitate that
rs on the filter paper 1scasein. Since
tains proteid it may be removed from
ter paper and tested for with Geis's

WURKMAIN G, Z32-U REIUNGELY, DItaseipetts, Mis. |- O. UUYER LONGMONT, COLO. ' biuret reagent as already described.

-
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Test for Sugar: To half a test tube of the
filtrat obtained in the preceding part add 1
cc. each of Fehling's solutions Nos. 1 and 2
and heat to boiling. The characteristic red
color will at once appear. The sugar in this
case is not glucose but lactose, one very
similar to glucose.

Test for the Ash: The mineral constitu-
ents of the milk will be found in the ash.
On a water bath evaporate to dryness 5 cc.
of the milk placed in a porcelain crucible.
Remove the crucible and place it on a por-
celain triangle over a Bunsen burner.
Gradually raise the temperature to the full
capacity of the burner and continue the
heating until the residue has ceased to be
black and only a white ash remains.

Detection of Bicarbonate of Soda: Some-
times sodium bicarbonate is used as a milk
preservative. If present sodium carbonate
will be found in the ash. To detect its pres-
ence add a few drops of hydrochloric acid to
the ash and if effervescence results sodium
bicarbonate is indicated.

Babcock Test for Butter Fat: One day
during the summer of 1914 the writer was
visiting the University of Wisconsin at
Madison. As he was walking thru the chem-
ical laboratories of the agricultural college,
an elderly gentleman with white hair and
beard greeted him with a friendly smile and
asked 1f he were a visitor and wished to see
tbe laboratories. As a result I spent a very

leasant hour there and upon leaving
ﬂamed that my host was Professor Bab-
cock, the originator of the famous test,
which everywhere goes under his name.

To make this test requires a centrifuge,
two Babc8ck milk bottles, a pipette, a small
mea§gring cylindegeam% sulflt‘xric acid of 1.83
specific gravity. Sets for this purpose may
be obtained from various companies. The
centrifuge, too, will prove to be very useful
in a number of other determinations.

Making the Test: An accompanying pho-
tograph shows the whole outfit. First place
on tripods over Bunsen burners la large
beaker and a wash bottle, each filled with
water which should gradually be brought to
a boil while the rest of the J;termination is
in progress.

Stir the sample of milk thoroly to mix
the fat and with the pipette, which up to
the mark on the neck holds just exactly 17.6
cc. remove a sample to be tested and
transfer it to one of the bottles. In like
manner transfer another sample to the
second bottle, as two tests are carried out
simultaneously. To each bottle add exactly
17.5 cc. of the sulfuric acid. The specific
gravity of this acid must be exactly 1.83,
and to determine this it must be tested with
@ hydrometer. Ordinary concentrated sul-
furic acid has a little higher specific gravity
and will not give satisfactory results.
Measure out 200 cc. of it, add it to a little
water and test. Repeat the process until
the acid is of the proper specific gravity.

After each addition of acid shake the bot-
tle with a rotary motion so as thoroly to
mix the acid and the milk. This will cause
the contents to become very dark in color
and the bottle will grow very hot owing to
th.elkunion of the acid with the water of the
milk.

Now A)laoe the two bottles in the centri-
fuge and rotate them for 5 minutes. Then
set the bottles in the beaker of hot water
and add from the wash bottle enough hot
water to bring the separated fat up to the
neck of the bottle. Centrifuge again for 2
minutes and placing the bottles in the beaker
add enough hot water to bring the fat oppo-
site the scale. Centrifuge for one minute
and immediately read the precentage of
butter fat. This is done by taking the read-
ing to tenths at the bottom and the top of
the column of fat. The difference in t{\’ese
two readings is the percentage.

This test may be readily applied to de-
termining the butter fat in cheese, ice cream,
condensed milk, skim milk and in any sub-
stance which may containit. *

LEARN RADIO RIGHT

RIGHT now, today, radio offers you the opportunity of a pleasant,

secure future, if you are properly trained. Radio companies need
trained executives, engineers, draftsmen, operators and mechanics.
Hundreds of positions in all branches are open to you, from operator
on a ship to general manager, if you have the required training.

THE Radio Institute of America will give you this training, as it

has to thousands of others. If you cannot come to the Institute,

the instruction will come to you—to your home. Your training at

home will be the same efficient complete training given at the Insti-

tute, and will prepare you for a United States Government certificate
testifying to

your ability asa
radio expert and
giving you a li-
cense to engage
in a business
where the op-
portunities e x-

What Ouz‘ l:og:g‘ Students
What the Man
Who Employs the
Operators Says:—

Radio Institute of America,
New York.

Gentlemen—I have known
the Radio Institute of Amer-
ica s0 long and so favorably
under t  title and

Mr. H. Payne, former stu-
dent, now Assistant Treasurer
of the Radio Corporation of
America.

Walter E. Wood, S8uperin-
tendent in charge of the power-

tr ic radio station at
Chatham, Mass.

ceed anything Irving Ellingham has a
grea! prised positi in his
nnlx%enz as radio oon !.?)r on

ever before
known. Vincent Astor's yacht “Cris-

ts presen HIS new home Bl , although
its earlier name, Marconi In- . . high
etitute, that it ls diffcult for course of radio iy SQ vears old. 18 now & bisn

me to concelve that anyone .
e oceanic service.

yoRe training includes all

of
H Watson Sidney, Managor of
T oy s genantly  reos of the subjects the offoe of the Radio Corpora-
iploylag Operators, your stu- treated at the Insti- tion of Ameﬂcas‘d s s.vmmm h, Ga.
dents are eren Harry enwater, t
Hernise " sovernl” thoamet of tute, and the same 1n research In the world-famed
them have proven their abil- care for the success radio_laboratories of the Gen-
’:(y::rn me over & long period of the individual eral Electric Company. .
. s ) E. N. Pickerell, e O
Stncerely yours, student is given to the Radlo tlon's shore
all who enroll. The g-g;?n for the port of New
e T e overyeting | pelikioMany- gmsant m
Sumt,mdent] Eastern '}‘),l; from basic pr.in‘ci- nance rmx:tment of the Radlo
of Amerlca. . ples of electricity Willlam 8. Fitspatrick, As-
and magnetism to sistant Marine Superintendent.

actual operation of

commercial radio
" equipment.

THE home study course of the Radio Institute of America, will come to you
in progressive lessons. You can complete the course and graduate in a
few months, or take your time. Your examination papers will be carefully
checked and will be returned to you with a definite percentage for correct-
ness indicated on them, and this grading will be the same as given by the
world’s leading instructors in radio to thousands of sm:cessfufl graduates.
You can ask questions with your replies to each lesson, on any points not
clear, just as if you were in the lecture room. :
IN every way, the home course is of equal value to attendance at the classes.
The Radio Institute of America is not an experiment; it has been an es-
tablished and successful institution for over fifteen years. The year round
average attendance in its great classrooms is 298 students per month. It has
trained over 6,000 men, 95% of whom have successfully engaged in this
new branch of science and industry.
THE graduates of the radio Institute of America enjoy a great and exclu-
sive advantage in the close connection existing between the Institute
and the Radio (,gorporation of America, the world’s largest radio manufac-
turing and commercial radio company. The close association of the Radio
Corporation of America with the great General Electric Company still
further widens the field of opportunity. These advantages make available a
great amount of special practical operating information, which is included in
the home course, and the world-wide service of the Radio Corporation, both
afloat and ashore, offers good prospects of immediate employment to all
graduates of the Institute. L.
THE home course of the Radio Institute of America is founded upon a
record of solid accomplishment and practical radio experience. The 6,000
graduates of the Institute are scattered all over the face of the earth, many
of them now hold big, responsible positions with foreign governments and
commercial concerns. Many of them have repeatedly circled the globe on
ships, and still many others are employed in various capacities by the commer-
cial companies, as engineers, operators, mechanics, and executives at the shore
and transatlantic stations now so indispensable to present-day civilization.,
The training of the Institute has assured these graduates a secure, pros-
perous future. Insure and protect your future! The training of the Insti-
tute will do it—right in your own home. Write for our booklet and terms,

RADIO INSTITUTE OF AMERICA

(Formerly Marconi Institute)
322 BROADWAY - - - - NEW YORK
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, Do you own
a Quarter?

If you do—and you're
interested in radio—you can’t do
better than exchange it for the Creco
catalogue. It’s a 112 page book, full
to the brim with descriptions,
illustrations, prices, on apparatus for
every radio need. Contains codes,
abbreviations, tables, etc., that you
will use every day.

Come on, make the sacrifice, send
us your quarter today. You’'ll get
your money’s worth, and anyway,
the. 25 cents is credited to your
first $5 order.

* K K K
News : :

PARAGON R. A. TEN
Short Wave Regenerative Receiver
After severe comparative tests, Mr. J.
L. Hornung, of the Dept. of Education,
East Side Y. M. C. A.,says: “It (the
Paragon) comes up to all specified require-
ments made in your advertisements, with-
out any contradictions whatever.” Re-
member, in considering the Eighty-Five
Dollar price, that the iron-clad guarantee
protects ycu from any up-keep expense for
two full years. Send for FREE booklet.

* ¥ k¥

CONTINENTAL
Radio and Electric Corp.

J. DiBlasi, Sec. J. Stantley, Treas.
Dant. A1 8 Warren St. New York

I TEACH BY MAIL
WRITRE FOR MY FRER BOOK
“How to Become & Good Peaman™
and beautiful specimens  Your
Dame slegantly written on s card if you enclose stamp.  Write
for it today. F. W. TAMBLYYN, €24 Ecyer Bldg., Kansas City, Me.
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RADIO OPERATING
EXPERTS
Must Be Proficient in

Continental Code
Morse Code

Touch Typewriting
Arc Sets

Spark Sets
Vacuum Tube Sets

We can train you to become
an expert in all of these.

Send for Booklet.

Y.M.C.A. Radio School
152 East 86th Street, N.Y. C.

*“The Best Radio School in the East”

CEPCNMDABLE

“Knapbilt”
MOTOR

33

(TiEs -

' A New Addition to
Big Line of Motors

Pelte Lol

ormer drcommum
made_fiom Grawp co
bars inguiated ‘:_&th lg ¢
Specially trea gau
brushes. Complete wit
sopping or Tor reversing

or for rev

:ﬁ?ﬂxmuon.
t This motar can als
secured without switch

AT ALL LIVE DEALERS

Insist on your dealer showing you the KNAPP line—
KNAPP goods are best. 1f
. order direct. Send for FREE illustrated cata-
e showing a complete line of Electrical Motors
.and Noveltles,

KNAPP ELECTRIC &NOVELTY CO.
5§23 West 51st Street, N. Y. City

240,000 “Movie”’ |
Photos Per Minute

By C. H. CLAUDY
( Cont}'nued from page 123

But it is in the realm of motion picture
analysis that the Jenkins device makes its
greatest revolution felt.

The ordinary slow motion camera makes
pictures of moving objects at the maximum
rate of one hundred pictures per second
to make more, as has been said, is not -
sible, because the strain will tear the film.
If such pictures be projected at the rate of
16 per second, motion which in life took one
second, will be spread out on the screen to
occupy six and one-quarter seconds. It is
upon such pictures we depend to show us
just how a horse jumps, an athlete runs, a
dog leaps. Such slow motion pictures slow
up natural motion by six and a quarter
times. But six and a quarter times is not
enough to analyze rapid motion. The im-
pact of projectiles, the start of an airplane,
the action of an airplane propeller, the
movement of rapid machinery, are all too
fast, even when slowed up six times, to be
easily seen.

With the Jenkins camera and projector
the limit of speed of picture making is the
limit of the chemical ability of the film to
record. In his camera, Mr. Jenkins cuts
eight or more reversing prisms on the edge of
a single plate of glass. He is thus able to
make pictures in unheard of numbers in a
small interval of time, fifteen hundred, two
thousand pictures a second with the proba-
bility of four thousand per second as a
limit. Two thousand pictures a second,
projected at the rate of sixteen a second,
slow up natural motion one hundred and
twenty-five times things which
happen in life in one second take over two
minutes to ‘‘happen’ on the screen.

All the possibilities of the new device have
yet to be visualized . . . the camera
and projector, while both have been made
and used, and are now in use in Army and
Navy laboratories, are still to some extent
in the experimental stage, and not yet ready
for commercial development. ut Mr.
Jenkins is hard at work upon both, perfect-
ing details, and it should not be long before
the continuous motion projector, and the
slow motion camera are available to all.

Chinese Pigeon
Whistles

(Continued from page 139)

| Write for Remler Bulletins Nos. 1001 and 1002

Gives full description and
prices on Remler Apparatus

«“Apparatus that Radiates Quality”

REMLER RADIO MFG. COMPANY
163 Sutter St., San Francisco, Calif.

Book on Law Free

h y for our new 171-page book
A The er of Trai

ning.”” It carries

TYPEWRITERS DEI.IVEREP FREE

by Parcel Post. Underwoods, Remt . C. 8mith

Royals and Monarchs, rented and sold on payments of

only t; per & T}ﬁ?@ﬁ%’{.’“ Study Course in Typewriting
ee. or

G P RRATH TYPEWRITES CO., ROGERS, oHIO

HOME STUDY --- SPECIAL RATE®

Normal, Grammar School, High School, Civil Service, En-
, B Shorthand,

ting, Journalism, lbl;;' Balesmanship, and Law
RN SRS Y omIO

.oy

..

destructive influences of the atmosphere.
The tube whistles have either two, three,
or five tubes. In some specimens the
five tubes are made of ox-horn instead
of bamboo. The gourd whistles are fur-
nished with a mouth-piece and small
apertures to the number of two, three,
six, ten, and even thirteen. Certain
among them have, besides, a number of
bamboo tubes, some on the principal
mouth-piece, some arranged around it.
These varieties are distinguished by dif-
ferent names.

The materials and implements used in
the manufacture of the pigeon whistles
are small gourds that serve for the bodies
and halves of large gourds (“a particular
species imported from Shantung to Pek-
ing for this special industry), from which
stoppers are made that fit into them; and
four kinds of bamboo, cylindrical pieces
of a large species that grows in the south,
for making the mouth-pieces of the large
tubes; thin sticks for making those of
the small ones, hard bamboo for the
large tubes themselves, and a soft kind
for the smaller ones. The separate pieces
are fastened together by means of fish-

glue, which is applied with an iron nail..
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Your Choice
75¢c a Week

No matter what {_our occupation, one of
the home study setslisted below will quickly
fit you for a better job and bigger pay. Any set you
select will be sent for seven days' examination, and if
you decide to buy you may pay the rock-bottom price
at the rate of only 75c a week. But you must act
now to get the consulting membership along with
the set free.

These books are the work of recognized authorities.
They are written in plain, easily understood language
by recognized authorities, and contain hundreds of
photographs, diagrams, tables, etc., that make
difficult points as simple as A-B-C. Handsomely and
durably bound in genuine American Morocco, and
stamped i.: gold.

Pay-Raising Books
At Greatly Reduced Prices

Accountancy and Business Management, ’
vol., 2700 pages, 1000 pictures, Was
52,50, 0 tat it iie e, Now$29.
Carpentry and Contracting, 5 volumes,2138
pages, 1000 pictures. Was $37.50....Now 24.
Civil Engineering, 9 volumes, 3900 pages,
3000 pictures. Was $67.50........... Now 39.
Electrical Engineering, 8 volumes, 4100
pages, 3300 pictures. Was .00...Now 34.
Automobile g, 6 volumes, 2600
pages, 2000 pictures. Was $45.00....Now 24.
Machine Shop Practice, 6 volumes, 2300
pages, 2500 pictures. Was $45.00....Now 24.
Steam and Engineering, 7 volumes,
3300 pages, 2500 pictures. Was $52.50 Now 29.
Law and Practice (with reading course), 13
volumes, 6000 pages, illustrated. Was
780 e s Now 49.
Fire Prevention and Insurance, 4 vols.,1500
pages, 600 pictures. Was $30.00..... Now 19.
Telephony and Telemgvhy. 4 volumes, 1728
pages, 2000 pictures. as $30.00....Now 19.
Sanitation, Heating and Ventllatln%,v 4
volumes, 1454 pages, 1400 pictures. as
$30.00... ... Now 18.
Drawing, 4 volumes, 1578 pages, 1000 pictures,
blue-prints, ctc. Was $30.00........ Now 19.80

Send No Money

Shipped for 7 Days’ Trial

Yes, we'll gladly ship any set right to your home or
office upon your simple :regueet. Pay only shipping
charges when the books ve. Don’t send a penn
until after you have used them seven days, then remit
only $3.80 or return them at our expense. Pay balance
at the rate of $3.00 & month—75¢ a week.

Act now—while these splendid ks are being offered
at 209, to 509, less than regu‘u' prices. This offer is
open to every person within the boundaries of the U. 8.
and Canada. Grua ﬁour opportunity—fll in and
mall the coupon NOW.

American Technical Society, Dept. X-25a, Chicago

[mm === ===

American Technical Society, Dept . X-25a,Chicage,U.S A. !
|

&

1 Pleasesend meset Of ........ccovvuvernnanennns 1
P |
or 7 DAYS’ examination, ahlnplnf ¢l es collect ]
] 1 wiil examine the books thoroughly and, if satis-
ed, will send $2.80 within 7 days and $3 each
) month, until I have paid the special priceof ... . ... ]
If T decide not to keep the books, I will notify you
at once and hold them subject to your order. tle ]
not towpass to me untll the set is fully paid for.
]
NamMe. . .....coiiietinieenaneorsonasssnssnnnnss
]
| AdAress.........covevienennans cecesavasassisens ]
i Reference.......c.o.ovevenenns teeresesstreccnan I
» L}

N
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THE THIRD EDITION OF THE

CONSOLIDATED RADIO CALL BOOK
Very Greatly Enlarged

192 pages. 32 pages more than 2nd edition, better paper, stiff covers, etc.

Some of the special information contained in the new book: Radio rate sheet (charges to and from
vessels, etc.); Cable rates; Table for finding cable charges to various points; Weather reports and hydro-
graphic reports of the world; Time signal section of the world; American radio compass stations; French
radio compass stations; British radio compass stations; Canadian radio compass stations; General informa-
tion section; International abbreviations; High power radio stations of the world; Press schedules of

spar\ stations.

The Consolidated Radio Call Book is the only bogk in print officially listing all the Radio calls as issued
by the Bureau of Commerce. Every vessel and land station in the world is represented and listed alpha-
betically, according to names of vessels or land stations, and according to call letters; Revision of American

coastal stations under U. S. Naval control, and their new calls.

Every New Amateur Call Is Listed

SPECIAL— Wireless Map of the World in Colors Given Free With Each Copy

Price $1.50 Prepaid

Either Direct from us or for sale by the following responsible Dealers:

American Electro Tech. Appliance Co,, Lehigh Radio Co., Bethlechem, Pa.
New York City | Linze Eiectrical Co., 8 Louis. Mo. [ Radio Bectrlo Co., Pituburgh, Pa
American _Hardware Stares, Bdm Conn. | McCarthy Broa. & Ford, Buffalo, N. Y. e . &m‘
Atlantic Radio Co, . Mass. | MoClurg & Co., A. C., mu&ﬂné -Di-Co, P °"‘°m_
Bumborger & Gn. L. N. 3. | Manh s Supply Co.  New York, Helise Baitrto o, nad OBl
Benwood Speclalty Co., 8t. Louls, Mo | Meter Electrical Construction Co., rerside . ﬂndmmd.
Brode Eiectric Co., Los Angesles, Cal berg Co., Leo J.. San Francisco, Cal Mmm. 'waukee, wuu
Bunnell & Co., 3, H. New Yok Gity wk Hloctrical Supply Co.. scuse, N Y. | 5000 dens Oor V0. 8. ooy Py
California Electric Oo., S8an_Francisco, New Era 8hop, wankes, Wis. & o, . 8, mur
Nelll & Co., Ifonolulu, T. H | Newman-Stern Co., Cleveland, Ohio . anado Rochester. N, T.
Gontral Badio Co Independence, Mo. | Nols Radio Co., New Orloans, La. [ Sears. ' Rosbuck & Co., e 7o
Chl Apparatus . Chicago, Noll & Co.. E P., Philadelphis, Pa. o W 2
Coatinental Radio & Electric Corp., New York City | Northwest Radio Service Co., Wash. . Mg Co mwlz. P:
Cutting & Washington Radio Corp., New York City | N. 8 W. Bookstall Oo., ney, Australis | o mlmlh Radio €. mo-; ,
Detroit Radio Laboratories. Detroit, Mich. | Pacent Klectric . ow [+3 1y BN'N . Seruia.. Ont. MN da
Dewey Sporting Co.. Milwaukee, Wis. | Paramount io Supply So. Atlantic City, N. 03*0! E! ln& mw te,
Doubleday-Hill Electric Co.. Pittsburgh, Pa | Parks, Henry Francis, 1 L uu;ﬂl lOCMN . -~ Diego,
Blectro Importing Oo.. New York City | Peariman’s Shop, Washington, D. C. Radlo Mectdo Co ’ Los .
Findley Electric Co., Minneapolis, Minn. | Penn Radio A 0., Pa. Whitall o - ‘=L
Fuller Co., Seth W., Boston, Mass. | Pennsylvanis Marconi Wireless School, Whi mm'm"“ - Columues, Ga.
Qurd & Co.. Wm. London, Canada Philadelphia, Pa. | White Qo The, .
Hico Wireless Co., Marion, TIl. | Philadelphia School of Wireless e R O o B 1 Washington, B on
Holt Eloctis Tl Co n’hm Philadelnhia. Pa. | Wilamson g«xﬁe .., H. Co.. Wi eattle,
Jonkins, Lester L, New Bedford, Masa. | Pledmont Klectric Co.. Wilmington -cmc-lm Specialty Co., Wilmington, Del
C, bach & Co., F. 8, Trenton, N. J. | Ploneer Beoctric Co., St._ Paul, Mim. | ¢ oss Mrg. Nog Yok
o o D T Fork G | Prss O’ Novs G Yo & M-03 3 miead, T
. Da ew Yor! ows Co.. . .
R Anceles, Cal | Predi; Eaquinmen* . Cincinnati, Ohio | Young Men'e Christian Assoc., Los Angeles, Cal.
e Ao Los Ao Ao W B L Zamotski Cov, Jos. M., Baltimore, Md.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York Ci

WANTED—FOR CASH

Used Radio Apparatus of All Standard Makes

Our used wireless apparatus department, connected with our local retail store at 233 Fulton
Street, New York City, isanxious to buy any radioinstruments you may have for sale. These goods
are for our New York customers only—we sell no used radio apparatus by mail. But we do have
a tremendous call at our store for fine class goods and we will be glad to hear from you if you have

any that you would like to dispose of.

WE PAY CASH

for all such merchandise that we buy, and this
is an invitation extended to the radio fraternity
to sell us their radio apparatus for which they
have no further use. Write us in your first let-
ter what make apparatus you have to sell, and
your lowest spot cash price. It must be under-
stood that all transportation is to be paid for by
you. All goods to be sent to us prepaid eitaer
by parcelpost, express, or freight.

We can use only standard apparatus, no ob-
scure instruments or home-made apparatus can
be considered in any event.

If you have friends who wish to dispose of
such apparatus, show them this advertisement.
Also please note that your letter must state in
just what condition the instruments are and
that no goods must be sent to us unless we send
you a written order to do so.

We invite amateurs residing in New York or
vicinity to call at our store and inspect the used
radio apparatus which will be placed on sale
shortly after this advertisement appears.

Address all letters to

Used Apparatus Department

ELECTRO IMPORTING COMPANY
(Established 1904)

231 Fulton Street

New York City
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Aspirin

Always say ‘‘Bayer’’

Unless you see the name ‘‘Bayer”
on tablets, you are not getting gen-
uine Aspirin prescribed by physi-
cians for 21 years and proved safe
by millions. Directions in package.

Aspirin is the trade mark of Bayer Manu-
facture of M icacidester of Salicylicacid.

OLD AT 40?

o

"IRON STARVATION

of the blood perhaps and your worn out
exhausted nerves need to be revitalized

For this purpose there 1s nothing better than
Organic Iron; not metallic iron which ple usually
take, but pure Organic Iron—Nuxated Iron—which
is like the iron in your blood and like the iron in
spinach, lentils and apples. One dose of Nuxated
Iron is estimated to be approximately equivalent (in
. nic iron content) to eating one-half quart of
spinach, one quart of green vegetables or half a dozen
apples. It is like taking extract of beef instead of
eating pounds of meat.

Over four million people annually are using Nux-
ated Iron. It will not injure the teeth nor disturb the
stomach. few doses will often commence to en-

rich your blood. Your money will be refunded by
the manufacturers if you do not obtain satisfactory
results. At all druggists.

D IRON

For Red Blood, Strength'and Endurance

Don’t Wear a Truss

We Guarantee
Your Comfort

with every Brooks’ Appliance.
New discovery. Wonderful. No
obnoxious springs or pads.
Automatic Air Cushions. Binds
and draws the brokea parts
together as you weuld a broken
limdb. No salyes. No plasters.

No lies. Durable, cheap. t on

trial to prove it. Full information |
e ' moved back and forth by the eart
| the stylus, held motionless by t!

and booklet

KNOWLEDGE
320 Pages ILLUSTRATED Cloth
By Winfleld Scott Hall, M.D., Ph.D.
SEX FACTS MADE PLAIN

on request
Mafled in AMERICAN PUB. CO.
plain wrapper 84S Wigston Bidg., Philadelphia

Hello! Is Th

Havana?
(Continxed from page 181)

stopping of the ship while each ¢
made, which would take consider:
particularly if the sea was runn
when there would be great dang
cable breaking. The cable for
West to Havana service was mad
land and loaded directly into g
tanks about 40 ft. in diameter,
down into the hold of the ship w
laid the cables along the route. (
ship these tanks occupy the great
the hold, each tank having a c:
700 miles, or more of standard o
graph cable.

ach of the three cables, which :
out to be separate from one anot
gards wear and tear, accidents,
carry at the present time but one
current, but it also is arranged t
the same time two telegraphic
one of low frequency and one of
quency. The low frequency t
current will have a value of abc
cycles per second, while the high
carrier wave will have a value
5,000 cycles per second. Each
be duplexed, so that two telegrapt
can be sent over a single cabl
direction at the same time as the
current is passing over it, without
ference whatever between the five
By employing vacuum tube, high
generators and specially tuned «
connection with the cables, it will
edly soon be possible to carry ¢
(5 to 10 or more) telephonic con
over any one of the cables simul
thus extending the advantage ¢
multiplex telephony to the subma

Recording Ear

%uakes
By Prof. T. O’Conor Sloane, Ph. D
(Comtinmed from page 132,

that the instrument has extrem..
ness. The pendulum varies from
a pound to nearly a ton. Few in
for doing identical work have ¢
range of dimensions. In some
record is made on a strip of pape
over a lamp, and past thru a s
shellac and alcohol and dried.
caused to travel by clockwork an
a stylus at the end of the systerr
rests, and when all is quiet makes
line along the paper band. Anotl
operated by an independent -cloc
transverse marks upon the paper
intervals. If an earthquake occu
be on the other side of the earth, t
passes around or thru our sphere,
ing the observatory, agitates the t
instrument, moving the point of ¢
of the pendulum rapidly back &
exactly comparable with what we
as being done with the ernde dem,
apparatus.

he systein ui 1evers vpciaung
has one end attached to the motio:
of-the pendulum. It follows ther

as the standard and registering

lum, will record what is taking pl
as if when one were writing the
held stationary, and the paper wei
move so as to describe and produce

Various forms of Seismographs
trated herewith. The principle of
same. The pendulum is motio
consequently the stylus is motiol
the earth tremors move the paper
forth beneath the recording device

Sensitized paper is used and a photo-j

1| graphic trace is obtained.
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Measuring the
Motion of a Tele-

Phone Diafram
BY PROF. LINDLEY PYLE
(Continued from page 153)

PR T I T T o

fram. Fig. 2 is a copy of one of the records
obtained in this manner.

To compute the actual extent of motion
of the diafram one needs only the radius
of the needle, R, the distance, S, of the
photoPlate from the mirror, and the width,

the wavy record as it appears in
Fig. 2. Now when one rotates a mirror
receiving a beam of light the reflected beam
rotates twice as fast as the mirror. (When
the sun is overhead a horizontal mirror
sends the reflected beam straight up; tilt
the mirror 45° and the reflected beam is
thrown off in a horizontal direction, or
90° from its former direction.) Thus the
motion of the spot of light on the photo-
graphic plate is not simply greater than
the motion of the surface of the needle in
the ratio S/R as one might expect,—but
twice as great, 2S/R. The motion of the
diafram, which is of the same amount as
the motion of the surface of the needle in
contact with the silk thread, is therefore
magnified on the photogra;
times. In other words if the to-and-fro
swing of the spot of light on the photo-

J)hlc plate is of magnitude W, the to-

fro swmg of the receiver diafram is

The actual measurements for one set of
data were: S = 30 inches; R = 0.015 in-
ches; W = 0.40 inches; whence the dia-
fram moved to-and-fro thru only one ten-
thousandth of an inch of space.

e

Why Insects Fly
Towards Light

By DR. E. BADE
(Contsnued from page 135)

ward. For this purpose the compound
eyes may suffice for the day-flying insects,
but these are much too weak for the noc-
turnal prowlers and here the ocelli, which
are much more sensitive to h%ht and dark-
ness, must come into play. These, as well
as the compound eyes are focust upon the
light, so that the axis of the body lies in line
with its source and both sides of the head
receive equally strong illumination. In
thls position the insects fly toward the

When therefore an insect is flyin
in tﬁe dusk and it receives a_beam of light
upon any one of its three sxmKle eyes, it
immediately turns its body so that all eyes
receive the light with equal intensity, and
then flies dzrectly into the light.

Under normal conditions, the ocelli are
equally illuminated from the sky, and the
insects are able to dodge darker objects
which, lie in their path. Thus the simple
eyes admirably serve that purpose for which
they are adapted.

The majority of insects have, on the
retinal lining, only rods, and such eyes are
color blind and are only able to distinguish
between hght and darkness to a much

m in a dition cones with which colors
can_ be distinguished. All animals pos-
sessing only the rod-bearing retina are
nocturnal in habit and shun the light. But
in the darkness these animals can distinguish
the slightest differences in hﬁht and shadow,
and these eyes, are, at this time, much
superior to those of the color-seeing animals.

}Jhnc plate 2S/R | §rg¥

2 | makes it easy far anyone to

than normal eyes, which |

195

A Fascmatmg Big-Pay Field

That You Can Put Your Heart Into

No matter whether you wish to visit every
nook and corner of the world or whether you
have no desire to travel—here is a fascinating
field that offers you big pay in either case. Both
on land and on sea these splendid opportunities

are calling you.

Whether you are already a

radio amateur or whether you are entirely un-
familiar with it, you can now quickly and easily
know all there is to know about Wireless—learn
at home in your spare time and receive your
First Grade Commercial License. A fascinat-
ing big-pay field that you can put_your heart

into is eagerly awaiting your services.
about it and how

ful future it holds for you.

Read
?'ou can step into the wonder-

Wireless Expansion Is Sweeping

Over World Like Wild-fire!

FROM every brmeh of Wireleas comes the call for 0
chaoret From the sea comes-the call of t! hm:J”g :r
nt Marine, operating over 30, vessels y over
every ocean. Private steamship lines whose ships reach
, Norway, Africa, and rta in every part ot the
world also d the call fo tors. B!
ties offered, with the chnnoo w see the who e
worid, as an ofMoer with 1 good pa;
m . 100, comes the ull of the new !ores nnt.
aelacrmed ¢ S wicelgs e e o8, S35,
cation new s
000,000 capital, s """Wd stations in every sec-
tion. The Glglpll Co. I8 carry-
ing out mmendoun OW bush Cnouau.
Rallroads, Pol ers, ‘ommer-
R T hy Gy i
in every fleld Wireless is bdnx ted as m euenthl de-
partment of the business. ow as never before ia
your bu life-time omrmni 1 5:1. in on the wonderful
hol for you.
Cash in on the
JAMATEURS World’s Expansion
mve you ever realised If you have kept pace with
that Wireless the "'vor 1d_ you pknow why
a lgleudld fleld, filled | Wireless offers you a future
wit] {nood op)| ties | which no else can. You
and work? know that amasing field
And that the t | has only taken one step com-
—attractive as it is— 0 the enormous strides
is only a little ine hat are yet to come. Today
tion of the wonderful | Wireleas is building itself into
future that Wireless of- | one of the most tic
fers you! Learn forces ever known. ou can
home in spare time cash in on this expansion.
about Wireless. Build | The world needs Wireless and
up your tknowl- | you can profit through this
e and be y need. The world n#
share this opportunity- Ieaa Openwra and you cu
on‘the. worid's. expan | BOW,saslly and quicKly quai-
Son. CLat us tel e lfy lor’ the snlen
how! The Nl on.ll Radio Insti-
tute 1s todtyl the oldest and

wireless school in

America teaching wireless by mall. This Institute is ofM-

clally recognized by the U. 8. Department of Commerce,

its diploma 1s given officlal credit, its name Acads the st

of d by the 8hi Board. The Na-

tional R.ndlo Institute will qualify you for a fine Wireless
position In a short period during your spare time.

New Easy Way To Learn

‘Through a remarkable patented invention and our inter-
esting home-study course the National Mo Institute
to learn Wireless at home: no

matter whether you know a thing about it or nbout. elec-

tricity u um present time. And radio amateurs
amased a in which our nyltemo qunu.nu thun'm t.:
Seni: peratol

the Governmen license as a 't
Pmudelphh Pa.,

ks for your diploma which I received this
mornlnz. Today I also reeetvod t.he result o mey eumun-

rade Col License.’
qulckly quamy for the big opponu.nlt.lu open in ereleu

Special Opportunity Now Open

The urgent need for operators and the calls
to us for our students . raich come
open to o‘ll:ew students h limited ",
special offer your enrollmen acce t
rate and y vmroeelvewmmutexmeo& oW
ll;:Rereleu Telegll‘mny

you our valuable book, “W 5 ty of To-
day,"” telling about the splendid oppo t.len ireleas of-
fers. wrence Waring, one of our uates of Norfolk,

Lawren
Va._, says: **There 18 no other profi ffering the
‘ggommv.y to travel and see the world and at the same
epayingagoodulnyundlotelmnh My board,
urse, costs me no The orkunothud lnbct
h la the most interesting work I have ever been In. We are
ing lor Verdo. Norway, and will come back by way of
d France. I will Land

a chance to
O‘n%nn Mldnlght Sun.” get oo the

t us tell you how you can travel all over the world with
euy work and good pay. Or, If you you can acoept
one of the big a8 poaitions on 1and Whish ase how wo

gently in need of your services.

Mail Coupon for FREE BOOK

t costs you nothing to get our tnwruuq
booklet. ‘‘Wireless, the Opportunity of Today." Whether
amateur or not send for it. Mall coupon today
or thu booklet and for full facts about our spe-ial snon,-
Time Offer. Fill out coupon now—then mail (t today!

National Radio Institute, Dept. 38, Washington, D. C.
™=RUSH THIS SPECIAL COUPON me=

National Radio Institute, Dept. 38,

Washington, D. C.
Send me your FREE book, **Wireless. the O
e T PR

*"Also tell me about t your special

WANTED
RAILWAY

for You

Men—Bojs—Over 17—should write at once

Hundreds of Railny Mail Clerks Appointed Yearly
Rapid advanoement to higher Government Poduons

**No lay-offs” because of st-rikea shu t downs, or tne
whims of some petty boss. The poddtion i yours for lfe.
h(i:nn}fy residents and city residents atund the same
chanoe for

immediate appointment. Common-sense edu-
cation sufcient. Pomlnl lnnuenee NOT RE UIRED
‘Write immediately for schedule showing the places
and dates of ALL. COMING Government examinations
Don't delay. Every day you lose means the loss of just
hing before the rapidly approaching ex-

I’RANKI.lN INSTITUTE, Dept. L181, Rochester, N. Y.

www americanradiohistorv. com

FRANKLIN INSTITUTE (The Pathway to Plenty)
m L181 o

is couapon, filled on titles the to.
e Lt g e
consideration C:

now open, and to
ndon here checked.

vernment posl
oaching for the exami-

CO U PON
R'way Mail Clk $1600-2300 Bookkeeper $1240-1440
Postoffice Clerk $1400-1800 PootoﬂieeCumer $1400-1800
Rural Mail Car,

720-2600 $1100-2000
Stenomphe $1100-2000 File Clerk $1340-1640
the Departments at Washington 1200-1800

Uuthubc/onmlouu Write platnly.
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made every month by r firms,

of the month.

accepted.

Advertisements for

s and

Advertisements in this section twelve cents a word for each insertion.
should accompany all classified advertisements unless placed by an accredited advertising agency.

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted.

the August issue must reach us not later than June 22,

The Circulation of Science and Invention is over 135,000 and climbing every month .

Name and address must be included at the above rate.

Opportunity Ad-lets

YOU will find many remarkable opporgun‘ities and real bargains in these columns. It will pay you to read and investigate the offerings

urs from all over the country. No matter what you may be secking, whether sup-

plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best ond most attractive specials

Cash
No advertisement for less than 10 words

EXPERIMENTER PUBLISHING CO., INC,, 236 Fulton Street, New York City, N. Y.

Aeronautics

Boys fly this model Qeroplane. Circular free
Aero Shop, 3050 Hurlbut Ave., Detroit, Mich.

Aviation

Motors, Engines and Dynamos

Agents Wanted

Special Garage Motors. Manufactured by
the General Electric Co. 1 H.P. $78.50, 2 H.P.
$110.00, 3 H.P. $128.50, 5 H.P. $166.50. All
sizes both single and Polyphase Motors for im-
mediate delivew. Special char(m&generaton,
all volt rite for catalog. otor Sales,

America’s oldest and most
Complete Ground and
guarantee to make you

Learn to Fly.
reliable Flying School.
Flying Instruction. We

Dept. 12, West End, Pittsburgh, Pa.

Electric M C uction. Learn how.

ic
Complete outfit, instructions, blue prints $2.00.

an expert Pilot. Third Successful Season. 0z- | Blue Prints only 25c. A. F. Cassell, Box 355,
ens of satisfied graduates. Classes begin the first | Oradell, N. J.
t():f eTCh mon’}_llx; l‘zvall‘l!: EowD.for_ Lit(e:ratu;zoag;i
atalogue. e p . 1iggins Co., . N.
Dearborn St., Chicago, IlL Help Wanted
. Silvering Mirrors, French Plate Taught.
Auto Accessories Easy to learn, immense profits. Plans free.

Agents. 16,000 Miles without a puncture
with Insyde Tyres. Wonderful invention. Just
slip insid i before replacing tube. No

tools needed. Will not heat or pinch. Posi-

tively prevent punctures and blowouts. Guar- | N,y

anteed double tire mileage. Old worn out Cas-
ings give 3 to S thousand miles more service.

Biggest thing on the market. Low priced. $8
to $20 a day. Write for territory. American
Accessories Co., B-984, Cincinnati, Ohio.

Autoists ‘Saviorgas’ easily mixed. Saves
Decarbonizer. Recipe 10c. coin. Hawthorne
Roslyn, Wash.

&T.

Buick, Michigan

Auto Motors Sup&llu.
Stoddard-Dayton, E. . F. Cadillac, Overland
Continental] and Buda Motors. All Types, $50.00
each and up. New Dixie Magnetos $20.00
Splitdorf High Tension Magnetos $10.00. Kel-
logg Pumps $3.50. Auto-Lite generators, new
$10.00. Air Gauges $.65. Remy Ignition Coils
new, $3.00. Electric and Gas Headlamps, coils
distributor heads, air compressors, etc. Write
for catalog. Motor Sales, Dept. 12, West End
Pittsburgh, Pa.

Tire Agents. Exclusive rcpresentatives to use
and sell the new Mellinger Extra-Ply Tires.
(No seconds.) Guaranteed Bond 8,000 Miles.
Wholesale Prices. Sample sections furnished.
Mellinger Tire Co., 980 Oak, Kansas City, Mis-
souri.

Wanted Platinum Magneto Points, old or new,

Wear Mirror Works, Excelsior Springs, Mo.

Detectives earn big money. Excellent oppor-
tunity. Travel. Great demand everywhere. Ex-
perien~e unnecessary. Particulars free. Write
American Detective System, 1968 Broadway,

Detectives make big money. Be one.
Travel. Fascinating work. We show you how
by home study. rite_ American School of
C{'iminology. Dept B, Detroit, Mich.

Big money made silvering mirrors, metal
Elaating, reﬁnishing. Outfits Free. N. Decie
boratories, 286 Fifth Avenue, New York.

. Be a Mirror Expert. $3 to $10 a day; spare
time home at first; no capital; we train, start
you making and silvering mirrors French
method. Free Prospectus. . R. Derr, Pres.,
579 Decatur Street, Brooklyn, N. Y. L

Men Wanted for Detective Work. Experi-
ence unnecessary. Write J. Ganor, former U. S.
Gov’t. Detective, 135 St. Louis.

How to Obtain the Position You Want. Re-
markable Sufgestions! Powerful Letters! $1.00.
J. T. O’Neill, 1411 Thomas St., St. Paul, Minn.

Earn $28 Weekly, sparc time, writing for

newspapers, magazines. [Experience unneces-
sary; details free. Press Syndicate, 5665 St.
Louis, Mo.

Earn $250 a month, expenses paid as RAIL-
way Traffic Inspector. Outdoors, local or travel-
ing. Start at $110 monthly, position guaran-
teed after 3 months’ spare time study. Write for
Free Booklet G-57 Stand. Business Training
Inst., Buffalo, N. Y

We pay full value, mail or express. ckag
returned if our offer is not satistactory. Highest
cash prices paid for old Gold, Silver, Watches,
Platinum, Crowns and Bridges, Diamonds, War
Bonds and Stamps. United States Smelting
Works. (The Old Reliable) Dept. 13, Chicago,

Storage Batteries for Automobiles. We fur-
nish all parts and Moulds for making them.
Sample late 40c.  Foreign Countries 50c.
Windsxorl Sy cialty Co., 5419 Windsor Ave., Chi-
cago,

Ford Owners

Wizard battery charger, keeps a 6-volt bat-
tery c“arqed from the Ford magneto current.
) RN ?10.00. Send moncg order. Hundreds in
use; fully guaranteed clps magneto; motor
runs better; ents wanted; big money selling
this device. very Ford owner wants one.
Catalogue free. Wizard Mfg. Company, 210
Jefferson St., Portland, Ore.

Fords run 34 miles per gallon on cheapest
line or half kerosene, using our 1921 car-
guretor. Increased power; styles for all motors;
attach yourself. Money back guarantee; 30
days trial. Big profits to agents. Air Friction
Carburetor Co., 1511 Madison St., Dayton, Ohio.
Something new. A gas saver that is guar-
anteed to work. From 35 to 56 miles on one
gallon of gas. One sample free. Agents
wanted. J. F. Douma, Alton, Iowa.

- Motorcycles, Bicycles
Used Parts for all Motorcycles. Schuck Cycle
Co., 1922 Westlake, Seattle, Wash.

Don’t Buy a Bicycle Motor Attachment until
you get our catalogue and prices. Shaw Mfg.
Co., i)ept. 1606, Galesburg, 8.

Detectives in Great Demand. Men from 18
to 45. Experience unnecessary. Easily learned.
Write Earl H. Wilcox, Dept. A, 232 Sheldon
Avenue, Grand Rapids, Mich.

U. S. Government wants hundreds Railway
Mail Clerks. Men—women, over 17. $1,600
first year; yearly raise to $2,300. Vacation with
full pay. Women given office work. Perma-
nent, life positions. No strikes or layoffs.
Common education sufficient. Pull unnecessary.
Write immediately for list Government Posi-
tions open. Franklin Institute, Dept. L25,
Rochester, N. Y.

Men. Learn to ecarn $35 to $100 a week mak-
ing mechanical drawings. Work is easy and
leads to higher positions in industrial field at
excellent salaries. We furnish set of instru-
ments, train you at home in spare time through
practical home study course and help you
qualify for position. rite todaﬁ for particulars.
Columbia School of Drafting, Dept. 1461, 14th
& T Sts., Washington, D

Wireless Course in 20 Lessons. By S. Gerns-
back, A. Lescarboura and H. . Secor, E. E.
Tells rou everything you want to know about
“Wireless” —theory, practice and history. A
clear, concise course on every phase of this sub-
ect. 160 pages—350 illustrations, 30 tables.
lexible cloth cover 75c postpaid. Stiff cloth
cover $1.25 postpaid. Experimenter Publishing
Co., Book Dept., 236 Fulton Street, New York.

Salesmen Wanted
Salesmen. Earn $3,500 to $10,000 a year.

Big money and fast sales. Every owner buys
gold initials for his auto. You charge $1.50;
make $1.35. Ten orders daily easy. rite for
particulars and free samples. American Mono-
gram Co., Dept. 71, East Orange, N. J.

Agents. 90c an hour to advertise and dis-
tribute pl to . Write quick
for territory and particulars. Albert Mills, Gen.
Mgr., 4921 Amencan Bldg., Cincinnati, Ohio.

350% Profit; Big Repeater. Kleanrite
Magic Clotheswashing wonder. Sells 25c. Profit
19c. _Samples Free. Bestever Products Co.,
3253-BT, Belleplaine, Chicago.

Agents. If you are making less than $10.00
a day clear profit—get in touch with us. We
want active agents to sell Hootch to drug stores,
candy stores, news and cigar stands, restau.
rants, etc. They all order and want more. You
build up a big business quick, using part time
or all time. Beats house to house_canvassing.
You deal with business &eople. Just a few
minutes makes the sale. rite and we will tell
you what Hootch is and how it brings in the
money. Address Hootch, Dept. 322, 229 W,
Madison St., Chicago.

Make $25 to $50 week representing Clows®
Famous Philadelphia Hosiery, direct from mill
—for men, women, children. Every pair guar-
;nt:ee;:'l.t lfncﬁs that winé FreeClbook ("z‘How to

rt” tells the story. eorge ows Com| .
Desk 27, Philadelpl‘;xya. Pa. ¢ pany

Signs for Stores and Offices. Entirely new.
$50 weck easily made. Assorted working samples
25c. Chicago Sign System, E. 326 River St.,
Chicago, Il

Agents. Our soap and toilet article plan is a
wonder; get our free sample case offer. Ho-Ro-
Co., 138 Locust, St. Louis.

. Agents. Sell our accident and sickness pol-
icies in your spare time. Pay $5,000 death, $25
weekly benefit. Premium $10 yearly.
nent income from renewals.
eral commissions.
Newark, N. J

Newest Thing Out. Lithogram initials for
automobiles, motorcycles, canoes, golf sticks,
tennis racquets. etc. Anyone can apply them in
a jiffy. Sell to every otzly. Set costs 1Sc.;
brings $1.50. Fast sales and big daily profits for
agents. Write for catalog. Lithogram Company,
Desk 19, East Orange, N J

Agents. $60 to $200 a week. Free Samples.
Gold Sign Letters for Store and Office windows,
Anyone can do it.  Big demand. Liberal offer to
Eenenl agents. Metallic Letter Co., 433Z N

lark St., Chicago, Il

Big Money: and fast sales.
buys Gold Initials for his auto. You charge
$1.50; make Ten orders daily easy.
Write for particulars and free sample. Novelty
Monogram  Co., Dept. 20, 192 Market St.,
Newark, N. J.

Agents. Big returns, fast office seller; par.
ticulars and samples free. One Dip Pen Co., 12
Daily Record Bldg., Baltimore, Md.

Free. Formula Catalog. Laboratories, Boyls.
ton Building, Chicago.

Agents. Our Marvel Can Opener opens any
can in the twinkling of an eye with absolute
safeti. .Sells on night. Our rroposition is fail.
proot with biilrm ts. Sample outfit post-paid,
S50c. Staples . Co., Mt. Vernon, Ind.

Agents. To sell our safety Fender Lamp.
Tt shows the location of your car on the road at
night. Prevents danger of sideswipes. Safet
(l;ci-lqder Lamp Co., 7820 Spafford Rd., Cleveland,

io.

Agents take Notice, Great opportunities with
the world as your field, 50 cents Postpaid. J. E,
Fuller Company, 503 South 5th Ave. West,
Newton, Iowa.

Perma.
Easy seller. Lib.
Insurance fo., Dept. N-7,

Every owner

City or Traveling. hxperiencc Y.
gunckly qualify through our amazing system.
ree employment service to members. Send for
Salesmanship book, list of lines and full par.
ticulars. Nat. Salesmen’s Training Ass’n, Dept.
158G, Chicago, I

vvvvvv.america‘nraaiohistorv.com

Mail Order Business

1 made $25,000 with small Mail Order Busn
2,:; home. Sample article 25c. Free Booklet,
P- s, N. ¥.
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