Digitized by GOOSIQ

www americanradiohistorv . com


www.americanradiohistory.com

Be a Certificated |
Ul ndmianl "-"""'“"f."

€6
LLD\.« INIVAL LATILIN1D LarnJyirL4&wopova 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 “boss” ordinary
Electricians—to boss Big Jobs—the jobs that pay.

$3,500 to $10,000 a Year
Get in line for one of these “Big Jobs” by enrolling now for my easily-learned, quickly-grasped, right-up-to-the-minute, Spare-
Time Home-Study Course in Practical Electricity.

Age or Lack of Experience No Draw-Back

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.

I Give You a Real Training

As Chief Engineer of the Chicago Engineering Works 1 know exactly the kind of training a man needs to get the best posi-
tions at the highest salaries. Hundreds 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, 00, can get into the “bi :
money "’ class in electrical work, that I will guarantee under bond to return every single penny paid me in tuition, if, |
when you have finished my course, you are not satisfied it was the best investment you ever made. |

FREE — Electrical Working Outfit— FREE |

I give each student a Splendid Outfit of Electrical Tools, Materials and Measuring Instruments absolutely
REE. I also supply them with DrawingI Outfit, examination b'Imper.‘and many other things that other
Pumish. Youdo PRACTICAL work—AT HO

L.L.COOKE -~— - schools don't E. You start nght in after the first few
Chisf Englnser lessons to WORK AT YOUR PROFESSION in a practical way.
Chicars SAVE $45.50 BY ENROLLING NOW
Engineering Wor
Dept. 28 You can save $45.50 in tuition by enrolling now. Let me send you full particulars
1918 Sunayside Ave. of my great Special Offer, and my Free booklet on ‘“How to Become an
Chicags. 1. Electrical Expert.”

Dear Sir: Send me a: once

Spechl Oty sise yaut Free L. L. COOKE, Chief Engineer

booklet on “How to Become An — =

oy perr e N chliedtien CHICAGO ENGINEERING WORKS
NBME ...viiierinnnneneeennoanosonnnss Dept. 28 1918 Sunnyside Ave., Chicago, IIl.
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Wonders of Wireless

HE radio art is now less than thirty years old,
and if anyone had predicted, when Marconi
made his historic experiments, that we were to
have all the radio wonders that abound about

us today, he would have been denounced as a fool, or
perhaps considered as an applicant for the psychopathnc
ward. From sending wireless telegraph messages we
progrest to the wireless telephone, then to sending
pictures by wireless. It is now possible to do the follow-
ing, which are not by any means stunts, but which enter
into our everyday lives.

A detective can board a railroad train and in order
to make sure of his suspect, he can talk back and for-
ward to headquarters by wireless.

You can take a small suitcase with you in your auto-
mobile or motor-boat, and receive dance-music or radio
telephone messages en route to your heart's content.

A captain far out at sea, with his trans-Atlantic
steamer lost in a dense fog, may within five minutes
ascertain his posmon by the radio-compass, which, as
a matter of fact, is now done every day.

Or, the passenger on board ship may radio-telephone
to the nearest land station, which connects with the land
wireless stations, and thus it is possible to talk to any-
one on the continent direct from the ship.

A recent development makes it possible for a physi-
cian on shore to listen to- the heart-beat of the patient
on a ship several hundred miles away, and make his
diagnosis accordingly—a truly marvelous achievement.
Diagnosis by wireless, between ship and shore, is an
everyday procedure now, and physicians are becoming
quite accustomed to it.

Then witness the recent experiments of the United
States Navy with a radio-controlled battlcshlp at sea
which was guided solely by the mysterious waves with
no one on board to steer the ship. Theoretically it is

possible thus to send a ship across the Atlantic Ocean
without any trouble today, and there is an even chance
that freight vessels may be thus stcered in the near
future across the eastern and western seas.

Thanks to John Hays Hammond, Jr., we have already
the radio-controlled airship, which has been adopted by
the United States Government. By this means it bec-
comes possible not only to steer the airship in any di-
reﬁ:ion, but to drop bombs accurately on an enemy at
will,

Sending radio-messages thru the ground or under
the sea is now an everyday affair as well, while in
Switzerland certain towns are setting and regulating all
their clocks by radio. What then are the coming
wonders of wireless?” We may safely predict a few
which may sound just as wild today, as those quoted
above would have sounded twenty-five years ago.

Within a comparatively short time, transmission of
power by radio will be made possible. This already
has been accomplisht in the laboratory, and Dr.
Nikola Tesla has predicted it for a long time, and it is
bound to come. As soon as this is accomplished, we
will probably not be far off from the day, when all
sorts of matter will be sent by radio, wild as this pre-
diction may seem today. We will be able to send a
carload of coal thru the ether the same as we send a
message to-day. We will send crude petroleum or ben-
zine for a thousand miles and receive it at the other end.

We will be able to witness the future Dempsey-
Carpentier fight a thousand miles away with our own
eyes, by radio, while out at sea. In other words tele-
vision by radio will be an accomplisht fact.

These are only a few predictions, and we could go
on at will making many more, but we are deterred g

lack of space.
H. GERNSBACK.
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The Movies of the Future

- D WENIRPV N HTTRRARND Ax-

~+ home library, from a little home pro-
.~ jector, as is also shown above. Another
home use, according to Dr. Hubbard, will
be the teaching of piano lessons. The
hands of a skillful performer will be
filmed and projected at any speed desired
on a platinized sheet of glass, sustained
obliquely above the keyboard of the piano,
so as to form a camera lucida. The pupil
will simply have to make his hands follow
the motion he sees on the platinized glass.

It is not enough to learn to play the
piano. Children have to be taught how
to dance. The motions of the feet of a
skillful dancer will be caught on the film,
and will be projected up vertically against

a ground glass floor, and the pupils will
have a living picture to guide their feet
in the intricacies of the dance of coming
generations. The movies may even be
made to supply a picture of the dancer’s
partner, or teacher, as a further guide to
his movements as illustrated in the cen-
tral cut.

We now come to the theater. Here it
is perfectly obvious that the most needed
improvement is vocalization, so that the
movies need no longer be called, “the
silent drama.” It is all a question of
synchronism, so that sound will accom-
pany the proper opening and closing of
the actor’s lips.
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www americanradiohistorv. com

© 1921 by Science and Invention’

But this is not all. The incidental music
should be produced automatically. There
are other sounds, however; and we now
miss in the inspiring cavalry scene the
tremendous thunder of the horses’ hoofs;
the great express engine and train of
Pullmans rolls across the screen in deadly
silence, while the Ford is as silent as the
Rolls-Royce. Dr. Hubbard predicts that
these sounds will eventually be produced
automatically and synchronizing with the
views upon the screen. In a rain storm
we should hear the falling drops; in a
tempest the rush of the wind should ad-
dress itself to the ears, and the coals or

(Contsnued on page 354)
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Airplane or Battleship—Which?

By GRASER SCHORNSTHEIMER r»‘

shots that hit, that count.” This is

the reason why our wise and service

seasoned Secretary of the Navy or-
: dered that the bombing of the old
Lattleship ‘‘Iowa,” with dummy bombs, to
ascertain the probabilities of hits, be con-
ducted from an altitude of at least 4,000
feet. It is a wise and carefully thought-out
order, for it is claimed, and to a great
extent it has been proved, that an airplane
can be driven off by anti-aircraft fire while
at a height of no less than 6,000 feéet.

Of course, this is based on naval anti-
aircraft fire. The naval anti-aircraft bat-
tery usually consists of four, 3 inch, 50
caliber, anti-aircraft guns on high-angle
mounts. With an efficient gun crew for
each gun, and gun pointers who can shoot
birds on the wing, such a battery can drive
off any attack of bombing planes flying at
an altitude of 4,500 feet oc:less:: Of course,

“IT isn't the shots you fire, but the

(ASSOCIATE MEMBER U. S. NAVAL INSTITUTE)

The Fight Between
the Airplane and
Battleshi Tests
Which ill De-
cide our Future
Military and
Nawval Policies

there are some who will want to contradict
this; and their contradiction can only come
thru the actual facts in the case. Never
has an air attack on a battleship been suc-
cessful, altho it has been tried many times.

An officer who was abroad with one of
our battleships operating with the British
Grand Fleet, dunng the latter part of the
war, and who was in command of his ship’s
anti-aircraft battery, tells me that a German
bombing attack was easily driven off, before
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it reached an altitude of 8,000 feet above our
vessels. The Germans were always the
premier bombers. What they bombed they
usually ‘“‘got.”” Everyone knows that.
Then again, the Allies forced the Turks to

und their battle-cruiser, ‘‘Sultan Selim,"”
ormerly the German cruiser “‘Goeben,” at
the Dardenelles, during a naval action.
British, French, Italian and Greek planes
in great numbers bombed her for hours
without results. The Turks were able to
get her off and back to Constantinople, and
since she has been surrendered, it has been
found that, if she was ever hit, there are
no marks or ill effects of it. The reason is
plain: the anti-aircraft fire of the Turks was
80 good that the Allies could not get within
accurate bombing ranﬁ. ‘

In theory the workings of anti-aircraft
range-finding and fire-control are about the
slowest and worst systems ever conceived
by a human brain: . They are :difficult,
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This Shows a Corner of the Famous *‘Hoo Hoo"” House Which Visitors to the Panama Pacific

Erected from Woods Taken from the Large Trees of California. The ‘‘Hoo Hoo” House Was Recentl

fornia, and Has Been Converted into a Great Dancing Resort. By Means of Loud-Speaking Tele,

tribut

building erected for the lumber-

men of the country, called the

“House of Hoo Hoo,” after the
name of the Lumbermen’s organization.
After the exposition closed, this build-
‘ing was moved in its entirety to a ranch
in Santa Clara County, near San José,
California. Here the Santa Clara Land
Company re-erected it, waxed its floors,
decorated it, and held dances there for
the benefit of San José people, and the
students of Stanford University, only a
short distance away at Palo Alto.

A jazz orchestra, composed in its
makeup of all-Stanford students, fur-
nished the music and rapidly the Hoo
Hoo House became known far and wide
as a most popular dance floor.

It was soon found, however, that on
Saturday evenings, when all five floors
were crowded, there was not enough
music to go around, and supply all the
five floors. Mr. Hensley, the enterpris-
ing manager, knowing of the existence
of the new telephonic loud-speakers, ap-
proached the makers of these instru-
ments, and their epgineers were sent

T the Panama Pacific Exposi-
tion, there was an interesting

tion Will Remember for Its Novelty, the Bui

Having Been

and Moved to a Location Near José, Cali-

ne Amplifiers, the Music of the Jazz Orchestra Is Dis-

Over the Five Large Dancing Floors, Including the Veranda.

One Orchestra for Five
Dancing Floors

How the Telephonic
Loud-SpeaKer
Solved the
Problem

down to see what could be done in
the way of spreading out the music
of the available orchestra, so that there
would be plenty for all on all five
floors.

After a series of tests which were
conducted while the dancing was going
on, a large permanent installation was
decided on, with all wiring fished thru
the walls and installed exactly as would
be the electric lights, as shown in cir-
cuit in figure 1. Six large telemega-
fones were used in all, three on the in-
side and three covering the outside ver-
anda, which has since been roofed over.

It was manifestly impossible to place
five four button transmitters in paral-
lel all leading into the same horn. Even
were single button transmitters used, it
would be found that to try and mix
five different instruments through the
same output horn, with series trans-
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mitter, would not give good results.
Also it would not have been possible
to give each instrument its proper tonal
and volume value if the transmtters
were in parallel, so an entirely different
scheme was used. o ;

The piano being the predominant in-
strument, carrying as it does most of
the accompaniment, one four button
transmitter was attached to the sound-
ing board of the piano, leading thru its
own induction coil to two horns, one
inside and one out. This gave one of
the group of three at each point entirely
to piano music. The violin and trom-
bone were placed in one circuit, and the
saxophone and banjo on another circuit,
in order that there might be as much
difference as possible in the tonal qual-
ity of the instruments played thru the
same transmitter circuit. This gave ex-
cellent separation — the violin could be
separated from the trombone, and the
banjo from the saxophone.

In summary then, we have three
horns in two separate groups, one horn
in each group playing the piano, one
horn in each group playing the banjo

(Continued on page 357)
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Disease Microbes Thrive on Money

ANY facts prove that certain dis-

ease germs are transmitted by

books, bank-notes, gold, silver,

. bronze, and nickel coin. In the
last days of his life, a consumptive

emits volumes of germs and myriads of
microbes, of Phycomicetes, of microscopic
algae, and scores of other organisms accumu-
late on money in the course of its peregrina-
tions, sometimes abiding in the pocket of a
t and sometimes in presumably worse

or in better environment. In France, just
now, there is a tendency to complain of the
repulsive condition of fractional currency.

The microscope reveals a frightful quantity
of bacteria, locked into the bundles of
paper money, and like the Wandering
Jew, paper currency travels all day long
without rest, while the larger bank bills
circulate much less intensively. The French
mint is gradually replacing the paper frac-
tional currency with coin.

More than thirty years have passed since

Hungarian botanist, Jules Schaarschmitt,
pro the existence of an abundant cry-
ptogamic vegetation (Schizomycetes, Sac-
charomycetes, algae, etc.) as well as other
microbes, on the waste products of the
starch maker, on cotton and linen thread,
on hair, and on other organic debris.
About the same time Professor Reinsch
d’Erlangen found algae and bacteria on
copper, gold and silver coins from all parts
of Europe.

Examining a piece of paper currency with
a magnifying glass some of the dust or
rouﬁhnm of its surface is scraped together
with a needle and put into a drop of pure

water, which has been placed on a micro-

scope slide, and it.is then examined with a
reasonably high degree of magnification.
There will be no trouble in identifying
several varieties of Saccaromycetes (a fer-
ment of beer, etc.) along witz numbers of
microscopic algae and bacteria (Micro-
coccus, various bacilli especially the putre-
factive Bacterium Terma and the Lep-
tothrix Buccalis, found in quantities on
the human tongue, in the saliva and between
the teeth). There are found more rarely,
the spores of Mucor mucedo, of the lower
species of mushroom, such as Phycomyces

itens, and even the microscopic worm-like

little vinegar eel, are often observed in
organic debris such as cotton or linen thread
grains of starch, bits of hair, of skin, an
thelike. Microphotography applied to these
subjects has many surprises for the botanist.

There is little difference between the
respective flora of coins and paper money.
Microscopic algae flourish better on the
first than on the second, but the latter
house many more colonies of microbes on
their soiletr and greasy surface, with its
folds and wrinkles.

The germs on coins can be examined on
exactly the same lines, as those we have
described for paper money. In both cases
a drop of distilled water on the slide, re-
ceives the collection from the coin, and in
some cases quite high magnification may be
necessary. Dr. William H. Parker has
made a certain number of interesting ob-
servations in this line in the United States
of America. He cultivated diphtheria bacilli
on bank notes and coin, and found that
they preserve their virulent power for
several weeks. He then went on to examine

n

money received daily in different mercan-
tile establishments, and he found as many
as thirty-six living diphtheretic bacilli on
one-cent coins, forty on half dollars, twelve
hundred and fifty on almost clean bank
notes, and as many as seventy-five thousand
on dirty bank notes.

Dr. Thomas Darlington, President of the
Board of Health of New York, proposes to
withdraw from circulation bank notes
quickly infected, on account of the deplor-
able habit of our compatriots, of drawing
them thru their hands, as they put them
in their pocket. After a few months of use,

these bundles of paper bank notes are as
bad from the point of view of infection, as
is the French fractional eurrency.

An American technician, Mr. F. B.
Churchill, has invented a system of washing
which will rejuvenate bank notes three times
and he proposes to give the 5, 10, and 20
dollar notes this treatment, three times,
before destroying them. He puts them into
a globular vessel pierced with holes over all
its surface, and this he immerses in a boiler
in which a very hot soap solution is cir-
culated at high speed. He washes out the
soap solution in a second vessel, dries the
paper money in a current of comprest air
and rolls out the dried bank bills which
have recovered their original crispness.
Since then Mr. J. Ralph of the U. S.
Treasury, has invented a machine still more
perfect, for washing and disinfecting at one
operation soiled bank notes. The notes are
fed between two endless belts of fabric which
carry them thru the cleaning and disin-
fecting solution and the rinsing water. In

(Continued on page 376)
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Photographing the Aurora

N 1872 the Italian cstronomer, Donati,
formulated a theory of the nature cf
the aurora borealis. Nine years later,
in 1881, a similar idea emanated from
Dr. Goldstein. Both these scientists took
the ground that the sun sends out into space
streams of particles charged with electricity.
These particles, they claimed, were the
possible cause of electric and magnetic
phenomena observed on the earth. Coming
down to 1893 we find the Danish meteor-
ologist, Adam Poulsen, putting forward the
theory that the phenomenon of the northern
lights is due to cathode rays. This view
was based on his observation of the aurora
borealis in Greenland, and he believed that
these rays were formed in the upper strata
of our atmosphere. In 1896 Professor
Kristian Birkeland discovered, that a mag-
netic pole could concentrate cathode rays
or similar electric rays to a small area, just
as the rays of light are concentrated by a
lens. This at once suggested that the
earth, which is really a huge magnet with
north and south poles, might in like manner
concentrate electric rays from the sun. If
it did this, the greatest concentration would
naturally have to occur at the north and
south poles.
It is in these regions that the aurora is
observed, as either the northern lights or

the southern lights.

The validity of this theory was tested by
a physical experiment. Professor Birkeland
suspended a sphere of iron in a vacuum
bulb, and directed a stream of cathode rays
towards it. Acting like the rays of the sun
upon the earth or the moon, the cathode
rays distributed themselves, as would a
uniform light, over the nearer hemisphere.
The sphere was next magnetized so as to
develop north and south poles, and at once
the rays assumed a characteristic and differ-
ent aspect. The rays were now distributed
in horn-like bundles of rays, whose points
touched two ring shaped zones one around
each of the poles, illuminating areas within
these zones. This was the production by

hysical methods of the two auroras,

realis and australis. :

Birkeland had already accumlated ob-
servation on the aurora borealis in 1899-
1900, as the result of an expedition organized
by himself. After the successful physical ex-
periment, he formulated his first theory to
the éffect, that this phenomenon is the effect
of secondary cathode rays, originating from
vast systems of electric currents in the
highest strata of the  atmosphere, these
systems of currents being formed by cathode
rays from thé sun. = .
- - This theory he amended later, when he
“came to believe that the aurora was directly
calieed by cathode rays from the sun.” This
theory was taken as a possibility in his
treatise publisht in 1901, and was brouiht
to a more or less definite conclusion in his

book on “The Norwegian-Aurora Borealis"

Expedition, 1902-1903.” -This book was
finishtin 1913. Ten years earlier Dr."Carl
Stérmer, the eminent - Norwegian mathe-
matician, undertook to apply mathematics
to the sui)ject. and his first results appeared
in 1904. He developed an explanation of
the fact that auroras are generally confined
to the Arctic and Antarctic Citcles with a
possible explanation of the arcs and cur-
tains witnessed during auroral display. It
was found that a beam of parallel cathode
rays emanating from the sun, and descend-
ing into the atmosphere, was bound to
become situated in a long narrow area,
limited by magnetic lines of force and
extending in the direction of magnetic
east-west. Rays diffused over this area
would then cause arcs or curtains.
Differential equations accumulated, and
these had to be integrated. There were so

many that to get numerical results proved
to be an undertaking of no small magnitude.
It required several years and the work was
assisted by the Nansen Fund. It involved
five thousand hours of work, and a number
of the students in Cristiania University
assisted in it.

Feature September
Articles

The Paris Police Laboratory for
Criminal Investigation—With wonder-
ful photos. By Jacques Boyer.

Taking X-Rays at a Distance—
Teleraciography. With X-Ray photos
wken 730 feet from the bulb.

Opening Combination Safe Locks—
Real secrets by an expert. By Jack
Hartman, Safe Lock Expert.

A Sub-Atomic View Inside a Piece of
Sugar— How the electrons make atoms,
atoms molecules, and molecules the lump
of sugar we sweeten our tea ot cv.ee with.
With a remarkable sllustration.

The Transformation of Professor
Schmitz—A crackerjack scientific story.
By George R. Wells.

" Insects and Worms That Eat Our
Books. By William R. Reinicke.

Fortunes From Lsttle Things— No. 3
“Animated Movies.”” By Charles Fred-
erick Carter.

Can Human or Animal Tissue Live
and Grow After Death?—With special
tllustrations. By William M. Butter-
Sield.

A new $50.00 Prige Contest for Model
Machine Builders—Full announcement
1 next sssue.

The Amateur Magician. By Joseph
H. Kraus.

New French Daylight Stereopticon—
With photos.

A Radsiophone and Continuous Wave
Transmitter for Radio-Telegraphy. By
Robert E. Lacault.

“Home Mechanics.”” By William
M. Butterfield.

“Home Electrics.”” By G.L. Hoad-
ley, M. E. .

Animals That Live in a Drop of
Water. By Dr. Ernest Bade. .

With an extra good section of How-to-
Make-1t,. Electrical and Mechanical
devices. -We are going to improve these
departments right along. If you think
3{ anything special you would like to see

scribed, write us a few words about i,
and we will iry our level best to get one of
our large staff of contributors gnd edi-
tors to prepare an article abous the device
or method in questiori. _ .

The theory started with the stumption-

that electrically charged corpuscles eman-
ate from the sun, approach the earth, and
are influenced by its magnetism. The cal-
culation had to be made how this emanation
would have to take place so that the cor-
puscle should hit the earth.

The velocity of the corpuscle may be
10,000 or even 20,000 miles per second, and,
in size, it is an inconceivably small particle,
measuring perhaps one hundred-millionth
of an inch in diameter. It can be imagined
how great the labor was in calculating the
trajectories of these little particles. Some
were found to approach the earth and to
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Fl.:mce off without hitting; others cam:
airly near, following a spiral path, an.
retreating on a continuation of the same
spiral, without touching our globe. . Other
particles were talculated as revolving around
the earth, far outside the orbit of the moon,
and coming back toward earth—in airplane
parlance, “looping the loop” vigorously, as
they did so.

So far mathematics had not succeeded in
ﬁndmga_ trajectory of a corpuscle which
reached its target, the earth. Dr. Stérmer
then adopted another method and pro-
ceeded to calculate backwards from the
earth to the sun, and at last found that he
had caught the trajectories. Morc than 1200
working  hours were occupied in cal-
culating the path of these trajectories.
Many of the trajectories followed a path
surrounding the earth, curving inwards and
on the night side oprosite the sun, and this
elucidates the fact, that the aurora borealis
occurs at night. We publish a number of
interesting photographs in illustrating Dr.
Stérmer's work. Indefatigable by nature
he considers his work far from complete, and
18 now printing a large work on the subject.
For the future he looks for a study of the
spectrum of the aurora at various altitudes,
to further elucidate its laws and origin.

By simultaneous photographs from differ-
ent stations, the heights and situations of
the lights are accurately calculated by the
application of simple trigonometry. me-
times they prove to be three hundred or
four hun miles above the earth, and
at other times much lower. The cinemato-
graph was applied . and moving pictures
obtained. Hundreds of successful photo-

phs resulted. Where possible a star was
included in the view obtained, and by thia
means a parallax for simultaneous observa-
tions at distant stations was obtained, by
which the height was calculated. There
were 24,000 such determinations of altitude;
53 or 54 miles was fdund to be the lowest
limit of the northern lights. The greatest
intensity occurred between 60 and 75 miles
altitude and some were nearly 200 miles
above the earth, o

The system was adopted of telephoning
from the main station near Christiania,
Norway, to a number of secondary stations
at various distances, so that during the y¢ars
1916 to 1921, 300 simultaneous photographs
of auroras were obtained, in addition to a
large number of single photographs of
characteristic displays. )

Nutnerous very excellent photographs

of lightning flashes have been taken by

amateurs. Of course, these are in a

" sense hit or miss' exposures, The

camera is pointed to the storm cloud, in
hopes that the lightning flash will be
obliging enough to cross the field of
view. But when it comes to photo-
graphing the aurora_ it is another story.
The illuminating quality of the aurora is
distributed over an enormous space, so
that it is much less intense per unit of
area than the lightning stroke. Light-
ning storms are not infrequent, but in
our latitude a fine auroral display is a
great rarity. It is here that the Nor-
wegian astronomers have a great advan-
tage over us,as it is a simple matter for
them to penetrate well within the range
of frequent auroral displays. If we look
at the map of Europe and realize. that
Madrid is at about the latitude of New
York, we will get some idea of how far
north Christiania, the metropolis of
Norway, lies, and how readily a trip to
the Arctic Circle can be taken there-
from. It is within the Arctic Circle
- that auroral displays are of daily occur-
rence in the winter months, ..
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World’s Longest Suspension Bridge
By DOUGLAS C. MINER

HE longest suspension bridge in the

world will be constructed across the

Delaware River connecting the

cities of Philadelphia, Pa., and

Camden, N. J. After several years
of discussion, legislation and preparation,
work is about to start. Five years will be
needed to build this bridge. A two-cable
suspension bridge with a 1750-foot span,
and clearance of 135 feet, to cost $28,871,-
020, has been recommended by the engi-
neers appointed by the Joint Commission
of the two states and of the city of
Philadelphia, which three places will divide
the expense. . .

As an engineering feat the bridge will have
no equal. Three of the nation’s foremost
construction engineers have laid the ground-
work for this project: Ralph Modjeski,
world's famous bridge builder of Chicago;
George S. Webster, former Director of
Wharves, Docks and Ferries, of Philadel-
phia; and Lawrence A. Ball. Paul B. Cret is
the architect, and Leon S. Moisseiff, con-
sulting designing engineer. i

Summarized briefly, these are the main

Philadelphia and
Camden to be Joined
by Bridge Span-
ning Delaware

River

facts or suggestions in the report of the
engineers:

“That the structure cross the Delaware
River with a sin§le span 1,750 feet long
center to center of main piers providing an
unobstructed opening for navigation be-
tween pier-head lines.

“That the overhead clearance above mean
high water be 135 feet over a width of 800
feet in the center of the span.

““That by reason of greater economy and
greater ease and safety of erection and
shorter time required for construction as
compared with the cantilever type of bridge,
the main structure be of a two-cable sus-
pension type.

“That the bridge and approaches be

built to provide a single deck carrying an
unobstructed roadway for six lines of ve-
hicles, also two lines for surface cars and
two lines for rapid transit, and that two ten-
foot sidewalks be provided above the road-
way.

“That the foundation caissons' of the
main piers be sunk to bed rock, which is
within practicable depth at the recom-
mended locations.”

The estimated cost of the bridge and
approaches, including land damages, is to
be divided as follows: State of Pennsylvania,
$8,221,000; State of New Jersey, $12,429,-
000; City of Philadelphia, $8,221,000.

Since the organized cooperation between
the two states set the machinery in action
last autumn for first actual work on bridge
plans, only one disturbing factor has en-
tered into the situation. That has been the
choice of site. The fight over site, of course,
has its purely local angles, and devolved into
a dispute between business interests in vari-
ous sections of the city. The engineers in
their report, submitteg’ on June 10, recom-

An Amphibious Boat

We illustrate a cargo boat
for use on the Congo River in
Africa. It is the invention of M
B. Goldschmidt, a Belgian
millionaire engineer. The Con-
go River has many shoal
places and when the boat
comes to these, it is trans-
ferred to a mono-rail and
travels rapidly along, still ac-
tuated by its own engine.
This does away with the an-
noying portages incident to
travel on the great African
artery. In the Congo Region
the river is everything, as the
absence of railroads makes
water transit the best of all
modes of conducting traffic in
,that land of endless forests and
few roads. The motors are to
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i- be fed with palm oil, a fuel
¥ which in Africa costs very lit-
w tle, and has a high calorific
il value. The boat will have
power enough to pull two or
" three other boats of the same
size, so that it can take quitea
tonnage up the river into the
heart of the Dark Country. It
is interesting to think that the
country can supply vegetable
oil for fuel for internal combus-
tion engines. One of the last
ideas of Arctic explorers is to
call upon the open ocean for
their fuel and to drive their
motor with whale oil. The
photograph was taken upon a
Belgian Canal on the occasion
of its first trial trip.
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Work Is Soon to
of This Bridge
Famous Brool
Time. The ¢

Be
Will Measure 1750 Feet in Length
Bridge and Capable of Carrying

mended without bias and considering onl
practicability and economy, a bridge whi
should start at Sixth Street, between Race
and Vine Streets, eight blocks from the
water front in the city of Philadelphia, and
cross the river in a straight line to Second
and Pearl Streets, Camden, then curve
southward to a point on Penn Street mid-
way between Sixth and Seventh Streets.

e earliest record of a project to bridge
the Delaware River connecting Philadelphia
and Camden dates back to 1818. Organized
effort on the present proposed structure be-
gan in 1914, and in 1919 a Joint Commission
with full power and authority to proceed
with construction was appointed, and on
September 24, 1920, the present board of
engineers was engaged to prepare a report.

est borings were made and the distance
below mean high water at which the first
core-samples of rock could be recovered on
the rolgosed site was found to be 86.7 feet
on tﬁe hiladelphia side and 91.6 feet on the
Camden side.

A detailed study of traffic conditions
showed that the average daily total of ?w
sengers both ways during 1920 was 130,740,
with nearly 200,000 on the maximum day.
A bridge shuttle service is recommended for

passenger transportation, with easy transfer

to surface car routes. Additional tracks for
rapid transit cars have also been planned.

In planning the actual design of the bridge
a careful study of the four large New York
City bridges between Manhattan and
Brooklyn was made, and as a result it was
considered best by the engineers that not
less than six lines of vehicufar travel should
be provided for, the width from curb_to curb
on the main structure being fixed at 57 feet.
Two ten-foot walk ways are provided for
pedestrians. No roadway grades will be in
excess of 314 per cent, the trolley track
grades being kept nmear a maximum § per
cent grade.

All exposed masonry construction will be
in granite, with backing or cores of concrete.
Reinforced concrete is utilized for the road-
way slab, with wood paving blocks because
of their light weight. With no chance of a
draft underneath, these could not burn, and
the entire structure will be entirely fireproof.

The engineers decided in view of past
ex‘)erience that the suspension bridge in-
volves less risk in construction, and can be
manufactured and erected more quickly. A
total of 33,000 tons of metal will be re-
quired, whereas a cantilever bridge would
use 47,000 tons.

© 1921 by Bclence and Invention

Started on the World's Longest Suspension Bridge Which Will Span the Delaware River Between Philadelphia and Camden. The Central Span
and the %emlo Can Easily Pass Under It. This

Much More

oolworth Building’ and the Ocean Steamship *‘Levia

Gigantic Bridge, Altho a Great Deal Larger Than the
Can Be Completed, 8o the Engineers’ Report States, by July, 1926, or in About Five Years®
than” Could Rest Comfortably on This Bridge Between the Two Towers, With Room to Spare,

The versed sine, or vertical distance be-
tween the highest point of the cable curve
at the towers and its lowest point at mid
span will be 200 feet.

The East River bridge in New York has
cables 20%4 inches in diameter, but the
choice of a two cable design for this new
project requires a notable increase in cable
diameter to 30 inches. Each cable will con-
tain 16,500 wires of No. 6 size (.192 or about
1/5 inch in diameter).

The towers will be of steel, rising about
380 feet above water level and will be 40
feet wide at the base and 12 feet at the top.

Then came the question of approaches.
Cutting into two cities where great con-
demnation ‘of property would be necessary
no matter what site should be selected, the
engineers have carefully picked their way,
and it is on this feature as much as any
other that they recommend the Franklin
Square-Pearl Street site. Roadways on
both approaches will be widened to 63 feet.
A plaza occupying two city blocks is planned
on the Pennsylvania side, thru which run
four roadways radiating from the central
open space at the bridge end. West of this
plaza is Franklin Square, a city park, pro-
viding plenty of open space.

The Largest Saws in the World

Henry Disston and
Sons have a world-wide
fame for their saws and
a visit to the factory,
for the privileged few
who are admitted with-
in its precincts, is most
interesting. In_spite
of modern machinery
and the last improve-
ments, there is a great
amount of handwork
involved in producing
. perfectsaws. Asturn
out from the machines
there are always hard
spots and strains which
have to be coped with
by the most skillful
hammering with a pecu-
liar hammer, the saw
resting on_an anvil,
The huge circular saws
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we illustrate, are 108
inches in diameter.
They are to go to the
Pacific Coast to be used
on the great trees of the

Two Huge Circular Saws

Nine Feet in Diameter to

be Used in Cutting up the

Great Trea:l 'the Pacific
s

coastal forest. There
are 19Q teeth inserted in
in the rim. It is the
most impressive sight
to see lumber handled
in the Tacoma Mills,
and the work of such
saws as these is well
worth seeing.
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Do Compound Eyes Magnify?
By WILLIAM M. BUTTERFIELD

the most satisfactory manner by

closing one eye and observing a

landscape or object in this half-
capacity fashion, for his visual machinery
is similar to the compound eye of insects,
because the reader’s two eyes act in a
stereoscopic manner to produce a single
visual impression. If his eyes are normal
he finds by the experiment that the im-
pression is but slightly impaired by the
closure of one eye, while with both eyes

HE reader can probably answer
I the question here proposed, in

Greatly Enlarged Section of
;‘ioblter'l Eye.

open he has augmented his stereoscopic
vision, rather than increased his capacity
to see. If he next examines the structure
of compound eyes in any fully developed
insect, he finds them spherical members
which form a large part of the insect's head,
composed of a large number of separate
eyes, combined in such a manner as to
form a system in which a centrally located
optic nerve receives a composite sensation
incited by thousands of eyes instead of two.

In the drawing, the top of the head of a
bee with most of the eye lashes, or hairs,
removed from between the hexagonal-
shaped eyes, is seen, greatly enlarged.
Some eyes are removed to illustrate the
cone structure. It will be seen that the
combination forms the greater portion of
the head, terminated by a shell, in which
faur thousand eyes radiate in all directions.
- Each eye is provided with an anterior
and a posterior lens, that reduces the picture

Eye of Bee Reflecting Object in Lens
of Etdlng 1li.

of objects passing thru them to a size small
enough to fall on the bulbous extremity of
the optic fibers (e) located at the small end
of each cone (b), from which the sensation
is transferred to the trunk of the optic
nerve (i) by means of its radiating fibers
(g). The pupillary arrangement, which
regulates the amount of light necessary for
clear vision, is back instead of in front of
the lenses as in the human eye (c), and a
black pigment, fills the spaces (d’,d’) be-
tween the pupillary apertures and the cones.

Clear vision is obtained by adjustment

of the pair of lenses, bringing them closer
or farther apart, differing from the human
eye, which changes the faces of the lens; by
a regulation of the pupillary aperture; and
by a reception of sensation on the bulb of
the optic fibers and the usual transmission
to the receptor centre in the brain.
Whether this arrangement is multiplied by
two as with our eyes, or by twenty-five
thousand as with the Modelia Beetle, the
oneness of visual sensation would seem at
first to be about the same.

It has been said, often with a taint of
derision, that there is a useless multiplica-
tion of organs in insects and crustaceans.
But is this true? Surely not in compound
eyes, for they have a globular exterior,
often approaching a complete sphere, prob-
ably subject to the same aberrations that
distort the reflection of objects falling from
different angles upon any transparent glob-
ular surface. It will be found in looking
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Faceted Lens Mn%o’ to Represent Bee's
e.

thru a spherical lens from any angle, or
from the center of a hemisphere, that there
is but one place (its focus), where we can
see an object clearly; and that all other ob-
jects which are reflected or transmitted are
only seen as we move our eye to another
point bringing those objects in the line of
vision. The position and arrangement of
the cones and fibers prove that this is true
in globular eyes, filled as they are with
aqueous humor and therefore optically
solid. Every focus must therefore be pro-
vided with its eye and group of correspond-

© 1921 by Science and Invention

Greatly Enlarged Section of an
Insect’s Eye.

ing nerve fibers to overcome spherical aber-
ration. In other words every possible angle
at which the reflection of objects can fall
upon the rounded outer surfaces of the
combination must be provided with a sep-
arate eye.

Compound eyes have long been popular
as microscopic objects, but to use them in
this manner one must first take away all
of the black pigment; the cones, nerve fibers
and optic nerves, leaving nothing but the
outer shell with its collection of so-called
eyes. This shell when mounted on a slide
and filled with Canada balsam—thus mak-
ing it a solid segment or sphere—will reflect
an object such as a small printed letter or
figure, very clearly in each one of its hun-
dreds of eyes. This phenomena has resulted
in establishing many peculiar notions in re-
gard to the multiplied vision of insects or of
crustaceans, particularly as the eyes have

(Continued on page 35%)
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The Red Vote

By

E were just ready togoout to see
Manarda kill his twentieth bull
when the phone rang, and I
heard Elon tell the clerk to

send the visitor up.

“Jiordano, of Uruguay,” he announced,
as he hung up the receiver.

I knew my business and immediately
opened the little file that we always carried
in our luggage

A “Here he is,”
I said. as I found

appointed Minister of Internal Affairs as
conciliation measure. Nationalists in full
control ever since. Married Carlina Cam-
boles, divorced wife of French manufactur-
ing chemist.”

“We'll soon find out more about him,”
said Elon, quietly, as he opened the door.

“Ah, Professor Hopkins, I have come
clear from Montevideo to find you. Your
science can save ten thousand lives in
Uruguay!”

Jiordano was plainly agitated, and punc-
tuated his dramatic ejaculation with a ner-
vous flourish of his white-gloved hand. He
made a dignified figure in his long evening
coat and silk hat, and his black eyes darted
keenly from Elon to myself as he talked.

‘‘Yes?' interrogated Elon, motioning Jior-
dano to a chair.

“Cambadiera’s party has won the election
by an overwhelming majority!"”

*Elections have been won and lost before,
my dear Jiordano,” interpolated Elon.

“But it is a trick, a foul outrage! The
last three elections we have polled one hun-

HAROLD F. RICHARDS

dred and sixty thousand votes and the
Cambadieras a paltry ten thousand. Now
the votes are counted and we have the ten
thousand and they the hundred and sixty
thousand. Montevideoisin an uproar. There
will be revolution, bloodshed, God knows
what! Oh, our peaceful country!”

‘“Come, come, Jiordano,” Elon interrupt-
ed impatiently. “If the people have voted
Cambadiera into office, why will they not
stand for it?"

Our distinguished immediatelv

visitor

“Ever since 1904, when our party came
into power, the country has been in most
peaceful condition. Business has flourished
and there has not been a single revolution.
We have won every election by a landslide,
until in 1916 we polled over ninety per cent
of all the votes cast. This fall the Camba-
dieras made hardly a pretence of cam-
paigning. Everything was conceded us,
even by their own press. But in the elec-
tion two days ago the Cambadieras won by
exactly the same majority that we had four
years ago. In one district in which forty
of our own campaigners voted we polled
only twenty votes to four hundred for
Cambadiera.”

“Did your opponents spend much
money?”’ asked Elon, who now seemed
thoroly interested in the strange situation.

“Hardly anything at all. They never
claimed ten thousand votes, and here they
have won by a hundred and fifty thousand.
Yet we can find no evidence of corruption.
The Cambadieras had no workers at the
polls and the whole election was in our
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hands. Now everybody crowds madly into
the street, asking his neighbor for whom he
voted, and everybody swears he voted for
Desuchez. Nobody trusts anybody else,
and at every corner there is fight and riot.
They will not stand for his schemes. Cani-
badiera advocates government operation of
the saloons, of lotteries and of houses of
shame; he is opposed to public schools; ke
wants divorce granted upon request. N w

that he has won, the worst element in the
country has flocked to his banners. It will
be impossible to live in Uruguay. But the
people will rise. There will be revolution.
We will be drenched in blood."

“And the ballots?"’ queried Elon.

“Safe in the State House, and nearly all
of them plainly marked for Cambadiera."”

“How soon can we get to Montevideo?'’

Jiordano sprang delightedly to his feet.

“Ah, you will come. I knew it. In four
hours we can bethere. The Revenue Cutter
that brought me is at the dock. And Pro-
fessor Hopkins,” he added, lowering his
voice, ‘“our campaign fund is scarcely
touched. All is yours, if you will only solve
this election."”

Our grips were packed, for we had ex-
pected to take the morning steamer for
Rio. In ten minutes we were comfortably
seated in the small but luxurious cabin of
the trim little ship, steaming rapidly down
the broad Rio de la Plata. I half regretted
the sudden departure, for I had set my heart

(Continued on page 365)
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Electrical Home of Today

) MERICANS are rapidly coming to

¥ the front in their adaption of the
many applications of electricity in

their homes—more so we believe

than is the case in any other
country. One of the principal reasons for
this rapid growth of the utilization of elec-
tricity to perforn? all sorts of chores
ahout the household. from heating miladv's

of course, at least when it comes to consid-
ering the average house and with regard
to whether or not Mr. and Mrs. House-
holder intend having their new house wired
with a great multiplicity of outlets—they
say, some of the new houses in the highly
electrified districts of California have as
many as 150 to 200 outlets. Itisa typical
electrified house of this type which is

electric dish washers and this is probably
one of the most important devices, and one
which the woman whc does her own house-
work will surely ce IJelighted with. The
average Mrs. Householder will find several
important jobs for electricity to perform,
such as polishing the silverware by means
of a motor and buffing wheel, and where the
head of the house will O. K. it, the electric

venated by the Ozonizer in the Winter. _All the Grounds About the House Are Well Lighted by Electric Lights, and an Electric Fountain or Two; While Even the

Servant
Without the Wonderful

In the western part of the United States,
where electric power is a great deal more
cheaply produced, thanks to the many
large waterfalls and rivers which have been
harnessed for the production of electrical
energy for light and power, the kilowatt-
hour rate is from }{thto 1/10th whatitisin
the East. With such a lower K.W.H. rate,
people feel more disposed of course to use
such devices as electric stoves, hot water
heaters, fans, etc., than they do where the
rate is as high as 10to 15c. per kilowatt-
hour. The cost of electrical energy per

kilowatt-hour is one of the important factors
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irl Would Rather Live in the Electrified Houge of Today Than
Conveniences Supplied, Even for Her

oy
Style ‘‘Flat” o* Her Own

She Would in an O as She Would Not Know What to Do
Use. Sanitation, t, Good Air, and Health Go Hand in Hand in the Electrically Equipt
Home of Mr. and Mrs. erican.

electric heating and for night service, as
well as for consumers, who use more than
a certain minimum amount of energy, even
the small homes have 75 to 100 outlets.
And now they are making special electric-
ally wired furniture, the wires passing up
thru the hollow posts or pedestals o% the
furniture.

We are all more or less familiar with the
common applications of electricity in our
homes, but the lady of the house is par-
ticularly interested of course, in what the
magic current can do for her in the kitchen.
There are now available several very good
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graces of the reading lamp for a place
ide the bed. The modern bedroom
equipment usually includes an electric hair-
dryer as well as a heating pad, curling iron,
a massage vibrator, a small electric iron
perhaps, and an electric sewing machine, if
a separate sewing room is not available.
They have improved the dining room in
the modern electrically lighted house and it
is no longer considered de rigeur to have a
lot of wires or cables danglmg down from
the dining room table, the wires leading
%Corm’m‘edon Page 354)

gnying convenience, as well as the

—————
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Row Left to Right—Arrow Indicates White Part or Ear of Cricket Which Is Found on the Two Front Le,
; Feelers of a Beetle; Feeler of Male Mosquito Enlarged Fifteen Times. Lower Row Left to Right—

T
of
Position of Ear on Grassho

pper or Locust; Wing and Wing (v.‘.oyu of Cri
ein

Magnified 150 Times, Note Staples.

Only; Front Leg of Cricket, Arrow Sho Position

ranches and Hairs of a Moth’s Feeler; Arrow Indicates
cket, Arrow Indicating Position of Thickened Vein Where Music Is Made; Part of Thickened

How Insects Hear and Smell
By DR. ERNEST BADE

upon the meadow and the forest.

Those places, which fare covered

with the golden rod, glow with a
soft radiance. The stiff and grotesquely
shaped sumachs begin to show the dark,
velvety red seedpods.

“Shrip, shrip,’ is the call from the fields;
“shrip, shrip,” is the answer from the bor-
dering forest. It is the male of the long-
horned or green grasshogsper sitting on the
foliage of trees and shrubs, where the green
body is admirably protected, so that they
are seen with the greatest difficulty. Tire-
lessly the base of the left wingcover 1s rubbed
over the base of the right wingcover, in this
way producing the call of the male to the
silent female. Here the wingcovers are
especially constructed for the production
of their characteristic noise. A thickened
vein, which is covered with numerous tiny
teeth, can be noticed on the left wingeover
with a powerful hand magnifier. On the
right cover a roundish, glassy spot is found,
surrounded by thickened veins. The teeth
are rubbed against these veins, and this
causes the membrane between them to vi-
brate and give forth that whirring or shrill-
ing sound we hear.

Other grasshoppers cause the thickened
front vein of the wingcovers to vibrate, by
rubbing their hind or jumping leg, which is
oovereg with spines, over it. The crickets
produce their music like the long-horned
grasshoppers, the only difference being, that
the thickened vein of their front wing is
covered with minute U-shaped staples, in
place of the more simple teeth or spines.

When the dusk begins to fall, the katydid
can be heard on bush and tree. Only when
the air is cool and a cold wind is blowing
is its song somewhat uncertain. It seemsas
if the last syllable is frozen. The did can
not be uttered. Even between the Kay
and the di a perceptible pause is made. At
other times the kay-di-did, kay-di-did, is
fluent enough. L

Another common sound-producing insect
is the harvest-fly, whose song has long been
under observation. Even the ancient
Greeks have given it some thought. When
placed upon a harp, it represented the ex-
pression of music.

HE intense heat of the Indian-
summer’s midday sun burns down

The harvest-fly’s organ of sound is sit-
uated on the underside of the abdomen,
just beneath a pair of broad leathery plates,
whose posterior end is free. It appears as
an elastic, longitudinally folded membrane
spread over a chitinous ring. With the aid
of a powerful muscle this membrane can be
loosened or firmly stretched at will; at the
base of the leathery plates an air hole is
found: which amplifies the sound produced.

But all insects are not provided with
music-producing organs, and in fact, very
few of the millions of known species are
able to make distinctive sounds. But where
an insect makes a sound, another must be
able to hear it. It has been proven that a
great many of the male insects, which are
able to make sounds, stimulate the female
of that species. Therefore these must have
ears.

In former years it was thought, that the
ear must be situated on the head, the
antennae functioning as such. Today it is
known that the ears need not necessarily
be situated there, for the grasshoppers and
crickets have them in entirely different

rts of the bodf® The green grasshoppers

ve thetr ears on the front legsf The same
is true of the crickets. The grasshoppers,
or locusts as they are sometimes called,
have their ears on the side of their abdomen,
on the first abdominal segment. Such
tympanal membranes are definitely separ-
ated and marked, and are found on all
insects which produce sounds. And this
music can be likened to the lovesong of the
male, thru which it attempts to make its
advances under more favorable circum-
stances, or to cajole the female to him.

But, as has been said, the greater part of
the insects are silent, like the ants, and
these are not susceptible to sound vibra-
tions, but are influenced by various odors.
So the grave-digger beetle flies long dis-
tances to reach the place of a dead animal.
Another beetle which feeds upon a certain
fungus growing under the ground, bores a
tunnel thru the ground to the desired
morsel. Such pieces of food are always
found with certainty, altho the fungus does
not possess an odor perceptible by man.

It is very difficult to say anything general
about the insect's sense of smell. As a
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rule the organs, for the perception of odors,
are situated in the antennae or feelers, where
the sense of taste is also often found. Some-
times the palpi are fitted with the organs
of smell. These organs consist ef rounded
cylinders, slightly protruding, and more or
less blunted, formed from chitin. At times
they are found in slight cavities. A peculiar
fact is, that the males are providecfivith a
freater number of such-organs than are the
emales. As the organs of .taste are formed
in a somewhat similar manner, it is some-
times difficult to distinguish.between them,
but if they are found within the mouth
parts, they are undoubtedly organs of taste.

The more important and common insects,
which are attracted thru..odors,,are the
butterflies, and the flies. . Fabre observed a
female moth (Gastropacha quercus), a very
rare nocturnal insect of his native country.
The third day after the emergence of the
moth from the pupa, 60 males were hovering
about the window, altho the female was in
a wire cage, and placed 12 to 15 feet from
the window. Fabre was doubtful if the
males were brought to the female by its
scent, since the nose could not detect the
slightest odor. When the female was placed
in a tightly closed box, no males made their
appearance. Tlneea/ only came when the
female was exposed. Next it was attempted
to destroy the scent of the moth thru
naphthalene, carbon disulfid, petroleum, or
tobacco smoke. The female was then
placed under a bell-jar near the window,
and a plate of sand upon which the moth
had rested was taken and brought into the
room. The males flew over the butterfly
into the room, and alighted on the sand.

Therefore it is impossible to doubt that
an odor must be given off by the female
which calls the male of this species to her.
Experiments with other female moths led
to the same results. As we cannot detect
even the slightest odor, which seems dis-
tinctly perceptible to the male, since they
are often attracted for more than half a
mile radius, some naturalists have come
to the conclusion that the odor, which is
given off, is not a sending out of tiny par-
ticles of a substance, but a wave motion of
certain lengths and similar in character to
those sent out by light and heat.
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at the Left of the Illustration. The Ori

Voice Actuated an

Recently Music was Transmitted Thru the Air for About Four Miles and a Spoken Voice Told Its Story About Three Miles From the Large Wooden Horns, Shown
Ordinary Miuopt:&ne‘, S\ac‘h as We S‘le.e on B. Desk Tele; e Set, and When This Current Was

Received in the Laboratory, Shown at

the Catskills. The scene is that of

a wooded landscape on a perfect

summer'’s day, and the only sounds
are those typical of a peaceful countryside
at this season of the year.

Suddenly the entire region is filled with
the sounds of music. It appears to come
from no one direction but fills all the sur-
rounding space. It is not particularly loud
and yet each note and instrument is clear
and easily distinguishable. Investigating
the source of this surprising music, he finds
no fairy orchestra hidden in the recesses of
the hills. Instead, a guide who understands
the mysterious occprrence, leads him down
the hillside and across a valley, a distance
of four miles, to a low steel tower, carrying
at its top several large wooden horns or
“sound projectors.”

Yet where does the music really originate:
The guide answers the question by saying
that the origin of the music is a phonograph,
one thousand miles away, in the City of
Chicago; that this phonograph is placed
before a telephone transmitter, and that the
variable electric currents generated b{ it,
are transmitted over the Bell Telephone
System's long distance circuit, to an elec-

ET the reader imagine himself on
one of the most secluded slo| of

e Right, A Large Nu‘{nbe.r of

f Vacuum Tul
was L

s or A
ted at Nap

ch, N. Y.

the Fower lube Ampluners.
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ted the Voice Ten Billion Times. The Receiving

distinct lines. First there is required a
telephone transmitter so perfect in its
operation that it will reproduce with abso-
lute fidelity the complicated waves of the
human voice in the form of electric currents.
In the second place, an amplifier is required,
which will magnify with perfect accuracy
the minute and varying currents trans-
mitted over the long circuit from Chicago.
Finally, there are attached to the sound
projectors, large telephone receivers of such
skillful design, that they re-convert the
magnified electric currents into sound waves
without the slightest distortion.

The transmitter used in this demonstra-
tion does not depend in its action upon the
microphonic property of carbon granules,
but consists of two metal plates clamped
rigidly In an insulating frame, the latter so
accurately constructed, that the layer of
air separating the plates is but one one- .
thousandth of an inch thick. These two
metal plates form the plates of a simple
electric condenser, whose capacity is de-
termined by the thickness of the air film
between. As sound waves strike one of
the plates, the resultant vibration of the
plate varies the thickness of the film of
air, thus changing the capacity of the

(Continued on Page 356)
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Inventions That Have Earned Wealth

By CHARLES FREDERICK CARTER

FTER trying carpentering, school
teaching, and a position as in-
structor in the University of Vir-
ginia, Lewis Edson Waterman took

to soliciting life insurance in 1880
when he was 43 vears old. Learning bv sad

Y RISIAuAL O Aveaus

“Sl‘;plest ‘:a.émble. as Becomes

amaesmety T &

s One of the

a fountain pen one day, when he hoped to
sign up a candidate for a big policy.

At that time more than two hundred
patents for fountain pens had been issued
and many varieties of such pens were on the
market. They were good average pens, too.
That is to say sometimes they wouldn’t give
down any ink at all; at other times they
would give down by the gallon; but the
average was all right.

As Waterman's victim touched that
fountain
a great blot of ink in a sudden access of
generosity, flooding the paper so that it had
to be thrown away. While Waterman hur-
ried back to his office to make out a new
form, a rival came along and signed up the
prospect.

This so embittered Water-
man that he abandoned the
life insurance business and
turned his attention to the de-
velopment of a fountain pen,
that would write. After three
years of tireless experiments,
that always ended in disag-

intment, he hit upon the right idea.

is first patent was granted in 1884.

The difficulties which other near-invent-
ors had found insurmountable had been the
insufficiency and irregularity of the feed,
and the inability to control flooding, or
blotting.

Waterman’s feeding device is made out
of a single piece of hard rubber containing
on one side a plain square groove in the bot-
tom of which are slits or fissures 3/64 of an
inch wide and 1/16 of an inch deep. This
small feed piece being inserted into the open
end of the ink reservair, the ink flows down
the fissures, while air passes up into the
reservoir through another slot, so that every
drop of ink may be used. This arrange-
ment, with tiny cups in the “spoon,” or
feed piece beneath the pen, automatically
regulates the feed and effectively prevents
flooding. .

Waterman's first establishment was in the

n to the dotted line, it let out:

Story of the
Fountain
Pen

N2

rear of a cigar store on Fulton Street in New
York City. The first year's output of 200
pens was made by hand. Then he did what
every business man who hopes to succeed
must do: he advertised his Ideal Fountain
Pens. That first advertising campaign
wasn’t much to speak of, for Waterman's
capital was extremely limited, but it brought
in so many orders, that he was obliged to
increase his facilities.

Development of the fountain pen busi-
ness, thus begun, has never ceased. Early
in 1921 a new factory, the sixth now in con-
stant operation, with a floor area aggre-
gating 250,000 square feet, was opened in
Jersey City, N. J. Two other factories are
in New York City, two in Seymour, Conn.,
and one in Montreal, Canada.

B e

Here'’s the Fountain Pen De Luxe—Solid Gold Shell With Inset Diamonds—

Price? Ah, Yes—$250.

Fountain pens cannot be stamped out by
the million by automatic machines, as is
possible for bottle caps or cheap alarm
clocks, but must be carefully made by highly
skilled workmen. Measurements must be
accurate within the thousandth part of an
inch. In some steps the supersensitive fin-
gers of the workman gages the work by the
“feel.” No fewer than 210 distinct opera-
tions are required to turn out a completed
fountain pen. Just to give an idea of the
extent of the gold pen manufacturing part
of the business, the sweepings from the floor
of the room in which the pens are ground
are sold for $4,500 a month, while more than
$500 worth of gold is reclaimed monthl
from the water in which the grinders was
their hands and faces. Every grinder is sup-
plied with a new pair of overalls each month,
the old ones being burned, in order that the
gold in them may be reclaimed from the
ashes. Each pair yields about $5 worth.
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Today thete are more than twelve hun-
dred employees on the Waterman payrolls,
three hundred of them being in the e:.ecutive
offices, which, with the retail store at the
corner of Dey Street and Broadway, occury

MIVLT) ATUL W AATMUVL WIT DWICE Vi VLUTLO Vi WG

ket.

nerstone of the Waterman business is service -
to the user. No matter where they may
wander, the users of fountain pens will find
a repair depot within easy access by mail.
Literally thousands of retailers thruout the
world carry an assortment of fountain pens.
Rival pens come and go, but no formidable
competition has ever developed. Waterman
died twenty years ago but his son, nephews,
and grand-nephews are carrying on.

Some fountain pens carried in stock retail
for $250 each. Of course one may buy a
cheaper pen if one is willing to renounce
diamond insets. But who would want to
use a commonplace pen, costing as little as
$2.50, when one could have a gorgeous gold
affair like the pens carried by Lloyd George,
Elizabeth, Queen of the Belgians, and the
Prince of Wales? Special pens
are made to order costing very
much more than the diamond
studded stock styles. S-eak-
ing of styles, there are no fewer
than 540 distinct stock num-
bers, each of which mz, have
ten different grades of pen
points; so that the vaults contain atout
5,400 stock drawers, to meet the varying
requirements of the writers of the world.

The fountain pen has been develo ed into
a world-wide institution by extensi.e and
continuous advertising. The first little
quarter page ad. in the Century Ma-azine
has been increased, until now upwar: s of
$200,000 is spent annually to swell the de-
mand for Ideal fountain pens.

More than twenty millions of Waterman'’s
fountain pens are in use thruout tke world
and the number is being increased at the
rate of more than ten millions a year. Even
the Japanese, altho their own languace is
written in ideographs with a brush like
Chinese, have taken a great fancy to foun-
tain pens, for they are obliged to employ
English as the language of commerce and
diplomacy.

=§V:‘
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“Black Lightning”

By FERDINAND ELLERMAN

QF THE THE MOUNT WILSON SOLAR OBSERVATORY, PASADENA, CALIF.

Fig. 1. Photograph Showing ‘‘Black Lightning” Taken by Ferdinand Ellerman on Mount Wilson, California.

HE phenomenon known as black
lightning is one that is reproduced
occasionally on plates or films that
are exposed for recording images of
. the lightning flashes, and always
excites curiosity. The phenomenon has al-
ways been of interest to me, altho I had not
secured any exposures which exhibited it,
until the night of June 30-July 1, 1918,
at which time Southern Cali?;rnia was
visxted with a most violent series of light-
ning storms, beginning about 10 o'clock in
the evening and lasting till 5 A.M.

The storm was the culmination of several
days of sultry weather, and past along
slowly from SE to NW. Very little rain
fell, and very little wind accompanied it.
There would be localized centers of activity,
and from Mr. Wilson, where these plates
were taken, six distinct centers of disturb-
ances, covering an area of about 1000
square miles, were visible at one time.

Lightning storms are not common in
this locality, and 1 was therefore not pre-
pared for the wonderful display of aerial
fire-works that it was my good fortune
to witness. I did, however, get a camera
ready, and exposed a number of plates,
in order to get some good lightning flashes.

When these plates were developed next
cday, a curious result was evident. The
plates exposed during the earlier part of
the night did not show any reversals or
black lightning, but as the night progrest,
the plates showed more and more, till at
4:30 A.M., when plate C165 (Fig. 2) was
made, all of the é)ashes show black light-
ning.

The saying that “Curiosity once killed
a cat'’ had no terrors for me, after witnessing
this storm. [ therefore began a search for
literature on the subject to explain this
reversal, which, while photographic, was
not the ordinary reversal due to over-expos-
urc and it is admirably illustrated in Fig. 1,

where the tips or ends of the branchesof the
lightning are reversed, the edges dark and
tﬁe strongest
flashes bright
with dark edges.
During the
search I came
across an article
on  photographic
reversals by Pro-
fessor R.W. Wood
of Johns Hopkins
University(Astro-
physical Journal
17, 1903, p. 361)
in which he de-
scribes the Clay-
den effect, a phe-
nomenon of a cer
tain kind of photo-
graphic reversal,
and the following
is quoted from
that article.
“The Clayden
effect, which is the
type chiefly to be
dealt with in the
present paper, oc-
curs when an ex-
posure of about
1-1000 of a second
or less is given,
and the plate fog-
ﬁed subsequently
y exposure to
diffuse light be-
fore development.
If images of elec-
tric sparks are
thrown on a plate,
and the plate is
thenexposedtothe

the sparks will develop reversed,
which is not the case if the exposure
to candle light precedes the im-
pression of the spark images. . .
As ] showed several years ago, the
Clayden effect, or the type of re-
versal giving rise to the phenomenon
of dar% lightning, results from the
action of a light-shock on the
‘lz;lte, before its exposure to diffuse
ight.”

The Clayden effect, as explained
above, would solve the mystery of
black lightning, if only the first
flash or image reversed, and all the
subsequent ones were bright. Here
would be the simple reversal of the
first flash by the illumination of
the background from subsequent
flashes, causing the background
to develop strong, and leavinf the
places clear where the first light-
ning images were. But the explana-
tion of such combinations of re-
versals as Figs. 1 and 2 show is
not satisfactorily given, especiall
in Fig. 2, where every main flas
shows reversal, and of equal inten-
sity, and yet it was these very
flashes that illuminated the back-
ground, and there was at least one
minute time interval between flashes
so that the last one must have
been impressed on a slightly fogged
background, and yet there 15 strong
reversal.

“Dark Lightning”’ Experiments in the
Laboratory.

The Clayden effect as produced in

light of acandle  pig 2  Another Remarkable Photograph Showing “Black Lightning,” Which

for a few seconds,
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Was Taken by Ferdinand Ellerman on Mount Wilson, California.
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““That I am smaller still than you.

the laboratory is beautifully
shown in Fig. 3. Here we have
two spheres about seven inches
in diameter, separated by an
air of about three inches.
A difference of potential of
about 220,000 volts fails to
break down the dielectric, until
a vulcanite (hard rubber) rod
is brought close to the top of
one of the spheres, when ioniza-
tion begins and carries the
current along the lines of force
in a curved path to the top of
the other sphere. A number
of sparks follow the same gene-
ral direction, then the dielectric
breaks down between thespheres
and when the arc is formed
giving the high flare, the back-
ground is illuminated. When
a plate has been exposed to an
image of this, we find that
the images of the first sparks
are reversed, more or less com-
pletely,according tothe strength
of the spark-image or fogging
light. Had the plate been
covered before the arc formed
all the spark
images would
have been
bright as is
shown by
other nega-
tives accom-
panying the
onefromwhich
Fig. 3 was
made. I am
indebted for
this illustra-
tion, to Pro-
fessoa Harrisfs

. o
ll,elami Stan-
ford Jr. Uni-
versity, who
kindly sent me negatives and permitted
me to use them for illustration.

In making experiments on the Clayden
effect, it is found that the feater the
ifference in actual time of the light shock,
and of the fogging exposure, the easier
the reversal is produced.  The weaker
the light shock, the weaker the fogging

Fig. 3.

{8

The S
By

GRAIN of sand lay on the floor, a
tiny thing indeed;

So very small a particle, the eye
could scarcely heed. .
This_mite of stone by vanity was carried

quite away,

"And said, “I am the smallest thing exist-

ing here today.”

“Well, well,” spoke up another voice from
somewhere down below,
“Your views I have to contradict, you do
not seem to know
I and

my friends within .
That little heart of yours reside, so we
_the title win.”

The mite of sand was sorrowful, this woe-
ful news to hear, .

8o greatly it affected him, he shed a stony
tear.

And then began the tiny grain, “I never
heard of you; .

And furthermore I can’t believe the
things you say are true.”

“That’s easy!” said the stranger vojce.
“You did not know of me.

Because I am so very small my form
no one can see. .
So now perhaps you'll understand just
why I ought to rule. .
My name? Oh, yes, I most forgot, ’tis
ﬁobby Molecule”

Images of Electric Sparks Reversed by Fogging th
Light, Illustrating the Clsyden Eﬂeﬁ..

“Dark Lightning” As Produced in the Laboratory. The Dis-
charge Took Place at a Potential of 220,000 Volts Between Two Seven-

Inch Metal Spheres.

exposure necessary, and conversely, the
stronger the light shock, the stronger is
the fogging exposure necessary, until a
limit 1s reached, perhaps when images,
such as those of lightning, are so strong,
as in Fig 1, that the light action has gone
too far to be capable of reversal by subse-
quent fogging.

GEORGE A. BEA

The disappointed grain of sand had just
begun to weep,

When lo! another stranger voice came
calling from the deep,

And to the Molecule it said in tones of
lofty scorn,

“You gre of great and ponderous size
and from my kind are born.”

The Molecule, who up to now, had
thought himself so small,

Began to quake for fear that he would
lose his place withal.

“If you are smaller still,” said he, “then
kindly give your name,

For I will not give up my place just to
advance your fame."

“Then listen,” said the tiny voice, “and
you will understand

Just how we are the smallest things in
Lilliputian Land.

Alone we have no value, but ’tis our
reynions form

All combinations that exist, subject to

. natyre’s norm.

“Upon a needle’s tiny point, you may

~ believe or not,

A hundred thousand of my kind could
do the latest trot.

They call me indivisible; the very small-
est thing,
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If a series of spark images are
imprest on a plate, and half the
plate is fogged by one spark,
and the other half is ex to
a candle or lamp sufficiently to
fog it, then, op development,
the half fogged by the one spark
will show nothing but fog, while
the other half will show the
spark images as positives, illus- °
trating the fact that the fog-
? g must be of a soaking kind.

f the plate is held farther
away from the spark, and the
fogging is done by exposure to
8 or 10 sparks, a weak rever-
sal is obtained. The duration
of the first exposure must be
very short, Yreferably 1-10,000
second or less, altho reversal
can be obtained with exposures
as long as 1-1000 second, as
Professor Wood has shown in his
article referred to.

To anyone wishing to make
experiments in the line of dark
lightning, 1 would offer the fol-
lowingz suzgestions:

Have at least three cameras,
not necessaril
large, wit
lenses of good
quality having
aperture of
F/8. Films
are more con-
venient than
plates for rapid
changes.
Change the
film 1n one
camera after
every flash; in
the second af-

Fossing etPIAte After Etgol'):?k' (no.r 1,2, J'd‘u“‘:hz 8mnd=,mm ter two or
e Imn(es on Gk‘l‘olln (] Parts o e
to Which Were Dracocted. three flashes,

and in the

third camera
let quite a number of flashes impress them-
selves. Inthat way, it seems to me, much
could be learned about this subject.

As the summer is before us I hope that
readers of this article will take ur the matter
as suggested above, and I shall be pleased
if I can be of assistance to anyone under-
taking the work.

mallest Thin 'EEthant

They christened me the Atom and I'm
going to rule as king.”

The Molecule was just .about to render
up the crown,

When from Infinity there rose a whisper
soft as down.

“Your arguments have been in vain,” it
said in accents gay,

“I claim the right to rule as king of all
small things today.

“I am a million times at least a smaller
thing than you,

Your movements I control and guide,
in everything you do.

I am pure Electricity, I stand in man-
kind's grace.

Primordial in Nature I pervade the cos-
mic space.

“My name it is Electron, and I am the
most minute

Of anything that's known to man, and
this you'll not dispute.”

The Atom quite reluctantly—hard smitten
with his loss—

Knelt down and past the longed-for
crown unto his new-found boss.

And as the tiny group of four went whirl-
ing on thru space,

I wondered if some smaller thing would
take Electron's place.

157 ; — <
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The Aerocycle

OW anyone can ride a ‘“‘one wheel bi-

| \.I cycle” and a one wheel motor

cycle; a new kind of vehicle which is

a combination of a motorcycle and an air-

plane now makes this possible. It is called
an “‘aerocycle.”

in making it, but for the ‘ends’ I must say The engine and the extension nearly balance,

it is made of the ends of a motorcycle and the extension being a little heavier.

1

an airplane
- As will be seen in the picture, a fairl
long extension is rigidly secured to the bac
of a motorcycle, being braced by a length

Ti of Sport rere We Have the Aerocycle and the Aerolaunch. In Either Case Advantage Is Taken of

The Aerocycle Has But On
the Vehicle When It Reaches a Certain Speed.

Having asked the inventor of the aero-
cycle if he had constructed it from odds and
ends, he replied, ‘“Many say it is an odd
looking ‘bus,” but I have used no ‘odds’

The Fonolier, A Light For The

In the accompanying photograph is
shown the latest electric battery light, par-
ticularly designed for use on the phono-
graph. The phonograph light is making
its need more manifest each day, particu-
larly where the talking machine is in a
dark corner of the parlor or other room.
Often records have been scratched by
taking a chance in trying to change
needles or in lowering the reproducer on
the moving record, when the surface of
the record could not be clearly seen.

The Fonolier, as it is called, comprises
a lamp and a neatly made battery measur-
ing 4 x 3 x 14" for supplying current.
When the battery becomes exhausted, the
contact screw, forming the switch at the
back of the clamp fitting over the top
of the battery is loosened, and the lamp
unscrewed from the socket built into the
battery, the lamp attachment is then
screwed to the new battery.

On the average, a battery will last from
one to three months, depending upon how
often it is used. The lamp is fitted with
a nickel reflector and the whole device is
very neat and unobtrusive, the battery
being neatly covered with black book-
cover paper. The lamp is lighted by turn-
ing the switch screw to the right; turn-
ing it to the left extinguishes the light.

There have been several battery type
rhonograph lights brought out from time to
time, but some genius undoubtedly will

ifting Effect Created by the Wind Surfaces Which Also Manifests a Distinct Stabilizing Characteristic.

e Wheel, the Horizontal Planes and Vertical Aerial Rudder, Serving to Balance
The Launch Will Tend to Be Lifted Further Out of the Water,
as the Speed Increases and Thus Reduce the Resistance Encountered in Driving the Hull Thru

the Water

of tubing which is forked and fastened to
the axis of the wheel. At the end of this
extension is an elevating plane, a vertical
rudder, and a starting and landing wheel.

shortly perfect a simple and reasonabl
priced electric light for the phonograp
which can be opera T '
lighting circuit, by simr
necting the light by me
flexible cord and attact
tlug to a base receptacl
the chandelier. It is re
quite a peculiar thing wh
one stors to think aba
it, that so little ap-
parently has been done
in the inventive field
and with the modern
phonograph so far as
electricity isconcerned.
There should certainly
be room for a vast lot
of improvementin talk-
ing machines, thru the
combination of electric-
ity and mechanics.
True, we have electr
motor-driven phonogra
but even these are few
between, the winding
motor still being done
large extent. There ¢
quite a little trouble
fecting a satisfactor
phonographs, which w
chine to rotate at a :
speed, and the second |
elimination of noise.
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The
elevating plane is tmmovable, i.e., it is se-
cured rigidly to the extension. It is abso-

lutely automatic in its action. It is interest-
ing to note how automatically it works.
You will understand this, when you con-
sider what takes place while starting and
stopping. During the slower speeds at

- which the vehicle travels when first starting,

the starting wheel is on the ground and the
elevating plane is inclined at its greatest
angle. This great angle causes the exten-
sion to be easily lifted while the vehicle
is traveling at a comparatively slow speéd.
As the speed is increased, extension lifts
still more, the angle is decreased and the
elevating plane assumes an approximately
horizontal position, until the entire vehicle
is in its natural ‘“high speed" position,
at which time the elevating plane stops
rising and furnishes only enough lifting
power to hold the entire vehicle in this
position.

Therefore it will be seen that this auto-
matic elevating plane accomplishes two im-
portant functions; firstly, it causes the
starting and landing wheel to stay off the
ground most of the time, i.e., it is only
on the ground when the aerocycle is run
at a comparatively slow speed; secondly,
it prevents the vehicle from being tipt
over towards the front. This is exactly
what is desired and it is accomplisht by
simply having the elevating plane rigidly
attached to the extension.

The steering arrangement is very simple
and is similar to that found on airplanes.
A cross bar is attached to the pivoted bar
which supports the vertical rudder. A
wire from each end of this cross bar leads
to the ends of the handle bars. The wires
pass thru several eyes.

The aerocycle offers a new sport for
“speed kings.” It is the fastest ‘‘land”
vehicle known.

This vehicle can, of course, also be built
for foot power and can be propelled like a
bicycle.

Phonograph

I e Mcompuis Hesatom, One o 0 Lo
atte pe nogra) g s Shown in
tion. ‘yWhenever the ‘;ulkiu Machine Hapvpens to

- e Ty
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The First Elevated Railroad in New York

The New York and Yonkers Railroad in the '60’s, One View Reproduced from “Harper’'s Weekl
wich St.; the Other Shows the Inventor in a Handcar, from an Old Photograph in the

Pos

f 1868, Showini{a Passenger Car in Lower Green-
session of the

ew York Historical Society.

N the late '60s of the last 7] St. to lower New York in
century, the proposal was NOEOE‘ THE NEW YORR those days, as there were no
made to build an elevated Passangers via New York Elevated Railroad. trolleys and street cars and
railroad from lower New e | e | o BYAY y the omnibuses were horse-
York City up to Yonkers; N Langsing Yonkers | Doy St. ﬁ" D drawn. The omnibuses in
and we illustrate from old I Prwl Frvgyn Peva . those days averaged not much
records the first elevated rail- & |3 T et e VT Qanlmlll. more than five miles an hour,
road in lower Greenwich St, 2 |peckkin so for dwellers on the banks
New York City. It has not S |eaim | 745 an.| 845 ax of the Hudson the steam-
yet reached Yonkers. These S [uos o 038 o m TIuE TABLE. driven elevated road short-
pictures go back to 1868. The == ened their trip downtown
idea then was to produce a . | bey St. | Yonkers |Peekekin . probably not less than thirty
very simple structure, carried H Change of Time. minutes, a very important
by a single row of steel col- ; 1.26 pae| 2.35 p.u.| 3.48 ra. gain.
umns, on which cars were to ool Il e Pcroser 16TH. 1873 Immense opposition to the
beodrivgg by cable. . " .! ,‘,f:,," - : project was eliccitec}; and th;
ne idea was to have the —_— w - Between Battery courts were kept busy wit
driving lay of the cable be- ® |sw ""l 808 * |ods sl Tt | litigation in damage suits for

tween the rails, while the re-
turn was to be underground, A
the hollow columns presum-

ably offering a tempting sug-

gestion for carrying the cables down
to the level of Mother Earth. This
idea was, however, abandoned in favor of
having both lays of the cable practically
on the track level. One of the views
shows the end of the road near the Bat-
tery and Greenwich St.,, New York City,
with the ends of the rail bent up to pre-
vent the cars from running off. This cut
is from Harper's Weekly of 1868. From
an old photograph in the possession of the
New York Historical Society, we repro-
duce a view of the railroad with the in-
ventor or the deviser of it riding thereon
in a handcar; in both these views not the

New

Unless some form of tester (usually
crude and home made) is available, it is
at present common practise to replace
with new fuses, all the fuses of a cutout

This Useful Device Comprises a Flashlight
and Two Standard Edison Sockets in Which
the Test Lamps Are Placed. The Flashlight
Can Be Used to Illuminate the Fusebox, and
by Means of the Lights Shown, the Fuses
Tested Rapidly and Accurately, the Lights
Flashing Up if the Fuse Is O. K.

box in which one fuse has blown, waiting
for a future opportunity to make a test to
detect the blown fuse or fuses, and to re-
place in stock the fuses which have not
operated.

Time-Table of the Elevated Railroad in 1872, Showin
Service It Afforded and the Stations at Which It

least interesting part is the aspect of the
city before the days of steel frame struc-
ture, of knee-length skirts and other mod-
ern improvements.

The publication of this article was
brought about by the accidental finding of
a time-table of the elevated railroad as it
ran in 1872. Its route extended from near
the Battery up to 3lst St.; leaving it at
31st St., a short walk brought the traveler
to the old Hudson River station near 10th
Ave., whence the local trains for stations
on the Hudson River Railroad used to
start. It took some time to get from 3l1st

the Limited
opt.

%

many years.

The first practical operation
of the road was by dummy
engine, which was certainly
obnoxious to the residents, and the effect
of the discharge of smoke and steam was
perceptible on awnings and painted work
of houses all along the line.

Among the early cars used on the road
were some with specially low centers of
gravity, the floor between the trucks being
carried far down almost to the level of
the roadbed. The end compartments were
reached by short stairways. People were
dreadfully afraid the cars would fall over
sideways. Of course there was no more
danger of this on an elevated structure
than on the ground, and such an accident
on the ground is almost unheard of.

Lamp ‘“Fuse Tester”
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An appliance designed to do away with
waste of time and money to discover a
blown fuse is here illustrated.

Essentially, it consists of a device to
test fuses tn situ, with safety, while the
back of fuse is illuminated by the light
from a dry-cell flash lamp. The tester is
held in one hand, the light flashed on, and
the necessary contacts are made by means
of the two-contact points shown in the
illustration—one a stiff heavy rubber in-
sulated wire—and the other a rubber in-
sulated flexible wire. The result of the
test is immediately apparent by the light-
ing or remaining dark of the two test
lamps arranged in series,

AN R st .
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New Science WrinKkles

SEEING THRU THE SKIN.

Prof. Lewis Farigoutte of the Uni-

versity of Paris has recently written a
hanls  whirh coealle ta nravae that the

Can We See with Our Skin? Professor Lewis Fari-

outte, of the University of Paris, Claims That Tests
" A eculiar

ve Demonstrated That the Skin Contains P\
Nerve Terminals Which Act as ‘‘Eyes’”

ings are composed of microscopical ex-
pansions interposed between the cells.
Prof. Farigoutte says that these forms
of nerve endings have to do with the
scnsc of touch, and some of them are
also associated with the sense of vision.
He pictures these microscopic expan-
sions as being little eyes, as found in
many invertebrates, and thus, that a
collection or a group in certain parts
of the body, would constitute a com-
pound .cye.

The visual impulses originating from
the skin are then transmitted via the
central nervous system, in the same
manner, that the impulses from the
cyve are conveyed to the optical lobe
or any other center of sight.

Prof. Farigoutte has conducted his
rescarches on hypnotlzed subjects, who
were blind, and 1s willing to stake his
~eputation upon the truth of his dis-
covery. If such a discovery is absolutely
authentic, it at least suggests a way for
the blind to see, when they have been

NEW VACUUM CLEANERS FIT BODY

This miniature vacuum cleaner weighing
but six pounds is slung cn the left hip of

MACHINE

It may be the fortune of some of our read-
ers to seat themselves in a comfortable
chair and have their shoes polished by
machinery. The illustration shows one of
the recent, highly perfected appliances for
doing this necessary work, and the distinct-
ive peculiarity of this machine is that its
operations are complete. In some of the
machines a mang has to be in attendance;

A Mechanical Shoeblack That Cleans and Polishes
Your Shoes in One and a Half Mmutes and Ex&ec
No Tip for Doing It. It Is Supposed to Do the Work'

he holds the rotating brushes in contact
with the shoes and gives the final artistic
touches by the regular hand appliances.
But the machine which we illustrate here
is a completely automatic mechanism. The
coin is inserted in the slot and the machine
does the rest; dusts the shoes, dries them,
polishes and brushes to a shine and finall
rubs with a cloth to give the finishing toucK
to which we have now become accustomed.
One and a half minutes only are required
for the process. The machine falls in the
class of automatic vending machines, and
its exploiters believe, that it will obtain
very extensive introduction and apprecia-
tion from the public.

TESTING INSULATORS

The very high tension electric circuits
now used for long distance power distri-
bution require the highest grade of in-
sulators. These insulators are made of
the most carefully selected material and
are rigorously tested before leaving the
factory or betore use. They are subjected

A Spectacular Huh Volngo Test Conducted on a
Such as Is Used on
Hi(fl Tension tuumiuiol Lines. The Volu(o Is
Increased During the Test until the bharge
Breaks Down the Air Dielectric and Flashes Over.
The Insulators Here Shown Are Quite hrmn
or About as Big as Dinner Phteo, and the

Took Place when the Vol Was lhiud to a Po-

tential of 430, olu AC

to a very high potential until the point
called the “flashover” is reached, when
the spark is discharged and leaks from
terminal to terminal outside of the in-
sulator.

This discharge is kept up for a long
enough period to detect any weakness in
the porcelains. Another test which may
be said to be applied once for all on a
standard shaped or experimentally shaped
insulator, is called the ‘“‘design” test, to
determine whether the shape of the in-
sulator is such as to restrict the discharge
to the air. The test is made still more
conclusive "by sprinkling the surface of-
the insulator with water so.as to make a
rainy day test.

The cut shows a wonderful aerial dis-
charge produced during the testing oper-
ation_of some insulators at a potential of

430',000 volts A.C.

properly trained for this work. of Four Active Boys.
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New Water Wheel Electric Plant

————— -
A la o an

— e n tma A ek e

porting ftame being carried on-floating pon-
{):ons Evhich our diagram shows, and which
" rise and fall with the water keeping the
lower blades of the wheel at a uniform
depth. .
he plant can be variously arranged. Our
diagram shows a water wheel at the right,
which by multiple chain and sprocket wheel
earing, drives the dynamo seen at the left.
ﬁe dynamo proper may, of course, be
* driven by a leather belt, but the multiplica-
{ tion of the speed of the slow rotating water

chain-
wide
e day.
urrent
house

wheel.
{toit
ninute
sed to
water.

The advantage of such plants as these is
that 24 hours of low power may be accumu-
lated by storage battery or water reservoir
so as to enable the power to be used at a
higher rate for a few hours, if such may be
necessary.

One illustration shows the duplex water
wheel pontoons ready for launching. An-
other shows the interior machinery, while
the diagram shows clearly the multiplying
gears. :

< " The Smallest Telephone

This portable tele-
phone, no thicker
than an average
pencil, is being
manufactured in
Germany. It is
called the “Phono-
phor.” When tele-
phoning, simply
stick the receiving
end in your ear
and talk into the
double -disked
mouthpiece after
you have attached
the instrument to a
city telephone wire.
A register for ring-
ing up the number
of calls is also part
of the apparatus.
As yet, the authori-
ties have forbidden
1$ use, altho it has
veen patented. The
young lady is
shown demonstrat-
ing how light the
“ Phonophor” is.

and how port-
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about as big as an American five cent-piece.
ir,” probably the small-
electro-magnetic type
r, is of considerable in-
-ical and telephone men,
> de Lange thermo-tele-
fine U-shaped platinum
:ated and cooled in syn-
tony with the fluc-
tuations of the tele-
phone current, this
receiver represents
a most remarkable
piece of work when
it is considered that
in this small com-
pass are included
two electro - mag-
nets, wound with
extremely fine wire,
probably about No.
50 B. and S. gage.
The permanent
steel magnet of the
receiver is enclosed
in the longer
chamber shown.
It is here shown as

a deaffone.
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Editor’s Mail Bag

WE ARE DETERIORATING

EpiTor SciENCE & INVENTION:

_Having been a reader of your magazine,
virtually since its inception as Electrical
Experimenter, I have been enabled to note
the gradual metamorphosis of Science €9
Invention from a technical publication to a
purely juvenile science periodical.

The present status of your publication is
not up to the original standard which has
been maintained in the past. This has
been the unanimous opinion of numerous
former readers of the magazine, who evince
no desire to resume subscription.

I sincerely trust that Science € Invention
will in the near future represent a publica-
tion of interest to the technically inclinéd
of higher plane than most of its readers
now represent.

Yours respectfully,
SiMoN MENDELSOHN.
Chicago, Illinois.

(Please realize in the first place that with
@ magawine such as SCIENCE & INVENTION
you have, editorially speaking, to satisfy a
great variety of desires on the part of the
readers. If you don’t think so, the next
time you are visiting your Public Library
or ofgrtntime: when traveling, you will be
surprised at the great variance in age of the
people whom you see reading a magazine of
this class. It is certainly evident therefore,
that if we publisht a magazine edited in the
fashion you suggest, that we most surely
could not expect to obtain the support of the
younger science students. Not only this,
but you must not forget that the average lay-
man, and by this we mean people whom you
meet every day anywhere, and who have a
certain amount of liking for scientific subjects,
will not—and we might as well say cannot—
read the heavy technical articles written in
the usual scientific style for deep sciemtific
scholars.

We feel sure from our past editorial
experience and speaking of course from the
business oiewposnt—as mno magazine can
exist if the circulation and advertising features
are ‘not carefully watched and properly
handled—that if you were to rely on the
really very small number of pure science
readers who would like to see a monthly maga-
zine filled up with long, dry articles, on such
subjects as Biology, Medicine, Entomology
and so on thru thirty or forty subjects which
the average lover y science knows very little
of, you would find yourself high and dry on
the island of bankruptcy before long.

Our experience in interviewing many
f!O?k‘ in all walks of life who read Sci1ENCE &

NVENTION cvery month and like it,—and
this includes doctors, lawyers and engineers,
men who had the benefit of a college education
and know something at least of true science,~
only gives us a stronger resolve to endeavor to
presentin cach succeeding issue of our journal,
the latest and most interesting happenings in
the world of science and in a palatable
manner 50 to speak; the average reader of a
magazine of this type we have found, will
not sit down and read page after page of dry
text. What he likes to look at first, are the
pictures .and after that he will frobably
condescend to read 5§00, 1000 or possibly 1500
words once in a while if it is popularly
written.

We try to write our articles or have them
written in as popular a style as possible and
also in an entertaining manner and they must
be authentic.

You say, that the present status of this
publication *‘is not up to the original stand-
ard,”” and we certainly do not agree. with
yox at all—for many of our ablestreaders,
men of wide experience and reading, haoe
repeatedly told us that SCIENCE & INVENTION
has improved progressively each year, and to
the best of our belief we never have publisht

such an excellent variety of popular scientific
artu‘lu, written b fmineut scientific authori-
tes, as we are publishing today.—EDITOR.)

THIS JOKE IS ON US

The biggest joke you ever publisht is your

announcement occupying the center of your
scientific humor page.
. You state there that “copied” jokes have
little or no chance—while all around your
announcements are copied jokes, and ye
gods! of what ancient vintage.

—C. J. BaLL.
Fort Wayne, Ind.

(True, friend, very true. We know it, but
what can we do? Print nons at all? Now
suppose, Mr. Ball, YOU sit down and send
us a few real ones—just think, $3.00 and
$1.00 per!!—EDITOR.)

We Herewith Present the Editor's Mail
Which We Publisht as a Mon l?ut?n.:
Some Time
a Number of ting on
SCIENCE & INVENTION and Its Policies
That We Have Decided to Publish a Number of
These Letters Each Month. Write and Tell Us
What You Think of SCIENCE & INVENTION
but Try and Limit Your Discussion to 200
Words or Less, as We Want to Publish as
Many of These Letters on This Page as We
Can. Address All Letters for the Editor's
Mail Bag to—Editor, SCIENCE AND INVEN-
TION, 233 Fulton St., New York City.

HE LIKES DeQUER’S ARTICLES

Editor ScieNce & INVENTION:
our magazine is certainly a wonder; the
articles are real gems, every one of them.

In your November, 1920, issue, you have
one article in particular, viz: “Dr. Pringle
Discusses Life,” by John De Quer, on
page 726. It 1s so far ahead of all other
articles discussing “Life”” that there is
absolutely no competition. I have heard
so-called learned men get up at various
meetings, and cuss and dis-cuss thissubject;
they usually wound up just exactly where
they started, but this fellow De Quer really
takes you some place and don’t leave you
either to get out ot a wilderness alone.

The mistake most authors make on this
subject “life” is that they discuss it a great
deal like they discuss “God,” you have to
take everything on “faith;” it is all theories
and no facts.

The only thing that I did not Like to the
story is that it is like everything else and
came ‘“‘to an end;”’ let us hope that the Dr.
will soon take care of the patients he had
in the office, eat his luncheon, and take up
the discourse again.

es, we earnestly hope, that there will

be many more such scientific articles along

the same and similar lines. And the stories

on other subjects in your magazine are of
the same high type and large calibre.
Cordially and Sincerely Yours,

Dr. Frank A. Woopwarp, M.D.,

Los Angeles, U. S. A.

WHAT HE LIKES

Editor SCIENCE & INVENTION:

The parts of your magazine I like best
are Electro-Experiments, Chemistry, almost
all kinds of expennments.

I like the “How to Make It” Dept.
Articles like “The Human Aura,” “The
Moon Rocket,” and “In 1999,” and the
Scientific Stories cannot be beat.

As the “Electrical Experimenter” your
magazine stood in a class by itself, but it
seems to be getting more like the other
“new- invention’’  books on the market
until the May issue. I like the May
number better than any other one, since
you changed the name to Science & Ingentiony

It is still the best magazine of its kind on
the market.
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. Please give us more Science and less
invention. The Editorials, too, are fine.
You asked for criticism. This is mine.

C. E. GiBss.
East Peoria, 1ll.

WHY WE DO IT

Editor SciEnce & INVENTION:

I would like to make a suggestion in
regard to your excellent publication,
Sctence €3 Ingention. When you tell what
is going to appear in the next issue why
don’t you print it? As an example in _the
April number under the heading, “A Few

ay Articles.,” there were no less than
seven articles given that did not appear in
the May number.

B. J. KiNGsTON.

Tippecanoe City, Okio.

ANSWER

(We thank you for your suggestion, but
altho at times we seem to see our way clear to
publish the articles which are listed, it
frequently happens that something new in the
scientific hﬁd tnterests the masses and, there
fore, we have to get there and get there quickly
if at all, hence some of the articles which are
listed have to be removed. It is for this
reason usually that articles which are ans
nounced sometimes do mot appear until aé
some future date when we see our way clear.
Nevertheless. all the articles announced are
usually publisht eventually.—EDITOR).

WANTS MORE “MONSTERS”
Editor Science & INVENTION: :

The article, “Monstérs of Long Ago,” is, I
consider one of the best which has appeared
in Science € Inoention for some time, “It is
more of the nature of “Science,” than the
great portion of the magazine which is
devoted to Radio, Electricity, etc. I am
surprised that this magazine like others'has,
turned more to the spectacular and extra-
ordinary instead of following pure science.

Let us then have more Geology, and
other natural sciences. . .

They are not in accordance with the
new title which the magazine has assumed.

HEODORE H. CooPERr.
Batavia, N. Y.

(Correct; we would like to do so, but the .
majority of our readers want—unfartunately—
“sugar-coated science.” They abhor “‘dry”
science articles, and if we were to print only
such our circulation would be 20,000, instead
of 200,000, and that means that we could not
frint all the good things we do now. Only

y having a large circulation can we hope to
keep up printing the variety we give now, to
please every reader, so that each one will find
atleast a few articles that he likes.—EDITOR.)

A HANDSOME BRICK—BUT

Editor Sc1ENCE & INVENTION: :

I enjoy your magazine very much. How-
ever, l’ am afraid that it is getting to be too
much on the order of a gkid'a magazine.
Do not be mistaken; it is not as good as it
was. I am sorry that it is getting worse
for it can be the best magazine on the U.'S.
files. No doubt some of your proposed
inventions would bring a tidy. sum if.
developed but they will never get you any
place as they are now. Several people have
said, “H. Gernsback can make more money
proposing such things than he can by
developing them.” I am of the present
opinion that he is right,

Have some more articles by T. O’Conor
Sloane, they are fine.
. Harorp C. Risor.
Lompoc, Calif. i

(True. True. The prophet was always
liked in every country but his own! Just the
sume our “‘theories’” are coming true right
along.—EDITOR.)
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Home Electrics

By G. L. HOADLEY, M.E.

Electro-Magnets and the Laws of Magnetism

EARLY everyone has seen or

heard of orseshoe Magnets.

.l. They are commonly seen on the
flywheel of the Ford automobile,

in the ordinary telephone gener-

ator for ringing up ‘‘Central”, and its uses

! Fig. 1—Magnetic Lines of Force About a Horseshoe

Magnet, as Shown by Iron Fili%a. Blueprint or
Photo. Printing Paper is Very Usefal in Making
Charts of the Fields About Different Magnets.

are many. Many other forms or shapes of
:nagnets are in use, but the Horseshoe type,
shown in Fig. 1, or some modification there-
of, such as the door-bell magnet, is very
commonly met with.

All are familiar with the attraction or pull

exerted by a magnet on iron or steel near it.
I"ig. 2 shows iron or steel nails attracted by
a magnet, and this property is utilized in
many ways—one of the most important
Lieing the handling of scrap and other iron
by huge electro-magnets. Let us examine for
a_moment the nature of this magnetic force.
If a sheet of unglazed paper be dipt into a
tray of melted paraffine and this paraffined
raper is laid on top of a horseshoe magnet
and then iron filings are sifted over the
j-aper, while gently tapping it with a lead-
pencil, the filings, being attracted by the
magnet, will arrange themselves in the di-
rection of the magnetic lines of force as
‘shown in Fig. 1. Then on warmlng _the
paper so as to melt the paraffine the filings
will be fixt in place. This gives us a picture
of the UNSEEN lines of force which sur-
round a magnet. .

Kinds of Magnets. There are three kinds
of Magnets. The natural magnet, or load-
stone; the permanent steel magnet, and the
clectro-magnet.

Weak permanent magnets can be made
' v simply rubbing a piece of iron or steel
wi‘h a natural magnet. Stronger magnets
will te made by stroking a hard tempered
. iece of steel with another strong permanent
magnet. Probably, the strongest perma-
nent magnets can be made by inserting one
limb of the Horseshoe in the upper end of a
spool wound with insulated wire, then turn
on the current, tap it, turn off the current,
insert the other limb in the other end of the
coil and repeat the operations taking care
to give opposite current direction for the
two poles by this method.

. Seal
- -~
Laeemaoll

-
-
Seeecace”

-

\‘\:\‘ \:‘:_ » y //
e rig.2
D; %_ the Lines ‘o:fo:mo‘l:l an Otpnh.E‘ndod Coi:
of Wire Without a e. Right— Magne
Supporting Chain of Iron Nails.

If a number of turns of insulated wire is
wound upon an iron bar it makes a strong
electro-magnet when a current of electricity
is sent thru the coil in the spool referred to
above previously. A diagram of its mag-
netic lines of force is shown in Fig. 3. Since
the magnetic effects obtained with the elec-
tro-magnet are identical with those gotten
from the permanent magnet, we know that
a current of electricity can be made to pro-
duce magnetism. Fig. 4 shows a diagram of
the UNSEEN magnetic lines of force sur-
rounding a straight wire carrying a current
of electricity.

Magnetism differs from the electric cur-
rent chiefly in the fact that it cannot be insu-
lated. Magnetism will pass thru air, stone,
clay, mica, or any insulating material,
while an electric current will not to any
appreciable extent.

Magnetic Screens and Their Application.
Oftentimes, it becomes necessary to shield
some delicate instrument from a magnetic
field nearby. An iron cage or box, com-
pletely enclosing the device, will effectively
shield it from external magnetic influences.

~~~y

Fig. 7—Caught in Trolley Wire. Be Careful Not
to Get Shocked in Relcum% Him. Heavy Rubber

Gloves or a Coat, Dry Wood, Sticks, Etc., Ma
be Used, But Bonst Fouch the Victimre "Body’ Wi
the Bare Hands.

The enclosing box does this by virtue of the
better permeability of iron than air. The
madgnetic force lines take the easier path
and travel around thru the iron rather than
across thru the air spaces and enclosed de-
vice. A soft iron case completely enclosing
a watch will effectively protect it from the
stray magnetic field of a dynamo.

In these days, the rapid introduction of
Electric Railways, the proximity of tele-
phones and telefraph wires, and the rapidly
extending use of electricity in the home for
the various electrical appliances, make it
sometimes necessary for the average person
to either shield his watch from these outside
magnetic effects or else preferably to carry a
non-magnetic watch. It may be obtained
in all the various grades. The Paillard non-
magnetic watch is both non-magnetic and
non-oxidizable. It differs from the ordinary
watch in that the hairspring and balance
are made of Palladium metal instead of
steel. Palladium is one of the rare metals
and is non-magnetic, yet possesses the ten-
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sile strength and other necessary properties
to give satisfactory service. :
Demagnetizing Process. Wherever watches
are repaired or sold, commercial demagnet-
izing coils are often to be found. Fig. §

AMIAAA

000000 Door bell '
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A Simple Demsagnetizing Apparatus for a Watch.
It is Designed for Operation on Alternating Current.

Fig. 6

shows a watch demagnetizing coil. The
process of demagnetizing a watch with it is
as follows: Connect the coil to a lamp socket
using alternating current. Hold the watch
flatwise horizontally within the center of the
coil and close the key, s. Then, slowly pull
the watch out of the coil horizontally for a
distance of 18 inches from the coil. This
process may have to be repeated several
times to remove all traces of magnetism.
To test for magnetism in a watch, place a
jeweler’s or else a pocket compass directly
above the balance wheel in the back of the
watch. If magnetic, the compass needle
will vibrate back and forth rapidly. If no
magnetism exists, the compass needle will
remain quite still.

Construction of a Demagnetizing Cosl. It

‘is possible to build a demagnetizing coil

which will give satisfactory service. It may
be constructed in several different ways.
Fig. 6 shows an outline sketch of a simple
coll, suitable for demagnetizing watches and
other small objects. Procure a small
wooden cigar box to serve as the core of the
coil. Remove the ends of the box and wind
it with about 150 feet of No. 24 cotton-
covered copper magnet wire. This will give
roughly four layers, 8 inches lengthwise of
the box and makes 130 turns. Connect an
adjustable rheostat or resistance in series
with this coil and place the entire device
across the low voltage side of a bell-ringing
transformer. To demagnetize the watch,
lay it in the box, close the circuit to the
transformer and gradually cut in resistance
with the rheostat till the current is prac-
tically zero. Test for magnetism as pre-
viously explained and repeat the process if
necessary.

Accidental Shocks—How to Avoid Them.
In spite of all precautions, electrical circuits
which are normally insulated from the earth

(Continued on Page 356)

+

rig.4

Lines of Force Surrounding a Lineal Conductor of
Current. This Can Be Demonstrated Means of
Iron Filings on a Glass Plate or Piece of Cardboard.
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Home Mechanics

Conducted by WILLIAM M. BUTTERFIELD

LAWN SWING FOR BABY

The swing shown in our plate is pro-
fessional and shop-made in appearance, yet
it is an easy home-mechanic sort of thing
to construct. It is made entirely of metal
and canvas. First there is a square frame

oy

A Comfort for the Baby in Dog Days; a Home-Made
Hammock in Which He Can Sleep and Play.

of 14" gas-pipe, having ordinary pipe elbows
at its corners, which supports the canvas-
ket swing; then a base frame similarly
constructed of 14" gas-pipe and elbows;
a top rail of }4” pipe with common caps;
four rods connecting the base frame and
top rail of 3" pipe—their ends threaded
in holes in the elbows and caps as shown;
two 3" rods, bent awning-frame-fashion,
retaining two awnings, either of which turns
over back against the other when attending
to baby’s wants; two 34" flexible wire rope
swings, ten screw eyes for awnings and
swing ropes, and, finally, the canvas awn-
ings and canvas pocket swing. This little
device is simple, safe, sure and cleanly.

AUTOMOBILE TABLE

_ A day or afternoon outing trip in the
auto is conducive of that all-gone feeling,

==k
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A Table to Be Set Up in the Tonneau of an Automo-
bile, So That the Picnickers Can Sit in Comfort on
Spring Cughions While They Eat,

commonly known as hunger, yet many an
excursionist returns home, in these days of
income-and-profit-taxes, with hunger un-
appeased, because they do not like to climb
humbly down from their car and partake
of food on the grass in plebian picture
fashion, or partake of a sandwich out-of-
hand in the car—a proceeding that always
seems to have a degrading aspect.  If one
could sit in state, anywhere, and eat from a
well appointed and decorated table forming
a natural part of the equipment of the auto,
the act would be as pleasing, satisfying, and
dignified, as lunching in a public dining
room. Taking this view of the situation,
the author has devised such a table, which
is shown in the illustrations, asking as a
reward for the forethought there shown,
that some home mechanic, constructin
such an apparatus, will provide him wit
the means of seeing his particular table in
actual use, and even experimenting with its
savory load.

The device forms, when closed, a flat
board-like mass, that lies unobtrusively on
the floor within the tonneau between the
two back doors, out of sight and out of the
way. When in use the sliding ends are
drawn out and hooked over the opposite
sides of the body, with the felt on and
against the smooth lacquered metal, as a
B{ecaution against_scratching or marring.

ubbie can go as far as he likes with the
table, making it of real mahogany, just as
wifie can spread with the napery and table
fixings, for the thing is going to catch on
and become popular; it is just the thing
autoists have been looking for.

TENNIS COURT BENCH

Out of old Japan has come the charac-
teristic water gate, common in most Japan-
ese gardens as a striking feature of decora-
tion. In our plate we have convention-
alized the top of the gate, so as to form a
pair of kets for holding rackets and
tennis-balls, yet still having it retain its
striking decorative quality. With its two
posts, it forms the back of the design for a
tennis bench, shown in the figures. The
idea is to have two benches, one at either
end of the court, constructed in a vigorous,
not too highly finisht, manner, and stained
to represent wood that has been exposed

IMPORTANT:

TO NEWSSTAND READERS

IN order to eliminate all waste and unsold

pies it b y, beginning
with this month, to supply newsstand dealers
only with the actual number of copies for which
they have orders. This makes it necessary to
place an order with your newsdealer, asking
him to reserve a copy for you every month.
Otherwise he will not be able to supply your
copy. For your conv , we are append
ing herewith a blank which we ask you to be
good enough to fill in and hand to your news-
dealer. He will then be in a position to sup-
ply copies to you regularly every month. It
you are interested in receiving your copy every
month, do not fail to sign this blank. It costs
you nothing to do so.

Please reserve for me. . .copies of SCIENCE
& INVENTION every month until I notify you

for years to the weather—oil and creasote
is a good finish and out-of-door preservative.

The backs, for effect, should be at least
seven feet high, with the Proportions, about
as we have drawn them, for all of the other

parts.

A Japanese Structure to Adorn the Tennis Ground.t
Holding Rackets and Tennis Balls, and Providing
Bench to Sit On.
CROQUET EQUIPMENT HOLDER

In one of the cuts we have displayed
device, patterned after a Japanese lanter
for holding wickets, balls and mallets wh
they are not in use on croquet grounds.
is made of wood with a box-like top a
base closed with doors. The outside of t
device is painted and heavily sanded ®
make it appear like stone—just as wooden
stoops were at one time painted and sandel
for a like purpose. A device of this kind,
carefully made, first saturated with oil amd
creasote and allowed to dry thoroly, will,
when finally painted and sanded, last for
many years, growing brown and mellow
with age. If a concrete or flag-stone base
is sunk into the sod for the foot of the laa-
tern to rest upon, there will be no sinki
in winter or rainy weather, or bother wi
the lawn mower when cutting the grass. '

otherwise, and greatly oblige,
H NAME.....occvvvierrsesaeoascscsacnns Ni is Again Called on, This Time for a
§ Address Cabiaet for the Croquet Lawn to Hold Balls,
% ............................... Mallots, and Wickets
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Popular Astronomy

By ISABEL M. LEWIS, M. A.

T may be helpful to us in our ef-
forts to form some idea of the rela-
tive sizes of the various members of
the sun’s family, and of the extent
of the solar system as a whole, if
we understake to construct a model of
the solar system, which model will show
in the correct proportions, the sun, the
planets and their moons, and the planet-
oids or asteroids, as well as their rela-

of U. S. Naval Observatory

A Model of the Solar
System

may take to represent our terrestrial
planets, as they are called, Mercury, Ve-
nus, Earth and Mars.

The asteroids, or planetoids, which
lie between the orbits of Mars and of
Jupiter, range in diameter from about
five hundred miles for the largest to five

Uranus, and Neptune, we find that we
are dealing with bodies far larger than
the members of the terrestrial group.

Jupiter, the largest planet in the solar
system, will be in our miniature system
a huge globe with a diameter of about
five feet six inches, which is about the
average height of a man.

Saturn will be a globe four feet seven
inches in diameter, standing as high as

© 1921 by Science and Invention

‘he IMustration Presents the Coup D’Oeil of Mrs. Lewis’s Illuminative Article. The Relative Sizes of the Members of the Solar System Are Indicated. Some

[ave to be put in Perspective as the Size of Our
Building Which Tells the

ve distances on the same scale, and the
istance of the system from the nearest
tar.

As we are all familiar with the small
chool globes, six inches in diameter,
-t us take one of these to represent our
lanet Earth. The diameter of the earth
; wvery close to eight thousand miles, so
re take as the scale for our model of
1e system six inches to eight thousand
11les.

Venus, on this scale would be repre-
ented by another globe only one-fifth
f an inch less than the earth-globe in
iameter.

Mercury would be a ball two and
aree-tenths inches in diameter, a little
maller than a tennis ball, and Mars
rould be three and two-tenths inches in
jameter—just slightly larger than a
aseball. These four balls, then, we

e Would be too Small to Con

tain the Sun.

or ten miles for the smallest. There are
few asteroids over one hundred miles
in diameter. The four largest are Ceres,
Pallas, Vesta, and Juno, and their di-
ameters, as measured by Prof. Barnard,
are 485, 300, 243 and 118 miles respective-
ly. On the scale we have chosen Ceres
would be a small marble (34 of an
inch in diameter) and Pallas we might
represent as another still smaller marble,
The other asteroids we might represent
by shot or beads of various sizes, or
in the case of the very smallest, five
miles or so in diameter, by grains of
sand. The great majority of the aster-
oids are probably between ten and fifty
miles in diameter, so most of them
would be grains of sand or very small
shot in the model we are constructing.

Coming now to the group of major
planets, which includes Jupiter, Saturn,
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It is Put Modestly in the Background
tory of Its Relation to the Pigmy Planets Which Wait Upon Its Attractive Powers.

Alongside of a Four Story

the average twelve-year-old boy.

On the scale we have chosen both of
these planets would appear considerably
flattened at the poles, the polar diame-
ters being on our scale several inches
shorter than the equatorial diameters,
but we will take the average diameters
for these globes.

Tho the ball of Jupiter is con-
siderably larger than the ball of Saturn,
we find our model of Saturn is a far
more awkward body to handle, for we
must add to it a system of rings, un-
attached to the ball of the planet of
course, which ring-system is made up
of three parts, an inner dark ring,
a central ring as bright as the ball itsel,
and an outer ring, that is less bright,
and that is equal in width to the inner
ring. The inner edge of the inner ring

(Continucd on Page 361)
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MOTOR HINTS

First Prize $25.00
ELECTRICAL LOCK
The attached diagram shows an or-
dinary telephone jack of the short
circuit type used as an automobile lock.
The telephone jack is mounted back of
the instrument board in a vertical posi-

opmt ~'8 88

Ammeter
. Herrypler

il

NOTICE—CONTRIBUTORS ! ! !

of suggesti

in this department.
are suggested are very crude, and while some i
of them may be original, they are so im; ctical 3
of waiog ot installing such & device. Thess in. |
of or a device. ere is,
b ver, one device that is “h-dlywhid:i
a] endy has as yet not been invented. We
refer to a device that would prevent stealing of
motor cars. In the City of New York alone,
there are stolen every day an average of 15 cars.
The average for the entire country varies from
between two to three hundred cars each and every
d::ll Tl:is is a terrible loss and must be stopt

a cost.

. .For the next few months we will, therefore,
give prizes only to such devices as prevent
of cars. We have Publuht a few good

ones in the past, but we feel sure that there are
a good many others that should prevent thefts.
It should be remembered always that motorists
Sio . 'iwl.hmg a:nt - b‘:d o ckdl;-
ces; somethi can be put in place »
-ndtln} gunbﬁrego:ed julst as qm’glkly,ﬁ‘:iwht

—
< Rlephane ook

shar! crreurt Bype =

of Locking an Automobile by a

A Simple System
ghort-Circuidn; ack Switch

tion, out of sight, so that the plug can
be conveniently inserted in the jack.
One spring of the telephone jack is
grounded and the other one is con-
nected to the wire which connects pri-
mary of the ignition coil to interrupter.

Withdrawing the plug operates the
lock by closing the shunt circuit around
the interrupter which renders same use-
less as far as opening the primary cir-
cuit is concerned. If ignition switch is
closed in an attempt to start the en-
gine, the ammeter will indicate ignition
current, showing that the circuit is not
open, but there will be no spark at the
spark plugs.

In the normal operation of the car
the plug is inserted in the telephone
jack, thereby opening the shunt circuit
around the interrupter, and left there
as long as the car is to be operated.
After stopping the engine the driver
simply removes the plug and takes it
with him with the assurance that the
engine will not be started until the
plug, which he has, is inserted in the
telephone jack.

Handling the plug is much easier than
operating a key in an ordinary lock.
The telephone jack can be obtained
from any telephone company or from
most stores handling wireless or tele-
phone apparatus.

Contributed by J. S. KINNEY.

Second Prize $15.00
KLAXON SOUNDS WHEN
THIEF SITS DOWN
The principle of operation of this
alarm system on the automobile is as
follows: When the owner gets out he

How to Prighten an Automobile Thief. The Klaxon
WSoundmen He Occupies the Driver’s Seat.

e , of course, al-
ways be secret so that the casual crook will not
know how it is used. Variations of the device
should be ible so that even after publishing
such a device and giving it the fullest publicity,
still it could be attached in such a way as to
defy detection by the average man.—Editor.

FIRST PRIZE................
SECOND PRIZE..
THIRD PRIZE...............

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

i

throws in the “secret switch.” Now if
anybody gets into the car he will sound
the Klaxon as soon as he sits down.
He no doubt will soon become, alarmed
because of this unexpected noise and
will at once start to make a hasty re-
treat.

Contributed by C. S. CIERPIK.

Third Prize $10.00

UNIQUE AUTO SWITCH LOCK

An inexpensive Auto switch lock may
he had by forming a piece of rod-iron

Locking the Switches on a Car With a Yale Padlock.

as shown in drawing herewith to fit
snugly over the switch and light keys
which are hollow-formed in the center,
so that it cannot be taken off across the
tops of the keys. The cycle lock shown
(Yale) runs through the holes in the
end of device and makes it a thief-proof
lock as the switch keys cannot be
turned.

Note outline of device and padlock,
and position of the keys, which are
shaded and at A-A is an end view of
both key and rod-iron device. Note the
snug fit. .
. Slight modification will make it
answer for other switch buttons.

Contributed by R. C. LEIBE
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SHOCKING THE AUTO THIEF
Here is a good way to fool the auto

crook. It works fine on Fords, because on

them, one side of the secondary of the
coil is grounded, and the other side runs
to the spark plug. First get some No. 22
B. & S. bare copper wire and wind
around the rim of the steering wheel,
making sure not to let it touch the

Ao Attachment to the Steering Wheel of a Car, Giving
an Electric Shock to the Thief.

metal spokes of this wheel, because this
would cause a ground and it would not
work. After the wire has been wound
closely, solder ends together and rug
a rubber covered wire down along thé
steering wheel shaft to a small singlq
pole switch on the dash board, theg
from the switch to one of the spark
plugs. When the thief gets in, start
the machine and everything is running
nicely, nothing looks suspicious, until he
grabs the wheel and tries to give i
more gas to start off, but he feels some
thing and jumps, and says to himself;
“x~—{—?—!— Nothing doing, this is tos
much for me to hold,” and walks away
before anybody has seen him. If you
think placing the switch on the dash
looks too suspicious, put it somewhere
else, under the hood, for instance,

Contributed by FRANK A. VERGES.

THIEF PROOF IGNITION AND
BATTERY PROTECTOR

Put a 110 volt, 100 amp. knife switch
in series with your battery and starter
switch. This will disconnect your elec-
tric system when knife switch is pulled
out at night when car is not in use.
Many fires have been started thru loose

‘4 connections or defective wiring, but this

will make it safe if switch is pulled open
when car is not in use.

A good lock for car: This knife
switch can be installed any place on
your car where it will be handy to get
at, and by placing a metal box on switch
and locking it, the car cannot be started.

Contributed by

E. A. GREENQUIST.

A Knife-Switch Locked in Position by a Steel Cover

to tect the Battery and to Prevent the Car from
Pro ° Being Stolen.
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Practical Chemical
Experiments

By PROF. FLOYD L. DARROW

N my experience I have found no divi-
sion of chemistry which appeals to the
amateur chemist with a more compelling
interest than that of commercial analy-
sis. I assume, too, that the readers of
this series of articles are identical in this
respect with the members of my own classes.
Such work gives skill in manipulation,
develops a considerable knowledge of chem-
istry, and fosters an intelligent interest in
the subject. It is absolutely foreign to
that form of chemical procedure, which
delights in putting into a test tube or beaker

a little of every reagent to be found in the’

laboratory, just to see what will happen.
Very frequently something does happen too,
and sometimes entirely to the discomforture
of the experimenter.

In this article I shall continue the methods
of commercial analysis along lines similar
to those followed in the previous article.

Testin? for Arsenic

Arsenic very frequently contaminates
such common articles of commerce, as foods,
clothing, wall paners, paints, dyes, etc.
T herefore, to be able to detect its presence
is a matter of considerable importance.
Such determinations, too, often figure in
litigation and criminal procecure. But
before any such determination can be
accepted as reliable evidence, it must be
perfectly certain that the chemicals used in
the analysis are themselves free from
arsenic. Therefore blank tests should first
.be made to test the purity of the reagents.
‘These tests are made as follows:

Into each of four small flasks put a few
pieces of zinc. Into flask No. 1 pour a
little of a 10 per cent solution of hydro-
chloric acid. (Ten per cent HC1 has 20 cc.
of concentrated acid to 100 cc. of water.)
Into flask No. 2 pour some 10 per cent sul-
furic acid (6 cc. concentrated acid to 100 cc.

of water). Into flask No. 3 pour a little
of a mixture of 1 part of sulfuric acid to
30 parts of nitric acid. And in flask No. 4
pour some ten per cent hydrochloric acid
containing a few drops of a ten per cent
solution of cupric chloride (10 grams of the
salt to 100 cc. of water).

Then immediately cover the mouth of
each flask with a piece of filter paper mois-
tened with a concentrated solution of mer-
curic chloride. There should be a brisk
evolution of gas in each flask, and, if no
arsenic is present in the reagents, there
should be no discoloration of the filter
paper at the end of half an hour.

The next stef is to prepare the sample.
In case of wall paper, fabrics and similar
articles, cut into small pieces about 30
square centimeters of the sample and place
them in an evaporating dish. Cover these
with § cc. of the above mixture of arsenic-
free nitric and sulfuric acids and add a few
drops of water. Allow the action to pro-
ceed for six or seven minutes; then heat over
a small flame until the acid fumes have
been nearly all driven off. This process

Ajparatus Set Up for Making Test for Arsenic in
Commercial Products, Foods, Etc.

333

www americanradiohistorv. com

gets rid of the organic matter and oxidizes
any arsenic compounds to arsenic acid.
Now break up the mass left in the evaporat-
ing dish, cover it with water and boil for a
few moments. Finally filter into a small
beaker and wash the residue left on the filter
paper with a small quantity of water, allow-
ing the washings to run into the beaker.
The resulting volume in the beaker should
be about 50 cc.

In case of meats, canned goods, etc.,
proceed as follows in the preparation of the
sample- Place in a porcelain evaporating dish
about 100 grams of the sample, cover it
with 23 cc. of nitric acid, and heat, with
occasional stirring with a glass rod. The
contents of the dish will become a deep
yellow color. When this occurs remove
the burner, and add 3 cc. of sulfuric acid,
and stir until the nitric oxide fumes cease
to come. Then heat again gently, and
when hot, add drop by drop, 8 cc. of nitric
acid with constant stirring. Continue the
heating until the fumes of sulfuric acid are
driven off. Then break up the residue left
in the evaporating dish, extract it with
boiling water, filter, and wash as before.

The Gufzeit Test: Arrange apparatus as
shown in the accompanying cut and in Fig.
1. In the Erlenmeyer flask used as gener-
ator place some arsenic-free zinc and in the
double necked \Wolff bottle a solution of
lead acetate. The double anzled delivery
tube must dip beneath the surface of the
lead acetate solution. In the second neck
of the Wolff bottle place a stopper carrying
an empty calcium chloride tube, into the
upper end of which, is thrust a piece of filter
paper, wet with a few drops of a saturated
solution of mercuric chloride.

Now cover the zinc in the generator with
some of the previously tested hydrochloric
acid which contains a few drops of a ten

(Continued on tage 359)
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FreaR Phonographs

HEY haven’t got to the point just
yet where you can buy a talking
machine in the five and ten cent
stores, but in view of the fact that
they have succeeded in producing
a wonderful little electric motor to sell for
a dime, we gresume we may expect a phono-
graph for the same sum, eventually. The
cheapest phonograph we have seen so far

Speaking of Freak Phonographs, We Miustrate Above a Few Choice S
1 in the Upper Left-Hand Corner Shows a $1.00 Pocket Phonograph,

By H. JOHNSTONE

Including the “Shin-

‘dle’’ Resonator and
lectric Tone-arms
for Loud-TalKers

as effective as that from the larfe parlor
machines, as there is no means of keeping

Even a sharpened finger nail, if held in
the groove of the revolving record, will
give a fair reproduction of music and the
writer's little cousin, aged 7, recently de-
rived a lot of fun and amusement from the
family phonograph, when he found that he
could reproduce music, for himself, for no
one else could hear it, from the revolving
record, by simply holding the phonograph

© 1921 by Sclence and Invention

imens, Which Will Undoubtedly Prove of Interest to ernmenten in Acoustics, Fi
ile the Details of Such aMachine Are Shown at Fig. 2. Fi

g. 3 Shows How Phonogn

Music May Be Heard by Holding a Steel Phonograph Needle Between the Teeth, While l?ig. 4 Indicates How the Sound May Be Interpreted From the Record by

Virtue of a Pointed Finger Nail. A Phonograph or

the Wooden Shingle, S
Fig. 6 Shows Soveni

sells for $1.00, and appears in Fig. 1 of the
accompanying illustration. Several details
of the $1.00 phonograph are shown in Fig.
2, as well as several improvements sug-
gested by the editors. In general this
simple phonograph, which is more of a toy
than anything else, works as follows. You

lace the record on the felt covered pulley;

aving previously wound up the string on
this pulley, and at the desired moment the
string is given a sharp pull, causing the
pulley ang the record to spin rapidly, the
same as a boy’s top. The paper horn with
the needle is held on the record by hand.
Of course the reproduction is not as even or

Needle Mounted on the End of a

tiff Visiting Card
wn at Fig. S, Has Been Tried by the Editors With Excellent Success. A H::: Drive. for a Simple Phono
Types of Electric Tone-Arms for Use With Radio Telephone Sets, and Also for Modulating the Current Su;

Such as the Magnavox and Others,

the speed constant, as becomes evident.

A novel experiment in the science of
phonography involves the holding of a
phonograph needle between the teeth and
then bending over the rotating turn-table
and record inserting the end of the needle
in the groove of the record, when the volume
of the sound heard thru the needle and the
teeth will prove quite astonishing. Mr. H.
Gernsback was one of the first who experi-
mented in trying out this stunt, which was
described in some detail with several varia-
tions of the effect, in a previous number of
this journal, as many of our readers will
undoubtedly remember.
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Held in the Hand, Proves Quite a Surprise, Whilg
oe e ° phei.s wn in Fig. s, Wlill:
ed to Telephonic Loud-Talye

needle or a pin between his fingers
The experiment shown in Fig. 5 has beet
tried by the writer with excellent result
and here the ubiquitous shingle instead
being used to ‘‘educate” children, is mad
to give forth music in a more pleasing an
harmonious manner, simply by punchin
a hole in the end of the shingle, as shown
into which a phonograph needle §s inserted
A loud or extra loud steel needle should
used. With a little ingenuity the ‘‘frea
phonograph” can be rigged up with th
shingle so that it will swing easily and
carried across the record as the turn tabl
(Continued on Page 378) :
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must be no loose joints in either circuit.
They must be perfect. There must not be
one or two turns or feet of wire in one cir-
~uit more or less than the other. They must
be identical.

\Vith these points in mind and the ability
to do a workmanlike job we can commence
construction. For the two large exploring
coils, we must build a mould made by nail-
ing 3% inch boards in two layers, with the
grain at right angles, so that they form a
"block 2 ft. x 2 ft. x 14 inch thick. Out of
this, cut a 2 foot diam. circle or leave the
1mould square as desired. Now mail more
it hin boards on one side to project }4 inch
nll around the edge and the same on the
'pthcr side, except that this side is attached
with screws. Fig. 1 shows the mould and
the method of winding.

The coils may be wound with any size of
ropper wire from .064 (No. 14) to .101
(No. 10) with any insulation such as
enameled, single or double cotton, and the
turns from 60 to 100, winding in even layers
according to the size of wire used. But both
-oils must be sdentical in turns, size of wire
i1nd insulation. After winding the desired
:urns, the one side of the mould may be un-
screwed and the coil slipt off, fastening it in
;everal places to keep in shape, by wrapping
t with black friction tape. Now tape the
~vhole coil thoroly, using 34’ or 35" taffeta
»r linen tape overlapping one-half. When
>oth coils are wound and taped, give a good
‘oat of orange or white shellac, and dry
horoly. Cut the heavy wire about 2 inches
rom the coils and solder to each, a 6 foot
ength of heavy lamp cord. Tape the joints
fter close inspection to see that they are
rerfectly soldered. .

The instrument panel may be drilled as
hown in Fig. 2 using preferably 14’ black
nicarta; hard rubber, fiber or hard wood will
nswer as substitutes if necessary. The
nounting of the terminals, switches, am-
neter and buzzer is shown in Fig. 3. To
onstruct the rheostat, drive copper or brass

nails or wire into the little holes and then
laying a turn of No. 16 German Silver or
Advance wire over their heads, carefully
solder the wire in place at each junction.
Solder the ends to the two heavy screws
provided for that purpose.

The contact making buzzer is easily made
from an ordinary buzzer. First solder the
vibrating spring solid to the iron armature,
at the same time catching a little brass
strip which carries the extended contact.
This spring must be solid, to give a very
high frequency, as well as to make the
buzzer almost noiseless.  An ordinary bind-
ing post may be threaded to take a screw
for the stationary contact and mounted as
shown. The contacts must be made of
some non-arcing metal such as silver, and
if possible, should be of platinum or iridium.
Ordinary brass, copper or iron at the point
of contact will not operate perfectly.

The next point demanding the utmost
care and patience in its construction is the
differential current transformer. A micarta
tube, about 2” long and 5” x §¥” diameter,
should be fastened to two end supports,
either moulded composition or micarta or a
wooden block to form a mould. The ends
must not be made of metal. Placeitona
14” mandrel in a lathe or winding fixture.
First solder a 12” length of thin lamp cord
to .010 (No. 30) copper wire, insulate the
joint thoroly, bring out the end, anchor it
temporarily and then wind a full even
layer, ending about 4" from the side of
the mould. Cover with a full turn of rice
or glassine paper and wind a second layer,
keeping the lathe always running in the
same direction. Wrap another layer of
Eaper, and then another layer of wire,

eeping the layers of wire about 24" from
the ends of the mould and adding layers of
wire and paper until the coil is about 2*
diameter. It should now contain about
6,000 turns, but this may vary within
wide limits without materially affecting its
sensitivity. The size of wire may vary
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parallel so that they will slide snugly into
the secondary tube. Be sure to get exactly
the same number of turns in each circuit.
To facilitate this, it is well to wind a tem-
porary coil and then unwind to get the cor-
rect length. Cut off two new wires to the
same length and rewind. \Vhen the prim-
ary, with its two wires wound in parallel,
is in place, shellac inside with a small
brush. Then make a tube of thin fuller
board and slip this inside the winding.
The space inside this must now he filled
with soft annealed iron wire, cut into
lengths about 2!” long. Force in as
many as possible and run shellac into the
ends to prevent any shifting, when complete.

The transformer may now be fastened
to the face plate and the heavy leads
scrapt and anchored. Before further con-
nection, the transformer must be adjusted
by connecting as in Fig. 1 and moving the
heavy primary wires slightly up or down,
near to or away from the core, until abso-
lutely no sound is heard in the receivers.
This adjustment is important and must
be done carefully and not be disturbed after
it is once made. Even an $” movement
of a primary wire may disturb the ad-
justment.

The inductor balances are easily made by
winding 10 turns of .064 (No. 14) insulated
wire on a temporary mould and anchoring
to the micarta support as shown in Fig. 5.
They hold their shape from the rigidity
of the wire. They are assembled in place
at the ends of the transformer, so that their
field may oppose, assist, or be at right angles
to the axis of the transformer core. The
set may now be wired as in Fig. 6, taking
care to get good joints. Fig. 7 shows the
completed panel rear view.

A hard wood case may be used as in Fig.
8 to contain the batteries and plate and
also to form a support for the coils. A
wooden block, taped well to the coils, gives
a good support for the handles. The coils
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The Above an%snow- Details to be Followed in Building the Metallic Ore and Pi
N All of the Wire Leads Should be
the Circuits When the Instrument is Assembled and Ready to be Calibrated.
Is Given by Sound in the 'l‘elllolshano Receivers Worn on the Head. The
-Five Feet sm. Causes the Inductive Balance Between the Two
‘eleph Receivers. It Would Also be Possible to Make the t ect:
Connected in Place of the Phones, and Suitably Calibrated.

of Hard Rubber, ck Fiber, or Bakelite.
Pipes or Other

from Five to Twen
cated or M d by the T

must be kept the same distance apart or
there will be interference.

Now select an open out-door field, free
from buried water pipes or metal junk and
setting the instrument on a temporary
stand, close the main switch. Push the
pear push-button to start the buzzer and
slowly screw in the stationary contact until
it just makes contact. The correct point
is easily determined by a slight increase in
the pitch of its tone and the indication of
about 1 or 2 amperes on the meter. If too
close, it will indicate 10 or 12 amperes and
quickly exhaust the battery.

Next place an ordinary magnetic com-
pass in the center of each coil in turn and
note which end dips down. If it is the
blue or North end, then connections are
correct. If white or South end, the con-
nections to that coil must be reversed at
the instrument board.

Put the receivers on and push the button.
The buzzer should be loudly heard. Move
the rheostat handle until the sound is at
its very minimum. Then turn the induc-
tors slowly until the sound is absolutely
balanced out. It may be necessary to
slightly change the rheostat position, after
an adjustment of inductors, but the adjust-
ment must be obtained so close that no
difference in sound can be detected with the
main switch open or closed.

With the apparatus as in Fig. 8, start at
one corner of the plot to be explored, and
setting the coils lightly on the ground push

the button. If no sound is heard, advance
the coils about two feet, set them down and
again push. Repeat this until the whole
plot has been explored. By thus dividing
the plot up into two foot squares, it can be
covered much more quickly and thoroly
than if the instrument is carried in a hap-
hazard manner several inches from the
ground.

If a sound is heard, then the coils may
be shifted until the greatest sound is heard
when it will be known that one coil is
directly over some buried metal. It is
important to note that the coils and
instrument must bear a fixt relation to
each other and also that the operator’s
head, with the receiver's, must stay in the
center between the two coils. If the head
is bent a foot or so forward, the field from
the exploring coils may cause a sound.

It must also be remembered that the
change in the two circuits caused by any
buried metal is so exceedingly small, that
it may easily be caused by other slight
changes and 1t is only by eliminating every
other variable that correct operation can
be secured.

Wood for Storage Battery Purposes

Some practical notes on the use of wood
in secondary batteries and for the cases for
sets of cells have been publisht in the London
Electrical Review. It limits the list of woods
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pe Locator Here Described by Mr. Todd. The Switch Panel May be Made

Arranged, and Made of
* “The ln:‘iadon

M
Coils to be Upset and
Direct-Reading

ual as Nearly as Possible, in Order to

; Coils Ov uried Metal
etallic Mass Buried in the Ground here
it is this Differential Effect that is Indi-
by Using a Very Seasitive Galvanometer,

.

in use in England for these, purposes to’

pitchpine and teak. The author, Sir
John Anderson, puts the transverse strength
of a bar of teak one foot long, by one inch
square as 814 pounds, while the same size
bar of pitch pine, only runs to about 550
pounds. The critical use of wood is for
séparators in the cells; the wood used for
this purpose having to be chemically
treated to get rid of the wood acids and it is
necessary for it to be extremely porous,
as it really represents a porous diafram.
After chemical treatment, the separators
are kept in water, for they must never be
alllqwed to dry, as they would warp and
split.

Standard use now favors the employ-
ment of thin sheets of wood, where for-
merly wooden dowels were used. In the
case of grid-type negative plates, the sepa-
rators may be placed against such negative
plate, but must never be allowed to rest
against the positive plate, as this inter-
feres with the free diffusion of the electro-
lyte and causes sulfating. Wood used for
containers or cases for the battery should be
treated with paraffin wax melted into the
pores of the wood. The wood separators, it
must be remembered, have very little
strength and must be handled with great
care if they have to be removed from the
cell. They are certainly the weak spot in
the structure, and it is highly desirable that
some practical substitute for them should
be found. -
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Small House Refrigerating Machine

INTRODUCTION
EFORE anyone can talk intelligently
on the subject of refrigeration he
must understand the principle on
which the system worEs. In order
that the reader may have an under-
standing suitable for the discussion and
building of the machine, he should carefully
examine the diagram below.

We shall assume that the valves F, B,
and C are closed and D and A are wide
open while the expansion valve is just barely
opened. Furthermore that the condenser
contains about ten to fifteen pounds of
Sulfur dioxide (SOs) in a liquid state under
forty pounds pressure to the square inch.
The pressure forces the liquid thru the small
opening in the needle valve (also termed the
expansion valve) into the cooling coils which
are in the ice chamber. When the liquid
is in the cooling coils, due to the lower pres-
sure, it (the liquid) turns to a cold gas,
which in turn robs the surrounding food-
stuffs and air of their heat. When the gas

How Often Have You Wished That You Could Discharge the Iceman and Make Your Own Ice With a Little Machine Stored Awa
Cellar? In the Present md‘ Mr. Gorrell Tells Us How He Built All

has absorbed enough heat, it is comprest in
the condenser under a pressure and is
allowed to lose the heat obtained in the ice
box and that gained thru compression.
When the hot gas has cooled sufficiently
it returns to its former liquid state, only to
go thru the same cycle an indefinite number
of times with little or no loss.

CONDENSERS

There are two types of condensers used,
namely the air and water cooled types.
The former is less expensive to use and con-
struct but is not as efficient as the latter
type, which uses fromone toten gallons of
water per hour.

By JOHN GORRELL

Under each type there are several models.
The type asit is shownin the cut is made of
one-quarter or three-eighths inch copper
tubing. The minimum length is fifty feet
while the greater the length (up to one
hundred feet) the less time will be required
for the gas to cool, as the surface area is
larger. Seventy-five feet are enough for the
average ice box.

A tank of any kind is made in which the
coil is entirely submerged in water which is
continually changing. This is brought about
by having a pipe from the water mains,
lead through a valve, to the bottom of the
tank. With a drain pipe at the top, the
water should not remain ia the tank, when
warmer than eighty degrees F. The amount
of water needed will depend on how often
the box is opened, the temperature of the
room, and the weather.

If so desired, the coil need not necessarily
be in the water, as it will operate if exposed
to the air, tho not so well. If this is done,
it would be well to place a fan on the motor

or idler shaft. The air currents thus set
up will greatly aid the cooling of the con-
denser coils.

An ideal and cheap condenser may be
readily afforded by the use of a small hot-
water or steam radiator, such as is used in
heating systems. This radiator may be as
large as convenient, altho one of six to eight
sections (or coils) eighteen to twenty-four
inches high and from six to twelve inches
wide, wilf be large enough for most cases.

Any t{pe of condenser must be placed,
so that the liquid will all drain to the inlet
pipe. If the radiator is used it is well to
place it on an angle of twenty to thirty
degrees. Any type of condenser and com-
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His Own Machine For Manufact Ice. sed Ar
chased on the Open Market, Including the Sulfur Dioxide, Which Is the Refrigerant Employed in This Mschine

pressor may be placed above or below or to
one side of the cooling coils, as pressure will
force the liquid to the needle valve. .

EXPANSION VALVE
The expansion valve, which marks the
starting place at which refrigeration takes
place, 18 a needle valve placed just outside
the ice chamber or better, within it. Do
not at any time tighten this valve more than
necessary, as the seat is easily ruined.
COOLING COILS
There are two distinct types of refrigera-
tion (cooling) coils, first there are the ones
submerged in brine and those that are not.
If the coil is to be placed in brine (concen-
trated solution) care must be taken to see
that the tank is made of a material (metal)
not affected by brine. An old copper wash
boiler, reconstructed, is very satisfactory.
This type is better because the temperature
is more even.
COMPRESSOR

This is the most expensive item in work

in the Corner of the Kitchen or
e

the Parts U Standard Ones and Can Be

and money* as it is impossible (so far as I
have been able to learn) to purchase an
absolutely gas-tight machine of the small
size. The next best thing to do is to pur-
chase a compressor nearest to our needs.

When the machine comes from the fac-
tory it may require considerable machine
work.

It will be seen by examination that the
as has several avenues of escape. This
18 not as bad as it may sound, since but one
requires any great amount of work. Some
six avenues will be enumerated with the
methods of stopping them: No. 1. The
air compressor has a hand release valve

(Continued on page 375)
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Measuring Thousandths of a Second

" F you were asked the question, “How
is time measured:” your immediate
reply would probably be, “By means
of a watch, clock or other similar
recording device,” and if asked to

say how you would time, for instance, a

Boslery

Stondord clock

Z//Ml/‘ orered nipy

By F. L. BARROW

“B” is our.tuning fork carrying a small
metal’ pointer soldered on the end of one
arm. The end of this pointer rests just
against the blackened surface of the drum
at its lower end.

“C” is another pointer just below “B”

and also in contact with

to a trigger D, whose
other end is capable of

onuennl of the A atus
Shown at the Left and Which

i
l

b

il

il

Is Much Simpler than It Mlght

Appear at First Glance, It Be-

bomes_ Possible to easure

Even Such Small Fractions of

Time as the Thousandth Part
of a Second

The Actual Chart Reproduced
at the Right Shows How the
ing Fork Records Its Vibra-
tion Time Period on the
volving Drum

the drum, and is fastened
AL LU

fo0ooooooooooa

Mereury "g;”/ i stypped electrically

Cochwars storled ong

being attracted by an

r19.4

sprint of 100 yards, you woull suggest a
stop-watch, starting the watch on the
sound of the pistol, and stopping it with
your finger as the winner breasts the tape.
His time would then bhe taken hy reading
the watch, usually to one-fifth of a second.

But suppose you had to measure th:
time taken for a strong spring to snap
back into place when released, or a heavy
weight to fall one foot, or to time one
vibration of a tuning fork, your stop-
watch would then be a very inefficient
and probably uscless instrument.

As an example of more accurate meth-
ods for measuring minute periods of time,
let us consider the vibration of the tuning
fork. Suppose our fork is said to vibrate
256 times per second—quite a normal
value—and we wish to verify this experi-
mentally. The diagram shows how this
is done.

A large drum is rotated by clock-
work mechanism in such a way that
it moves spirally on a screw thread and
thus rotates and falls at the samec time.
The clockwork is wound up and a brake
put on. The outer surface of the drum
is covered by a piece of stiff white paper
coated with lamp black.

electro-magnet “E,” and
drawn away again by a
spring “F.” The mag-
net in its turn is excited by a current
from battery ‘“G.” There is, however' a
break in the circuit at ‘‘H,” where one
wire is attached to the top o the pendu-
lum of a reliable standard clock, while the
other dips into a mercury bath directly
below.

Now, when the pendulum swings thru
its lowest position, its lowest joint just
dips into the mercury bath and completes
the otherwise broken circuit. This com-
pletion of the circuit is thus made to occur
at half-second intervals, which are very
accurate if the clock is reliable. Thus we
have the electro-magnet operating every
half-second and your pointer “C” gives an
upward movement along the surface of
the drum every half-second.

There is another electro-magnet and bat-
tery apparatus arranged to set the tuning
fork vibrating. In this case, the spring
drawing the fork away from the magnet
is the elasticity of the fork itself, and thus
it will move to and fro with its natural
vibration, just as if “bowed” like a violin
string or struck on a table.

The fork is electrically controlled in
order that its motion and the vibratory
motion of “C” may be started simul-
tancously from the same switch, K. This

same switch may also be used to control
the brake of the clockwork turning the
drum.

Now let us see what happens when we
close the switch and connect up the three
circuits.

In the first place, the drum rotates at a

speed of say one or two revolutions per
second—and descends vertically at the
same time. Also the pointer “C” gives
one vibration every half-second, so that
in addition to the white line showing
where the lamp black has been swept off
by the pointer traveling along, we also
get small vertical lines representing half-
second intervals,

The other pointer “B” vibrates up and
down with the tuning fork and must ob-
viously trace out a wavy line on the sur-
face of the drum.

When the whole surface of the drum
has been covered, the action is stopt and
the paper taken off and placed out flat. Its
appearance is something like what is
shown in Fig. 2, white lines on a black
background. '

All that remains is to count the number
of complete “‘ups and downs” of the wavy
line, or the number of wave crests between
any two half-second kicks, and multiply
by two to give the number of vibrations
per second of your tuning fork.

There may, of course, be many varia-
tions of this method to suit different re-
quirements and conditions, but this ex-
ample will illustrate the principle upon
which extreme accuracy of time measure-
ment may be obtained.

Conversion of Centigrade and Fahrenheit

This graph can be used in quickly
changing a reading from one temper.i-
ture scale to another. To begin with,
we know that—40 degrees is the same
on each scale. We construct our tri-
angle with the juncture of the hypo-
tenuse and lower side representing thai
temperature. We have the ratio between
the hypotenuse and the base 9:5, which
is readily understood. Then the base
and the hypotenuse are marked into

By Means of the Accomp::ziu Chart Temperature
Readings in Either Fahrenheit or Centigrade May
Be Quickly Converted from One to Another. Those
Who Have Much Use for a Chart of This Kind Will
Find It Advisable to Reconstruct a Much Larger
Graph, Say About Four to Six Times the Size of

is Cut. This Can be Done Quite Easily by Fol-
lowing the Angles m(}=l Diviti::s Given on the Chart

erewi

divisions of any desired size. The ones
used in the figure represented four de-
grees each. Starting from the point
that represents —40° we mark off ten
divisions and that brings us to zerd
on either scale. Other readings can then
be marked on the two sides, those on
the hypotenuse represent Fahrenheit
and those on the base, Centigrade.

/

4

1division - 4 degrees

PTETRERE YT YRR Y
Centigrooe
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If one wishes to change from a
Fahrenheit reading to one on the
Centigrade he takes a straight edge and
places it parallel with the third side
of the triangle so that the edge runs
thru the temperature to be changed.
A glance at the point where the edge
intersects the base will give the Centi-
zrade reading. .

The formula that can be used .with
tkis method is:

°F = (°C + 40) % — 40
°C=("F+ 40) % — 40

This may be more easily remembered
than the method ordinarily used. We
take the temperature reading and add
forty because that represents the num-
ber of divisions below the zero pomt.
Having the total number of divisions.
then, we multiply to change over nto
divisions equivalent on the other scale.
To change those divisions into tempera-
ture reading we must subtract forty be-
cause forty of the number are below
zero.

Contributed by .
- WILLIAM E. GILLIS.
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Simple Substitute for the Photostat

size copies without a copying

camera,” page 1095 of your Febru-
ary number in “How to Make It” depart-
ment I would point out that there is a
very much simpler method.

Take a sheet of “gaslight” paper and
place it face down over the picture or

_other matter to be copied and cover with
a glass (as heavy as possible) and expose
to light. The light should fall on the back
of the gaslight paper, and not on or thru
the picture to be copied. Develop and use
as a negative. Hard or contrasty grades
of paper must be used.

I ‘enclose several specimens of negatives
and prints, which naturally show the grain
of the paper. The paper of course can be
made translucent if desired by the use of
waxes, oils, or varnishes and plates or
films can be used.

I enclose one print taken with a process
plate which shows foggy smudges due to
the uneven illumination given by a match.
Properly I should have used a ground
glass and a more even source of illumina-
tion. The gaslight paper process is very
handy for copying drawings or print in
libraries.

The explanation of the phenomenon is
simple as the blackened parts of the matter
to be copied reflect less light and so the
sensitive emulsion over the white parts is
more quickly acted on. One friend sug-
gested that the black has a further revers-
ing or protective action, but this is not
necessary to explain the phenomenon.

Printing out papers or blue print paper
will not work, probably owing to the color
produced at the back by exposure prevent-
ing further rays passing.

An improvement would be to use a
“bleaching out” paper (such as was sold
under the name “Uto” for example some
years ago for color photography), as this
would allow the paper over the white parts
to become pure white and that over the
dark parts to remain dark. This would
produce a positive at the first operation

REFERRING to the article on “Full

and also eliminate the small amount of
fog that exists in the present process, at
least unless special methods such as re-
duction and intensification are employed.

In addition to the use in libraries (which
I commend to the attention of all public
librarians for the use of the public) there
are many other possible applications such
as copying checks, wills, and contracts and
taking full size copies of signatures and
finger prints. The method if commercially
improved ought to do away with the ex-
pensive and bulky photostats now used
for these purposes, besides being more
handy and flexible.

Funnygraphs—and How They
Got That Way
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A special film (or better plate) with
gaslight emulsion or with bleach out emul-
sion ought to be put on the market for
this purpose and so prevent the slight
difficulty with the grain of the paper and
yet allow us to dispense with the dark
room.

I may mention that the process other
than the bleaching out variety is not my
idea but was known in Ireland at least 10
years ago as “Anastatic Photography” but
has evidently not been widely publisht.

By D. P. W. MAUNSELL.

Almost every amateur photographer has
a few old film negatives which he will not
use again in the usual way, but which
can be used for making these “funny-
graphs.”

The directions for making these fol-
lows:

1. Take the old discarded negatives, and
with a sharp safety razor blade cut out the
head and shoulders, being careful not to
cut away any of the features.

2. The body is then drawn on thin pa-
per, the thinner the better. They can be
drawn free hand or copied from some
comic sheet. It is best to use black draw-
ing ink for the outline.

A Clever and Interesting Photographic Stunt Is

Shown in the Accompanying Two Photos. The

Comic Figure Is Drawn on Thin Paper and Then Cut

Outand Used in Connection With a Trimmed Film
Negative of the Face

3. When the outline is finished, cut out
around the figure. If coat or trousers are
to show black when printed, cut out on
inside of outline also.

4. Then take the head and figure and
place them face down on the glass of
a printing frame, placing the printing pa-
per over them. Print in the usual way.

Pictures made in this way are a novelty
for the snapshot book and your friends
will wonder “how they got that way.”

Contributed by H. E. CARTER.
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Construction of a Good Chemical Bal§nce

a Balance for accurately weighing
small quantities of chemicals.
The reason for the absence of this
highly important piece of apparatus is usu-

HE average experimenter's labora-
I tory is conspicuous by the lack of

By E. HL SWANSON

After this secure two pieces of No. 24
age aluminum sheet, 214” square. These
orm the pans of the balance.

From No. 14 aluminum wire construct

the hangers as in Figs. 1 and 5. Fig. §
illustrates the bending of the ends to sup-

in careful construction at this point will
repay the additional time spent. .
When the rod, or beam of the balance is
in place as in Fig. 1, the pans should clear
the base by about %§” and the pointer
should be straightened until it is at right

¥
r19.4

Use.

It Is Not so Difficult as One Perhaps Imagines to Successfully Build a Home-
Made Weighing Scale of Surp-ising Accuracy, ani the Authcr
Us What Can Be Done With a few Pieces of Brass Bar or Wire, and an OId
Clock Movement. The Pivots are the All Essential Thing In
Scale and Here the Balance Wheélo:divots of a Discarded Clock Are Put to

as Here Shown

This Balance or

— | Bearn) soloered fo hud
of wheel arestsen arle
~ Poinfer soldered Jo whee/
/iy
S
i Fig 4
"/?’ ]
il
i [.' 1
i L)
B AN Vi anstruerion of
y /! hangers & bepatng ;
Pk * /7 o Q a/m‘fw/a/;o/dpao. r1g.3
17g. 2 Comommooees / g8

The Scale Beam Is Soldered or Otherwise Secured to the Hub or

Shaft of the Balance Wheel. The Accuracy of Any Scale or Balance

Is of Course Vastly Increased by Enclosing Itin & Glass Air-Tight

Cabinet, and in the Finest Chemist Balances, the Doors are not

Opened at_all When the Weighing Is Done, Adjustmeants Being
Made From the Outside by Means of Levers.

ally to be found in the high prices charged
by manufacturers for even a low-grade
instrument. Yet the construction of a very
good Balance is within the ability of any
experimenter and the material can be found
in the junk box of the average laboratory.

Fig. 1 illustrates the general appearance
of t}l:e Balance which will be described here-
with.

The instrument consists of a base 3{"x
4"x93{” and an upright 3{"x114"x715".
The base and the upright are beveled
stained and finished, and the upright screwed
to the base as in Fig. 2.

Now procure (this is an odious word to
most experimenters), the hair-spring wheel
of an alarm clock or any defunct time-
keeping mechanism, watches excepted;
also the frame in which the wheel is secured.

Remove the balance-wheel and axle from
the frame. It will be observed that the
wheel operates on pivot bearings and will
fall out easily if the screw sockets are loos-
ened. Remove also the hair spring from
the wheel. The frame will now appear some-
thing like Fig. 3. Cut this frame as shown
and smooth the brass with a file. Mount
the frame by means of screws, on the up-
right, so that the two small socket or
bearing-screws will clear the top of the
upright as in Fig. 2.

The next step: Take a 14” brass rod
(round) 723{" long and threaded at both
ends for a short distance. At the exact
center of the rod solder it to the hub of the
hair-spring wheel, previously mentioned,
in such a manner that the rod rests upon
the axle of the wheel and tightly against
the wheel itself.

Now flatten one end of a piece of No. 24
steel or brass wire, by pounding it upon an
anvil; bend it into the shape shown 1n Fig.
4 and solder one end to the spoke of the
wheel as illustrated. File the other end
to a point.

Insert the wheel into the frame and tight-
en up the screw sockets.

port the pans, of course holes must first
be drilled in the pans and the wire pushed
thru before the ends are bent into shape.
Fasten the completed hangers to the brass
rod as shown in Fig. 5. The distance of
each hanger from the end of the rod is

54 inch.

Before finally fastening the hangers in
position slip on the rod a couple of riders
as they are called, each having a tightening
screw. These riders may be obtained from
your “kid" brothers ‘“Erector’” set, or

urchased at a hardware or electrical shop
or Sc. apiece (binding posts). Then on
each end of the rod screwinto place a nut.

In preparing the hangers and pans it is
necessary that care be taken to have the
parts of exactly the same dimensions, other-
wise the sensitivity of the balance will be
impaired. A little extra effort put forth

gqq:e-lhde Chemical Balance for Experimenters

tilizing the Balance Wheel, Pivots and Bearings,
Procured_from a Discarded Alarm Clock. This
Balance a High Degree of Sensitivity

and Is Surprisingly Accurate.
340

angles to the beam as here illustrated.

Make a paper scale in divisions of 15"
and mark the center graduation o (zero).
Fasten the scale to the upright near the
ll;:.ase 1so that the pointer will swing over it.

ig. 1.

See that the wheel turns freely in the

bearings—a bit of fine watch oil will help.
Then move the riders until the pointer
comes to rest over the zero point on the
scale. Tighten the screws on the riders
and make the final adjustment by means of
the nuts on the ends of the rod, screwing
these a few turns in or out as may be re-
quired.
. The balance is now ready for work and
if the construction has not been slighted
the pans will sink under the weight of a
few milligrams. This is sensitivity enough
for all ordinary purposes.

Watch glasses should be employed to
hold chemicals when using the scale in order
not to corrode the pans.

This balance when properly constructed
and used will last for an indefinite time and
is as efficient as more elaborate instruments
sold at fancy prices.

The question of weights is as important
as the balance itself. The best way to get
them is to make them yourself. The smaller
weights up to a gram may be made of wire.
Aluminum wire is suitable for the lighter
and brass wire for the heavier ones. The
sides as bent, will indicate the number of
centigrams or decigrams in each. Thus a
one centigram weight will be a straight
piece of wire. The two centigram will be
bent once giving two sides, and so on, up
to the five centigram, which will have four
bends and will be a pentagon with five sides.

For decigrams do the same using heavier
wire. Borrow weights from an obliging
friend and work yours out with cutting
pliers and fine file. Or you may cut them
out of sheet metal and stamp the numbers
on them with figure punches. File them
until accurate.

www americanradiohistorv. com
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Motor Stator Rewinding Jig

To facilitate holding motor stators
during rewinding operations a Massa-
chusetts service company uses an inter-
esting device. It consists of a flexible
metallic holder constructed from a piece
of strap iron. The piece of iron is about
28 inches in length and is bent into the

The Photograph Shows a

Clamp for Small A. C. Motor Stators or

Fields While They Are Being Rewound. The Jig for

Holding the Stator is Made from a Piece of Strap
Iron Bent to the Shape Indicated.

shape of a clamp with the upper ends
held in place by adjustable rods and
bolts. The lower end is bolted to the
bench. The whole outfit forms a re-
ceptacle with adjustability to a wide
variety of motor frames ranging from
6 inches in diameter to 9 inches.
Contributed by ALLEN P. CHILD.

More Useful Wrinkles

A SIMPLE VACUUM FILTER

I am enclosing a sketch of a vacuum filter
I made which is very efficient and works sat-
isfactorily. I am sure that there are other
experimenters wishing to filter thingsrapidly,
who will be glad to have one of this kind.

It works on the principle of the bellows.
The figure shows it complete. To make it
operate the top and bottom are pressed to-
gether and the air is forced out of the valve
which is placed over a hole in the top disc,
thus letting the air out and none in. Then
it is let go and the weight on the bottom will
try to pull it into its original shape, thus
drawing all the air from the bottle thru rub-
ber tubing and into this pump, enabling the
work of filtering to be done at a greater
speed. Different sized weights can be hung
on the bottom, thereby making the suction
stronger or weaker. This device can be
made any size; I had one 6” in diameter but
next I madeone 134’ in diameter and 2’ high.
Any experimenter can find an old raincoat
around the house which is about ready for
the junkman. It is to be sewed before plac-
ing on the wooden discs, and rubber cement
put wherever joints are to be made. A valve
can be bought for 5 or 10c. and tacks such as
are used for tacking theseats on chairs cost
about 15c. The whole cost of making this is
about 25 or 30c. If round boards are not

available, they can be made. A tire valveis
more efficient for the larger devices as it does
not leak air.
inside.
Contributed by ADOLPH F. LONK.

It should be inserted from the

Here is One That Will Tickle Your Fancy aad It Is
All Home Made. The Bellows for Creating a Vacuum
Is Constmcit:d from Rub%lprmClo% !xgmtm Olgh

a Weight, as wn.
cont, and i e Piiter Works Very Fust:

A COMPACT GALVANOMETER
The accompanying sketch shows how to
construct a compact galvanometer. Pre-
pare a block of hard wood as illustrated,
and in the bottom of this cut a channel about

Every Electrical Experimenter Needs a Sensitive

Galvanometer for Testing the Continuity of Spark
il Windings, Etc., and a Very Effective ent

ted from a Coil of Fine Magnet Wire and an
Pocket Compass, is Illustrated Above.

14" wide and 214 ” long and to a depth that
will bring the bottom of the slot to within 14

"of the top of the block. Place two bindin

posts on it as indicated, then secure a g
cket compass about 2” in diameter and
g)sten it in place with cement or by driving
two very small brass nails thru the bottom.
If the glass cannot be removed, solder the
nails to the bottom, after having carefully
removed the lacquer. The correct wiring
will depend upon the strength of current
used. It is, however, very easy to get an
idea of what the deflection will be under
certain conditions by merely making a pre-
liminary trial. The winding may range
from two to three turns of heavy wire to
several hundred turns of fine magnet wire.
The-maker will have no trouble determining
his particular wants. Finally the coil
should be wound lengthwise on a small
piece of wood and the whole packed neatly
into the slot. Connect up the ends to the
binding posts, and then glue in a thin piece
of wood, to hold the coil in place. By drill-
ing a small horizontal hole in the base and
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inserting a small bar magnet }§” diameter
or less, the instrument may be rendered
independent of the earth’s magnetism, and
can be used without reference to the north
point. Such a controlling magnet reduces
the time required to bring the needle to
rest after it has been violently deflected.
Contributed by STUART LORIMES.

ZERO DISCHARGE OF A DRY
CELL

We have generally discarded dry cells
immediately after they do not display the
usual “pep.” However, it has hardly ever
been mentioned at just what state a “dead
cell” really is dead. For further informa-
tion on the subject I investigated a so-
called “dead” cell—and it was DEAD, for
it would not move my ammeter. However,
it did make quite a deflection on my milli-
ampere meter (a very sensitive instrument
manufactured by A. Gaffie, Paris, France).
This meter reads from zero to 250 milli-
amperes.

The first reading as shown in the table
below was 5 milliamperes. Owing to the
fact that the resistance of the meter was
but .18 ohm, the battery was practically
shorted during the tests. This made it
practicable to reduce the battery to zero..
The following are the results of various
readings:

Time. Amperes.
12:00 Noon .0050 amp.
12:02 P. M. .0030 amp.
12:03 P. M. 0025 amp.
12:06 P. M. 0020 amp.
12:10 P. M. 0017 amp.
12:15 P M. 0014 amp.
12:25 P. M. 0012 amp.
12:35 P. M. 0010 amp
12:45 P. M. 0009 amp.

2:30 P. M. 0008 amp.

6:45 P. M. 00075 amp.

7:10 P. M. 0005 amp.

8:15 P. M. 0003 amp.

9:30 P. M. 00015 amp.
10:00 P. M. 0001 amp.
10:35 P. M. 00009 amp.
11:12 P. M. 00000 totally discharged

This is a test which while having no defi-
nite bearing on the future of batteries is
unique when it is realized that in order to
follow any battery to Zero ampere current
strength it requires very sensitive labora-
tory instruments, such as were used in this
instance, and the average learned experi-
menter has no idea of just what current a
battery still maintains after being actually
discarded from service. Such old battery
cells are useful for testing work and other
small current applications in many in-

stances.
Contributed by E. T. JONES.
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ELECTROLYSIS OUTFIT

The accompanying diagrams show a sim-
ple form of electrolysis outfit; whith-I have
used very successfully in demonstrating and
in hexr;enmenting in the Berlin City High

ools.

This apparatus which I found very useful
in my work, is also very easy and cheap to
make, for the boy who is interested in ionic
action, and also for the experienced experi-
menter, who wishes a simple set, but does
not wish to go to the expense of buying one
from a scientific apparatus company.

The materials necessary are two one hole
rubber stoppers (No. 1), two feet of glass
tubing of a size to fit the holes in the rubber
stoppers, and two carbons, which can be
found in a laboratory, or can be taken from
a small used flashlight battery, and three
feet of ordinary copper wire of any conveni-
ent size, as long as it is not too large. Other
materials outside the set necessary for op-
eration are test tubes, and a six inch battery
jar. Any beaker may be used in place of the
battery jar if it is deep enough.

First cut the glass tubing and copper wire
into two equal pieces, then take the carbons
which are about 2” long and }{ " in diameter
and attach the copper wire. Thisis done by
ﬁling a groove about !4’ from the end with
a triangular file. Also a groove from the
circular one to the end of the carbon. The
copper wire is now fitted into the groove and
made fast by soldering. Now enlarge the
holes on the large end of the rubber stoppers,
enough to accommodate the carbons and
fit in the carbons about one-half the length
of the rubber stoppers. Do not enlarge the
hole entirely thru the rubber stoppers or the

lass tubing will not fit. The carbon is now
tted tightly into the rubber stoppers, with

feoyne?w%i%ﬂeug‘ll‘mg:l.éllwo Rt‘\:g%: a::l“c:::
a Pair of Carbon Electrodes. This Arrangement of
the Apparatus Obviates the Necessity of Having Any
Elaborate Glass Parts Made. The Aciduhteﬁ-tet
Is Decomposed When the Current Is Passed Thru It,
Hydrogen Gas Being Evolved at the Negative Pole
and Oxygen Gas at the Positive Pole ere Being

ice as Much Hydrogen as 6xyge .
the copper wire extending thru the small
hole. The pieces of glass tubing are placed
over the copper wire and fitted tightly into
the rubber stoppers at the small ends. If
carbon and glass tubing do not fit tightly in
the rubber stoppers strong fish line may be
tied around the ends of the stoppers. The
glass tubini is now ready for bending. Care
must be taken that the glass is not bent too
suddenly or the wire will be forced thru the
soft glass tubing. Make a right angle bend
135" from the rubber stopper; 1” from this
bend make another right angle bend in the
same plane and 4" from the second another
right angle bend in the same plane, and
finally make a bend to hook over the battery
jar to hold the apparatus in place. Seal the
glass tubing at the ends around the copper
wire by heating. Both are made in the same
manner and these bound or sealed together
to make them rigid.

The set is now ready for operation. The
battery jar is filled well above the carbons
with the solution to be studied, say brine
(water in which salt, Na Cl, has been dis-
solved). Fill two test tubes with the solu-
tion and invert them over the carbons. At-
tach two or three dry cells or a 110 volt
D. C. with a large lamp in series and at once
bubbles of gas will be seen in the tubes.

Contributed by J. H. THORNGATE.

AN IMPROVED FLY SCREEN

. The slit across the middle of the screen
was made by bending the two edges out-
ward after cutting and fastening the ends
together with wire, so as to form a triangle,

" so that there will be about a quarter inch

RN
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The Simplest Fly Screen Imaginable—the Inventor
Claims, That, ﬂy

3 Darkening the m, the Flies

Will Pass Out Thruthe Small g Here Provided

l‘l“‘ig“ Screen, But That After Watching for a Long
e,

Not One Fly Was Ever Seen to Come Back
Thru it.

opening or outlet in the slit, which, when
placed in the screen, is so put that the V
l;_oints toward the outside of the window.

he screen was placed in the window and
the shades pulled down so that the room
was made comparatively dark. The flies
which were in the room flew toward the
light, which came in thru the bottom part

ready to shut the phonograph off, which
takes away a lot of the charm of the music
when yourhave to be thinking all the time. -

In the illustrations I have shown how to
make a simple self-stop for your phono-
graph, and by studying them carefully you
may easily understand how it works. The
regulating arm which is the only part that
you have to construct is made of 14" brass
rod, or it can be an iron rod which has been
nickel plated. Almost any small stiff spring
will do for the tension spring. This spring
is to hold the arm in any position that you
desire, and keeps the reproducer from mov-
ing it towards the center of the record.

When the regulating arm and the repro-
ducer touch each other an electric circuit is
closed, and the electro-magnets stop the
turntable. The position of the regulating
arm is varied, according to the last grooves
in the record. The electro-magnets can be
taken out of an old electric door bell, or they
can be bought at some electrical supply
house. Connect the regulating arm, bat-
tery, and magnets as shown in the diagram;
one or two dry batteries are needed, which
can be put on the inside of the phonograph.
This automatic stop has worked very suc-
cessfully.

Contributed by I. W. RAUSCH.

TRICK LAMP LIGHTING

Here is a novel stunt which is sure to
please, and with proper patter talk it can

of the window containing the screen and as be used as a magic trick. The followingisa
they walked up this screen, with this out- description of the device that will light a 32
let, they naturally walked out thru the open- volt Mazda lamp on the outside of a front
ing and escaped, and I have never seen (plate glass) window with a 110 volt A.C.
even after hours of observation, one single attached on the inside. Take wooden blocks
fly, come in thru this opening.

Contributed by C. H. THOMAS.

NOVEL GLASS RULER

We have found that a glass tube from
14" to 34" in diameter and of any suitable

Cotred woste'cotton  (arh’ Wor

Gloss Tube

A Glass Rule Can Easily Be Constructed From a
Piece of Glass Gauge Tube, Such as Used on Water
Gauges on Boilers, and, if Desired, Colored Cotton
or Silk u-ge Placed Inside of it, or a_Paper Scale )
Could Also Be Placed Within it and the Ends Corked. How to Make a Mystic Show-Window or Demonstra

. tion Lamp—the Lamp is Lighted By Alternating Cur-

length, packed with cotton waste makes a rTent lndueedsi:o One n?t Pr.i Coils CS"im 'ungc:l;e

i ransformer wn, the il Being -
serviceable ruler. The tube should be O Sonth tha 310 Volt mary

sealed at both ends with a cork and sealing A. C. Lighting Circuit.
wax. If colored waste be used, that is sev- 314x334” square and 134” thick, bore a
eral colors mixed together, it will make a hole in the center of the block small enough,
gretty effect. Cotton waste with colors go that an inch gas-pipe nipple will screw
lack, white, blue, red, and yellow mixed, in tight having a thread long enough to
can easily be obtained or made and old gage screw thru the head to allow a pipe cap to
glasses can be used. screw on to one end, and the nipple is
Contributed by WM. GEO. EAMES.  screwed into the other end; the nipple is 4”
D —— long. When you have the core completed
in this way, proceed to wind as follows:
First lap a few layers of wrapping paper
around the core, the winding can be done
by hand and the core held in a small vice
provided for the purpose. Wind this with
No. 24 magnet wire. Turn the core towards
you and wrap the wire close to the end
and back. Put on another layer of paper,
and repeat this five times, after which you
will have ten layers of wire. Two coils are
made exactly alike. It does not matter
which coil you attach the A.C. circuit to.
Attach to one of them an attachment plug,
and to the other a lamp socket (the attach-
ment bolts, as shown, can be omitted).
Put in the socket a 32 volt Mazda lamp
for the outside circuit and to the other one
a snap switch socket, attached to a 110
volt A.C. circuit for the inside. Have the
one, that has the lamp attached to it, taken
for_the Phono- to the outside and place the end of the core
egulating Contact Arm is Set for Flere Record, against the glass. If this coil is now moved
ﬁ“ That When thtehe Reproducer ‘gﬁ.g;' %huaé:: et‘xu: aroumli1 unt(;l ﬁlnall | 1‘: fomes !ﬂl ition
’ d i cf
o e il e movert e 110 volt coil the lamp will light up.

ot o of the Dise? AT Contributed by D. C. WOLFE.
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SELF-STOP FOR PHONOGRAPH

Perhaps a number of the readers of Science
and Invention find themselves getting

An Automatic Electro- etic S
mli(:m Be Conmm the

www americanradiohistorv. com
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This department will award the following monthly prizes:

The purpose of this d
mitted a

orate, and rough sketches are sufficient.

ment a monthly series of prizes will be awarded.
rize of $5.00 is awarded;. for the second best idea a $3.00 prize, and for the third best a prize of $2.00.
We will make the mechanical drawings. Use only one side of sheet.

First prize, $5.00; second prize, $3.00; third prize, $2.00.
artment is to stimulate experimenters toward accomplishing new things with ol
most useful, practical and original idea submitted to the Editors of this d

.apparatus or old material, and for the
For the best idea sub-
The article need not be very elab-
Make sketches on separate sheets.

FIRST PRIZE, $5.00
MAKING A RHEOSTAT FROM A TIN

: CAN

Ever get ‘“hard up” for resistance wire?
Well, don't worry about that if you have
any tin cans in your back yard, why not
use them for resistance? Melt the ends out
of the cans and cut out the seams. Flatten
out the tinand cut it in strips about 3gth
of an inch wide, leaving a square piece at
each end for connections. Then the tin
may be folded so as to make one straight
strip. Cut two pieces of asbestos about
34"x34"x26" and drill a 4" hole, about 1”
from each end on both pieces. Attach two

nesistonce uml's

Comecting Lug movrrted
LJ ! ’
oy o1 Foted
——— | ooz e rme

/Imba///i) /f/i/v/, Y4
[ | 3}

ts! Ever Heard of Them Before?

e e e e e ae hown
tten t an ut, as wn,
Tin 8 R axes Excellent Grids for Rheostats. ’

8" porcelain tubes to the asbestos by means
of bolts. On this frame, the tin strip may
be wound. The completed resistance units
may then be mounted. Sets of these resist-
ance units may be combined by the builder
to make a rheostat, or they may be tapt off.
There is enough tin in a quart can to make
one of these units (about 30 ft. of strip).
Two of the units in series will safely pass
10 to 15 amperes thru an outside circuit,
at a potential of 110 volts.

Contributed by ERTELL M. WATSON.

TOY MOTOR

Here is a simple toy motor made from an
old wooden base electric bell. Of course
the iron base type may be used, but a wood-
en base bell has been proven superior be-
cause it is easily attached to a base. First
fasten a wooden or metal fly wheel to a
shaft in such a manner that the fly wheel
is flush with one end of the shaft. Place

SECOND PRIZE, $3.00

A PAINT SPRAYER
The writer has recently concluded some
interesting experiments in the spraying of
paint. A certain factory was equipt with

atomizer of the type used for nose and
throat as adapted to spray shellac. It was
found that the work was done in a mere
fraction of the time réquired for brushing
and done better, and that less than half
of the amount of shellac was required. The
air was taken from the pressure air line at
90 pounds and reduced to 55 pounds for
this purpose with a standard reducing valve
taken from an old discarded oxy-acetylene
welding apparatus. One of the results of
the experiments was, that a discovery was
made, that this could also be used with a
reduced nozzle for lettering, using lamp
black paint in the shipping room, and that
a man handy with lettering could mark
fifteen packages to one marked by stencil
in the same time.

Contributed by W. BURR BENNETT.

THIRD PRIZE, $2.00

ELECTRIC CIGAR LIGHTER
Why not build an electric cigar or cigar-
rette lighter from an old telephone receiver
shell, as 1 have done? First remove the
magnets, and any ot_!ler’supgrﬂu?us mate-

An Electric Cigarette or Cigar-Lighter, Suitable For

Use on Motor ts or Automobiles, etc. en the
Cigarette or Cigar is Pusht inst the Spring Sus-
59“"‘3"~ Coil Made of Fine Resistance Wire, the
ircuit is Closed, and the Wire Gets Red Hot. The
Length and Size of the Wire Will Have To Be Pro-
portioned for the Battery to be Used in Each Case

circuit is closed; the resistance wire heats
up, and presto! your cigarette is lit. The
size of the resistance wire and the thickness
will depend upon the circuit on which-it is
being used, and a handle attached to the
receiver gives a very serviceable article.

An electric cigar or cigarette lighter of
the type here suggested is very useful to
those driving automobiles or motor boats
where it is almost impossible to light the
cigar or cigarette with a match owing to

the wind.
Contributed by GILBERT LOWRY.

An Electric Motor of Very Simple Design—It Is Built
From a Vibrating Electric Bell, Together With a
Fly Wheeanth‘ft and Con:m Rod‘;" %&e
Parts are justed an rma fi

the Balance Wheel Will Be Rotated Continuously.’

a pin in the fly wheel a little off center.
The shaft is carried by two sheet
metal bearings, and riveted up slightly on
its ends, to prevent it from slipping back
and forth. The clapper of the bell is then
removed and the end of the stem bent to
a proper angle. With the fly wheel and bell
in position, connect a thin strip of metal,
the size of which will have to be determined

~eq
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by trial; so that it may turn freely on the
bent end of the bell clapper, and also on
the fly wheel pin, two holes being drilled in
this metal strip to receive the pins. It is
not necessary with this type of motor to
employ a commutator, as the circuit breaker
upon the bell will answer this purpose.
Everything being properly adjusted, one
or two dry cells will operate the motor so
formed, for quite a long time and if a pulley
is provided small toys may be run with it.
It is surprising how many useful and
different electrical devices, especially mo-
tors, can be constructed from old bell
magnets. In the interesting book for ex-
rimenters called, ‘Electric Toy Making,”
y Prof. T. O'Conor Sloane, many unique
and practical ideas are given, showing
similar but more improved types of motors
utilizing such parts as electro-magnets from
bells, etc. These small electric motors can
be operated from batteries.
Contributed by BENJAMIN LADNER,
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More ‘“‘How-to-MaKe-It”

SIMPLE WAY TO PRESERVE
YOUR “E. E.” and “S. & L.”

Six copies of the magazine should have
three small holes punched or drilled in the
back edge of them at equal distances.
Secure two narrow strips of tin, brass or
sheet iron and punch holes in them to cor-

Here Is a Simple and Economical Way in Which to
Bind Back Numbers of ‘‘Sci and Invention,”
by Means of Two Metal Strips and Two or More
Stove-bolts Passing Thru Holes Drilled or Punched

in the Magazine.

respond to the holes in the magazines.
Next secure three small stove bolts (about
3-16 by 1 inch) and put them thru the
first strip, then the magazines and place
the second strip on top. Draw the nuts
up tight and the job is complete.

1 have found this to be a very satis-
factory way of preserving my “S. and L.”,
as the covers are heavy enough to protect
them, if they are simply held in shape, as
explained.

Contributed by ELTON S. BROWN.

HOME-MADE “WARM WATER”
MIXER FOR COLD MORNINGS

During the biting cold weather one usual-
ly has no inclination to wash in the morning
with water of a like temperature. Very
hot water is just as unpleasant, and one
usually resorts to mixing the water to the
right temperature in the basin. The water
may be mixed to the desired temperature
while it runs by the use of a very simple
home-made device. Two pieces of rubber
tubing should be forced on to each end re-
spectively of a standard “T” pipe fitting.
These pieces should be long enough to
cxtend to and fit on to either faucet as
shown in the sketch. The tubing should
be fastened to the “T” pipe fitting with
stéong hemp cord so that it does not pull
off.

We Are All Familiar with the Convenience Afforded

A GOOD ELECTRIC WELDER

The accompanying sketch will convey
the idea of the A. C. Welding Outfit made
in our Repair Shop, which has given very
excellent service on light welding. The
transformer coils of a 20 horse-power, three
phase, 220 volt motor starting compen-
sator were connected as illustrated in
Figure 2. The three coils were connected
in series across the line, the voltage of
which line was at a pressure of 220. A
set of taps were brought to a switch to
permit voltage adjustment. One side was
used as a ground and a lead, placed in

i . o Circuit breaker
—rL % 4 W AOarmp
RN

\J

Fig. 1

The Portable Electric Welder, Shown Above, Was

Actually Built and Gave Excellent Results, the

Author States. It Operates on Alternating Current

and an Electric Fan Is Used to Help Cool the Auto-

Transformer Coils Employed, Which Coils Were

Obtained from a 20 H.P. 3 Phase, 220 Volt Motor-
Starting Compensator

Auto franstformer ...

Circurt breaker(
100 amperes
,'._ S
A M
‘o~
]
19amp. -
game -y
“ran
Srectrodes!s.

Flg.2

This Diagram Shows How the Auto-transformer
Windings Are Connected for Use in Controllinﬁ the
Amount of Current Used on the Electric Welder.
The Current May Be Varied by Means of the Switch,
Shown at the Right of the Diagram.

§ trass rude. -Frber rube
LY

Lamp carbon Set screws

rrg. 3

Invariably the Electrode Used in Welding with the

Arc Was of the g‘,ype Generally Employed in Carbon

Arcs, in Other Words a Piece of Arc Carbon. This

Carbon Was Held in a Brass Tube, the End of

Which Was Secured in a Fiber Bushing, as Illus-
trated in Fig. 3 Above

series with the coils, was led to the carbon
electrode. A circuit breaker of the oil-
immersed type was used as the protect-
ing element. A nine-inch desk fan was
mounted in front of the coils to assist in
cooling them; it was thus possible to use
the welder continuously with the fan oper-
ating, or it may be used intermittently
when the fan is omitted. Invariably, the
electrode used was of the type generally
used in carbon lamps. This was held in
a brass tube, the end of which was secured
intosa fiber bushing, as illustrated in Fig-
ure 3. .

The welder should wear black or blue
lasses and leather or metal shield over the

ndle of the carbon electrode holder, the

the Combination Hot and Cold Water Sﬁ?t hole in the center being of the correct size

Fitted on Bath Tubs, and This Genius Shows |

How to Achieve the élme Results with a Few Pipe

Fittings or Rubber Tnsbipg'Att-ched to the Usual
pigots.

8 to just slip over the fibre tube of the weld-
ing device, illustrated at F

ig. 3. .
Contributed by PEl%CY LLOYD.
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TRY THIS STUNT ON YOUR
PIANO

A very unique and entertaining (also
sometimes exasperating) attachment may
be easily installed by musically inclined ex.
perimenters, for their own amusement.

A Curious Little Stunt Which Will Provide Quite a
Lot of Fun Especially to the Uninitiated, Is Illustrated
in the Diagram Above—It Involves the Connection
of a Telegraph Sounder or Bell Together with a
Battery to the Soft Pedal of Your Piano. Every Time
This Pedal Is Deprest the Sounder or Bell Will Act.
Many Other Tricks of a Similar Nature Will Suggest
Themselves to the Experimenter.

This is but a suggestion and the ingenious

experimenter will readily be able to work
out other more devious schemes perhaps, for

surprising his friends. An electric horn such .

as 1s used on automobiles and connected to
one of the piano pedals in this fashion will
perhaps be more musical and at the same
time cause an effect quite startling and sur-
prising to those who are not onto the stunt.
Come to think of it, why not obtain or build
eight or more electric horns of the buzzer or
vibrating diafram type, and connect these
up with a common battery to a special pedal
board, containing one pedal for each horn.
thus enabling musical accompaniments to
the piano to be played with tke feet?
Contributed by J. J. COPELAND.

DETECTING FINGER PRINTS

Procure about half a teaspoonful of
iodine crystals and put them in a test tube.
Heat the bottom of the test tube over an
alcohol lamp. You will notice that a purple
vapor is generated.

Hold the piece of paper which has been
handled and on which you want to detect
the finger prints, over the iodine vapor.

You will at once see the finger prints come
out on the paper.

Contributed by W. DITZENBERGER.

PENCIL CLIP MADE FROM
PAPER FASTENER.

Take a common paper clip, and bend
one end about half an inch from the
end, also bend the other end, but in the
opposite direction. Place the clip on the
pencil with the raised part towards the
top of the pencil. Wind a rubber band
or two around the clip and pencil

crip....

This Is One of the Simplest and " Tost Effective Penci

or Pen Clips for Holding the Pencil in the et,

That We Have Ever Seen. It Is Made from a Wire

Paper Clip Bent to the Shape Shown and Then Held

in Position by a Rubber Band Doubled Over Several
Times.

Place pencil in pocket and raise the clip
by pressing on the raised part, this will
allow the pencil to clamp on et.
Contributed by
HERBERT W. NEANDER.
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HOW TO MAKE LUMINOUS
MATERIAL

By Elton R, Darling

OOKING over the rail of a steamship

into the southern waters about dusk

one is fascinated by the light flashes

in the water. To add to the mystery there

does not seem to be any apparent cause for

the phenomenon. As the darkness settles

these flashes become brighter and brighter

which creates an interest to while away

the evening hours. The cause is discust,

but the truth seems deep seated. Marine

life is responsible for it, and when re-

moved from the water the light is lost.

One point of interest is the fact that
there is no evidence of heat.

During the summer evenings our at-
tention is directed to the fire-fly as it
darts to and fro giving forth its occa-
sional flashes, as tho it was a means of
finding its way around: When one catches
the insect the flashes continue, but like
the marine life of the southern waters,
there is no evidence of heat.

To duplicate this accomplishment of
nature: has been the ambition of man.
“COLD LIGHT.” ~Fhink: of. the thou-
sands of uses to whelt it could be put.

Centuries ago mjiie sliells.were heated
to incandescence “>wotild; -then’ give
forth a bluish lgKL é¥en when cold, but
this could not he depadtfed upon. Later

Ui wasdiscovered it was
solyhig’ ih- oil a light-
amed.

was kept in a sibﬁm-,r_ t d o
opening the bottle and perhdps shaking it
a little, a faint light would be produced.

. Chemical research next took up the sub-
ject and rapid ddvancements were made
in this direction. Pitchblende was found
to contain radium, the element o_f unlim-
ited energy. But a milligram is worth

A GOOD JEWELER’S ROUGE

Saturate a solution of iron sulphate
(Green Vitrol) with a solution of oxalic
acid. Filter and dry the resulting pre-
cipitate of pale-yellow oxalate of iron;
place it in an iron dish and expose it to
a moderate heat, whereby the oxalic acid
will be decomposed and expelled, and a
pure sesquioxide of iron will be left.
This is very fine and can be used for
producing a very brilliant polish on any
jewelry. - . .

It also makes an excellent polish for
work which has been electroplated.

Contributed by H. J. RUNDT.

PROTECTING FINGERS FROM.
- CHEMICALS.

The finger nails and fingers may be
casily protected from stains of chemicals
by coating them with a wax made up
as followsM . Melt white wax in the
same manner as melting glue. This
may be done by cutting the wax into
small pieces, placing them in a vessel
and setting the vessel in boiling water.
To each ounce of melted wax thoroly stir
in one drain of pure olive oil. The fingers
should be dipped into this wax while
it is in a liquid state. This will form a
coating which will permit the free use
of fingers yet protects the skin from the

chemicals.
Contributed by H. J. RUNDT.

$100.00. The question was—could this be
locked up so that it would be within the
means of everyone?

Specially prepared zinc sulfid was found
to be invaluable in blending with radium
salts, and by so doing giving forth a con-
stant and dependable light. The amount
of radium required was very small yet a
light sufficient for many purposes was
obtained.

Another point of interest was that the
zinc sulfid itself was capable of giving
out a strong light for some time and this
could be strengthened by again exposing
it to strong light. So the zinc sulfid could
be used without the radium salts for many
purposes.

Is it difficult to prepare? “NO.” Any
boy with a good chemical set can make it.
The main thing is care and the use of
pure chemicals, for it is a very fussy
operation. Just think, boys, of having a

; bottle of this luminous zinc sulfid to show

to your friends. Take them into a dark
room and then see it glow. Pass it around
and prove to them that there is such a
thing as artificial light without heat.
HOW IT IS MADE

First obtain some pure zinc. The zinc
must be pure to have the process work out
successfully. Then add to this pure con-
centrated hydrochloric acid until no more
will dissolve. Look out for spattering
of the acid on yourself. This-must- then
be filtered thru asbestos. Filter paper
cannot be used as it will dissolve the paper.
Then add to it pure concentrated am-
monium hydroxid until the precipitate
which is first formed redissolves. Then
to it add a few c.c. of ammonium sulfid
and after well shaking, set to one side in
a warm place over night. In the morning
this is again filtered and a clear, colorless
solution should result. To this is then

added an equal volume of distilled water
and pure hydrogen sulfid run in until the
whole is well saturated. It is then fil-
tered thru a hard filter paper and allowed
to drain. Do not wash the precipitate
with anything. When well drained scrape
the precipitate into the bgttom of the
filter paper with a porcelain spatula. The
precipitate which is obtained is then in a
condition to be removed from the funnel.
The whole is then removed and the filter
paper folded around the precipitate and
the whole placed in an evaporating dish
or porcelain crucible and this in turn
placed in a hot oven to dry. The heating
must be continued until the paper is
charred and the precipitate a hard white
mass. The whole, filter paper and all, is
placed in a clean mortar and ground to a
fine powder. To every 50 grams obtained
there is added 10 grams of flowers of sul-
fur, 5 grams of sodium chlorid and the
whole is well mixed. This is then placed
in a crucible and covered. It is then
heated over a Merkel burner for about 40
minutes, allowed to cool and the resulting
product should be luminous if you have
used care and followed directions. '

To make a paint with it add it to white
shellac dissolved in alcohol. Paint with a
small brush and when dry the object will
be luminous. You can paint the hands of
your watch, the keyhole escutcheon on the
door, the number of your house and hun-
dreds of other objects.

[Editor's Note: The greatest care
should be taken in the use of strong acids.
The danger consists not only in spilling
them on one’s clothes or one’s person, but
there is liable to be a certain amount of
spray given off in dissolving substances m
them, or in evaporating or boiling them.
Work with small quantities, wear a chem-
ist’s rubber apron, and use care.)

Names of Common Chemicals

Old Name Modern Name Formule
inl r':]a"elif:"““g; AlZbaster ... vvnene Calcium Sulfate, ... ornenenneennns Ca SO
y e Argol ..... eeeeses.. Potassium hydrotartrate............ KH (
work, that some Black Ash...

Blende ......
Bone Ash...ccc0s.
British Gum.........Dextrin

of the most reli-
able formulae
were those

.Zinc_ sulfide
.Calcium phosfate. .

Butter of Antimony.Antimony trichiorid. . ..

. Sodium carbonate 4 calcium sulﬁd.lila.SCOd—
YA <

rinted years Calamine .......... Zinc silicate. .... ceeetretciannaas
ggo' and, );f a ggili Sa.l}pe!cr ..... ..%_odium nli!ratg.........,,....,_,_,Fao Qs o
. rome Ironstone....Ferrous chromite.................. .Cr.
necessity, clut- Condy’s Fluid.......Potassium permang U KMo, Y

tered up with

Green Vitriol........Ferrous sulfate..............

. Dolomite ..... +ees.. Calcium-magnesium carbonate CaCO3. MgCOs

:he nforl':enda.' Eau de Javelle....... Pot. hypochlorite + chlorid ..KC10+KC(C1

ureot that peri- Essence of Mirbane. . Nitro-benzene ..... tereeas ..CeHs(NO
od. It has cost Soapstone ..........Magnesium silicate, .. .o.. - (MgO), .(5i0p) . H,0
me hours and in Fusel Oil............ Amyl alcohol........... ees ....CsHyy ‘H

inst Galena ............ .Lead sulfid........... . L

one instanceé Horn Silver ....... Silver chlorid......c.0u... .........Pg(:l
more than a Massicot (Litharge) .Lead oxid..... ...PbQ

Lunar Caustic ....

week of tiring

«Silver nitrate

Milk Sugar...........Lactose .... veeen Ci12H g0,
search thru Norgnausen Acid. o . Sulfuric acid + sulfur l:S, "
many volumes Orpiment ........... Arsenic sulfid (yellow)........c....A8S,s
in order to be Pearl White..... «+««Bismuth nitrate............... . .Kis(NO.).
able to trans- Pl;’e:kl \gt\;‘lol ........ . Ilgatnga.nous sugfat«- .............. .. %r&%)..ﬂlgo

rl Ash...........

late the obso- Pyrogallic Acid. ... . Trihydroxybenzene ... ... . "CaH,(OH),
lete terms of a Pyroligneous Acid...Crude acetic acid ... .H(C;H30,)
formula into the {SHER [--: -« o« - - frscnic sulfd (red). Feion
ones now in use. Saltcake ....."." . Sodium ‘sulfate. .. .oolllil NaySo,
Few employees Salts of Lemon......Potassium_ binoxalate........ . ,Kﬁ(C,O.)
of drug stores ga}:: og 'IS_ortrel. e .-‘(P?xalic_ acid. . Ninage e anees g,C,O. .

alts of Tartar...... otassium carbonate............... CO.
and supply Scheele’s Green.....Copper arsenite...... ceeen 2.HA

houses know Sedative Salts. .

obsolete chem

Soda Ash..... .

. Boracic acid
. Sodium_  carbonate. ..

. Spirits of Salt.......Hydrochloric acid...

ical nam €s. Stassfurt Salts...... _Potassium chlorid ... KC1

The ff<l>llowmg %";nﬁabsarl ........... %{elrcuric sulfid...... .. HgS

i I all Saltpeter.......Calcium nitrate..... sesesesssssss.Ca(NOy)

1S usetu White Precipitate....Mercur-ammonium chlorid......... .HgCl,(kh.(?l s

By J.H. Schalek
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Overcoming “Static’’ in Radio News Reception
By ARTHUR H. LYNCH

Familiar With the Problems Which Have Confronted the lia R i f Long Distance Radio M

i Often Wondered If There Was No‘tuls‘:me”e Dy s Trou ~
Arranging a News Reception System, as Shown, Along the K
Has Now Become & Simple Matter to Pick

"Those
the Atlantic, Have Undoubtedly

. By
T&le&hone.‘ or Short Range Radio, It

terference Zone, as Becomes Apparent by Studying the Chart

ITHIN the past few weeks one
of the greatest developments of
radio transmission, in its appli-

cation to the receiving of news

from Europe, has been under-
taken by one of the leading dailies in this
country. The development is of such scope,
and based upon such scientific development,
as to be of international interest. This is
especially true, when it is considered that
the press in America has been agitating, for
some time past, the use of some of the %J S.
Naval Radio Stations, for the interchange of
foreign and domestic news. It has n
claimed by the interested parties that the
cables are congested, -and that important
news from foreign countries, especially those
across the Pacific, has been delayed.

In matters of radio and other forms of
communication the views and decisions of
Rear Admiral Willliam H. G. Bullard have
come to be viewed with great interest by
the communication companies and the
representatives of the press. His work, in
connection with the perfecting of the com-
munication service of the U. S. Navy, is
Jooked upon by experts as being of the high-
est order. At a conference, held in Wash-
ington last December, between editors and
attaches of the radio companies, which are
interested in trans-ocean press, the Admiral
said, in part:

tlantic Seaboard an

“I have urged that we should get the news
of this country out and the news of foreign
countries in, because the more we know
about other people, and the more they know
about us, the more friendly we will become.
Until very recently all the American news,
that Porto Rico got, filtered through London
and Paris and received a foreign color. The
Navy service has been open for months to
the American press and for commercial

and Likin guz'ﬁ li{wpecnm"mi;m'n eiving S Ei
e Res; ve -Rec tations Together Either By Telegraph,
Up the Long Distance Radio Me e at a Station Not M. tuil{n
Reproduced H’mwmg. and Then to Relay the wepaper in the Stat

In August
“Radio News”

Radio Helps in Fighting Forest Fires
By S. R. Winters

Radio Apparatus for Amateurs
By G. Y. Allen

Radso in a Country Town
By Armstrong Perry

An Arc Transmitter With Unusual
Features By Charles R. Leuts

Construction of High Voltage Step - Up
Transformers By H. W. Secor

Radio Helps Where Time is Money
By Arthur H. Lynch

346

www americanradiohistorv. com

©1921 by Science and Invention

es, B?odn.l.ly News Reports Transmitted Across
c” and Other Interference Could be Overcome.

, the Static
ssage to the Newspaper in the Static Zone.

urposes. It is regrettable that it has not
n used.”

When asked about the status of the com-
munication service between this country
and Porto Rico not having been brought to
the attention of the press, the Admiral ex-
plained, that the Navy could not advertise
for business. Further developments, at the
conference, showed that the Naval radio
stations, which had been exchanging press
news with France, were closed for that ser-
vice because the Radio Corporation of
America had advised the authorities that it
was in a position to handle such commercial
traffic. It developed, however, that the
traffic was too great for the corporation to
handle, and the naval service was again
opened, though no notice of the resumption
of that service was given to the press. The
attitude of the government in matters of
this kind is not to interfere with the growth
of private enterprise by competing with it,
unless the service of the private operators is
inadequate for the proper handling of the
business.

The desire of the press was to have the
naval service opened for press use until such
time as the regular commercial service
could accommodate it.

(Continued on page 383)



www.americanradiohistory.com

e

PRI T IS A

Ry

For the Vacationist There is Described and Illustrated Herewith a V.
Motorcycle It Will Provide V.
Wire Thrown

or in a Canoe or Launch.

oaa

T makes but little difference where
. you are in the habit of spending your

vacation, and with but few exceptions

it has generally been found that taking

a radio set with you would be inconve-
nient either for the reason that your ordi-
nary outfit was too bulky for easy transpor-
tation, you did not desire to spend either the
time or money for making a portable set
which you would not use after the summer,
you would be where there would be no
power available or there would be no place
to string an aerial.

This year, whether you desire to spend the
summer in a tent, a summer colony or a

+ hotel, or at the beach or in the mountains

juice is available or not, or even if

you decide upon a trip by motorboat, motor-

cycle, automobile or canoe, there is no need

for you being without the added pleasure
convenience which radio brings.

Let us, for a moment or two, forget that
important matter of expense, and consider
another serious drawback to summer-time

ation, namely: the locating of a suitable
% and the necessary labor the vacation

antenna has generally caused. There has

Radio On

By J. L. ARTHUR

er a Tree

always been some difficulty experienced in
lanning the location and it not infrequently
ppens that the natural masts afforded by
two pine trees must be abandoned because
they are too far from the source of power,
or because of some other such reason and
the result is generally a slump in spirits
since the ideal spot may not be u and
an inferior one must be resorted to.

The Kite String Antenna

Where an entirely satisfactory substitute
for the permanent antenna is sought it has
been found from observations made in the
past that a five-foot kite gives the greatest
satisfaction. For this reason directions are
given for a well-designed kite of any size,
taken from the figures of a man who has
made kite making and flying a hobby for
many years, and who may well be consid-
ered one of the best authorities in America.
If the suggestions are followed closely no
trouble will be experienced in flying the
kite or even in making it.

It is best to be sure that the wood used
for the sticks is clear spruce, that both up-
right and horizontal sticks are of the same
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Sa lhcwang.,enlu When Used in Conjunction With a Kite Antenna, and for
Provides a Serviceable Aerial.

Your Vacation

Efficient Portable Radio Transmitter and Receiver, This Outfit Being Well Adapted for Use

Work a

length, and that the horizontal stick cross
the vertical stick at a point one seventh the
length of the stick. NO NAILS must be
driven in or thru to fasten either stick. The
proper method of holding them in place is
to wrap them securely tqgether by winding
or seizing with cord. The vertical stick
should be placed so as not to bend and there-
fore NOT with its flat side near the cov-
ering. One cover may be used for varying
wind velocities if several sets of sticks are
};‘rovided, some being heavier than others.

he amount of ‘‘bowing” necessary in the
horizontal stick is equal to the distance it is
from the top of the vertical stick, or in
other words, equal to one seventh its own
length. The bowing on either side of the
center of the horizontal stick should be
identical. This may be secured by placing
the bowed stick on a board so that it will
not move and following the inside of the
arc it forms with a pencil and then turning
the stick over so that the ends are reversed;
where it is found that the arcs do not coin-
cide, these sections of the stick should be
carefully planed down until the desired

FContinusd on page 358)
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Resonance Wave Coil Antennae

NUMBER of a
meager and, i
accurate data,

wave coil ant
the authors, hz
scientific and popular j
radio during the past }
nouncement of the wor
this subject was contan
by the Chief Signal O
NYajor General George C
National Academy of
1920, in which was outli
details of the use of a
nected from a line, froi
from a ground. Many
been performed since t
ment of the characterit
of the wave coil as a re
many patents have bee
thors, both at home
and abroad, onf this
compact type ot an-
tenna, for goth receiv-
ing and transmitting.
Compact types of
antenna have always
been greatly desired,
particularly for use in
the military service, in
advanced trench areas,
and in other places,
where a conspicuous
antenna would surely
draw rifle or cannon
fire, and where the ex-
posed position of such
an antenna would bring
about its early de-
struction. The need
for an antenna which
could be easily pro-
tected against shell fire
was plainly evident
from the experience of
the last war. In addi-
tion, there has been
great need felt for com-
pact aerials for use on

By J. O. MAUBORGNE, Major, §. C.
&nd GUY HILL. Ca‘pt.. s. Co

Fig. 7—Tests of a Mauborgne-Hill Resonance Wave Coil Antenna From Corps Truck to

Transmi and Receiving Apparatus Connected to Similar Antenna on Temporary B .

T tter Is One Designed by Dr. Lee De Forest. The Receiving Set Is That Belo:

to the SCR-109 Radio Telephone and Tel ph Set Designed by the Signal Co?t. Successfu!

Telephone and Telegraph Difficulty Was Obtained at Six Miles from
Corps Laboratory. Major J. O. Mauborgne, Captain

. Lee De Forest (at right), Shown in Photograph.

SCR-109 Set on Coil Antenna in Si
Guy Hill (extreme left), and

iscovery of the authors
finding that a reson-
il alone, such as shown
, functions as a com-
12 system, making it
to employ any ad-
ng elements, ordinarily
vith an antenna, and
~vith any ground, or
counterpoise of the
ordinary system. The
receiving wave coil,
shown in the picture,
is simply a lon

tube preferably o
good insulating mate-
rial, uniformly wound
with a single layer of
fine wire, the total
length of the wire, in
meters, being from a
quarter to a half of
the greatest wave
length, to which the
coil will effectively re-
s{)ond, no other tuning
elements being asso-
ciated with it. Two
methods are employed
for connecting the wave
coil to the receiving
apparatus or amplifier.
The _simplest method
consists 1n the use of
a metal band sliding
over the insulated wire
which forms the coil,
the band making elec-
trostatic connection
with the wase ocoil.
A second meéthod is
employed- consdisting of
the use of a sliding
contact which makes
direct connection with
turns of the coil alon

a section of the coi
from which the insu-
lation has been re-

(Centinued on page 385)
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# g. 2—Hook-Ue Using Wave Coil and Muitiple Stage Audion Amplifier, m t%uv% il and Am;
No Ground Connection Beinz Employed. Circuit,
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Drive for Phonograph Governors
(No. 1,365,378. Issued to George T.

Cherington.)
Heretofore the seemingly unavoid-
albe noise, very objectionable at times,

which occurs when the worm and worm
wheel, or worm and spiral gear mesh,
80 as to cause the governor to rotate
rapidly, has been often noticed. The
inventor of this device claims to have
originated a drive which is so noiseless
that it cannot be heard even when the

bearer is but a few inches from the

. The improved worm gear
made of leather which is first i
nated with oil and then with grafite.

The worm is then cut, and if it appears -
that the impregnating process has not -

succeeded in causing the oil and
to penetrate sufficiently, and
is repeated after the teeth are formed
80 as to form a gear thoroly charged
with oil and grafite.

Airplane Advertising Device
(No. 1,365,219. Issued to Raymond

K. Bevier.) -

This invention contemplates the
combination with an airplane, display-
ing insignia and advertising™ matter,

and means for securing a change of dis-
play at will. The inventor employs
two strips of suitable material, upon
which are painted the advertising signs,
and which are run between lateral guides
secured upon and extending along the
sides of the dirplane wing. If desired
the entire surface is likewise covered
over with a casing of celluloid or other
suitable transparent material, to reduce

stance to the motion of the sign,
which must of course be made mov-
able. Rotating is done as desired from
the rollers on each side and a lever
pravides for movement of the signs in
either direction. Rollers are provided
at the ends of both wings to take up
the strip of material as it is being paid
out,and a similar contrivance is adapted
for the upper wing, so that flying
upside down will not prevent the one
looker from seeing the sign.

Air-Driven Motor
(No. 1,361,019. Issued to Adolphus
Henry Cook.)
Here is an air motor which the in-
ventor claims will give a maximum

mpreg-

eeper ¢ |
than the teeth of the worm, the process -

capacity and an even drive, indepen-
dent of varying wind pressures. It
consists of a circular track upon which
the motor may freely revolve. At-
tached to it are the fan blades pivotly
arranged and fitted with tension eprings,
80 that when the wind pressure is high,
the fans will assume a position more
or less at right angles with the face of
the fan, whereas when the wind pres-
sure is low the fans close up more, so
that more of the pressure of the wind is
utilized. These fans when revolving
cause the shaft to turn, which is coupled
with a vertical shaft thru the agency of
mitre gears. The tail is movable so
that it may be swung clear to the right
or left, in which position the motor is
not in an operating condition.

. Toy Dancing Figure
(No. 1,373,932, Issued to
. Horace Allen.)
Here we have a toy figure or figures

Alonzo

which are suspended over a ota?e pro-
vided with a back screen, the feet or
legs of the figure being adjusted so that
they barely touch the stage floor. The
re dances realistically and the cause
its dancing does not seem to be estab-
lisht, On closer examination, however,
it will be seen that the platform upon
which the figure is stationed, is mounted
on a flat epring. A lug projects back of
the figure so that when the lug or
tongue ib tapt, the floor of the stage
commences to vibrate and these vibra-
tory motions are in turn transmitted
to the figure."

.'X-Ray Apparatus
(No. 1,365,638. Issued to William D.
Coolidge.)

Mr. Coolidge, undoubtedly the fore-
most. X-ray st, comes forward
with another invention, particularly
meant for those who have had very
little training in the operation of X-ray
apparatus. In this patent an X-ray
tube is connected directly to the second-
ary winding of the transformer, the

L

vt;ltage being of course high enough to e

permit its use in X-ray work. To avoid
damage to the apparatus by a moment-
ary high voltage which would occur
were the circuit closed on the peak of
a primary current wave, a starting re-
sistance is employed in the primary
circuit. The X-ray tube is so propor-
tioned that the operating current is
determined largely by the X-ray tube,
instead of being dependent mainly on
the cathode temperature as in X-ray
tubes now in use.

Synchronized Recording and
Reproducing Apparatus for
Visual and Audible Actions

(No. 1,374,913. Issued to Charles W,

. beling.)

In various synchronizing mechan-
isms it has been found desirable to
form openings in the film to permit
of circuit closers being opened in
the circuit, the film thus acting as
an insulator between the contacts.
This is quite an old idea. The in-
ventor has, therefore, designed a
means whereby the camera man,

while operating the film to make the
negative, is able at the proper time,
mechanically to close the circuit thru
a switch, which will cause an indica-
tion to be placed at the proper point
on the negative film, which when the

film has been developed, will be clearly
observable, so that the positive film
developed therefrom shows at the
proper point, an indication in the form
of a white or black mark, rendering it
an easy matter to perforate the film or
attach a projection thereto without
measuring as is the present custom.
It has been found that, when using this
apparatus which has incidentally an
electro-magnet attached to its base to
automatically throw gears into posi~
tion in relation to a moving drive rod,
it is possible to have the speaking rec-
ord made first, and then the actor or
actors may move in synchronism with
the sound.

Aero Inclinometer
(No. 1.365.233ka Issued to Harry J.

- rle.
This is a device which is for use on
airplanes to enable the operator to de-
termine at a glance the exact angle at

which the machine is in flight, whether ;

the airplane is ascending, descending,

N

flying upeide down or tilted. The U-
shaped frame is mounted rigidly in a
perpendicular position upon the air-
plane, within this is a semi-spherical
cap or hood which has provided in the
extreme top point a central peep-open-
ing having a transparent covering or
section, such as glass, and arranged
within this hood are friction bearings
to allow for the free movement of this
hood with relation to a spherical body
contained within it. Upon this spheri-
cal body are placed the markings to
indicate the number of degrees of tilt,
as for instance, L SO U indicates a tilt
of 50° between left and up for the
particular turn being made at the time
it will therefore be noted that as the
cap moves, with reference to the posi-
tion of flight, a different scale reading
is visible thru the opening:

Perpetual Calendar
(No. 1,367,053, Issued to Walter L.
Jones.)

A simple calendar which is capa-
5 .

[

ble of being easily and quickly
adjusted to adapt it for presenting the
exact calendar for any month in the
year, past, present or future, which
may be found in a rapid and accurate
manner. The desired information may
be ascertained by direct reading, and
without the need of a key, table or
calculations; the week day designation
remains stationary. [Essentially it
consists of two movable parts which
are lined with segmental slot-ways in
the face member. One of these the
month card exposes to view the deter-
mined month, exactly in accordance
with the days printed on the face.
This comprises a series of seven radial
sectors or spaces in concentric align-
ment with the rows of year and day
numbers. Some of the month spaces
have several of the months indicated
thereon. one has three different months
indicated and the space having Febru-
ary designated has the numeral 28 in
black, and Feb, 29 printed in red, for
designating the leap year number of
days in February. The year card has
a large segmental opening, and the
difference in straight and leap years is
also noted by a change in color.
Hair-Dressing Device
(No. 1,362,780, Issued to William C.
hapman.)
(4

hair-dress-
3 2 perform-
ng a variety of functions. It comprises
briefly a tubular comb carried on a
handle, within which handle there is a
receptacle for grease, such as vaseline,
This can be forced into the tubular
passages of the comb and out thru
apertures at the roots of the teeth.
The comb is further provided with a
heater, by which it may be heated, and
provision is made for attaching the
grease receptacle in the handle to a
tank, so that water, hot or cold, can
beapplied to the comb instead of grease,
or after the grease has been exhausted.
Arc Incandescent Lamp
(No. 1,374,647. Issued to Edward
Alfred Gimingham.)
This invention relates to lampse

This is & very interesting
ing device which is capable of

&

which have substantially the outward
appearance of the ordinary incan-
descent bulb. Up to the present
time, these lamps have had arrange-
ments, whereby the tungsten pole-
picces have been moved apart by meca-
anisms within the globe which made
it quite impossible to highly exhaust
the lamp. According to the present
type a heater serves to ionize the gas
and also to carry one pole of the arc
and when jonization is completed, the
arc is formed between an electrode in
parallel with one end of the heater and
a point on the heater or electrode,
the latter being in parallel with the
other end of the heater.

www americanradiohistorv. com
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What to Invent

an‘l has written the writer about a
ver; good improvement. This is
th;e‘ kind of interest we like to see—

NE of our valued readers has joined
the ranks of “Ye Close Observers,’

“Dear Sir:

““Glance at the illustration of a hand gene-
rated flashlight on page ninety-four of May
‘Science and Invention' and you will see why
we do mot want this model. The bother of
that handle catching in the pocket would soon
cause it to be discarded as a nuisance. That
s only one defect noticed. Why not a revolver
model? In this case there ss reason for such
a model.

‘‘Have the lamp in the mussle—the trigger
will ”zin a generator located where the usual
cylinder ss. Have compartment for an extra
lm:f. Copy the revolver exactly, so it can be
used for a ‘bluff.” Arrange lamp to slide back
in the barrel for a pencil-beam, or to slide to
mussle for fan-ray—sure they will sell!
“FRED HOFE."
Phila, Pa.

Chemical Stump Puller

The other cay a friend and I went fishing
fn Indian Creek; that is we went down to
Indian Creek to catch some fish, but that’s
not saying we had much luck; altho we
honestly did land some about this long,—
and if you don’t believe us just look in our
back yard the next time you pass and you'll
see the evidence—caput mortuum.

By JAY G. HOBSON

Well, what I started to say was, that we
went fishing in Indian Creek which is hid-
den away in the willows and sycamores that
thrive along the zig-zaggy bank. Before
reaching the “Ole Fishin’ Hole"” we past a

"3 hired-hand trying
long-rooted stumps
1d. Theychopt and
d and pulled, cursed
ched their team of
ked some more, but

e S s

A Reader Has Sug-
ested This Idea
or & ‘‘Flashlight
Revolver” —

Not -Make It Re-
semble An Actual
Revolver, ‘Which

T

the old stump remained in the ground as per-
sistent as our rent collector. They were about
ready to admit their defeat when a Dutchy
looking individual drrived on the scene
speaking in broken English. He proved to
be a recent arrival from Germany and was
employed by the farmer. Seeing their
difhiculty with the stump he told them how
they cleared fields of stumps in Germany.

Recently Two Yankee Farmers Were Pulling, or Try-

ing to 5«1[ Out Stumps and Small Trees, en a

German Farm-Hand Came Along and Told Them

How They Disintegrated Such Roots in the Old

Couatry by Ponﬂn’ Some Chemical on Them. A
Good Hint for American Chemists,

As I understood him, he explained that
they first bored deep holes in the roots and
the stump proper, then they injected some
secret chemical or liquid dissolvent that
softened the wood, which made it very easy
to pull from the ground. I asked him what
the chemical was composed of but he said:
“Das, I dunno.”

Now it appears to me that some of our
American chemists could find a chemical
that would serve this great purpose. There

/ SLOT
F 4 -

———=

A Trigger Device Like This Placed on a Fishing Rod
Will Cause the Line and Hook to Be Jerked Umud
Several Inches When the Fish Nibbles ":'i::: ted

Hook, Thus Hooking Him Every

is no question about the big money that
could be derived from the sale of same, as
well as the great good it would do in saving

" lives lost from the use of blasting powder

and the like. The demand is only waiting
for the supply—here's your chance.

Automatic Pishing Pole

I didn’t quite finish telling you what hap-
pened when we went fishing the other day.

Well, I'll make it short ang snappy—I was
sitting on the grassy-bank, (Creek-bank
ahem!) it was about two in the afternoon.
The Sun was sleepy hot. I was hot and
sleepy for the fish weren't at all sociable.
But every once in a while I'd get a nibble—
the old cork would dive up and down—I'd
jerk miy pole quick-like, but hardly quick
enough to secure the hook in the fish's gill.
—consequently Mr. Fish would giggle -
my quibble and steal my fine big worm.

But I caught a good idea for an improve
fishing pole. With this new arrangement a
fellow can go to sleep if he wants to and still
catch a good batch. My idea consists of a
small metal cylinder with a piston inside
and retained movably therein by a coiled
spring. In the middle of this metal piston is
arranged a small trigger device that has a
small eye or hole in the end for the tackle
to go thru. When the user wishes to set |
same, he pulls out the piston, knots the
tackle back of the trigger device, which holds
the piston in a set position. When the f<h
pulls the hook the trigger releases the piston
which flies back into the tube, thereby
securing the hook in the fish.

Copyright 1921, by the AUTHOR

Some Curious Lamp Facts

CCORDING to the experience of the
A General Electric Company about ten
per cent of a tungsten filament evap-
orates before the filament burns out. It
is also known that this rate of evaporation
of the filament and the rate of emission of
electrons from the filament both vary in
the same manner, as the temperature of the
filament changes. From this we have the
relation that the probable life of the filament
of a vacuum tube varies inversely as the
maximum plate current.
an example, consider two vacuum
tubes with similar filaments. If the first
one is operated at a filament temperature
which gives a saturation current of one mil-
liamnere and the other filament is operated

®Assistant Professor, Dept. of Elect. Eng. and
Physics, U. S. Naval Academy.

g S TN -

By GORDON D. ROBINSON*

at a temperature which gives a saturation
current of ten milliamperes, the first tube
should burn te. times as long as the second
one. If we are using these two tubes as
high frequency gene-ators, each with the
same value of plate voltage, the power that
we can get out varies approximately as the
plate current. From this we see that the
second tube in the example above should
give about ten times as much power out-
put as the first one. By giving ten times
the output for only one tenth of the time,
the total number of watthours of output
outained will be the same as for the tube
with the cooler filament. This leads to the
conclusion that the maximum possible watt-
hour output of a certain vacuum tube is
roughly a definite amount, which (within
reasonable limits) does not vary with the
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temperature at which the filament is oper-
ated,

We might conclude from the preceding
that when we purchase a tube for a CW
transmitter we have purchased a certain
number of kilowatt hours of high frequency
energy for our antenna. This condition ap-
plies, however, only to the case when it is
specified that a certain definite value of
plate voltage is to be used. Up to the point
where the tube begins to show signs of
distress (from blue glow, failure of insula-
tion, or overheating of the plate) this num-
ber of kilowatt hours increases directly
with the plate voltage used.

From this last we get the valuable hint
that for power tubes we should always use
the highest plate voltage on which the tube
can safely be operated. .

S== e,
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Scientific Humor

Thanks for the Tip.—Duss: “Why do
you always question patients so closely
about what they eat? Does the informa-
tion .?'ou get help you to diagnose their
cases?"

Docror: ““Oh, No! But by doing so I am
enabled to guess what their station in life
is, and how much in fees I can probably
get out of them.”"— Joe Radomsky.

Tie the Bul! Outside.—*‘Here, boy," said
the man to the bo?' who was helping him
to drive a bunch of cattle, ‘‘hold this bull a
minute, will you?”

‘“No,” answered the boy, “I don’t mind
bein’ a director in this company, but I'm
darned if I want to be a stockholder.”

. —Joe Radomsky.

Suicide Spe-
cialists.— “Sci-
entific  Sales-
manship,” said
Irving Fletcher,
the brilliant
raconteur at a
Sphinx Club
dinner, “may be
carried too far.
“In a hardware shop the other day I was
buying a wrench for my car when a
morbid-looking chap came in and said:

“Quarter’s worth of Carbolic Acid!”

The Scientific Salesman smiled and
shook his head regretfully.

“This is a hardware shop, not a drug
store,” he cooed, “but is there nothing we
can do for you in the razor, revolver or
hemp rope line?”—No Nasme.

A Sign of the Times.—TourisT: “A
gﬁemus drop off here if someone drives
essly, ,, Wonder they wouldn't put up

a warning.” )
GUmE: “They had one up for over a year,
but no one was ever hurt, so they took it

down.”—E. Z. Hill

Insid? or Outside.—CUSTOMER TO Bar-

BER: “l wish I could get something for

my head, but I've tried about everything,

. and nothing seems.to do it any good."”

BARBER: “Ever try a Vacuum Cleaner?”
. —Chet Clearwater.

A Second Betelgeuze.—TEACHER (in
. Girls’ College): “Name. the star which re-
cently was measured and found to be of
enormous size."
YouNG Miss: “Fatty Arbuckle.”
—Ernest T. May.

A Tale of a
Dog -gone
Watch. — Wil-
lie’s father had
just bought him
a dog and he
took  Johnnie
over to see it.
When they came
to it, it was
whirling around in a frantic -effort to
catch its tail.

“What kind of a dog is it?” asked
Johnnie.

“A watch dog,” answered Willie.

“Oh, I see,” remarked Johnnie, “I sup-
%os: he's winding himself up.”—Arnold

ck.

So Does a Carpet-runner.—1st Man: “I
think bookkeeping is a very healthy posi-
tion.”

2ND MAN: “How come?”’
~ 1sT MAN: “You get lots of exercise run-
ning up and down the columns.”

Wm. L. Greenway.

First Prize $3.00

Boy! Page Mr. Volstead.—'‘S’no
use!” sighed
the Electric
Bulb to a
P r o hibition
Officer.

“No mat-
ter how hard
I ‘resist’ the
‘juice,” I'm
always
bound to
get all ‘lit-up’.”—Joseph Byrne.

A Question for Tee-Totalers.—A ques-
tion that has baffled scientists: If tea
leaves has coffee grounds for divorce?

—J. Dalstrom.

Ah! Time Left No Mark Upon Its Face—
Scout: “Shall I mark time with my feet?”
ScouTMAsTER: “Did you ever hear of
marking time with your hands?”
Scour: “Yes, Sir! Clocks do it."”
—Arnold Eck.

E receive daily from one to

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 original if pos-
sidle. Do not copy jokes from old books
or othet publications as they have little or
no chance here. By scientific humor we
mean only such jokes as comtain some-
thing of a scientific nature. Note our
prize winners. Write each joke on a sep-
arate sheet and sign your name and ad-
dress to it. Write only on one side of
sheet.  No letters acknowledged unless
postage is included.

Al 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

lo each one.

The Long and Short of it.—A motor being
out of order in a small factory, electricians
were repairing it. The owner’s father, a
very old man was sitting on a chair nearby.

““What is the matter?’ asked the old man.

“Short-circuit,”" was the reply. ’

"*Nothing of the kind," said the old man,
‘“the circuit is long enough; look at the
wires running from the wall clear to the
machine.”"—B. 4. Lowenthal.

Or a Fireproof Suit.—"Say, Smith,
how do you
like that cigar
I gave you? If
you smoke 1,000
of them and
save the bands
they give you a
talking ma-
chine.”

“Huh, if 1
smoked 1,000 of
them, I wouldn’t want a talking machine.
I'd want a harp.”—Edward J. Rife.
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Of Primary Importance.—PROPRIETOR:
“Money is a secondary matter to me.'’

ELECTRICIAN: What's primary thene”

PROPRIETOR: “My wife.”

ELECTRICIAN: “How's that?”

PROPRIETOR: “She spends all my secon-
dary.”"—Ray Parker.

Then There Was No Little “Fairy” in
Their Home.—HE SaIp: ““Let me hold your
Palmolive.”

SHE SAID: ““Not on your Lifebuoy."”

— Joe Radomsky.

(I wonder was he Olive’s buoy. — Printer’s
Devil).

Showing Off.
—SHY Miss: “I
envy her non-
chalant and in-
different air.
She doesn’t
seem a bit self-
conscious among
a crowd.

Miss WisE:
“Well, she used to be a window demon-
strator.”—E. Z. Hill,

Not to Mention a Shock-Proof Rolling
Pin.—A few suggestions to aspirants in the
field of invention:

Absolutely noiseless door hinges and
locks would please many young men.

A non-skid soap would be a popular
article.

The vast majority of men would ap-
preciate a device guaranteed to eliminate
such words as, ‘‘massage,” “‘singe,” “tonic,”’
etc., from a barber’s vocabulary.

A dancing slipper, treated so as to make
the adhesion o? chewing gum impossible,
would find a ready sale.

An adjustable solitaire ring, fitting any
sized finger, would obviate the necessity
of many purchases and resales.

Restaurants, wishing to be known as
quiet, would furnish a la;fe market for
noiseless soup spoons.—F. H. Hill.

It Has Second Place in Hell.—What 1s,
“The beginning of eternity, :
The end of time and space.
The beginning of each and every end
And the end of every place?”
Ans.:—The letter ‘“‘e.”"—Arthur Buesing.

He Couldn’t
Bridge the !
Gap.—“A good
many ladies
were disappoint-
ed this after-
noon.”

“‘How was
that ?”

“The guest
was spoken of as a bridge expert, and he
turned out to be nothing but a famous
engineer.”—Ward Stanton.

“Music Hath No Charms” in This
Case.—TEACHER: “John, name an organ
of the body.” :

JoHN: “The teeth.”

TeacHEr: “What kind of an organ is
i?”

JoHN: “A grind organ, Ma’'m.” — No
Name.

And Rust On It’s Hands.—Mack:
“Al, what time is it!”

AL: “What is the matter with your
ticker ?” .

Mack: “It's got dandruff on the hair
spring.”—No Name.
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4‘. If a quick answer is desired by mail,‘ a

not be answered by mail free of charge.
nominal charge cf 25 cents

s made for each question.

- rrmee mmeme e sv seree we g cem e ww——

If the questions cntail considerable research

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

What a Transformer Will and Will
Not Do - :

1122) Tom M. Crichton, Sterling, Col., inquires:

é . 1. Referring to the January, 1921, number,
pages 980-981, illustrating the Long Lake Power sta-
tion, and to your descriptive article, may I beg your
assistance? ’

The battery of generators at the falls develops a
current of 4000 volts. This current’actuates a step-up
transformer, which generates an induced current of
100,000 volts.

Does the voltage of this induced current measure
the same electro-motive energy as the voltage in the
4000 volt current generated by the battery of dyna-
mos? That is, has the transformer multiplied the
original energy by twenty-five? -

&hat per cent (approximately) of this current of
high voltage is consumed at the tap which supplies
the step-down transformer to actuate the 2300 volt
motor driving the D.C. dynamo? Or is it entirely
consumed?

Would it be practicable for a farmer, having a small
independent electric plant, to increase his available
horse-power by the installation of a transformer in
his circuit?

A. 1. The transformer never multiplies the elec-
trical energy passing thru it when this energy is ex-
prest in watts, horse-power or kilowatts. All that
a transformer does is to either reduce or raise the
voltage of the circuit. If the voltage is multiplied
ten times by a certain transformer, for example,
the current in amperes in the seconddry tircuit is
reduced to 1/10th of that passing thru the primary
circuit, assuming that there was no Joss. There will
inevitably be a loss. -

We do not quite understand your second inquiry
with reference to the percentage of current or rather
energy consumed at the tap which supplies the step-
down transformer actuating the 2300 volt motor
driving the direct current dynamo. We presume you
mean the percentage of loss occasioned in operatin,
the transformer as well as th:e dynamo, and just of
hand we do not know what this exact loss is, but in
any case it is very low as these machines are large
affairs and therefore, very efficient electrically. The
transformers, motors and dynamos of this large type
usually operate at an efficiency of 95 to 98% , depend-
ing unon the kilowatts rating—the higher the ramg
and tizger the machine, the higher the percentage
cfficiency, 98.5 to 999, being about the maximum for
large transformers. The efficiency of a group of
apparatus, comprising the transformer rated at 989
efficiency, the motor with an efficiency of say 90%
and the dynamo at 90%,, would be determined by
multiplying the three efficiency figures together, re-
sulting in 799, efficiency for this group of three ap-
paratus.

You fail to realize that the volt is a unit of poten-
tial difference, and not a unit of current, or of power.

A Mysterious Clock

(1123) Stanley Trier, Maywood, IIl., tells us of a
clock he saw which (so the advertisement reads)
worked satisfactorily because of the fact that the
earth rotated. He asks:

Q. 1. Is such a clock ible?

A. 1. The editor well remembers having seen
perpetually running clocks but such clocks never
utilized the wonderful powers possest by the earth.

If you will examine the clock you describe in your -

lettex,. carefully,, you will nate, that there js in each
of the weights at the projection from the hands, a
little clock motor resembling that n a fine watch,
and?f the authorities do not agree with this, we would
advise that you place a powerful bar magnet near the
weight arms so that its effect will be centered upon the
hairspring in its delicate mechanism, causing it to
stop; and the cessation of its movement will not be
due to the earth stopping its motion, you can rest
assured.

How Can Wheels Round Curves

(1124) C. W. Holcombe, Atlanta, Ga., inquires
of this department:

Q. 1. How do railroad car wheels get around curves
when both wheels are fastened to the axle, the outer
rail being the longer path?

A. 1. Answering your question as to how it is that
the outside wheels of a railroad car going along a
curve can travel faster than the inner wheels, would
say that this is taken care of by the fact that the
faces or rims of the wheels are curved in a very care-
ful and mathematically determined manner, as shown

below, with the consequence that when the car swings
out in rounding a curve, the outer wheels rotate on
their major diameters or periferies, while the inner
wheels rotate on their minor diameters. Some slip-
page also accounts for the facts in the case.

or example, suppose that the major circumference

of a given wheel was 12 feet, and the minor circum- .

ference 11.25 feet. It is clear that in making 10
revolutions of the axle, the outer wheel, in rounding a
curve, will travel fart' er than the inner wheel, in
the ratio of about 4 to 3.75 or 6 per cent farther.

Shows 1.0« Car W azels, Whe \
1toa C ~le, Manag

3 in thy Track Without Causing
» Slip Excesgively. As the Car
Juter Wheels Rotate on Their

ces, While the Inner Wheels
aller Circumferences, the Tread
3eing Coned.

ting Mirrors

| R. Rose, Colome, S. Dak.,
asKs;

Q. 1. Please give instructions on plating headlight
reflectors and also how to make mirrors.

A. 1. You can probably coat your reflectors with
silver without the aid of a battery, by applying a paste
made with 2 parts of freshly ipitated silver chlor-
ide and 3 parts of potassium bitartrate.

The_surface to which the paste is to be applied
must first be thoroly cleaned. A little dilute nitric
acid will remove rust, etc., and grease is taken off by
immersion for some time in a hot solution of caustic
soda. After this immersion the article must not be
touched with the fingers. The alkali is removed by
thoro rinsing with water.

To the metal so prepared, the silvering paste is
applied with a soft cork. When a sufficient deposit
has been made, the article should be washed in hot
water, and it may be conveniently dried by shaking
with saw dust. .

The silver chloride can be prepared by dissolving
crystallized silver nitrate in distilled water, say 1
part in 10, and adding to the solution a solution of

di chloride (c salt) of skmilar strength,
continuing_the addition until no more precipitate is
formed. The precipitate is then washed to free it
from any excess of the precipitant, by filtering and
washing on the filter.

Electro Plating Solution

A simple formula for a silver plating solution is
prepared as follows:

Water...........iiiiiii e ; gal.

Potassium or sodium cyanide 8 oz.

The sodium cyanide is dissolved in warm water.
To this solution is added the silver chloride which has
been reduced to a paste with water.

Anodes of pure silver are usually employed. The
purity of the metal influences the deposit and only
the purest silver should, therefore, be used for anodes.
While it is not absolutely essential, the anode will
function better if it be annealed prior to placing in
the bath. )

The required voltage is exceedingly low for silver
plating, !7 to 1 being sufficient. The average
current density is approximately 24 amperes per
square foot of surface plated.

For Mirrors

At the present time it is customary to make mirrors
by depositing metallic silver on the glass. The latter
is first made chemically clean by washing or scrubbing
with an alkaline liquid, then rinsing with distilled
water. Any spot or stain, even a momentary touch
of a person’s ﬁnger. is liable to interfere with the uni-
formity of the deposition of the silver and to be the
cause of an imperfect mirror. After the glass has been
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: ad:} 10 grains of. silvef nitrate, stir with &

cleaned and drained it is to be laid down flat and over
it is floated a solution of the silver salt, usually the
nitrate with some ammonia added. hen the

. is completely wetted, a reducing substance in aqueous

solution is added. Various reducing agents are used,
euch as Rochelle salt, glucose, formaldehyde, etc.
1. Edel’s process:
Selution A, . °
Silver nitrate..............co0onn. 437 grains
Distilled water
Ammonia water, each..............Sufficient

Dissolve the silver salt in 8 flaid-ounces of distilled
water and add ammonia water sradually until the
brown precipitate that is thrown-down at first is just
dissolved, being careful not to add too much am-
monia. To make sure that too much ammonia has
not been used, drop into the liquid a crystal of silver
nitrate and stake; if the solution becomes turbid,
noexcess of amm onia has been used, and if it does not,
more silver must be added till it does become turbid.
Then filter the liquid thru a double paper filter, re-
turning the first portion of the filtrate to the filter
until the liquid runs thru clear, and add enough dis-
tilled water thru the filter to make the filtrate meas-
ure 16 fluid-ounces. . Put this in a clean bottle, cork
well, and keep in a ¢ool, dark place over night.

jon B,."- "+ - .
_Rochelle salt, chemi
Silver nitrate..........
Distilled water, to make.

Dissolve the salt in 10 fluid
heat the solution to boiling-in a porcelain digh.
lass rod,
$0 to 15 mirfites or until

-and boil the tiquit gently for

it becomes of a gray:cojox, _ Filter this thnit péper untit
clear, and.add enough ‘watef'thra ghe filter
to make 16 Afuid-ounces of Mquid. Put-this into a

clean Bottle, cork well,:and: place away.for S to 6

hours. . o
When the-preparation is wanted for use, mix
Solution A . ceev.flioz. 1
Solution B. .. fl-oz. 1
‘Distilled water............... .. fl.-oz. 4
Immediately pour this mixture over the glass,

which has previously been cleaned as described above,
and leveled. Then allow to stand until the solution
has deposited its silver, about one hour being re-
quired. Then decant the excess of liquid, rinse off
with clear water, and stand the glass on edge to dry.
Lastly apply a protective coating of asphaltum var-
nish, using a soft camel brush to avoid scratching the
silver. We are indebted for the mirror plating process
to the STANDARD FORMULARY.

Electric Oil Locater
‘gl26) . John Johnston, Jr., Escondido, Calif.,
asks:

Q. 1. What information have you or-can you give
me regarding mechanical device for locating oil
deposits, either electrical or magnetic plumb-bob?
Have seen some of the latter actually in use and un-
derstand there are some being used in Texas that are
considered- reliable.

A. 1. Your recent communication at hand re-
questing our advice on mechanical device for locating
ore deposits.

Magnetic plumb-bobs are not successful, and de-
vices of this nature have been condemned as fraud-
ulent, the use of United States mails being denied
them; definite data of which we can furnish should
you eo desire.

The electrical devices however, which have proven
of great success are the Mansfield's oil and water
locater, an advertisement appears in the classified
col of our zine. This is a gold medal win-
ner, has been investigated by British engineers and
is guaranteed to be the most reliable yet originated.

We would suggest that you write to them for more
definite information. The Hughes Balance has also
been used with some success, but is employed gen-
erally for locating ore beds.

Making Radium Paint
§112'7) James H. Jameson, Jersey City, N. J., in-

quires: .

Q. 1. How is radium paint made?

A. 1. Radium paint is made by mixing a minute
quantity of radium bromide with calkium sulfid.
Mix ¢ ith some turpentine as a thinner, and a
littlﬁ' adhesive nuterial such as
stick. .

A complete apparatus for performing all this work
and instructions is supplied by one of the large radium
chemical companies.

to make it
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A FINER TYPEWRITER AT A FAIR PRICE

Fa

U

A
model-

The
with i
learne«
was u
ber of
pensiv.
discon!
metho
sell at
at $10(

Free trial—No money down . o -
Not a cent in advance. No deposit of any Mail the Coupon re

kind. No obligation to buy. The coupon is Act at once. Remember you
all you need send. The Ollver comes to you have nothing to lose, There is
at our risk for five days’ free trial in your no cost to you for the free
own home. Decide for yourself whether  trial, no risk or obligation. So
r:u want to buy or not. If you don’t want to send at once for the Oliver to

eep the Oliver, simply send it back at our try free in your office or home.
expense. Then we even refund the outgoing If you should wish our catalog
transportation charges—so you can't lose before ordering, mark the cou
a penny. If you do agree that it is the pon accordingl But whick
finest typewriter, regardless of price, and ever you do, 3;) it now. Cli
want to keep it, take a year and a half to the coupon before you tur
pay at the easy rate of only $4 a month. this page.

Over 900,000 sold

The OLIVER Typewriter ®Gmpany

67-B Oliver Typewriter Bldg., Chicago, Ill.
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Thousands of users are
finding a new joy in their
““talking machines”’

through the

Ellis
Reproducer

HE ELLIS Reproducer

has taught many people
what a really wonderful instru-
ment a phonograph can be.
Many customers have writ-
ten in similar vein. ‘“Every
tone and overtone in an intri-
cate orchestral selection—
every delicate inflection in an
artist's voice—is reproduced
so faithfully that eminent
musical critics have been un-
able to distinguish between
the reproduction and the orig-
inal.” And your records
cahriot wear out!

A few dollars will place an
Ellis Reproducer on your
phonograph—with the priv-
ilege of return if not fully
satisfactory. Send for de-
scriptive literature.  Send
also ten cents in stamps—
if you want my booklet on
“The Care of the Phone-

graph.”
Write to
J. H. ELLIS
P. O. Box MILWAUKEE,
882-M WISCONSIN

I have had this address “P. O. Box
882 over twelve years.

.| on the edge of the table.

e L)

.

Science and Invention for August, 1921
- The Electrical Home of To-Day

(Continued from page 318)°

to a nest of sockets on the edge of the

:| table, being now concealed within one of

the legs or the pedestal of the table. Short
flexible wires then lead from the various
table devices to plug receptacles mounted
The usual equip-
ment includes an electric coffee urn, a
toaster, a grill, and some people have
several other electrically heated utensils,
which are kept on a serving table or side-
board at the side of the room—only a few
of these being placed on the dining table,
as required for each meal. One of the
sockets on the table may be used for
plugging in the vacuum cleaner, but in
many cases convenient receptacles are
placed in the base-board in each room for
vacuum cleaner service.

We have mentioned before that electric
fans are a great boon in warm weather, for
circulating air thruout the house, and
making life a little more bearable during
this season, and one good thing about fan
motors is that they are very efficient in their
current consumption and do not consume
any more energy than a 50 watt lamp.
The oscillating fans which swing to and
fro are of course the best in many instances,

and a small exhaust fan mounted in the
upper part of a kitchen window or in the
wall is often a god-send.

The average house is usually arranged
with a laundry, even tho of small size, and
one will be surprised at the increased effi-
ciency in this department of the household,
when an electric ironing machine or mangle
is installed, as well as an electric iron, pre-
ferably not less than 6 pounds, and of
course an electric washing machine.

Out in the garage, and it is quite the
caper nowadays to build these as an integral
part of the house even in some of the finest
residences, we find several important uses
for electricity. Where alternating current
is supplied a small rectifier will be found
advisable for charging the ignition battery
now and then, when it runs low, and electric
vulcanizing devices both for repairing inner
tubes as well as the heavier shoes or tires
may be included. And now we find avail-
able small comprest air pumping outfits,
driven by an electric motor, which will soon
prove their worth in inflating tires. All
this will prove very desirable. An electri-
cal tire pump will give the owner his own
‘“free air.”

The Movies of the Future

(Continued jror.n }axe 307) -

sticks of wood in the open fire-place
should crackle, the sea should roar; and
if Niagara or the Great Zambesi Falls
were on the screen, the impressive
thunder of the water should greet our
ears.

It is perfectly evident that for the pro-
duction of these sounds quite elaborate
collections of instruments would be re-
quired.

A very obvious defect in the theater of
today is, that the one voice of each actor
is addrest to people a hundred feet from
him or to those in the seats directly in front
of the stage and under the foot-lights.
In the future movie theater, perfect head-
phones will be supplied, so that those at
the most distant corner will hear exactly
the same as if they were close to the
screen.

Of course color is contemplated in Dr.
Hubbard’s prediction. The movie theaters
of today will in the future rank only as
“ittle theaters, in which films can be tried

*t on smaller audiences, to be finally pro-

ced in great circular auditoriums, ex-

ly such as described by Mr. H. Gerns-

k in a recent issue of Science and In-

tion and there illustrated in detail.

*+en such minor advances as electric

et vendors, electric lamps for designat-

the location of vacant seats, really im-
ant details, all of these entered into Dr.

.obard’s description. Stereoscopic effects

in the future. As an example of what
may expect, Dr. Hubbard reminded
audience that his most éxtreme ideas
the color reproducing stereoscopic
~ie camnera were anticipated, when man
aved his eyes, for they are self-
«cting, self-focusing, and self-cleaning.

Every three seconds about, the eye lid,
with its moist interior, sweeps over the
lens to keep it immaculately clean. The

iris gives an adjustable diafram,-and the:

retina receives the light waves, and tele-

graphs them to the brain. Dr. Hubbard-

hopes that the motion-picture engineer
will sooner. or later perfect K a motion-
picture camera according to the specifica-
tions of Mother Nature.

The Public Libraries will be used to
circulate films as they now circulate
books; the film reels will be loaned to
private individuals for use in their home
cameras. Highly specialized films on
every conceivable topic, Dr. Hubbard says,
will be put into circulation.

We are only beginning to take ad-
vantage of the educational value of
the film. Movie cameras are now be-
ing purchased by the schools and mov-
ing pictures will be used as modes of in-
struction. As they accumulate they will
acquire a historical value. Present day
films of Niagara Falls will tell future
generations what they have lost in taking
the water of the Great Lakes for power
purposes, leaving the great falls void of
nutriment. The railroad express engine
of today, filmed in full motion, will be a
great contrast to the future electric loco-
motives, and many feel that the trolley car
awaits an early extinction, so that movie
films of our busy streets, will tell a
strange story to our great-grandchildren.

In his paper Dr. Hubbard seems to give
free scope to his imagination, but his ap-
parently wildest predictions are all well
within the range of probability; so much
so, that the future will probably. see much
more wonderful things in the movie
world, than those predicted by the most
imaginative scientist.

L]
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SOLDERS FOR ALUMINUM

The U. S. Bureau of Standards has com-
leted a series of tests of aluminum solders.

he results will be contained in ‘“‘Circular
78,” entitled “Solders for Aluminum. We
quote from the words of the editor of the
Bureau of Standards: ‘‘In spite of claims
made by those interested, no solder for
aluminum has yet been found, which will
withstand the corrosion test, although the
fused zinc chloride solders withstand corro-
sion for the greatest length of time.”

Do Compound
Eyes Magnify ?

By WILLIAM M. BUTTERFIELD
(Continued from page 316)

the power of reducing any reflected object
to a very tiny portion of its actual size, thus
further increasing their mystery.

When the compound eyes of the bee are
thus prepared, they are found to be com-
posed of transparént hexagonal facets (as
shown in our drawing), each acting in a
commonplace, mechanical fashion reducing
the size of the image and obtaininga flat,
clear reflection. The mechanical aspect
might be doubted, if it were not for the
multiplying glass of the optician which pro-
duces the same results when used in the
manner described (see drawings). The glass
lens with its faces ground in hexagonal shape
reduces the image of an object and obtains
flat, multi-repeated reflections just as seen
in the faces of the bees’ compound eyes,
proving without doubt that the bees’ visual
apparatus extends the range of vision in all
directions by the aid of such hexagonal facets
oreyes. o T oLt

With man’s ordinary perception of vision,
he is likely to imagine that the thousands
of reflections, shown in an exhibit of this
kind, are conveyed somehow to the optic
nerve in a kind of concentrated panoramic

icture. Yet this is not the case, for this
ens organ isconsiderably removed from the
bulbous extremities, or retina.of the various
eyes; hence it is merely a combination of
aisual sensations that reach and pass thru
this point, not a picture in any sense what-
ever. The form of sight, very much like our
own, is given to the bee by other simple
eyes, called cornet eyes, and is used to
guide most of their movements just as we
use ours. Recent investigations have
clearly demonstrated the important use and
purpose of these simple eyes. Compound
tyes are not therefore useful to an insect
or crustacean in the sense of increasing its
capacity to observe surrounding objects,
but rather as a highly organized apparatus
for giving a visionary warning semse, sub-
stantially similar to the use of the senses of
smell, hearing and touch in animals.

Because of the reducing power of com-
pound eyes, it is very probable that the
distance at which objects can be seen is
not creat, perhaps not over one foot. It has
been estimated that the Woolworth Build-
ing in New York City, reflected in the
ocelli of a bee's eye five hundred feet away,
would be shown as a mere dot no larger
than the point of a fine cambric needle.

It is true that the mass of immovable
eyes with their various cones, fibers and
nerve connections, also in a sense immov-
able, are so placed that impressions received
by all are centrally mast in a kind of mosaic
optic sensation (see Fig. 1), yet there is
ample proof that ¢ is not a pictorial sensa-
tion. We defy the most intelligent advo-
cate of the picture theory to comprehend in
its entirety a picture that includes in one

unbroken glance the ground that he stands
on, the sky above him as well as the land-
scape on every side, for try as he may, he
can only comprehend this panorama by
concentrating_his mind on the various ob-
jects forming it, one at a time, we cannot see
ony exiensive composite piclure at a lance.

.Promotion is Quick.
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How To Earn Up To $100 a Week

in a Field where there’s Room for Youw

N the field of Mechanical Drawing (Draftsman-
ship) there's room for you even today when the
fierce competition in other fields has crowded

many to the wall of disappointment and hopeless-
ness.

Don’t choose a crowded field. Get into Draftsman-
ship. There's always plenty of room—opportunity
and big money for the man who has training.

Earn From $35.00 to $100.00 a Week. $100.00 a
week (regular pay) and $200.00 to $300.00 a month
extra is being made right along by men who spend
only six months in easy, pleasant home study under
our direction. .

You Need Training First. We will train you to be
an expert draftsman in your spare time at home by
mail. There's lots of room for you if you act now.

WE'LL QUALIFY YOU
for a high-salaried position in the drafting field and
keep you in touch with openings for drafts.men‘in the

draftsmen are often advanced to Chief Draftsman,
Chief Engineer, Production Manager, and so on.

Get the RIGHT Training. Mr. Claflin, the
founder and director, stands personally in back of the
Columbia Schnol of Drafting. You spend no time in
long-winded theories—useless and expensive to you.
You start on actual drawingz work the day you receive
your first 123300,

You Need No Pravious Training. The course is
casy to understand and easy to follow. Many stu-
dent3 ar: qualified even before they complete the
course.

Success Calls Men of Action Only. If you are a
man of action clip the coupon now and show that you
are a man of action. Keep right on top of this oppor-
tunity to make real money. Don’t go looking for &
pair of scissors. Tear the coupon off and t
right now.

biz machine shops, industrial plants and United Special offer to those_who reply promptly. Get
States Government departments. Men who start as  started now.
Practical Problems. You are carefully coi>hed 11 U, 'S. CIVIL SERVICE COMMISSION CALLS
practical drafting work. FOR DRAFTSMEN
We Help Yoo Get n Job. We help 30u get u pusi-

/ tlon 8 800n 83 you Lre qualified. e A few of many poslilons constaniy OPen in Gosern-
Train| as a Drafting Speclalist. After com- Salari {ng salaries, subject )} .
pleting the course in m:%n cal drawing we'll train Pneuedlmnll ot them“earxy a bonus of ':240 a year
you free in your choice of one of our special elective additionali.
courses.

Draftsman’s Equipment. A full set ot drafting Architectural D or—3$4,000.00.
equipment as shown in the picture below. Chief Draftsman (Aeronautical)—Naval Afrcraft
Factory, $15.04 per day.
Consultation Privileges. You are free to write
us any time for advice and suggestions. Aeronautical Draftsman—Field Service of Navy
Department, $5.20 per day to §12.00 per day.
Diploma. Your diploma to your proficiency
as a draftsman. Free Book. Send in thls coupon today. Imme-
Sttt 15 Drafting. - Tt tetis you Al abous Gur mew
FREE SUBSCRIPTION TO DRAFTSMAN'S otire i Dot echanioal drawing snd ‘}':.".
MAGAZINE ‘“THE COMPASS.” full detalls of our offer.
o L3
Columbia School of Drafting
ROY C. CLAFLIN, President .
Department 1519, 14th & T Sts., N. W, _..Washington, D. C.

-

FREE Drafting Outfit
We give you free—this professional drawing outfit. It’s yours to keep.

'—————-—-—--—-——-—--——

.

City.......

www americanradiohistorv. com

Name..ooeeeeeooocosononcns

COLUMBIA SCHOOL OF DRAFTING
Dept. 1519, 14th & T Sts., N. W., Washington, D. C.

Enter my name for a subscription to ‘‘The Compass’ and
without obligation to me, please send me your illustrated
book on Drafting, telling how I can secure your complete
home study course and your help in securing a position as

Age....;...........

Address......c.cccco0ccevsccscccccccccscsssscscssese
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BE A REAL MAN
-

LOOK LIKE ONE AND FEEL §
: LIKE ONE

Broaden your shoulders, deepen your
chest, enlarge your arms, and get a
development that will attract attens
tion. F‘;ll yourself full of energy and
be powerful.

My New Book .

“Muscular Development”
Will Explain How
This bt'::ok is ill}\::tr?ted wiltfh 25dful}
| otogra of myself and o
gor?e gf th::vgrld's finest developed
athletes I have trained. It will in-
terest and benefit you greatly.
Send 10c (stamps or coin) for a copy NOW, today,
while it is on your mind.

EARL LIEDERMAN, Dept. - Vi 305 Broadway
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that the optic center is
: in the bee than the
attachment the optic
or we find the bee pro-
ryes, placed practicall

18 on the human head,
things as our eyes see
:ent experiments proved
:se eyes, they were sup-
t useless rudimentary
, the common notion
e eyes furnish a central
ounding objects, land-

yes forming the combi-
of the different species
ceans, probably because
and sizes of the organs
a greater or lesser num-
:ome spherical observa-
. each combination are

needed. Properly placed, as we have seen,
the eyes are effective in distinguishing single
objects as each object is brought within 1ts
range, the distance of vision depending on
the size and therefore reducing power of
each eye. This distance being limited, most
objects reflected are seen above, removed
from all those outside the range of vision,
and stand out as one single definite thing,
which can thus be catalogued as an insect
friend or foe. If one wishes to prove the
use of compound eye, try to catch a fly
with the hand. Approach out of range of
the simple eyes you will get within seeing
distance, or within a few inches, of the com-
pound group before it will ly away—you:
are a foe; on the other hand friendly in-
sects fly over it, or alight and move close
to it, without the slightest concern—the
compound eyes have catalogued them as
friends.

Home Electrics
By G. L. Hoadley, M.E.

(Continued from page 329)

ke accidental contact
1ch contact may be due
between the wiring and
tact of one wire with a
e or the enclosing metal
ich connect with the
>n a wiring system pro-

ordinarily. Another
wire may endanger life

stands in a bath-room
irn on the electric light
1 on the water faucet.
son stands in a partly
:aches up to turn on the
1ng happens providing
act. If, however, the
"so that one of the bare
188 socket shell, current
he person and bath-tub
{ the water pipe, thence
:0 the grounded genera-
: sockets are quite com-
:t no shock if he stands
and turns on the light,

es him from the earth.

itions of this sort either
ket or else locate the
. turn the light on from
le touching a faucet or
e or radiator. In order
ouching a live wire the
: connecting link for the
‘cuit. Now, if the per-
old of a live wire or to
iird rail of an Electric
rating at 600 volts, he

S wan uv ov wien ouane degree of safety if he

steps upon the third rail from an insulator,
such as wood or the dry board walk. Step-
ping from the running rail onto the third rail
or even from the wet board walk would com-
plete the circuit thru the person to ground
and injure if not kill him. One can, in
emergency, walk along the right-of-way of
an electrically operated third rail railway

safely by simply not touch: ‘nf any rasl. Step
over and do not touch the rasl

Suppose, in some railway tie-up, n-
gers do find it necessary to walk on the rail-
way right-of-way. Suppose some individual
near you, thru ignorance, steps upon the
live third rail. Prompt action on your part
in disengaging him from the live rail may
save his life. Free the victim from the
current by a single quick motion. Use
any dry non-conductor (clothing, rope,
board). Never use metal or any wet mate-
rial, Never touch the victim's arms or
limbs. Grab his coat-tails, or any loose por-
tion of clothing and break the contact with a
quick jerk. It adrystick is handy, use it to
push the wire away or to remove the vic-
tim. Then start artificial breathing.

Fig. 5. Another Construction of Demagnetizing
Apparatus for Watches.

Suppose in a storm or in cold weather,
the 600 volt trolley wire breaks and in
falling to the street entangles a person, as
shown in Fig. 7. If a dry stick is handy push
or pull the victim or the wire away breaking
the contact as quickly as possible. If one
has on a good pair of rubbers he can take
hold of the victim without danger other
than that the live wire may entangle him.
As soon as the victim is released, get him
started to breathing. Do not give up hope
but continue efforts to start his breathing
for an hour and you may save a life by so:
doing. But do not put too much trust in
rubbers as they are now made.

Send for a physician in all cases at once

Telephone Amplifier Hurls Sound

Four

Miles

(Contsnued from page 320)

condenser. In this way there is produced a
minute alternating current whose variations
are an exact copy of the voice-waves. This
type of transmitter is known as the con-
denser-transmitter.

The minute currents coming from the
transmitter are carried over the telephone
circuit. In order that they may not be
entirely dissipated in traversing the 1000
mile circuit, this circuit is supplied with
vacuum tube amplifiers at several equally
spaced points giving a relay effect. Much
research has gone into the designing of
these amplifiers, in order that they may
magnify the currents passing through them
without distortion. The current coming

from the Catskill end of the circuit was large
enough to operate an ordinary telephone
receiver, and this, if held to the ear, would
give a true reproduction of the speech or
music sent from Chicago.

A current of this intensity, however,
would be useless if applied directly to the
large receivers attached to the loud speaking
projectors. Before being sent to these
receivers, it undergoes enormous amplifica-
tion in a vacuum tube amplifier similar to,
but much larger than the type used on the
long distance circuits of the Bell System.
In order that the sounds produced by the
projectors should be heard across the valley
three miles wide, this special amplifier had
to magnify the energy in the telephone cir-
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cuit over 10,000,000,000 times. It is im-
possible to conceive of just what this means,
but of course the most remarkable fact is
that this ten billion fold amplification is
produced without appreciable distortion.

The amplified current is led to the large
receivers, one attached to the small end
of each ‘projector. These receivers differ
greatly in appearance from the familiar
telephone receiver, and are capatle of
handling currents thousands of times larger.
As in the case of the transmitters and
amplifiers, an important series of special
researches preceded the design of the re-
ceivers in order t6 make them so perfect in
their operation as to reproduce sounds
without distortion.

For a similar reason, special study was
given to the design of the projectors. As
vill be noticed from the accompanying illus-
tration, these are of special construction
and are 8o shaped as to give a very uniform
distribution of sound.

: One Orchestra for

‘ Five Dancing
Floors

(Con‘snued from page 310)

and saxophone and one horn in each
group playing the trombone and vio-
lin; one total group of threce horns sup-
plying the floor inside and the other
group of three horns covering the out-
side veranda.

Shunted across .the piano transmitter
was another transmitter, normally open-
circuited, so that by pressing a button
speech could be past into the piano-horn
of the two groups. In this way an-
nouncements could be made, either

.

Drive
Aches,

As Well as the Cause of Sickness
;,f”";

Apply thousands of volts
of painless, harmless, high
frequencyelectricity with-
out the slightest shock or
unpleasant feeling, just

an exhilaration of well-being.
pains, soreness, tired
feeling, sub-normal conditions
depart and the natural joy of %
good health is restored. You
may now do thisathome witha

Renufife

VIOLET RAY HIGH FREQUENCY
Generator

Aches,

e

Al

Out

Pains

LM N
oy P //l. ;""0

. ;-
%

7 e The
A7 7. Vibrant
o ////’/ :/f,////'"" Health-pro-
.. moting forces

of High Frequency

Z
7,7} electricity, the Violet
////,‘ / Ray has accomplished
% ///, truly wonderful results

for others. Learn what
it can do for you.

when the music was playing, or not, as
desired. - e
All the fields of these electrgdynamic
receivers or telemegafones are m paral-
lel arid supplied from a six volt battery,
along with all thé transmitters in the
installation. . . L

In operation the outfit proves very
simple., TLe entire control of the ap-
paratus restss with the drummer. He
has the on-off switch at hkand, and
when they start to play, he simply
switches on the baitery and the am-
plified music bursts forth. He turns it
off as the piece is concluded, thus sav-
ing battery current.

The attachment of the transmitters
to the different musical instruments is

Transforms the current from your light socket into this
wonderfully effective form of electricity; penetrates deep,
saturates entire body; increasing circulation, adding oxygen
to the blood, promoting elimination of waste products. The
local pain or ache or ailing tissues are directly stimulated
while the cause is attacked and the whole system toned and
benefited. It's a fundamental treatment working to re-
establish normal healthy conditions. That's why it is used
and recommended for such a long list of human ills. Get full
particulars.

Liberal Trial Plan

You can determine by actual use at home what benefits you
will derive from a Renulife Violet Ray. Send for our book
giving full information on the use and success of the Violet
Ray. Then decide which model you want to try.

You know that by getting the circulation of pure blood—
alive with germ-fizhting white corpuscles—flowing through

Statement of User
*I had a stroke of paraly-
sis two years ago and
spent thousands of dol-

seeking & cure but
without resuits. In fact
I heve derived more bene-
fit from your Violet Rays
in_three weeks than all
other treatments com-
bined. I feel almost cer-
tain of a complete cure.
My arm and hand are as
good as ever and I can
walk
without a cane. I am
feeling fine in eve%ny.
I cannot express sufficient
thanks to you for my
wonderful improve-
ment."”
NOTE.—Thousands of

O.ﬁe. with all manner
of ailments, have told us
the benefits, obtained
from Renulife self-treat-
I

also simple. In most cases a small
screw clamp is used so that tle trans-
mitter can be quickly removed when
the players leave for tke night. Those
on the saxophone and trombone are
located immediately in front of the bell
of the instrument where they will get
its full blast and yet be far enough away
so as not to choke the sound of the
instrument, or prevent it from giving
its full volume. The violin has the
transmitter held firmly in contact with
its vibrating back, where the bridge
rests, being contact- rather than air-
actuated. The banjo has the opening
of the transmitter about one sixteenth
of an inch below the drum of the in-
strument, secured in place by a clamp.
The piano transmitter, as above stated,
was secured permanently to the sound-
ing board.

The location of the insice Lorns is
such that tkey clear up thke weak spots
in the music and make the orchestra
very clear and distinct all over the four
inside floors. One, the main floor, is
quite large, the other three floors o;en-
ing off from the main floor as large
balcenies, so-the ‘music can be heard
and the orchestra seen at a'l times.

an organ or tissucs—that are stagnant or starved—you have
started a common sense treatment in the right
That's what the Renulife docs. Learn all about it.
for full information contained in our book.

SALE DISTRIBUTORS

If you can handle an exclusive
territory in a big way, write for
attractive proposition.

irection.
Send

and simple means.

RENULIFE ELECTRIC CO.
1208 Marquette Bldg., Detroit, Mich.
Netting Bldg., Windsor, Canada

VIOLET RAY BOOK
TELLS how the Vio-
let Ray is used for
more than 100 dif-
ferent ailments.
It is a mar-
velous story,

Please send me,
without obligation, a
copy of your

intensely RENULIFE BOOK
interest- Health
ing. . via
Violet Ray.
14 P Name......oovvviiiiivennnnnns ..
Street ........... Ceeeteierieeaeaaaan
City. .ottt State.
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Institution and latest methods of treating diseases of the
Hleart, Kidneys and Urinary System; postage 4c. Write
today. DR.ROWE, 110 N. Peari St.(13), Buffalo, N.Y.
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The installation has by this time paid
for itself many times. Before the loud-
speakers were installed, very little danc-
ing could take place on the outside
platform because of the weak music.
As admission is charged, and now that
the entire veranda may be utilized, the
extra income from gate receipts due
merely to the extra number of couples
who may dance outside, has proved
fully the efficiency of the installation.

So far nothing has been said about
the amplification of sound obtained. We
have merely described the electrical cir-
cuit used in transmitting the music in
the most effective manner. But at the
same time a great amplification is se-
cured, and on still nights the surround-

ing ranchers have been able to hear the

music from the outside horns, more
than two miles! At the same time it
is not too loud for the dancers. It is

a peculiar thing about the loud-speaker
here used, that while the sound carries
for unbelievable distances, it is never
excessively loud close to the reproducer.

Many interesting musical stunts can
be accomplished with this installation.
Any one instrument can be made to
predominate and interesting and unique
effects can be obtained. The complete
installation was designed and installed
by the engineers of the ‘Magnavox Com-
pany of Oakland, California.

Data supplied by courtesy of the Mag-.
navox Company. )

’

! Radio on Your Vacation -
By J. L. ARTHUR

result is obtained. This is very important.
The bridle should be secured to the lower
end of the vertical stick and to the point
of intersection of the two sticks. It should
be just long enough to extend from these
two points to the tip of the horizontal stick.
The string, for normal flying, should be
attached to the bridle at the point adjacent
to the tip, tho when it is desired to fly the
kite on a greater angle the position may be
. raised on the bridle. Several kites, Jyroperly
constructed, may be taken apart and packed
for carrying in very little space, very little
more, in fact, than that taken up by the
sticks themselves. .
| In making the kite covering it is a very
I good policy to use small brass rings, at the
four corners, connected together by light
picture wire and accurately spaced. Sim-
ilarly, two such rings and another length of
picture wire may be placed across the back
of the horizontal stick to furnish the bowing
and may readily be removed when the kite
is being carried. It is not advisable to use
paper for the covering; it is too subject to
injury by water and tearing. A good, light,
strong cover may.be made from percaline
and if you are not very hand¥ with the
sewing machine, let some of the female con-
"tingent of the family do the job of making
the covers for you. Of course these kites
may be bought, but they are rather expensive
and they are really quite simple to make.
Box kites may be used but they require
l a rather stiff breeze and do not fly as stead-
"ily or at such a great angle as those here
described.
Kites do not always behave as we would
have them do and even the best of them
| sometimes take to diving for unknown
causes. For this reason it is very ad-
visable to fly them, when a wire is used for
a string, in a place free from high tension
wires over which the kite ‘‘string’’ might cut
capers. In using a kite with a canoe, be
sure there are a couple of paddles aboard
and also be careful to refrain from doing
much walking about while in the boat,
because canoes tip over rather easily, and
even tho you may like swimming, there is
no absolute necessity for losing or ruining
some of your equipment.
Another Temporary Antenna
We frequently find, especially when it is
desired to erect an antenna in some secluded
section of the country, that trees will serve

i very well for the masts which ordinarily

support the overhead wires, but climbing
trees is sometimes uncomfortable and it is
always accompanied by a certain amount of
danger. With no climbing and with a great
deal more ease, it is quite possible to erect
an antenna, for use with the set here de-
scribed, or any other for that matter, by
following the simple methods resorted to by
the cave men, when they built their bridges.

Supposing that a tree is found which is
of satisfactory height, it is but necessary

to fasten any kind of a weight—an old
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porcelain insulator serves very well—to the
end of a long piece of stout string. By
holding the string about two feet from the

a sling, it is an easy matter to cast the in-
sulator in a manner which will carry the
string over the crest of the tree. By cut-
ting the string and placing another insulator
on 1t, to which the antenna wire is fastened
and then taking in the slack from the op-
posite side of the tree until the correct posi-
tion has been secured, it is possible to have
the wire held in any position with relation
to the tree we desire. It is well to re-
member to use the insulators, or there will
be a loss of .energy.

The Portable Set Itself :

From the illustrations it will be seery
that this particular portable set includes
everything necessary for a complete trans4
mitting and receiving station. - The mattes
of expense is taken care of by reason of the
fact that it has been designed to use a.com«
plete receiving set, of standard design, with
no changes whatever and when the vacation
time is over, it is but necessary to withdrawg
it from the portable case -and mount it
cabinet and all in our permanent station}
This is a feature which is well worth cons
sideration. - .

There is room within the case for the
carrying of the four dry cells which supply
juice for both the transmitter and receiver;
the half-inch spark coil, spark-gap, key,
I send-receive switch, two receiving tubes,

two ‘B’ batteries, a pair of telephone ree
| ceivers and headband, pliers, screw driver,
| antenna .insulators, pa«r, pencil, etc. The
cover of the carrying case makes a very
' comfortable writing desk and the entire
| outfit, including antenna wire and ground
lead, weighs little more than twenty-three
pounds. :
Various wave lengths, for different lengths
of antenna wire, are indicated on the pane}
which keeps the drycells in place. In ordeg
[to operate the set, it is but necessary tq
. connect the antenna to one terminal and
the ground to the other one of a Eair, which
are mounted on the outside of the carryinq
‘ case and are marked “ANT” and “GND.’
! Regardless of the saving effected by em-
ploying a standard receiving set which may:
be used for the permanent station, as it has
a wave length range of 150 to 3,000 meters,
it is doubtful if there was a set in.any of
the signal branches of the Allied Armies,
during the war, which was as efficient as
the set described, when weight, range, com-
pactness, completeness, ease of operation
and rapid setting-up are taken into consid-
eration. A set similar to this would have
been of great benefit to any of the signal
units. The many advantages to be gained
from its use will be instantly recognized by
Boy Scouts, as well as by the older radio
enthusiasts, who have desired this sort of

portable station.

insulator and swinging it in the manner of -
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Practical Chemical
Experiments
By Prof. FLOYD L. DARROW
(Continued from Page 333)

per cent solution of arsenic-free cupric
chloride. Immediately follow this with 5
cc. of the filtrate which may contain arsenic.
Allow the action to continue for a half
hour in a good draft or under a hood.
(Remember that arsenic compounds are poi-
sonous and be very careful not to breathe any
escapsng gas.) If arsenic is present the
filter paper will become stained a yellow to
deep orange. If no color appears arsenic is
absent,
The copper chloride is added so as to
make the acid act vigorously upon the zinc.
In the above manner, test various articles,
such as samples of cloth, dyes, highly col-
ored wall paper, commercial zinc, iron
pyrites, etc. ‘The two latter may be placed
directly in the generator without previous
preparation. So, too, usually with a liquid
sample.
. Inremoving the contents of the generator
| exercise the utmost caution so as not to breathe
' the contents.
Flavoring Extracts

Flavoring extracts are among the most

+ common food products to be adulterated.

" _Lemon Extract: This extract is a prepara-
tion made from lemon oil or from lemon
peel, sometimes both, and to meet the
requirements of the legal standard must
contain not less than 5 per cent by volume
of lemon oil. :

Test for -Purity: In a large test tube|
place 50 cc. of cold water and add 2 cc. of
the lemon extract. The lemon oil is in-
soluble in cold water, and if present will be
thrown out of solution, rising to the top of
the test tube, and giving a decidedly- milky
ap) ce to that portion of the water
column. If no such milkiness occurs, it
may be taken as-a very strong indication,
that no lemon -oil is present. - An approxi-
mate jidea of ‘the amount present may be
gained from the depth of the cloudiness.

Determination of the Per Cent of Lemon
Oil: This test is-known as Mitchell’s Test
and is very similar to the Babcock Milk
Test described in last month's issue, and
the same apparatus is employed.

In a Babcock milk bottle place 20 ce. of
the extract and add 1 cc. or dilute hydro-
chiloric acid, made by mixing equal volumes
of the concentrated acid and water. Then
add 28 cc. of water at a temperature of 60
degrees Centigrade. Mix these well by
rotating the bottle, and then stand it for
five minutes in a beaker containing water
at the same temperature. In order to
balance the centrifuge it will be necessary
to dprepa.re two bottles at the same time
and one test will afford a check on the
other. Now centrifuge the bottles for five
minutes and add warm water from a wash
bottle to bring the separated oil into the
graduated neck of the bottle. Centrifuge
again for two minutes and stand the bottle
up to the top of the oil column for a few
minutes, in water at 60 degrees Centigrade.
Then take the readings of the scale at the
top and bottom of the oil column, just as
you did in the Babcock Milk Test, and by
difference obtain the per cent of oil. This
will be by volume.

There will always be a little oil left in
the solution and to correct for this, if the
observed per cent is more than 2 per cent,
add 0.4 per cent and if less than this
amount add 0.3 per cent.

Wood Alcohol: It may happen that an
unscrupulous manufacturer has used methyl
or wood alcohol, in place of the more ex-

>ensive .frain alcohol as a solvent for the
on oil.

‘The method of testing for w alcohol
consists in oxidizing the alcohol to for-
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dehyde by means of a hot copper |of the flask and in a few moments pour off
al and then making the usual for- |the benzine extract. Repeat this operation,
dehyde test. To make the spiral, cut |until no residue is left when evaporated on -

e of No. 14 copper wire about 30

a watch glass.

1es long and beginning at a point about| Now evaporate the benzine extract.-
ches from one end wind the wire closely [ Place 2 cc. of the oil that is left upon
ut a lead pencil to within 8 inches of |evaporation in a test tube, warm it and
opposite end. Then thrust the first |add an equal volume of glacial acetic aeid.
through the coil, and twist the two ends | Cool the test tube and contents by holding

:ther to serve as a handle.

in a stream of running water. Then add a

low place 10 cc. of the lemon extract in | drop of concentrated sulfuric acid. If pure
st tube, and set the test tube in a |linseed oil, it will turn a sea-green.
le of cold water. Heat the copper| Testing the Body of the Paint: To a small
al in the oxidizing flame of the Bunsen | portion of the residue left after extracting
ner until it has become a dull red. |the paint with benzine add an equal bulk of
n plunge the hot, oxidized spiral into | dry sodium carbonate and mix thoroughly.
extract. When cold remove the spiral | Place this mixture in a small cavity on a
repeat the process about six times. |stick of charcoal, moisten with a drop of
: hot copper oxide will oxidize the |water and heat with the blowpipe.
hyl alcohal, if present, to formaldehyde | If the paint contains white lead, a metaﬁ?c

ch will remain in solution.

globule of lead will be obtained.

lix a cubic centimeter of the above| Clean out the charcoal cavity, place some
tion, which may contain formaldehyde, |of the paint residue in it, moisten with
1 half a tumblerful of milk. Pour into a | cobalt nitrate solution and heat with the
tube 2 or 3 cc. of concentrated sulfuric | blowpipe. A green color indicates zinc
|, and mix with it a few drops of a solu- | white.

. of ferric chloride. Then inclining the| Boil some of the paint residue with
tube very carefully pour down the side | strong acetic acid. A residue will indi-
eof the prepared milk, If formaldehyde | cate some adulterant as barium sulfate.

resent, a violet ring will appear at tt
sture of the two layers.
n this same manner any other extract ¢
erage may be tested for methyl alcoho
‘anilla Extract: Very frequently the e
its sold under this name contain litt
no vaniila, but consist of an alcohol
ition of vanillin, a substance prepare
n coal tar.
‘o determine whether or not a give
iple is a true vanilla extract, prepare
ition of 20 grams of lead acetate, ¢
ar of lead, in 100 cc. of water. Then 1
:c. of the sample of extract add an e?u.
1me of the lead acetate solution. If r
sipitate occurs, .you may be sure th:
extract is artificial. If the extract
e vanilla, a heavy precipitate will forn
uickly settle to the bottom leaving
r liquid above.

Headache Powders
uch powders very frequently contain
| tar derivative known as acetanili(
ile this compound in the hands of
ible physician has important uses, :
‘he allaying of fever, its indiscrimina
is very dangerous. It has a ve
ressing effect upon the action of tl
rt. There are a number of tests fi
scting its presence several of whic

w:
sonitril Test: Place about a gram of tl
rder in a test tube and cover it wit
cc. of a solution of sodium hydroxid
ie by dissolving 10 grams of the sol:
lrate in 100 cc. of water. Heat tl}
ture and, upon removal from the flam
y carefully add a few drops of chlor
n. Allow the mixture to stand for
minutes, and if acetanilid is presen
very disagreeable, greasy odor of
ipound called phenylcarbamine will a;

trobel’s Test: Place about a fifth of
n of the powder in a short, narrow te
» and add an equal volume of zinc chlo

Heat the mixture gently, at the sam
» holding a wooden splint in the mout
he test tube. White fumes will appe:
the mixture will melt, turn light yello

finally become black. Observe tt
r of the splint. If acetanilid is presen
ill be stained a yellow.

Paint

good white paint consists of white leac

white, and linseed oil. Adulterant:
ever, are frequently added.
xtraction of the Oil: In a small flas
e about 5 grams of the paint and add
11 quantity of benzine. At the sam
> have ready a beaker of boiling wate
n off the lame under the beaker an
the flask with the paint and benzir
+ the hot water. Agitate the conten’



www.americanradiohistory.com

Science and Invention for August, 1921 361

Popular Astronomy
By ISABEL M. LEWIS, M. A:
(Continued from Page 331)

T —

NI e

we must place only four and a half
inches from the ball of Saturn. We
could not squeeze our own six-inch
earth-globe between the ball of Saturn
and its ring system. The width of the
inner ring will be a little over eight
inches; this will also be the width of
the outer ring; the main central ring
will be over thirteen inches wide, and
will be separated from the outer ring
by a narrow gap of one and a half
inches. to represent the division between
these two rings, known as Cassini’s
Division.

The entire width of the ring system
in our model will be thirty-two inches,
but its thickness will be less than one-
tenth of an inch. We may picture the
vings as made up of a cloud of fine
dust particles in our model, for it is
known that the separate moonlets are
actually less than three miles in
diameter. Were the rings solid it would
be possible to roll our six-inch earth-
ball along any one of the three rings
with ample room on either side.

The entire extent of our model of
Saturn including its system of rings is
ten feet and nine inches. Compare this
with our six-inch globe of the earth
or with our model of Mars a little
larger than a baseball!

Uranus, the next planet beyond Sa-
turn, will be represented by a globe
almost exactly two feet in diameter and
Neptune will be a globe with a diameter
only two and a half inches greater.

The sun on the scale we have adopted
will be fifty-four feet in diameter. It
would stand about as high as a four-
story building, and we could place, side
by side alohg its diameter, one hundred
andhcight of our six-inch models of the
earth.

The satellites or moons of the various
planets differ very greatly in size. Our
own moon has a diameter one-fourth
that of the earth, and we might repre-
sent it on the scale we have chosen by
a golf ball, or a large glass marble, one
and one-half inches in diameter.

The two small satellites of Mars,
which are between ten and twenty miles
in diameter, will be no more than grains
of sand.

Jupiter's four historic moons are
bodies of considerable size, though they
appear small compared with Jupiter’s
great bulk. Satellites III and IV, are
both larger than Mercury. We may
consider one of them as just equal to,
and the other as slightly larger than,
a tennis ball. Satellite II will be a
large glass marble the size of our own
moon, and Satellite I will be just a
little larger, a rubber ball somewhat
larger than a golf ball, we might say.
The other five satellites of Jupiter will
compare in size with the smaller aster-
oids, and we will represent them by
small shot or merely grains of sand.

The moons of Saturn also differ con-
siderably in size. Titan the largest is
exactly equal to Mercury in size, so
it will be a little smaller than a tennis
ball. Another moon is about the size
of our own moon and the diameters
of six others range from five hundred
to fifteen hundred miles; on the scale
we have chosen they would be repre-
sented by marbles of various sizes,
ranging from three-eighths of an inch to
one and one-eighth inches in diameter.

Electrical
Books sy

Here are the world’s great-
est Electrical Books. You
can have them for a weeks’ Free
use in your home or shop. Eight
big books, 4000 of money-
makmg facts. ore than 3000 pic-
tures, blue prints and diagrams that .
make clear as day. Prepared by 28 of the world’s master electrical minds in
plain every day English that any one can understand. They teach you electricity from
the up. They explain everything—from the simple wiring of electric bells to the
mighty electric machinery you see in the power houses. They save you the money it
would cost to go to an electrical school. They save you years of hard work as an appren-
tice. Old-time electricians say “they are the finest books they ever saw.” See our free

trial—ensv navment affer halow.

J
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The ninth and outermost satellite of
Saturn, named Phoebe, is only two
hundred miles in diameter, so we will
represent it by a large-sized shot or a
bead.

The four satellites of Uranus have
diameters, ‘that range from five hun-
dred to one thousand miles, so we will
represent them by marbles, between
three-eighths and three-fourths of an
inch in diameter.

The one satellite of Neptune is about
the size of our own satellite, so we will
represent it by a golf ball or a large
glass marble.

Let us now undertake to set up our
models of the various members of the
sun’s family at the correct relative dis-
tances from the sun using the same
scale of six inches to every eight thou-
sand miles,

Starting with what we might reason-
ably consider a very moderate-size
model of the earth, a school globe six
inches in diameter, we have found
that on the same scale the larger planets
are too large to handle easily while the
sun towers in front of us as high as a
house.

One person might easily carry the
models of our four terrestrial planets.
He could slip Mercury into one pocket
and crowd Mars into the other and
in each hand carry one of the twin six-
inch models of Venus and the earth.

One could also carry easily in a small
box, say, the grains of sand, various-
sized shot and marbles, and several golf
and tennis balls, which represent the
several hundred asteroids and the twen-
ty-six satellites belonging to the various
planets.

The large planets, Jupiter and Sa-
turn, however, we would hardly under-
take to carry. We might roll our model
of Jupiter along in front of us like a
huge push-ball, but we could not do
this with Saturn, on account of its un-
wieldly ring system, which encircles it
in the plane of its equator, and gives
it an extension of nearly eleven feet
in this direction.

The models of the two outermost
satellites, Uranus and Neptune, are
nearly twins in size, as are the models
of Venus and Earth, and as they are
about two feet in diameter, one person
might carry them both.

Now that we have assembled our
models of the various planets, moons,
and asteroids, we must choose a suit-
able place to set them up at their proper
relative distances.

We may well imagine that no ordi-
nary-sized field will be large enough to
contain our miniature solar system. Let
us seek rather a stretch of level prairie-
land, upon which to set up our system,
and after erecting our fifty-four foot
model of the sun, we must find at what
distances we shall place the various
members of his family., Though the
orbits of the various planets are nearly
ciecular, they are not exactly so, the
true form of the orbits being elliptical,
and the sun being not at the center but
at one of the “focuses” of each ellipse.
As a result the distance of a planet
from the sun varies for different posi-
tions of the planet in its orbit. As the
orbits are nearly circular, however, we
will consider that they are so for our
purpose, and set the planets at their
average or mean distances from the
sun. We will also place them all in the
same plane though they are in fact in
planes that are inclined at small angles
to one another.

On the scale we have chosen we find
that our six-inch globe, which repre-
sents the earth, must be placed one and
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one-tenth miles from the sun and the
small golf ball representing the moon
must be placed at a distance of fifteen
feet from the earth-globe. The orbits
of Mercury and Venus, as we know,
lie between the earth’s orbit and the
sun. Mercury must be placed about
two-fifths of a mile from the $un and
Venus nearly twice as far away or four-
fifths of a mile from the sun.

Next beyond the earth comes Mars.
Our model of this planet,—a ball three
and two-tenths inches in diameter,—we
place one and seven-tenths miles from
the center of the system, and its two
tiny satellites, represpnted by two
grains of sand, three inches and nine
inches from its surface.

The planetoids, or asteroids, come at
various intervals between the orbits™ of
Mars and Jupiter. A few of these
small bodies come close to, in a few
rare instances within, the orbit of Mars
and some of the most distant ones come
close to Jupiter's orbit. In all there are
close to a thousand of these little ob-
jects, -which we are representing by
grains of sand, small shot or beads,
and: two or three small marbles. We
could easily hold them all in one hand.

Next beyond the asteroids comes our
model of the largest planet in the sys-
tem, Jupiter. It must be placed at a
distance of more than five and a half
miles from the center of the system.
Jupiter’s nearest satellite will be only
four feet from its surface but its most
distant satellite will be nearly one
thousand feet from the planet. Our
moon, you will remember, was placed
only fifteen feet from the earth. Having
placed the nine moons of Jupiter, rang-
ing ‘in size from tennis balls to grains
of sand, at the correct relative dis-
tances from - the- huge planet, we pro-
ceed to the orbit of-Saturn, which lies
at a distance of ten and a half miles
from ‘our .model of the sun. Saturn’s
nearest satellite, a small marble on our
scale, we place only two feet beyond
the outer edge of its rings, and its
most distant satellite about five hun-
dred feet away. Saturn’s satellite sys-
tem, we find, is only about one-half as

eat in extent as the system of

upiter.

After arranging our nine satellites of
Saturn, we proceed to the orbit of
Uranus. We find that the distances be-
tween the successive orbits of the
major planets are approximately
doubled, as we advance. Jupiter’s orbit
lies a little more than half-way be-
tween the sun .and Saturn’s orbit.
Uranus, we find, lies twice as far away
from the sun as Saturn. We place the
ball, two feet in diameter, that repre-
sents this planet, twenty-one and one-
tenth miles from the sun-model. Its
four satellites lie between six and a half
and twenty-one feet from its surface.

Our model of Neptune we place
about twelve miles beyond Uranus and
thirty-three miles from the center of
the system. Its satellite will be about
fifteen feet away from it. In size and
distance from the body it encircles, it
duplicates our own moon.

As Neptune is, so far as we know,
the most distant planet, the diameter of
our miniature solar system, in which
the earth is represented by a six-inch
globe, turns out to be sixty-six miles!

To imitate the motions of the planets
in their orbits, let us choose a reduced
scale of time for our system, just as we
have chosen a reduced scale of distance.
Let us assume that in our miniature
system a.second represents a day. It
takes the earth three hundred and sixty-
five and "2 quarter days to complete one
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revolution around the sun. That is the
length of our year. In our miniature
system, then, we will assume that it
takes our six-inch earth-globe three
hundred and sixty-five and a quarter
seconds to make one revolution around
the fifty-four foot model of the sun (6
min. 525 sec.). This is the length of
the year in the miniature system. It
will take the six-inch globe about six-
minutes and five seconds, then, to pass
over the circumference of its orbit, a
distance of about seven miles. While
doing this it will turn once on its axis
every second which is the length of the
day in the miniature system.

On the time scale we have adopted
we find that Mercury will make one
trip around its orbit in 1 min. 28 sec.
Venus will require 3 min. 45 sec. to
traverse its orbit. Mars 11 min. 27 sec.
Jupiter 1 hour and 12 min. Saturn 2
hours and 59 min. Uranus 8 hours and
31 min. and Neptune 16 hours and 43
min,

Mars and the earth will each require
one second to turn on their axes and
the moon will turn on its axis, and
make one revolution around the earth,
in a little over twenty-seven seconds.

Jupiter and Saturn, and (probably)
Uranus and Neptune, will turn on their
axes in less than half a second.. (The
rotation periods of Uranus and Nep-
tune are not known as yet, but are
believed to be very short). Mercury
will turn once on its axis in 1 min.
28 sec., the period of its revolution in
its orbit and so keeps the same side
turned toward the sun. It is generally
believed now that Venus also turns once
on its axis in making one trip around
the sun, if so our six-inch model of
Venus will turn once on its axis in 3
min. 45 sec. and, like Mercury, will
keep the same face turned to the sun.
Our miniature sun will turn once on its
axis in twenty-five seconds.

The nearest star is at a distance of
two hundred and seventy-five thousand
times the distance from the earth to the
sun. As we found that our six-inch
globe, representing the earth, would be
one and one-tenth miles from our fifty-
four foot model of the sun, the nearest
star on the same scale would be more
than three hundred thousand miles
away from our miniature solar system
with its diameter of sixty-six miles.
The actual average distance of the moon
from the earth is 60,000 miles less than
this distance, which has been scaled down
from realty to fit into our model!

If we should use an automobile to
set up our models of the different mem-
bers of the solar system and start from
the point where we had placed the
model of the sun with a speced of sixty-
six miles an hour, which is faster than
the fastest express trains travel, we
would reach Mercury’s orbit in twenty-
three seconds, the orbit of Venus in
forty-three seconds, the earth’s orbit in
exactly one minute, Mars’ orbit in one
minute and thirty-one seconds, Jupiter's
orbit in five minutes and twelve sec-
onds, Saturn’s orbit in nine and a half
minutes, the orbit of Uranus in a little
over nineteen minutes, and the orbit of
Neptune in almost exactly one-half
hour. We could cross our miniature
system at this rate in one hour. If
we wished to cover a distance equal to
that separating the system from the
nearest star on the same scale, how-
ever, we would have to travel day and
night without stopping at the rate of
sixty-six miles an hour for more than
six months! Then we would have cov-
ered a distance equal to that separat-
ing the model of the system from the
model of the mnearest “star only.

www americanradiohistorv. com

b; 'promlnent-' pfototn-

g ers, illustrations by leading artists. Beautiful
ig pages with covers in colors. Every feature

department, story or article in the magazine

be wholesome and helpful as well as interesting.

THE BOYS’ MAGAZINE will give you entertain-

ment, instruction_and the inspiration to accom-
plish big things. Itis filled with the kind of matter
that delights boys’ hearts and makes good citizens.

Drop us a line today. We want d THE
BT AT s ot
send you tpo%py agwl:kl’ J;u?&m we

THE SCOTT F. REDFIELD CO.
2648 Main Street, Smethport, Pa,
(THE BOYS® MAGAZINE {s on sale at all
news-stands, 15¢ a ~opy)

Morse and Wireless) and RAILWAY ACCOUNTING
m hly and quickly. Big salaries now paid.
Great opportunities for lsvnneuunt. Oldest and lnmt
school; established 46 years. Endorsed by Telegraph, -
way. Radic, and Government officials. h{pmu low—
opportunities to earn large Catalog free.

SOdex’s MSTITUTE A Street, Valpersioo, ndls

" 'You can bé quickly cared, if you

STAMMER

ts for b
Btuttering, *‘Its Cause and Cure.”” It tells how I
cured myself after stamme! 30 yrs. B. N.

- Boguo Bldg., 1147 N. 1il. 8t., Iadianapelis,



www.americanradiohistory.com

Science and Invention for August, 1921 ' 365

The Red Vote

By HAROLD F. RICHARDS
(Continued from page 317)

upon seeing the bull fight in Buenos Ayres
that evening, but I was tremendously inter-
ested in Jiordano's story.

Elon continued his efforts to elicit infor-
mation from Jiordano.

“Who managed the campaign of De-
suchez?”

“I did most of the work. My wife helped
me greatly. She is a born general, Hop-
kins. But now, she is broken.”

“And the President’s personal enemies?"’

‘Surely, Hopkins, the motive is obvious,”
responded Jiordano, testily. ‘“What other
incentive is necessary than the desire of a
minority party to get into power?”’

“Nothing is obvious in the detection of
crime, Jiordano,” curtly replied Elon.

“The President is still unmarried?” I’ll Bet She’s Hot in Town, Bill.”
CIY&‘IU
“He has had affairs?” “Between you and me, Bill, I'm glad I ain’t one of those wilted
“None. His sole interest has been im- collar guys cooped up in the city this month. Why, even with

provement of the people's conditions.”
““Jiordano, it is still possible to get this

steamer back to Buenos Ayres in time for

the evening’s amusements.  Will you give

a car, they can’t get to a place like this.”

me full information or not?” “You an’ I both, Chet. Just give us the old Harley-Davidson
“My dear Professor, I'll—" and some good grub and let the rest of the world have their
"I remember a news item of three years hot pavements and front porches.”

ago, Jiordano. It mentioned your wedding
to Carlina Camboles, and made much of
her previous infatuation for the President.”

Elon eyed the minister keenly. “And one thing more, Bill. This trip's cost us only $7.85
“The reports were greatly exaggerated, and we've covered 402 miles. We should worry about ex-

Hopkins. A passing fancy, you might say. . . , .

It disappeared when she met me.” penses, with a Harley-Davidson. If we don’t roll your trick
I caught a sidelong twinkle from Elon's dice any more, I'll have money in the bank when we get

blue eye, as the minister pompously swelled “yy : -

his thin chet. : home.

:-:A'nd, your intemationa,l' relations?”’
‘%ﬁegénléﬂs;:::rﬁﬁém was satisfied in There’s no sport to compare with motor-cycling.
the affair of the Vainguer?” You want a Harley-Davidson, for yourself or for

“We finally made full reparation for that the family. Ask your dealer for demonstration.
' Or write for free literature.
Elon settled back in the cushions and : i+ H
seemed to doze, but I knew that he was Attractive dealer proposition for unassigned ter-

already formulating plans. Jiordano strode | | ritory. If interested, address Desk A-2.
nervously up and down the narrow cabin,
occasionally darting out upon the deck,

where I heard him urging the captain to HARLEY-DAVIDSON MOTOR CO.
greater speed.
I readily recognized Montevideo as we MILWAUKEE, WISCONSIN

steamed into the harbor. Mount Cerro
towered in solitary grandeur above the plain
on which the city lay. I was eager to see
the town, which I had heard described as

the Parivof South America, and wassome- | ] 2 O ] %Cs'eéé AV idisem
7

ight. scene m s » .
3&“&% chru the shemets n Thowdinds WWorlds ampion Motorcycle
machine. -

Instead of darkness and quiet we found
in the city a blaze of light, and great

crowds surged up and down the streets. ’ J ) f Tremendous
The glass-canopied cafés on the sidewalks S H ]
were jammed with excited throngs, and| e VLaVlIIgS.

here and there we saw men fighting in indi-

vidual brawls. In one café a beautifully R Satisfaction Assured! 3=

attired woman was standing-on a table, boeﬂ. make you the judge of your money's worth. Plund.é-‘momv'henth

earnestly haranguing the dense mob, which E\\ 5 Srem e particuiar to aive ol ontier Sustacanis batiar waceiey Avecme, stors every ey

broke into fervid applause every few sen- X St Tiw

tences. As we made slow headway along ' \" A\ B

t::e packltd boulevard, Jiordano pointed to \ A\ ixoim H

the speaker. .......,_,ggm ship, When tires arrive quamiue thom e 1€ satis-
“See! Already they are inciting the people \ Eﬂ?%dn?‘%ﬁ%fkﬁ&%&?&"wﬂm“'w

to crush the Cambadieras.” \ o/ ROVAL TIRE & SUPPLY CO.. 1483 Michizes Moo oo 13, Oloagn, ti.
At the plaza we detoured around a mass A & d Aves %

of a thousand people. They seemed to be
listening with sullen and reluctant obedience

to“tll:/leysvirp?el,‘sl;aid Jiordano, pointing proud- ST A M ME R ARE YOU BASHFU L, TIMID

¥ to the figure on the platform. *‘But she| 1 you stammer attend no stammering school ¢ you get my Belf Consclous, Embarrassed fn Company. Let us tell
can not restrain them long.” Adramec N ortited \STAMMERING, It Oricia sl [ oy o Sou an these |

and
5 . A Ask for special tuition olse, confidence, assurance and a mnﬂnetk rsonal-
We drove immediately to the State| mte snd s FREE of “The Nataral Speech Magasine.” Wl ity. ' Address The Veritas Science A-tllu?:, 1400

House; for Elon wanted to'see thie ballots | Fo Rets-Westers Sohicis manerals Soe o, Nele i ——t
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(Continued from page 366)

We entered our rooms, lay down, and
dropt immediately into a sound sleep, for
morning was not far away. Suddenly I
awoke, and found Elon shaking me violently
by the shoulder. I rubbed the mist from
my eyes and tried to sit up. My limbs
seemed half-numb. As soon as Eion saw
that I was aroused, he sprang from the
bed and immediately I felt, rather than
observed, the cessation of a buzzing sound.
Elon dashed to the door, then seemed to
change his mind, and flung open a window.
The gusts of cooling dir relieved me at once,
and I sat up quite conscious.

“‘Someone seems to dislike our entry upon
the scene,” he observed, holding up for
my inspection a little motor that he had
disconnected from the electric light socket.
“‘Somebody has slipt into the room and at-
tached this aspirator to the circuit, and the
infernal thing has been spraying us with
chloroform.” -

I gasped as I realized what a close call
it had been for us.

“The whole Cambadiera crowd saw us
come into the hotel,” I said. “And I
wouldn’t be surprised if the clerk were in
with them. We'll have to be careful.”

Elon stooped quickly to the floor.

“Hello! Here's a souvenir.”

He held up a postcard. Together we ex-
amined it. The side for address and
message was entirely blank, and the reverse
bore a simple Jandscape inred  n one cor-
ner we noted the trademark of a Parisian
printing concern

“Whoever owns this card is the one that
tried to remove us so quietly and pain-
lessly,” mused Elon “It wasn't on the
floor when we retired for I examined the
room carefully '

After our few hours of sleep we were ready
to continue the investigation. Elon was as
impatient as a cocained racehorse.

“I m going down to the printing place,
Sprigg  You might be nosing about town,"’
he flung back as he strode swiftly away.

We met by appointment at noon and ate
luncheon in a little caf near the outskirts.
Elon had insisted that there was no telling
what might happen to food at the San Car-
los after the pleasant episode of the night.

“Find anything?” I queried, as I cut into
a beef pie that contained enough seasoning
for the whole cow.

“Not much—directly,” he replied sig-
nificantly. “I have samples of all their inks.
It's a good thing Jiordano assigned me one of
his men, or Cano would have been quite
nasty. Lescal has been out of the business
for years and Cano runsit. He has the con-
cession to equip voting booths and furnish
printing for the entire election. The system
of voting seems to be uniform thruout the
country. Everything is centralized, and
out in the country the peorle must travel a
great distance to vote. Cano tried to hide a
cask of liquid that I found theré. I can’t
quite make him out. Jiordano said that he
was wholly a creature of the government.
What do you know?”

‘‘Cambadiera must be a figurehead, for
Glauvére is walking about town like a lord.
He made a speech on the Plaza, and it cer-
tainly looks as if, after January first, this
town will run Shanghai a close race for the
honor of being the most licenitious city in the
world. He had a beautiful womanion the
platform with him, and at the close of his
talk he embraced her openly.
that she is Angelé Hervé, and has been his
mistress in a quiet way for several years.
Heseems to have an enormous gang of free-
booters on his staff, now that the election
has been won.”
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‘‘Hervé, you say? French paper in the
ballots, French postcard in our room, French
mistress of Cambadiera’s chief lieutenant.
The gravy becomes gelatinous, Sprigg.
Anything more?”’

“I met Carlina near the Solis Theatre and
she took me to a voting booth in a barber
shop. That woman is a brick, Elon. She's
worrying her heart out over this revolution
she sees oomini. The voting booths are
just like ours. Everything seems quite reg-
ular, and we haverﬁordano's word for 1t
that most of the election officials were
Nationalists.” .

“What kind of lights do they have in the
booths?”’ :

**Electric, with red bulbs. This country
seems strong for red. I read a paper under
one lamp and found the illumination plenty
strong enough. There can’t be any chance
that mistakes were made because of in-
sufficient light.”

“Sprigg,” he chided, with a condescending
smile, “1 fear you haven’t studied the laws
of babifity.” If the errors had been due
to faulty illumination the chances are that
the same number of ballots would have been
marked for each candidate. There would be
no possibility of ninety per cént of the errors
occurring ‘on one side. However, your in-
formation is interesting."”

Elon was eager to examine samples of
paper that he had obtained, so we returned
to the hotel. He worked in silence for some
time, turning on first a bulb of one color and
then another. Finally he looked up with
the expression I knew so well, and I felt that
we would not labor much longer on this
particular case. 1 wondered how Glauvére
had done it, and whether the printer Cano
was implicated. Then 1 found myself
thinking warmly of Angele, and I hoped that
she would not be involved with Glauvére.
Somehow I hated to think of her paying the
penalty, for Jiordano had said that the law
considered tampering with an election to be
treason. But 1 felt glad that Carlina's
worries would soon be banished.

‘Elon startled me out of my speculations
by annouricing crisply:

“I'm going down to the public hospital.
While I'm gone you might engage the two
rooms adjoining this, one on eac side. If
they are occupied get some other suite of
three adjoining rooms. Pay that suspicious
clerk any bonus he asks. And get two
dominoes. We must attend the masque ball
tonight.”

Before I could voice my surprise he was
gone. I made the arrangements as he had
ordered, and after he returned we had quite
a task fitting up the suite as he wanted it.
At eight-thirty we heard the orchestra strike
up in the ballroom, and an hour later we
went down in our evening clothes. Our only
disguise consisted of the dominoes over our
eyes. Elon had decided that it was no use
trying to conceal our identity.

Around the decorated ballroom circled
couples, costumed as slim fools, fat priests,
white-cap nurses and dancers from the
Orient, dignified generals in full uniform
and ladies radiant in evening gowns. It
seemed that every race and colorful tyge
had sent its ambassador to this conclave of
joy and riot. Great domes of glass, sus-
pended from the ceiling, cast a soft cloud of
rose-colored light upon the whirling danc-
ers. A monk with saintly mask d»assed us,
holding in his arms a baby-doll. His flowing
robes became entangled with the unclad
knees of his full-grown infant-in-arms, so he
hoisted the flounce of his gown over his
shoulder and danced on, the checkered
trousers of a sport suit showing incongru-
onsg' below his holy robes. From his big
head, short stature and leering eyes I knew
at once that it was Glauvére, and I re-
flected that he had a sense of humor in
choosing monk's costume. His partner was
Angéle, and I thought her brazen garb quite
. appropriate.. 1 wondered again whether she

Accuracy First
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can depend on 'em. :
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' would be involved in Elon’s disclosures, and
felt a sense of guilt as I watched the rhyth-
mic motions of her lithe figure, with its
rounded calf and half-clothed bosom swel-
ling oddly against her baby’s disguise. I
turned to Elon and remarked jocularly:

“She certainly is a model of superior de-
sign and perfection of movement. It seems
a shame t:cf)rove anything against her.”

He smiled significantly, and directed my
attention to a stately figure drest as Martha
Washington. I was surprised to see that
costume so far from the States.

“That's Carlina, dancing with Jiordano.”

‘“How can you tell?”

“Watch her hand. See how she continu-
ally moves the little finger. She has most
unusual control over it—I noticed that last
evening at the State House. She must be a
pianist of no mean ability.”

I watched her for a moment and mentall
wondered why it was that her dignified ga:g
spoke more eloquently of smooth lines and
graceful curves, than did the brazen frocks
of adult infants and pink-pantalooned
dancers from Siam. But my pleasant medi-
tations were cut short, for Jiordano had
observed us and come up to speak.

“I do hope you have learned something,
Professor Hopkins,” exclaimed Carlina
nm})ulsively, extending a dainty hand.

‘I think we shall be able to make certain
disclosures before the evening is over,” he
replied, smiling coolly.

At this juncture a tall man in sedate eve-
ning clothesapproached, and Jiordano intro-
duced him as Desuchez. His angular frame
was bent and his unmasked face was lined
as with sleepless nights and mental anguish.
Hi(si fﬁtgree called to mind the pure resolve
and high purpose so apparent in portraits
of Lincoln, altho he did not have the rugged
strength of our martyred president. I
raged inwardly at the thought of sucha
man being dwglaoed by the figurehead,
Cambadiera, whose followers reminded me
of the habitués of a Montmartre or the
Bowery of twenty years ago.

““We hope to prove that the election was
a fraud, Your Excellency,’’ remarked Elon,
eyeing the President keenly.

“It is not so much for myself, But the
country, man, the country!” His sad eyes
lit with sudden passion. “Cambadiera will
ruin our law, our business, our morals.
The pecple will not suffer it. There will be
bloody revolution. Ah, Professor Hopkins,
if your science can prevent this, the people
gf bUruguay will owe you an unrequitable

ebt.”

Elon merely smiled, as if the debt were
already contracted. I asked Carlina for
the dance and we glided away. A thrill
went thru me as I found myself so near to
the magnificent creature in whose behalf
we were laboring. I had not the shadow of
a doubt that Elon was about to clear up the
mystery of the election, and congratulated
myself upon having a hand in helﬁing Car-
lina. Under the intoxication of her close-
ness I felt Jiordano, Desuchez, nay even
all the people of Uruguay, shrinking into
insignificance, and I rejoiced solely that we
were about to effect a solution that would
relieve her anguish. [ threw caution to
the winds.

“Tonight the treachery of the Camba-
dieras will be disclosed,” I whispered into

www americanradiohistorv. com

her ear..

“I hope so much that you are right,” she
answered, and I felt her m heave. But
her vibrant strength seemed to leave her,
and she rested heavily on my arm. I ground

. my teeth in inward rage at the villainy.of

Glauvére and his crowd, that had brought
such troubles to one so beautiful.

[ looked across the hall and started as I
recognized Elon’s tall and dignified figure
whirling about with Angéle, mistress of
Glauvére. The tails of his coat flapt far
below the flounce of her infant’s frock, and
I smiled as I thought that he must be get-

e - . (————
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In this Department we publish such matt(
to those who are in doubt as to certain Patent I
viea” cannot be answered by mail free of charg:
fit of all readers. If the idea is thought to be o
details, in order to protect the inventor as far a

Should advice be desired by mail a nomi
Sketches and descriptions must be clear and e
on.

i Spark Plug

(465) Edwin S. Wamner, Mohnton, Pa.,
writes, “Can I get a patent on a spark plug
with removable points?”

A. Although we believe that the spark plug, a
diagram of which you have forwarded, 1is pat-
entable we doubt its commercial value. There
are spark plugs with adjustable points which
m:{ e filed, scraped, or otherwise treated in
order that they shall present clean surfaces.

The points may then be pushed further apart
or pressed ftogether. There are other plugs
which present hundreds of sparking surfaces and
which are not as inconvenient to handle as the
vnfointed plugs. .

n addition, all spark plugs become carbonized
to a v great extent and we believe it will be
rather difficult for you to remove the points after

| they have once been inserted and allowed to
operate in an engine for two to three months.

We would not advise patent,

Telephotography

(466) Edwin Warren, Los Angeles, Calif.,
asks for advice on a telephotographic recorder
| operating on the, principle of an oscillating mir-
ror, which reflects light upon a photo-chemical
substance. :

. We are in receipt of your recent com-
munication tegardin% a system of telephotog-
raphy. We do not believe that this device is
superior to the Belin system, for several reasons,

In the first place, the oscillating mirror would
tend to cause a blur. In the second place, the
selenium cell could not possibly pass enough
current through the electromagnet to operate it
successfull{. .

An oscillating mirror could never have the
effect upon a photographic drum comparable to
the intermittent effect produced in the Belin
system.

|
,  Againl | Perpetual Motion Machine
| (467) Francis Werner, St. Marys, Pa., says:
**Why won’t this perpetual motion machine
ork?” He then describes a machine wherein a
F;eel ball rolls up an inclined plane and when
t_ reaches a certain 9osition the magnetic force
‘which pulled it up 1s cut off by an insulator
iand the ball rolls down again.
! The machine described will not work for
several reasons; chief among these is the fact
that up to the present time no insulator of mag-
netism has as yet been discovered. A piece of
wood will not answer as an insulator, as_speci-
field, because it will have no insulating effect.

T elephone “Lock-Out” For Party Lines

(468) Greg. Voyentziz, Petersburg, W. Va., offers
a plan to prevent listening in on party telephone
wires, whereby lamps will light up if another
subscriber removes the receiver.

A. Altho the writer can see many novel and radi-
cally new improvements in your system of party line
telephony, there are many changes, which could
be made 80, as to cut down the expense and still
obtain the same effect.

For instance, instead of signal-lights and minia-
ture lamps, which are expensive to operate and con-
sume current all the time that the line is used, the
bulbs breaking easily,—you can use automatic drops
of the self-resetting type on a trigger arrangement
which will detect any party along the line raising
the receiver or releasing the hook, while another

rtiy was using the line. This would stop “listen-
ﬁg n’* entirely.

Past experiences, which some of our clients have
had with the telephone company, would, neverthe-
|ess. place your patent in an unfavorable light—altho
an imnrovement, it also means an expense and also
necessitates additional repair men.

Such improvement to the phone service is not
looked upon favorably by the telephone company,
as it does not give better service, therefore they may
pot think it essential.
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ashing and sewl hines, lmv.gw":ﬂ“dmo ttle
sey ac , lathes, nders,
washers, ete. This motot I8 of poduv;:l'lr the finest con-
struction and d . Warran! .
improvements—has water and oil guard. Examin
motor—if not satisfied return it and get your money.
Over 25,000 already sold.
Supplied for any electric current.
P State voltage and cycles.

Price $17.50

- Complete with ten foot cord and attaching plug.

THE BARAWIK CO.

26 N. Desplaines St.,
Chicago, Ill.

NEW MOTOR BARGAIN

§
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HYRE ELECTRIC CO.

€31 1. South Dearborn Street Chicago, Ill.

Ready to Hang
(Direct from Manufacturers)

ware. New designs.

8end for catalog No. 20
ERIE FIXTURE SUPPLY 0%“

O

TS

217 B'WAY
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) c

P

PATENTS

8end for free
for inv

book. Con
8Send sketch

service. (Twenty years’ experience).

TALBERT & TALBERT
441 Talbert Bldg.,

SAVE 25% to 609,

o %0¢ | oil and powdered graphite,

Ppart | the passage of oil and the readini

UNLWABKEE SCHOOL OF WATCH REPARTNG, 106 Masen St., MILWARKEE WIS
“Lighting Fixtures
Completely wired, including glass-
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tains valuable information
tch of your invention for
Free Opinion of its patentable nature. Prompt

Washington, D. C.
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ATENT

or for preliminary examin
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B
‘Washington, [\
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Gtetan, Peiect Lawree, 638

Small House Re-
frigerating Machine

(Continued from page 337)
By JOHN GORRELL

375

which is placed in the head. This cup
which contains the release valve is welded
shut after the lever has been removed.
(Care should be taken so as to allow suffi-
cient room for valve stem. If the cup is
filled with metal it will hold the exhaust
valve open). The cup is screwed down and
a good gasket made of drawing paper, well
shellacked, put in.

The gas may leak out on the drive wheel
side of the compressor past the shaft and
out of the drain, which carries the excess
oil 'to the crank case. Both of these are
stopped b¥ cutting off about one quarter of
an inch of the shaft and milling the drain
port to the same plane as the rest of the
casting.

A sheet steel cap is made which is placed
on the opening and when screwed tightly
on the gasket will successfully prevent the
gas from escaping at these openings.

No. 4. The vent under the flywheel side
of the crank case must be milled to a plane,
and covered by screwing a sheet iron plate
over it.

No. 5. The gas will leak past the bearing
on the driven end of the crank shaft. This
is overcome by removing the old bearing
and boring the opening larger. A new
bushing, of the best obtainable bronze, is
then made, about an inch larger than the
old one. An inside thread is cut in the pro-
jectizg end and another jiece of bronze is
turned up and drilled, in order to make an
inside stuffing box. This tox should contain
ordinary white cotton string saturated with

It is desirable to put a spring in the
stuffing box so as to make it self tightening.
No. 6. A method of closing the opening
in the crankcase, which contains the oil
gr(a, is to be worked out more or less by the
uilder.

The object is to close the opening so the
gas cannot escape, but not so as to hinder
of the oil
gage (which must be placed in the system)

and to make an air cushion.

By looking at figure 3, the reader may
see a projection of the part of the compres-
sor concerned.

A small piece of pipe is run out of the
opening down and out to the tee. The gage
ass and by-pass are Elaced as shown.
Great care should be taken to see that all
joints are air-tight.)

The air cushion should be made of 14
inches of 234" pipe or anything with equal
reater volume. This pipe is capt at
both ends. A pet-cock is placed in the top
for oiling.

When the machine has been tested for
leaks and found intact, the pet-cock should
be opened and filled with oil (while the
machine is at rest). Close the pet-cock
and the machine is ready for use. (Never
under any circumstances permit the oil
level to go below two and one half inches
from the floor base of compressor). Al-
ways take reading when the machine is
not running.

The idle pulley is not used and will have
to be removed.

MOTOR

While a one-quarter horse-power continu-
ous service motor will do the work, the
increased original and running cost, of a
one-third or one-half horse-power motor
is well worth the difference, as the one-
fourth horse-power is very slow and noisy
in starting.

I-I_ome Study
Business Courses

Do
gz

glnt.nl‘llnmtun >
g4,0an have one

OTraffio Management— [ ExpertBookkeeping
Foreign and Domestic DEffective Speaking

OLaw—Degreesof LL. B. [Business English
OCommercial Law OModernForemanship
O Personnel and 1 M.

0 Ind: ial Rificiency

Name.

Pr t P

Play the Hawaiian Guitar

Just Like the Hawaiians!

Our method of teaching is so simvle. vlain and
easy that you begin on a piece with your first
lesson. In hsf an hour you
can play it! We have reduced
the necessary motions you learn
to only four—and you acquire
these in & few minutes. Then
it is only a matter of practice
to acquire the weird, fascina-
ting tremolos, staccatos, slurs

instrument so delightful.
Guitar
plays any kind of music,
both the melody and the
ac ompaniment. Your
tuition fee includes a

beautﬂl‘}sl tl:awalhn Gui-
tar, a e necessary
glck. and steel bar and
2 plete 1 and pi of g
Special arrans ts for le if you have your
own guitar,

Send Coupon NOW
Get Full Particulars FREE

First Hawaiian Conservatory of Music, Ine.
233 Broadway, Woolworth Bldg., New York
I am interested in the HAWAIIAN GUITAR.

Please send complete information, price
offer, etc., etc.
NAME.....ciiiiiiiiuintitnnenceenesecnsonnnss
AdAress........ccoovtetientencenncensnsensennns
Town.............. County........ tate..oiucnne
Print Name and Address Clearly
AND ¢5 WILL BUY
A Standard, G d

YPEWRITER

With Every Modern Writing

A motor running about one thousand two
hundred and fifty revolutions per minute

is the best.
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GREAT MOTOR BARGAINS

We offer a limited number of new % and % H.P. alter-
nating current 60 cycle 110 volt single phase motors
suitable for washing
machines or home
use
1, H.P. 1740 Rpm

$13.50

3 or more $13.00 each
1% H.P. 1740 Rpm

$12.50 ="

3 or more $12.00 each

AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER
MONEY REFUNDED IF MOTOR IS RETURNED AS UNSATISFACTORY
WITHIN THIRTY DAYS

Northwestern Electric Company
Hoyne Ave. and Tilden St. Chicago, Illinois

1

»
n ““B’’ Batteries
+ “B" Batteries —
in a most con-
your name and
3attery wanted.
1
to give better |
10ney refunded. ]
| Also BIG OFFEK 1n Flashlights of Vulcanized hbre with brass nickel plated l
trimmings only $1.25. I
.................................... CUTHERE .....cciiiiiiiiiniininnnnninnan.. ‘
WIZARD BATTERY CO., Dept. S., 1323 44th St., Breeklyn, N. Y. o)
GENTLEMEN: =
Eanclosed find $ for which please send me article marked (X)
Cat. No. Sise Taps Volt. Hrs. Ser. Lbe. Price
1623 Plain 214x2x3%4 2% 400 1 $1.00
1625 Plain 3 x4x634 2214 1400 5 1.95
1625 Variable 3 x4x6% 5 21 1400 5 2.35
1623 Variable 214x2x3%4 i) 224 400 1 1.20
1626 Plain 3 x8x6%4 45 3000 10 4.25
1626 Variable 3 x8x6%4 5 45 3000 10 4.50
Flashlight 1%4x614 (complete with battery)................. 1.25

Just Off the Press For 10 Cents

This catalog gives our prices of all goods in Stock and is illustrated.
You can’t afford to be without it. We carry a complete line of Radio

apparatus. Bargains for August
Grebe Oak Cabinets, black Missien finish, C.W.lnductances.......................... $8.50
standard regenerater size. . ... ............. $3.00 B d Retary Di. dj ble8to12pts. .. 10.00
Unmeunted 8. ... each  Super Discs, 8pt........................... 7.00
Western Electric Head Sets.................. 12.00 H. C. Ceils (mmd) half price. Specify un-
(Al brand new in eriginal bexes) mounted when erdering.

We also carry a full line of DeForest new panel sets
(Description matter mailed on request)

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY
235 Fulton St., Dept. S. New York, N. Y.

DUCK’'S BIG SUMMER SALE

ls Now ON Send for a pamphlet illustrating and describing the biggest

* ¥ bargain ever offered in the history of radio on countless
radio instruments, including many complete receiving sets, regenerative sets,
panel detector sets, detector and amplifier sets, Navy and Arlington receiving
transformers and other items.

Duck’s Big 225-Page Wireless Catalog
Mailed upon receipt of 12 cents in stamps or coin. This catalog is a veritable
treasure house of everything worth while and dependable in radio. It is the
largest and most comprehensive, artistic and educational radio catalog published.
THE WILLIAM B. DUCK COMPANY
230-232 Superior Street

Toledo, Ohio
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It will be necessary to either have an
idler on the belt or a belt tightener.

TEMPERATURE CONTROL

To have a double assurance of good per-
formance it is best to have a gage as weﬂeas
a thermostat.

The pressure cut-out and switch should
be set for about 60 lbs. per square inch, and
the thermostat adg'usted to start at about
fifty-three or fifty-four degrees F.

ny gas, that liquefies under fifty pounds
pressure, is suitable for use in the machine.

Sulfur dioxide is the most suitable for
the machine and wallet. The cost of ten
to fifteen pounds of this gas in steel cylin-
ders is about a dollar a pound with cylin-
ders included. (A refund is given for the
return of cylinders.)

Ten to fifteen pounds will usually take
care of an ordinary refrigeration box.

Twenty to thirty pounds may be needed
for refrigerators on different floors.

NOTES

A jack or counter shaft may have to be
used to get proper speed. Leaks will cause
the most difficulty, so tighten each pipe
as tight as possible the first time.

Keep the system absolutely air-tight.

If a leak should occur force all the gas
either into the condenser or into the cooling
coils and close the stop cocks between the
units.

Another refrigerator may be placed in the
system by simply using a second pipe
leading to the other refrigerator as shown.
Place the cooling coils and expansion (or
needle valve) the same as in the other case.

The cost of material above is between
one hundred and twenty-five dollars and
one hundred and fifty, depending on how
much must be purchased and the fluctua-
tions of prices.

The cost of the running (upkeep) de-
pends on the weather, the size of the refrig- -
erator, and cost per kilowatt-hour.

If the switch 1s opened at any time, the
refrigeration will cease in a few hours, but
the minute the circuit is closed the opera-
tion will start up again exactly from where it
left off.

Since the system is entirely self-managing
it may be left for weeks at a tinie, always
continuing its work.

It will require some little work to get the
system absolutely air-tight, but it must be
done at any cost.

Disease Microbes
Thrive on Paper
Money

(Contsnued from page 311)

this process they receive a certain amount
of friction, making the disinfection more
effective. They are then fed into a second
Eair of belts and are dried by iron rollers

eated by gas. Four thousand notes an
hour is the capacity of this machine which
is operated by two workmen.

Finally when they are too mutilated and
dirty, they are destroyed by chemical proc-
ess or by fire. The Treasury at Washing-
ton, cuts them into small pieces, and by
maceration in a solution of caustic soda or
potash reduces them to a liquid pulp. In
France this method has long been abandoned
and incineration has been substituted there-
fore. It is effected in a simple metallic
retort, enveloped for the most part by a
refractory coating. It is heated by gas and
the product of distillation are conducted to
the furnace. Fifty francs worth of gas
will reduce to cinders, 15 million francs in
100 franc notes.
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Amplifying Transformer
Model U. V. 712
Price, $7.00

A new inter-tube tone-| frequency
-nxfynctnn‘omerd

make Radiotron Detector, U.V. zoo_ )
snd Radiotron Amplifier Tube, .
U.V.201, the most effective vacuum
tubes ot the market today. Tests
have proved this conclusively.

ircuit
use of U, V. 712 will be sent upon
request. . .

These Sund-nlﬂnd Luhmh

ise everywhere in radio circles, — -

rom the largest laboratory to the
most humble amateur station. They
wre of rugged construction, and of
miform and constant resistance.
Fhese Standard Grid Leaks are an
jbsolute necessity for stabilixing

operation of vacuum tube de-

rs and amplifiers.

Write for our Grid Leak Bulletin.
it explains the use of Grid Leaks
n radio-receiving circuits.

Standard Grid Leak

Complete, $1.25

Aounting only, $.50. Units any
alue from 15 to 6. megohms, $.75

AMATEURS

The four accessories
here illustrated are made
according to the same
high standards set for
Radiotron Vacuum
Tubes —now famous

throughout the amateur
field.

“IMPORTANT
A full line of apparatus for
C. W. transmission is now
in process of manufacture

and will be available
September 1.

DEALERS

Here is an unusual opportunity to handle

the products of the greatest organization Stand
of its kind. Be one of the first to proﬁt by ard Bakelite Socket

this line.

Write Today

Receiving Girouits

Salet Division, Commercial Department, Suite 1805
- .- 283 Besadway,New York City

377

[ A”
Battery Potentiometer

Model P. R. 536
Price, $2.00

Close variation of the plate voltage
of detector tube, iotron U. V.
200 often means the reception of
otherwise unreadable signals from
greatdistances. Using our Potentio-
meter, Model P. R. 536, you can
reallylocatethe most sensitive pomt .
onthe dnnctemuccurve. Thispo
tentiometer is unusually well bmlt
and superior to those heretofore
supplied to the trade.

Thousands of these socketsare now
in use throughout the amateur field
They will fit the Radiotrons U,V
200, 201, and 202, insuring reliable
contact under all operating condi-
tions. Moulded unit made to fit and
last, and backed by the R C stamp
of quality.

" for Radiotrons U. V. 200,
-Us V. 201, U. V. 202

Pnce, $1.50

. -
' A

N

-————ﬁ——1
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FOUR DIFFERENT KINDS OF

TESTED

RADIO CRYSTALS |

Mounted in Fusible Metal Buttons and one Nickle Plated,
Rotary, Detector Cup, Ready tor use, with Screws, Washer

and Nut.

This Detector Cup
With FOUR Mounted
Crystals $1.00

—

ONE NAVY-YARD TESTED GALENA CRYSTAL
ONE TESTED ULTRA-SENSITIVE FERRO-PYRITES
ONE TESTED HIGHGRADE ZINCITE crRYsTAL
oNE TESTED FUSED SILICON PIECE

All Four Crystals with One Detector Cup as Described, Packed
in Cardboard Box. Price $1.00

SEND YOUR ORDERS TODAY TO:

MONEY BACK IF NOT SATISFIED

All Shipments Prepaid

| Enclosed find herewith $1.00 for which send me one bt
ONE NICKLE PLATED DETECTOR CTU

The Sydney Specialty CO. :glgSDCRli‘égll)! DIFFERENT RADI-OV CRYSj*Al; )]
43 Murray Street :iﬁﬁ‘&;s"::::::::::.i::::::::::-::::::::: SO A0
NEW YORK ITOWN ............... + s STATE o i,

_ o

READ WHAT SOME OF THE
PURCHASERS SAY

8.8. Newton April 36, 1921.
Claremont, Va.

t,
Gentlemen :—Rec’d your new
book yesterday. It fins.
anks.

Sincerely,
T. T. Bcholey, Rdo. Elec
Mattituck, N. Y.

call

to-day

Buckhannon, W. Va., April 35, 1921,
Gentlemen:—I have received my

THE THIRD EDITION OF THE -

CONSOLIDATED RADIO CALL BOOK
Very Greatly Enlarged —192 Pages

Some of
(charges lo and from vessels, etc.);
various

the special information contained in the new

lmlnn.l

by the Bureau of Comme
alphabet!.

according to
Naval control, abd thelr tew calls,

Every New Amateur Call Is Listed

Either Direct from us or for sale by the following

would net want te be witheut a eepy
Yours Y, ver.
0. 37.
American Electro Tech. Appliance Co.
Hard New Yorx _Caty
Atlantic Radio Oo. .,
Bamberger & Oo. L. N N. J.
Ben Co., qu Mo
Bungell & Co. J. H New ;ﬂ [oX
Calif Co.. Francisco,
Oatton, Neill & Co, Homolulu, 7. B
Apparatus Co.. Chicago, TIL
w}‘mawmu- - Badio Carp, " x’f"'{: 83
. oW
lammﬂu t, Mich.
D ng Goods Co. Wia
Doub! umnn&gca Tittsbureh. Pa
Mectro w ew
Findley Rlectric Co., polis,
Fuller Co.. Beth W., Bo Mass.
Gurd & Co., Wn. London, Canads
Hice Wireless Co., Marion, I
golt Electric Utill Co., Jacksonvi Pla.
enkins, Lester I., New Bedford, Mass.
Katasnbash & Co., F. 8, Trenton, N, J.
Kedall Co. W. D. tor,
Killoch Co., Dat New York City
Kluge, Ao Los_Angeles, Cal
Enwe & Co. 4 F., it. Mich.

The only book in pdm. officially lsting all the Radlo calls as issued

Every vessel and land staton in the world 1s
stations, and
stations under U. 8.

cally, lccordlnz to names of vessels or land
to call lette of

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

Price $1.50 Prepaid

responsible Doalonx

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

book: Radio
Cable rates; Table for ﬂndln(
points; Weather reports and hydrographic reports of
thoe wnrld Time aignal section of the world; American,
Canadian radio compess stations; General information
abbreviations; High power radio stations of the world Press schedules of

French, British and
section; Inter—ational

QQ%TED-
umo CALL loox
h-

Le Radio Co,. . P
Tinee Ehectrieat o Bethlsbem. Fa. | Rodio Hectris Co., P1 Pa
M Bros. & Ford, Bufialo, N. Y. | Badio Co. Boston,
McClurg & Co.. A C., Ch IL | B e Shop, Cloveland, om.lll
o Supply Co. New York, Pl Chicego
Meter Electrical C f Oshkosh, Wis. ""'“Ml o Co., Cincinnatl, Ohie
= ’m" San "‘"‘"‘”}c"* %- Radio Supply, l‘w‘o?v"mlui. =
ow Ers Shop, Co. witkee, Wia | Stunders Co. Geo. B. Boston, Mass.
£ -Stern Co., Clevland, Ohlo | Schmidt & Ca., o Rachester, N. t{
Nola Radio Co., N Sears,
Noll & Co., P, B tiaoeionie: Fa | Betvice Radio 8chool, w..u-ﬁunm"'.‘%. C
Radio Bervics Co o. Wash ortolk, Va
N. & W. Bookstall Co. . A Radio Mrg. Co mmfs.
Klectric Co., New 'York_City | Smith . Samnis. Ont.. Canada
‘II‘IM;I Radio &dl?b So. Atlantic City, g Smith N Electric, Inc. an%ﬂ .C.
».um-"ﬁ.ok ..m‘,.",."‘.,,,‘ United Baltimore,
Radio Apparaies Weshington. ' po. | Western Radlo Hectrio o Los_Angeiss, Cal
’cnmlnnh m‘mmu !enogm shis, Pa. a}aﬂ& strio Co., wéohm' R 0&
ladeiphia, g
Iphis  Schoo] Wireless egra White & . Washington, D. C.
Philade ! ot 'i»'.,. elnhia, Pa. | Williamson Electric Co... H. E. Seattle, Wash.
Pledmont Electric Co., Asheville, N. C. | W Electrical Specialty Co, Wilmington, Ohmb
Ploneer Mlectric Co., 8t._Paul, Minn, | Wireless Mrg. Co. NS, OB
:':t' ?ﬁ' "ND" Co. Chicago, nm_ lel.& M b I'R
L] ows 3
Pquipment Co. Cincl m Ohio | Young Men's cnmu-n Assoc. Los Angeles,
Radio Distributing Co.. Newark, N. 3, . o, ?ﬁ

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City
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" 540% Mlortda Ave. -  “VWashingtcn, D. C.
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CIRCULATION
LARGER THAN
ALL OTHER
RADIO JOURNALS 2 O--g& nts
COMBINED
: . 1921
; Over 100
Illustratlons
Edited by
H. GERNSBACK
"ONEEY SN
FOR SALE ARTISTIC
AT ALL NEWS TWO COLOR
- STANDS COVER

“THE 100% WIRELESS MAGAZINE”

SPECIAL What “Radio News” Is:

OFFER

FOR A SHORT TIME
A full year’s subscription to both

t [2ADIO
NEWS

cience and
Invention

Regular Price $4.50
BOTH FOR
USE

$3. S O COUPON

Save $1.00

EXPERIMENTER PUB. CO., 231 Fulton St., N. Y. C

et e ek ABewpm o

RADIO NEWS now in its
third year holdsthefield un-
disputedly as the greatest
radio magazine ever pub-
lished. In point of circu-
lation, number of articles,
1llustrat10ns RADIO
NEWS leads all other
wireless magazines. The
July issue has 88 pages;
there are seventy-five
separate purely radio ar-
ticles and 120 illustrations.
Over forty-six thousand
copies were printed and

circulated.
20c. SEND
The Copy 10c. FOR
A‘%g:r SAMPLE
Comiiras COPY

$2.50 A Year TODAY

_ colors. The illustrations aver- .

: “Radio ngest *

o "'"_I

ar~eww

- e . mee - e

WWW . amerlcanradlohlstorv com

. “iumor Section."’

Each issue of RADIO NEWS
contains 88 pages (or _more)
and an artistic cover in two

age 120 every month and there
are from 75 to 90 up-to-date
articles, some by our greatest
radio scientists, 1n every issue.

REGULAR DEPARTMENTS:

Latest Radio Achievements.
General Radio News.

Radio Telephony.

*‘Radio Constructor.'*

Radio Stories.

¢Club Gossip.**
*With the Amateura

[
(13

unior Constructor."
-Want-to-Know."
**‘Correspondence from Readm
*‘Dictionary of Radio Terms."’

88 PAGES
120 ILLUSTRATIONS

= w=en w= +SPECIAL OFFER= = « —
Gentlemen
bccnp

Please for

*RADIO NBWS and SCIENCE AND
INVENTION" for the term year for
which I ﬁclo‘se hmmth 0{-3;1)50 h(aAdd $1 for
postage if for coun wn
my name and § J)IWW
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of the month.”

accepted.
Ten per cent.

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

discount for 6 issues, 20 per cent. discount for 12 issues‘
Advertisements for the Oct. issue must reach us not later than August

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 opportunities and real bargains in these columns.
made every month by reliable firms, ‘dealers and amateurs from all over the country.
piies, automobile accessones. (ht opportumty to make money, or anything else, you will find listed here the best ond most attractive specials

It will pay you to read and mvcskfate the offerings
No matter what you may be see

ng, whether sup-

Cash
No advertisement for less than 10 words

Objectionable or misleading advertisements not accepted.

EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y.

Aeronautics

American Made Toys

Agents Wanted

Beys fiy this model aecroplane. Circular free, Aere
Hhop. 3050 Hurlbut _Ave., Detroit, Mich.

Flying Stuats for Thlrty ccm. A rully pruue‘
ble model airplane. t:fy all the
qualities of the teal Mn( Performs dcllxhv.(ul and
amazing movamenu ln me ntr causing endless amuse-
ment and fi eo for thirty cents. We are
also Bmhllnn ln lll llndl ot mo\!el flying plants
and originators of the alr-
driven modoh munlod in Amerlet nnd other Countrles.
nythln ant the model fiylng line from 30¢
‘ ;100 m‘\m.nted lltenturo lOe. A. P. Model
Nouml\elrh. London, England.

ring_Co., 185-187 Replingham Road,
Radie Klm $4.00 ml. Hear European stations on
a_crystal. Seyfang, 1463 R’way City.
o f et

Loew York
D T T I AT T AT L )

Aviation

Fly. America’s oldest and most reliable
l‘;l.ytnt Schnol. Complete Ground and Flying Instruc-

New u‘ Used Aornluu. Motors and Flying Boats.
New Wings only $165 each for JN4D, Canuck or J-I

Standard; also_any part for said aeroplane or for
0X5 Motonwlmnt prices; Largest Varjety. Floyd
Loean, J13 West Buperior, Cleveland:, Qimmmmmnmunon
Auto Acceuona
Tterage Batteries for bilk

all

parts and Moulds for mklnc them. Samnle Plate 40c.

Forelgn Countries 50c. _Windsor Specialty Co., 5419
\Vlmhor Ave., Chicago, IlL.

Aute nm Supplies. Buick, Michigan, Stoddard-

Dayton, M. F. Cadillac, 0verhnd Continental and

Buda flotom All 'l‘wes. $50 N

$3.00.
colls, distributor heads,
for ecatalog. Motar Sales,
Pittsburgh, Pa.

Electric and Gas
alr compressors, ete. Wi
Dept. 12, West End,

iasyde Tyres inner armor for automobile tires.
Positively p G i
double tire mileage. Any ln Enormous demand.

priced.  Write for particulars. Coun:y agents

wanted. American Accessorfes Co.,, B 784, Cin-
nnat{, Ohlo. .
R W

Automobiles

Autemebile Owners, Garagemen, Mechanics, Repair-
men, send for free copy of our current fssue. It con-
tains helpful, ' instructive {information on overhauling,
ignition troubles, wiring, carburctors, storage batteries,

ete. Over 120 page g {lluatrated, Bend for  free
copy today. Automobile Digest, 541 Butler Bldg.,
<'inclnm‘!'3‘ "

Ford Owners -

Ferds run 34 miles per gallon on cheapest gasoline o
half Kkerosene, usint our 1921 carburetor. Increased
power; styles for all motors; attach yourself. Money
hack guarantee; 30 days trial. Big profits to agents.
Afr (P)‘;:euon Carburetor Co., 1511 Madison 8t., Day-
ton, 0.

Manufacturers wanted for larger _production and

bomo\vorkeu on smaller scale for etal Toys and
“ s, Cannons, Cowboys, Indians,

Buffalo Bills, Wild Animals, Whistles, Bird Whlnlu,

Race Horses, Prize Fighters, Bellxlous Statuettes,

Puzzles and hundreds of other Toys and Noveltles,

Hundred and more mndn complete hour. No ex-

perience or tools need: ronze
complete outfit from 35 00 up. We are buyers o
these all year, paying fixed prices. Contract.
manufacturers, Exceptionally high
pald for painted g enormous business
oﬂm industrious men an excellent onportunlty to enter
fleld. An open market for these goods all over
UMM sum. Canada and South America. Write us
it you business. Illustrated catalogue and
Booklet mlled free. Toy Soldler Manufacturing Com-
g}nﬁommmdswooml.l 96 Boston Road, New
or

asting forms wm'l

This ad was stopped two years
ago as ordered but we can’t stop
results from coming in.

ABEL'S
PHOTOGRAPHIC
WEEKLY

421 CaxToN BuiLping
CLEvVELAND, OHIO.

April 23rd, 1921.
The Electrical Experimenter,
New York City.
Gentlemen:

Approximately two years ago, we
stopped publication of our magazine—
“The Amateur Photographers Weekly”
—and we asked you, at that time, to
cancel the advertisement which was ap-
pearing in the classified column of
your magazine. We wrote you two or
three times about this and presumed
the advertisement had been cancelled.

We still receive answers to this ad-
vertisement, enclosing stamps, asking
for sample copies, etc., and are won-
dering if it is still running in your col-
umns. If so, kindly stop it at once
as it just causes unnecessary trouble.

Sincerely,

TrE ABEL PuBLISsHING CoMPANY.
(Signed) Chas. L. Abel.
Cla: Rp

Wzard baftery. eharger for Ford cars, charges & 6-volt
hattery froju .Ford - magneto. Attached. to Ford in a
few minutes. Guaranteed to work perfect. Hundreds
In use. -No more ofl lamps, electrify your Ford. Price

$10.00. Ben'! money order. Distributors wanted. Cata-
logue free. Wizard Mfg. Company, 210 Jefferson St.,
rm-umdl Oregon.

Motorcycless—Bicycles

Chemistry

Make Geld, Silver, Pearls, Rubies, ete., interesting
and profitable experiments. Price 50 cents. Klugh
Bros., Ridgway, TPa.

3-in. Heavy Platinum wire in glass holder, and book-
let, “Bead Flame Tes's,” 85c. Stamp brings chemical
mail. Amido Company, 3118 14th, Washington, D. C.

Den’t Buy a Bieyele Motor Attachment until you get
our catalogue and prices. Shaw Mfg. Co., Dept. 1608,
Galesburg, Kans.

Used Parts for all Metersyeles. Schuck Cycle Co.,
1922 Westlake, Seattle, Wash.
IMOTTIISITEINN IO PP LTI e 11

Wenderful Experimental Beek. Make your own Chemi-
eal and Scientific Apparatus, tests solutions. Over 100
original Experiments. 76 pages, fully fillustrated. 33
cents No riptive cir-
cu'ar fotnl'ump. Palmeres Electrical Equipment Co.,
Pal

Dellirs Saved. Used correspondence courses of all
: Chemisal experimenters—we can supply you ‘with ‘com-
Motors, E_'n(mu and Dynamos e eaetpmene. Tor your bomto e ot pejees | Kinds soid, rented and exchanged. All;ll: JJree. " ¢Courses
Speoial Garage Meters; Manufactured by the General | before you buy. Catalogue 5 cents. National Scientific
Fleetrie Co. 1 H.P. $78.50==2 H.P. $110.00—3 H.P. | Supply Co., 241 Pa. Ave., N. W., Washington, D. C. . .
s128.50—5 HP. §166.50, All sizes both single and Chemisal Apparatus. Rare chemicals. Radlueu" Duplicating Devices -
Polyphase Motors for immediate delivery. Special charg- | minerals. Lowest Bulletins for -umn
ing generators all voltages. wm. for eatalog. Meter seientmt Compm. 1408 Florida Ave., N. Wuh- Modern Duplisaters. Business Getters. $2.35 up.
Rales Dom-.. 12, West End, Pittsburgh, Pa. . ington, D. ::h aoplu :r:n‘;o :vn‘.n pencil, mm:u'ri N‘g ,:,]“ o\;
ie Meter Comstruction. how.  Complete chollulo—Annntuo-—s in. test tubes, dozen 25c. no. o use.  Free trial. 12 one
outfit, mmmon blue prints $2.00. Blue Prints enly | Bulletin free. Chemo Scientific Co., 680 49th Btreet, | Booklet free. B. J. Durkin-Reeves Co., Pittsburgh, Pa.
23c. _A. F. Cassell, Box 855, Ondm N. J. Milwaukee, Wisconsin.
Laberatery Equipmeat. Best quality, excellent serv- .
Scenery for Hire fen._Sco page 360 D. Aum Company Farms, Land, Etc
Phech Selentifie Dru cnd mruu n;;‘ o:uo Ongu:l os- t:o Onlv.n Basy 'r-g:
Cellapsible .cm Oreps. A-tlh Ouh. ' Chemfeals su ?‘( . Q ep ,  Subutba D
Philadelphia. . lll ~#20' smeM. MW«! &" Nsw le. Ocean Sprin: l‘::. P ’
H e - R o . P t.o L.

Agents waated to sell the world's finest razor st

for old style or safety razors Buwonunmwr

Cl;‘l:l‘:‘ 'co':.nmliam sbuut lorcollve wu;? Write 11
ro) pany,

Long Ialand City, N. Y.p per Com 1ot

A Business of Yeur Own. Make
me plates, numbers, checker aliione h.

boards, medallions,
bu; 1llustrated book FREE. E. Palmer, 303 Woouer..o.
[X 00 per heur guaranteed selling Wear-well. Douthes
of shoes. Unequalled .Brake Clutch Dressirg.
doul sales possiblities. ~ Sample 85¢ (
Get our proposition im ‘cerless
Co::mny. Dupage Co., West Cluulo. 1L
gonts. Big tomnu. fast seller; culars
and samples free.
tnd sam B-lthnore. Ko One Dip Pen " Ce Cone 13 bally Record

Agents, 360 to $200 & week. F Gold
Bign Letters Blc Sm‘n dd Oﬂ;:er;.ln?i‘m:l“
sgents.  Motallic Letter co 4332 N ek o

Aute Owner Tire Ageat wan ocali
and take erders for n&:"m'&".uﬂ‘.“ T Dl sng
urelm mnntoedbybond tor 8000 md 10:3"

tires free; no capital or cxperuneo
make suougm:aoouuemn Write for wbol o
scction, luu ’ﬂn
, Kansas City, Mo. ° Co.. ’
A.oltt. 8elf-threading needl Ev T
$15 dally. 8ample freo.‘ 8. M:!.fcr Co...qnvnt. N.
Fres. Formula atalog. ratortes, Bm
Bullding, cbln"ao. ¢ Labo
“Newest Thing Out. Litho, Tam {nftial u.o-
biles, motorcycles, ,eanoes, o’t uar-...l.:nn‘“ r::qmt.
Ang:‘e can wplg& them in a jﬁw sen t» cvm~
costs s ngs
and big datly profits for agents. Wi
Lithogram Company, Desk lJ.e Etst 0::‘:n.“‘:N%:L‘
Agents. sell our mmem and sickness mu« in
dea

m:ﬂ&h Pfemlum 3 0 ly. Pprman‘:mt : t"r:z
Co., l)ent. N). Iwwark. A l.

issions.. Insurance

Agents.  Our s0ap and toilet article plan s a
wonder; get our fr case -
Ton me' &= Lo" sample offer. Ho- RoCo..

Make $25 te $50 week repredenting ' Olows’ Famou
Philadelphia Hosfery, direct from mill—for mont
children. Every palr unnntoed. Prteu -that
win.  Freo book ‘‘How tart’”

George Clnw: Company, Deak 217,

3507, Prefit; Bi R ubr.
(‘loth«-swuhlnx womler'. !::ll. 2{'»4:1.\'l eunrl:; t M:g:e
ree. T
Park, Chicago. + 1041 Z8 Trvine

Big money and fast sales. FE
initials for his auto. You char, e" 1. g:n °:u'i""n'?lsd
Ten orders dally easy. Write for particulars and free

Ph!hdelphla, Ptl.“,

samples.  American Mot .

Sumples A nogram Co., Dept. 71, East
Signs fer 8teres and Offices. Enti N
week easily made. _Assorted k'lln:bu;;' leg N

Chicago Sign System, E. 3268 River St., Chicago. .

Make $100 weekly selling Rolly’s Washday Wi .
New chemcal Dirt solvent. Harmless. Cleu{s wlorr?o'c't
rubbing. Want permanent Agents, crew managers,
every Couaty. Grab territory now. Free samples an‘l
particulars. Rolly Chemical Co., K1 Hastings, Nebraska.

Big prefits in fastest selling article avallable to agents
today. Three-in-One-Holder 1s new invention necessary
for Home workshop, Store, Garage and Office. Sells
two for a quarter. Azema 75¢. per dou-n Mnney re-
funded if not satisfactory. T seller .
of its many uses. wme “for particulars: Ribbon Steel
Products Corp. Room 908, 114 Liberty St., New York.

Found! The eastest article to sell. 200 per cent.
Profit.  Write for particulars. Samnle $.25. Premfer
Specjalty Sales Co., 806 E. Grand Blvd., Detroit, Mich.

Quiek action paint varnish remever simple formuls
$1.00. Martinek Company, 1 Humphrey, Corona, N.

Correspondence Courses

WWW . amerlcanradlohlstorv com
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