Digitized by GOOSIQ

www americanradiohistorv . com


www.americanradiohistory.com

| ao

THE COOKE TRAINED MAN IS THE “BIG-PAY MAN"

ELECTRICITY

The Short Cut To Big-Pay

Electrical Experts Earn

$3,500 to $10,000 a Year

You, Too, Can Do It

How long are you going to putter along
in your long-hour, small-pay, no-future
job, earning $20 to $30 a week, when

ou can earn the same amount in a few
ours as an Electrical Expert?

Why drag along in this way when with a few
short months of training under me, through my
easily-learned, quickly-grasped, right-up-to-the
second, spare-time, home-study course in Prac-
tical Electricity you can quickly fit yourself for
one of these big jobs, the kind that pay $3,500
to $10,000 a year?

Take my Home-Study Course*short cut™ to the big
pay job in the big field of today, Electricity.

L. L. Cooke, Chief Engineer,

Chicago Engineering Works,

Dept. 29
1918 Sunayside Ave., Chicage, Nl

Dear Sir: Send at ence Sample Lessons, your
Bi% Book, and full particulars of your Free OQutfit
and Home Study Course —all fully prepaid, without
obligation on my part.

Name

www americanradiohistorv. com

I Give You A Real Training

As Chief Engineer of the Chicago Engineering
Works, I know just the kind of training you need to
succeed as an Electrical Expert. My course in Elec-
tricity is so simple, thorough and up-to-date that you
can easily understand and apply every line of it—no
big words, no useless theorx, no higher mathematics—
{g-st plain, every-day, straight-from-the-shoulder, man-

man English—the kind you and I use every day.

Your Success Guaranteed
My course is backed by an iron-clad guarantee that
insures your success and satisfaction. I ?osltwely will
refund every cent paid me in tuition, il you are not
fully satisfied. No other school will do this for you.
Back of me in my Lﬁamutee stands the Chicago Engi-
neering Works, a Million Dollar Institution.

Free Electrical Working Outfit

To make your success certain I give you tools to
work with—a splendid big outfit of electrical instru-
ments and supplies. No chance for failure here.

Save $45.50 By Enrolling Now

By enfolling now you can save $45.50 on the regular
low price of my course. But you must act at once.
Write me today, for my Big Free Book, ‘How To
Become An Electrical Expert.” It’s the first step
towards bigger pay.

Yours for success,

L.L.Cooke,.CHier ENGINEER

Chicaso ENGINEERING WORKS

inconsonaree

Dept. 29 1918 Sunnyside -Avenue, Chicage, Illinois.
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Perpetual Motion

ERF'APS it may be as well to blame it on the very
unusaal hot weather—at any event for the last
‘ew nonths we have been receiving perpetual
mwotion schemes each and every day, sometimes
one in each mail, from well meaning but sadly
misguided “inventors." ’

It would seem that in this age of enlightenment,
abounding in scientific publications, the perpetuum mobile
fanatic would have died out long ago, but sad to say,
such is not the case. He thrives merrily, and seems to
multiply at an amazing rate. We hope—against all hope
—that 1f a few thousand perpetual motion fiends see these
lines, they will desist from their fruitless, time-and-
money-devouring obsession.

Without wishing to offend anyone, let us state right
here, that a very careful analysis of several hundred
perpetual motion manuscripts on file at our office, dis-
closes the simple fact that the authors of the schemes
usually have very little—often no knowledge—of ele-
mentary, let alone of higher, physics and mathematics.
If they had, they would of course never pen their manu-
scripts. Most of their “free power” schemes naturally
exist only on paper—not one in a thousand ever having
the courage of his conviction to build his contraption.

. Many are seeking capital to finance their brain-storms,
. and become deeply insulted, if we tell them the reason
why their lpet dream will never turn a wheel for a minute.

Most of these innocents do not even know that the

* United States Patent Office accepts no patent application
of any device that smacks even remotely of perpetual
motion—unless a working model is submitted. Needless
to say, so far no model that worked has b=en submitted
or ever will be. But even this knowledge will not deter
our well-meaning friends, because they argue that THEIR
machine will revolutionize all industry, and for that
reason society has conspired against them, to shut them
out and prevent the adoption o%their inventions.

On the other hand, it is comparatively simple to build

" working—based upon capillary action.

a perpetual motion machine, given a few conditions,
to wit: 1st, eliminate entirely all the gravitational in-
fluences from the machine—friction, in other words;
2nd, do away with ALL heat losses; 3rd, enclose the
machine in a perfect vacuum, to eliminate air resistance.

Given these requirements, you only need to start the
mechanism and it will run “‘forever”’—if you renew the
wearing parts from time to time. Unfortunately condi-
tion 1 and 2 cannot be realized so far as our earth is con-
cerned. Condition 3 can be .approximately carried out.

Celestial bodies such as the earth, the moon, the
planets fulfill all three conditions to a certain extent, but
they will not roll on in space “forever.” Our earth
“runs” in a perfect vacuum and encounters no friction to
speak of, except in tidal influences. But certain gravi-
tational influences will reduce its speed or bring it to a
stop at some time, tho this may be millions of years hence.

Yet the scientific man, who knows his physics, can
build machines that run practically forever—but such
devices make use of energy or forces abounding in nature,
from which they derive their propelling or driving power.
Such machines therefore are not in the ranks of the per-
petuum mobile. To mention a few. There is in existence
a clock that has run for many years without winding.
It works by the natural expansion and contraction of
metal bars, due to the change of temperature d.urmg _the
day. Of course the “power’ gained is very little, just
sufficient to drive the clock.

Then there is a similar device which works on a hygro-
scopic principle—the prevailing humidity and subsequent
dryness in the air stretching and contracting a hygroscopic
member, thus furnishing a few “flypower".

Further there are a host of devices—but few actually
Minute quantities
of liquids are raised up thru wicks or the like and the
raised liquids thus elevated perform apparently microscopic
amounts of work. But in reality they do not.

H. GERNSBACK.
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Let Terrell Croft

fit you for

A BIG PAY JOB.

BIG SALARIES are paid in the electrical field for expert knowledge. The man
who knows electricity in all its many phases—who has completely MASTERED
the subject from A to Z—can pick his own job—name his own salary. After all,
the only way you can EARN MORE is to LEARN MORE. Get out of the low-
pay crowd. Learn the way to bigger pay. Become an EXPERT. Croft will show
you how. He will teach you electricity as practiced by experts and qualify you for
an expert’s job and an expert’s pay.

THE CROFT ELECTRICAL COURSE

A Combined Home Study Course and Reference Library, With Special Correspon-

dence Service. Sent on Approval.

A Big New Idea in

A QUICK, sure way to SUCCESS in ELEC-
TRICITY! All the advantages of a high-grade cor-
respondence course at one-third the price! A unique,
personal correspondence and consulting service with the
most popular ELECTRICAL LIBRARY in America
—without a cent of extra cost! That is what the new
CROFT SERVICE means to you. It is a revolution-
izing step in electrical education. It means getting the
soundest possible training at the least possible cost!

Think of getting your electrical training under the
PERSONAL DIRECTION of Terrell Croft him-
self. Think of having a TWO-YEAR CONSULT-
ING PRIVILEGE with Croft and the experts con-
nected with him. And think of getting all this for

with Terrell Croft

All subscribers to the CROFT SERVICE receive the Croft
Library of eight volumes—the country’s standard electrical
HOME STUDY COURSE. They also receive a certificate
giving them the privilege of consulting Terrell Croft and his
staff of engineers for a period of TWO YEARS on any
electrical questions that may arise in connection with their
study of the Course. In other words, the SERVICES of an
expert electrical engineering organization are placed at the
disposal of the student to insure his rapid progress and cer-
tain success. This is a feature which alone is worth more
than the price charged for the library.

All the Advantages of a Correspondence
Course at 13 the Price

It is not necessary to pay a high price for sound electrical
training. The Croft Course has all the advantages of the
best correspondence courses with none of the disadvantages.
The price is based on- actual cost plus a small margin of
profit. Because of great volume it is possible for us to main-
tain a very low price and yet give the subscriber everything
he actually needs to make himself an electrical expert.

10 Day Free Trial

We are so certain that you will find the CROFT COURSE

and SERVICE superior to any other method of studying -
electricity that we will gladly send the entire set of textbooks

to you for 10 days’ FREE EXAMINATION. Test them out

in any way you like. Learn beyond the shadoaw of a doubt

whether or not they can be of HELP to you. Compare what

we offer against other methods of teaching electricity. Com-

pare the books—the service—the cost. We think you will

find the Croft Books and Service BEST in any TEST.

Send the Coupon TODAY

A LT I
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No Money Down.

Small Monthly Payments.

Electrical Training

$27.50 instead of the $75 or $100 charged for courses
of similar merit. Grasp this OPPORTUNITY! It
is the biggest thing ever offered in electrical training.
Croft not only has the knack of teaching, but he has
been through the mill. His knowledge has been gained
through actual shirtsleeve contact with everyday elec-
trical problems. He has worked his way up from the
BOTTOM TO THE TOP—from apprentice line-
man to electrical engineer for one of the country’s lead-
ing manufacturers. Today he heads his own consult-
ing company with scores of clients. Now he is ready
to show you the way to SUCCESS in electricitgd—
ready to take you over the road that he himself k
traveled. Let him teach you. CROFT and SUC-
CESS go hand in hand.

u-lcr::-ﬂlll
tne, . 370 7%h
ve., Y.

Practical  Electriet
(shipping charges - pumg
for 10 days’ free examination.
o Also  your spectal
@ CERTIFICATE which entitles me
o to consultation with the Terrell
, Englneering Company for a period
¥ years. If satisfactory, I will send
@ ten days and $3 a month until $2r.
/ been paid. If not wanted I will write
return shipping instructions.

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

Home Address .............c00iveuvne.. .

Cits and State..................

....................
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The Moving Platform Lunch

E have had wished on us during
the past few years about all of
the moving platform schemes

that we thought our able in-

ventors could concoct. But at
last something quite new looms on the
horizon—nothing less than a moving plat-
form provided with table and chairs so
that you may now travel while you dine.
Perhaps you have always had a great

The Moving Platform Lunch Room is the Very Latest Idea in Restaurants. The Patrons Upon Entering the Restaurant Seat Themselves at the First Em
on the Moving Platform :;yd Select Whatever Dishes They Muxml)ecire as They Move Slowly Past the Soup, Meat, Fish and Dessert
ount of Food They Have
Whole Lot, and Brother—We Can’t Refrain From
Changes His Selection Mentally Several Times Before Fi
Wants. If His Brain Does Not Function Specifically and Most All-Fired Quickl;nl-le Will Still be Cogitating§Over the Kind of | Soup He
Himself in Front of the Pie Counter! S

Comes Alo:

That
After Passing the Last Servmg Counter Tbe&lluch the Cashier and Pay for the

Slogan—*‘Have the Correct C e Ready” Will E:
Worthy Invention—Can You Imagine the State of

fancy to eat on a railroad dining car and
here is one way of realizing your desires.
especially if the walls are painted with
waterfalls, mountains, and other scenic
embellshments. Besides providing the
novelty of traveling along as you dine,
Mr. Lazarus Muntean, of Highland Park,
Michigan, has provided a scheme for serv-
ing a large number of people in a mini-
mum of time, and we find his invention
very interesting and scientifically worked
out indeed.

In the first place, Mr. Muntean’s scheme
calls for one or more loops of a moving
platform, to be driven by electric motors
or otherwise, and which platforms en-
compass the kitchen department, as the
accompanying illustration shows. In the
kitchen we find the necessary ice boxes,
steam tables and ranges, etc. The vic-
tuals are supplied to the serving counters
in front of which the diners move at their

ite Matters a
ind of the Individual Who

tables, by means of moving conveyors, as
shown in the illustration.

The patrons sit down at the first empty
table that comes along, and either con-
sults a menu to be found on each table or
have already consulted a menu at the en-
trance of the restaurant. The invantor
has provided means yhereby special
dishes can be ordered when the patron
first enters the restaurant, so that they

Well, Here’s v shing the Moving

will be ready when he arrives before the
proper department service counter—meats,
vegetables, pies, ice cream, etc. A small
personnel is required only to dispense
coffee and tea and keep the shelves of the
serving counter filled with food. The
dishes on the menu are made up in the
same style as many of us are familiar
with in the well-known Automat res-
taurants to be found in the larger cities,
such as New York, Philadelphia, and
Chicago.

The moving platform arrangements can
be built in different ways to suit the re-
quirements of different sized restaurants
and depending upon how many people are
to be served during the rush hour, such
as at noon or in the evening. The table
and chair platforms may be hooked up in
trains, or they may also be joined to form
a continuous platform or chain of tables.
Of course the speed at which the tables
move is slow o that the patrons can easily

405

tform R

pick up the dishes they desire. After
passing the last serving counter, the diners
pass before the cashier’s desk, where they
pay for the amount of food they have
selected. The diners may sit at their
table and travel around the circuit until
they have finisht their meal; then if they
desire any more food, they select it and
pay for the same when they make the
second trip past the serving counters and

Table
ounters.
ected. Neediess to Say the Well Khown Trolley
Thinking of the Humorou: Side of this Really

Sulecting the Dish he
ants, When He Finds
Every

cashier. Soiled dishes are transferred to
endless belts which carry them to electric
dish-washing machines in the kitchen.

The individual dining tables which
move along on the platform are most
ingeniously designed. Each table is fitted
with an electric lighting fixture and shade
as well as electric motor operating a fan.
In the center of the table the inventor pro-
vides a fountain from which ice cold
drinking water may be drawn from the
spigot, the ice and water being contained
in a compartment under the platform.
The drinking water system s operated by
an electric motor-driven pump. Thus, if
the diner wants a breeze, he has but simply
to push a button and the fan starts up,
or if he wishes more light he clicks on
the lamps in the electrolier.

Necessary electric current is supplied to
the motors and lamps on each table thru
a third rail and contact shoe arrangement.
as the drawing clearly shows.

—— N
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300 Mile Gun Now Possible

By H. WINFIELD SECOR

invention—a new form of gun usin
powder as the propellant, an
which - device, parado_xncally, bids
fair to find as many applications in peace
time as in war. The accompanying photo-
aphs and diagrams show -some of the
eatures of this wonderful gun, a small
model of which was demonstrated before
experts by Dr. Miller Reese Hutchison,
formerly chief engineer to Thomas A. Edi-
son. The model of the gun was shown in
action on the S1st floor of the famous Wool-
worth Building in New York City, and so
accurate was the control of the explosive
and its propelling power, that a steel pro-
jectile measuring about 4 inches long and
14 inch in diameter was fired point blank
thru a 3; inch steel plate. The gun was
fired against the office wall and also down-
ward toward the floor, with the 34 inch steel
plate interposed of course. It was really
uncanny to think for a moment that such a
device could be perfected, using powder as
the active agent whereby it could be deter-
mined before-hand, that such a projectile
would just pierce the steel plate, and would
not pass on thru and kill a dozen people or
s0 in its ownward flight thru floors and ceil-
ings. But the wonders of science seem to.be
unlimited and one of the accompanying
photos shows that this feat was not .only
performed once, but several dozen times on
this same piece of stecl plate, and further-
more, the gun was fired right before the ex-
perts. The writer of this article was present
when one of the projectiles was fired thru
the plate.

NO NOISE, SMOKE, FLASH OR RECOIL

Before going any further it may be well
to state that one of the principal peace-time

HERE was recently exhibited in
I New York City a very remarkable

aoplications of this remarkable gun is its use -

in fastening patch plates to holes in ships
under waler, the gun operating when sub-
merged just as well as in the air. Smokeless
powder is used which eliminates the smoke
factor; there is no flash at t' 2 muzzle, when
the projectile leaves it at a velocity of 5,000
fect per second or higher, it being possible
to raise this velocity to almost any desired
factor within reason, the inventor states; it
is noiseless owing to the slow release of the
gases, somewhat similar to the ‘\‘.Iaxl‘m
silencer; and finally although the projectile
leaves the gun at such a high velocity, the
recoil is reduced to almost zero. In one test
the gun was supported on strings and fired
and it moved backward or rebounded bul
one-tenth of an inch.

As will be seen from the illustratiqns, the
projectiles used in the demonstration are
threaded for about two-thirds of their
length. Thus when they are fired into the
steel plate in which. they are very firmly
held, there is left protruding about one inch
of good threads, so that a patch plate or
other member can be placed over the
threaded studs, a nut can be put on the
same and tightened up to draw the plates
into position.

We show in the accompanying illustra-
tion how under-water divers can use this
new high velocity gun for shooting threaded
rivets into the steel plate of a vessel's hull,
so as to secure a steel patch plate over a
hole or leaky seam, etc. The model of the
gun demonstrated and shown in the photos
is the one suited for ship repair and other
steel work; it resembles in size and design
the pneumatic riveting hammers with which
everyone is familiar. The gun proper is
shown in one of the diagrams and measures
about 10 inches long and 134 inches in

Noiseless, SmoKeless
Gun Has No Reccil

diameter and is made very substantially of
a good grade of steel. The interior of the
gun is specially designed and patents are
pending on it, so that the full details of the
interior mechanism are not available just
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yet, but a few points of operation, as ex-
plained by Dr. Hutchison, will show how
this gun has proven the (freatest surprise to
ordnance experts in a decade. The main
secret of it is that it burns the powder in a
new way, so that about 85 per cent of the
energy in the powder is utilized instead of
about 10 per cent, the usual factor in mod-
ern ordnance. The powder is burnt slowly
and the gas is allowed to accumulate so as
to develop a very high pressure, which fires
a projectile in the model shown, with the
astonishing velocity of approximately 5,000
ft. per second, about twice the velocity of
the highest speed of a rifle bullet fired from
the modern army rifle. There is no energy
wasted in forcing the gun backward, or as it
is commonly termed, recoil or kick, owing to
the extremely high velocity at which the
projectile leaves the gun, which makes an-
other saving of power. The idea is that the
velocity is so quickly acquired that there is
no time for a recoil to be developed.
Furthermore, it was stated that the ex-
plosive factor for a given size of gun, pro-
jectile, as well as grade and quantity of
powder being known, the armor-piercing
roperties of the projectile could be calcu-
ated very exactly so as to serve for a check
on further firing. ,
One of the photos shows two pieces of

406
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steel angle bar riveted to a flat steel plate
by this gun, the mass having been cut thru
the center of the rivets, so as to show just
how they are held after they have past thru
the 3{ inch steel plate. All that one hears
when the gun is fired is a slight hiss and then
a faint clink as the projectile pierces the
steel plate. Due to the great amount of heat
developed, at the point where the projectile
pierces the plate with such terrific force, a
small burr is thrown up on both sides of the
plate, so that the holes in the patch plate or
other member to be secured over the studs
have to be countersunk for this plate to fit
tightly against the second plate when the
nuts are tightened up.

It will give some idea of how firmly the
studs are held in the metal into which they
are shot when it is stated that in one test it
required eight tons’ pressure to remove one
of the studs.

The efficiency of this new gun in under-
water riveting was recently demonstrated
at the New York Navy Yard where Frank
Crilley, the world's champion diver, de-
scended to a depth of 35 feet in a regulation
diving uniform and shot a projectile thru a
steel plate 38 inch thick. Mr. Crilley
stated afterward that there was no percus-
sion under water due to firing the gun, and
also that there was no recoil. It was this
projectile or slug which was removed from
the plate by subjecting it to a force of eight
tons.

300 MILE GUN CAN FIRE FIVE-TON PRO.
JECTILE

The accompanying chart shows what
would happen if a hostile fleet should lay a
few miles out of New York City and start
bombarding the surrounding country with
300 mile guns, constructed on this new prin-
ciple. If a large ficet or several of them at-
tacked our coasts, and started hurling pro-
jectiles as far as 300 miles inland, it would
create some panic we can well believe.
Ordnance experts, who have examined this
gun have stated that they do not see why
such a 300 mile range is not possible, and
it is believed that such a gun could be de-
signed to fire a projectile weighing five tons
or 10,000 pounds. In other words, such a
projectile would be ten or twelve times
larger than that used in the so-called
German 70-mile gun which bombarded
Paris. One of the well known experts

who was present when the gun was
fired and explained by Dr. Hutchi-
son, was Hudson Maxim, inventor

of smokeless powder, who was greatly
pleased with the results shown and who
stated that it was indeed a very remarkable
demonstration.

This weapon or device is known as the
Temple gun, and was invented by John
Temple, a British subject, who discovered
the principle in 1915, and really developt it
after coming to the United States later on.
This gun is now being examined by experts
of the U. S. War Department, and for this
as well as for reasons relating to the patent-
ing, full details are not yet available, but
we can be well satisfied for the present when
we see the results of just what it can do.

Dr. Hutchison has recently organized
an association for the investigation and de-
velopment of worth-while or valuable inven-
tions, thru co-operative efforts. In other
words Dr. Hutchison is out to help the
poor inventor, who has really got something
meritorious and which would be worth
patenting. Dr. Hutchison also announces
that he and his associates have about com-
pleted an invention which will enable about
50 to 60 per cent of the deaf-mutes in this
country to hear and ultimately to learn to
speak.



www.americanradiohistory.com

Digitized by GOOSIQ

www americanradiohistorv . com


www.americanradiohistory.com

Scientific Pleasures

By ALICE ACHRERSON

R.and Miss Pleasure-Seeker had
again come to the city to take
their annual trip to Coney
Island’s Luna Park. This year,
however, they were more sur-
prised than ever, in that everything was so
much more wonderful. )

They first inspected the Chute the Pig
game.” Here Mr. Pleasure-Seeker took
great delight in throwing balls thru holes
at the bottom of the pens. \Whenever a
ball entered a hole, a door of the pig pen
automatically opened, and the pig walk
upon a platform and then slid down a slide
in a very humorous manner. From here
they entered the Dodgem Ride. This proved
a most peculiar puzzler. Seating them-
selves in a small trolley chair, which was
quite comfortable and protected by bumpers
and grasping the steering wheel, they were
ready. When the current was turned on,
the chair started to move around in circles.
Other people also out for pleasure were
colliding with them. Mr. Pleasure-Seeker
removed his foot from the switch and his car
stopt, but still this did not prevent the
attacks of others about him, who seemed
intent on dislodging him from his position.
Grasping the steering wheel and giving it a
vigorous turn, he stept upon the floor
switch and his chair shot out at great
rapidity—backward—BAM! CRASH! and
a couple of screams! A head-on collision
or rather his tail end struck the forward end
of the chair coming toward him.  The
Pleasure-Seckers were all upset.  Miss
Pleasure-Seeker grasped the steering wheel
this time, and giving it less than a half turn,
the chair changed its direction and after
narrowly missing half-a-dozen other chairs
they had the distinction of being the center
of a melée which seemed to pile upon them
from all directions. Squirming their way
out of this and colliding several hundred
times, seemingly with every person there,
the current was finally shut off and they
emerged.

These chairs are of very peculiar con-
struction. They are mounted upon three
double casters and are guarded by spring
steel bumpers. Under the seat is an
clectric motor geared to a driving wheel,
which occupies a position very near
the center of the chair. This wheel

engages with the metal floor offering suffi-
cient friction to propel the chair. A
switch in the floor of the car turns the
current on or off and the trolley pole engages
with a wire screen roof. The current is
supplied to the motor through this trolley
pole connection, the wire screen acts as
one conductor, and the wheels and metal
floor act as the other conductor, providing
a ground. The motor and driving wheel
is pivotly mounted and connected to the
steering mechanism, so that when the
steering wheel is turned, the motor is free
to move in any direction and may be spun
around and around.

After the Pleasure Seekers safely reached
the boardwalk, they entered the Tlouse of
Sappho, where Mlle. Davenport delighted
them with statuary poses and where No-
Nante, who had been sent out by the
Treasury Department at Washington dur-
ing the Liberty Loan Drive, amused them.
This automaton during exhibits is seen to
plunge bodily from a speeding automobile
and land in a position with all his machinery
intact, ready to walk or ride again when
directed to do so and when set upon his
feet. . His actions and appearance forms
the center of interest to the pleasure scek-
ing crowds.

A few moments later our friends were
proceeding on their way in a tour of the
park and again something new attracted
their artention, when Miss Pleasure Seeker
said, “"Oh Jack, look at the pretty cupie
dolls, won't you win one for me:” So he
did. This was at the balloon race. Here
a series of wheels with their cranks at-
tached, about 12 or 15 of them, are turned
by the participants in the balloon race.
These wheels drive a small air pump, fitted
with a by-pass valve and a governor.
Should any operator turn his wheel too
rapidly, the by-pass allows the air to
escape and the balloon with a number
assigned to it corresponding with the wheel,
loses that much air. The participant who
bursts his balloon first is the winner and
walks off with a doll.

Mr. Pleasure Sccker was the fortunate
victim in the twelfth round.

The excitement from thke other rides
having worn off by this time, both Mr. and
Miss Pleasure Seeker launched their attack
upon the Tickler. This mirth-provoking

contrivance consists of 9brec flat disks, the
two extreme disks rotating in one direction
and the center disk in the other direction.
Upon these, five circular cars with their
occupants are stationed, each car holding
about six passengers who grip the side
rails tightly. The cars are surrounded by
gigantic inflated tires so as to take up the
shocks as they bump around and slam into
each other. Having seated themselves in
one car, they proceeded on their wild ex-
cursion as the disks actuated by electric
motors were started. As a matter of fact
these disks practically play ping-pong with
the riders, tossing them from one whirling
scgment on to another, and every time they
do so the motion is changed viith regard
to direction. Bumps? Of course, and en-
tirely unavoidatle.

Some of the latest pleasure tortures may
be found in recent patents of several indi-
viduals, one of them having been issued to
Charles Austin Hoadley. This is a merry
go-round or a carousel, in which the occu-
pants move around in a circle while the
floor on which the chairs or horses are

stationed undulates constantly. It is clear-
ly illustrated in our sketch.
Another clever patent was issued to

Charles Jacobs. This consists of a series
of dummy figures, the heads of which are
inflated; a baseball is thrown at the objects
and if a head is hit, the head bursts. The
greater the number of heads a person
breaks, the larger the prize. The bodies
of course are firmly fastcned to the table
and clamps are arranged so that another
head may be rapidly adjusted.

One of the greatest tortures is an winuse-
ment device, a patent on which was granted
to Harry W. Peterson. In this device a
scries of cars pass over a continuous oval.
path, the tracks of which have curvatures
and many irregularities. The body of the
car is mounted upon springs, affording it
perfect freedom of action, which, together
with the shape of the tracks, causes the
body to swerve violently and to pitch up
and down and rock from side to side, as it
proceeds on its course. This is also clearly
indicated in our illustration. Two circular
disks at either end cause friction upon a
cable to which the cars are attached, giving
them their forward movement.

Realistic Flag Waves at Night

It may seem
strange as a coincid-
ence, but [ conceived
the idea of my devi_cc,
simulating a waving
flag, on July 4, 1920.
That day was quite
calm and the flags
drooped, which sug-
gested the thought of
the desirability of
something to keep it
waving, so that it
would not depend on
the wind. It wasnot
long before the ideas
embodied in my in-
vention came to me
after that, with the
further thought that
it could be so made
as to show a fine
effect at night by
being illuminated.
As is seen from my

By J. D. HOUSTON

patent drawing, this
may be done by
throwing a spot-light
on the face of the
flag, which in that
case would be made
of opaque rollers.
Another way is to
make the rollers of
hollowglasscylinders,
stained so as to show
the stripes and starry
field, and illuminate
them by the insertion
of electriclightsinside
of the cylinders.
This Lumsnous
Flag presents a won-
derful effect mounted
in a park at night,
flashing and gleaming
among the foliage;
also wren used in the
halls of patriotic or-
ganizations.
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”Proj?ctimg* Pictures In Daylight
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tumes tnere was 100 mucn ngnt emie-
ted by the lamp from the dark cham-
ber in which it was contained. where-
upon a slightly smoked glass would
be placed in “front of the lantern,
which cut down the crudity of the
high lights. An arc lamp working at

of the screen.

We

15 amperes on a 110 volt circuit was sufficient for
a screen of 2x3 feet area.

We then come to specially prepared surfaces
Here the trouble is that for day-
light projection a very powerful light is needed.
system of

illustrate here the Dussaud

FTVAHEdsRbdamdBdAra

opjecuve ana prgjectea upon wme
screen. All sorts of solid objects
can thus be shown. One of the draw-
ings shows a special form of album
for postal cards which are being pro-
jected. Onc cut shows a book as
ths object to be projected.

At a Lecture by Einstein

(Dr. Einstein recently gave one of his famous
lectures in Vienna. Mr. Samuel of the Man-
chester (England) ‘‘Guardian,’ who attended,
had a few thoughts of his own, which he gives
us gratis. In doing so he merely hoped to
picture the bewildering thoughts of the audi-
ence who tried to digest wha. Dr. Einstein
put before it.—Editor.)

NE expected him as a voluminously
bearded Jew, with a vast forehead,
bright, sparkling eyes, and certain

obscurity of manner, for this, according to
the conventions of the light literature which
moulds our views, is the successful Conti-
nental professor from anywhere east of the
Rhine. Instead there walked on to the
crowded platform a rather tired-looking
schoolmaster in middle age, clean-shaven
but for a moustache, *and indifferently
dressed.

e ———— e e b i - ,_,-_wwh/¢—~_ﬁ,w_f~$m~\#~,-_,?_ -

The vast Concert Hall was crowded. A
week before the date of the lecture I had
ransacked Vienna for a ticket to Professor
Einstein's lecture on the Relativitats-
theorse, and though the lecture hall was to
be the large Concert Hall, with a capacity
of nearly 3000, neither love nor moncy could
procure me a ticket. In the end I obtained
a place through the courtesy of an Inter-
Allied Commission—a box seat close to the
platform, so that I could watch the audi-
ence at first and then hear the lecturer
without difficulty.

The opening remarks of the Professor were
a disappointment. He seemed to deliver
them with an indifference begot partly of
familiarity with his subject and partly of
contempt for his audience. Then, as he
advanced into the argument, himself ex-
hibiting only the mildest interest in it, a
change came over us. We were aware, to
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our astonishment, of a sudden capacity for
thought; we were actually able to under-
stang him; we were following him through
bewildering intricacies, and masters of our-
selves, firm in our sanity. We began to
forget ourselves. :

‘I strike my hand twice against the ta-
ble,” said the Professor, ‘‘one, two. What
is your description of these phenomena?
You are inclined to say that two knocks, at
different moments, have been delivered on
thesame spot. Isthistrue? Youareaware,
of course, that this room, placed as it is on
the earth, is moving through space, firstly
because the world is turning on its own axis,
then because the world is revolving round
the sun, and then because the solar system
is itself moving through space. It was
therefore wrong to have said that two knocks
were delivered on the same spot at two

(Continued on page 472)
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Imagine These People to be the Tiniest Figures, Then What They Would See Inside of a Piece of Sugar Is Here Portrayed. The Rings of Electrons Spinning
Around Their Respective Nuclei Would Present a Most Awe-Inspiring Sight.

Inside of a Piece of Sugar

itself is the.synonym of the atom

of the old-time philosophers. The

old atom was supposed to be the
smallest possible division of matter, ac-
cording to the cpicurean theory. Less than
two hundred years ago modern chemistry
was evolved, and the old time atom proved
to be divisible into smaller parts, and to
these parts the name of atom was given,
and the new name molecule was coined.
Things went along this way very quietly
until, with the study of radio-activity

HE modern molecule is the legiti-
mate successor of and the word

and its phenomena, a new conception of the
atom was formed, and it was concluded,
that the atom was a very open-work body,
somewhat analogous to the solar system,
having a central nucleus holding bound
to itself like the planetary satellites of the
central sun, a greater or less number of
electrons, the number being invariable for
the atom of each element in a neutral state.

The nucleus is supposed to have the
mass of the atom concentrated in it, and
the empty space, between nucleus and elec-
trons, is proportionately comparable to
that between the sun and the earth. Were

411

it possible to collect the nuclei of enough
atoms of gold for instance, to fill solidly
with those nuclei a receptacle of one
cubic inch volume, the cubic inch’ would
run up into hundreds of tons weight.

Each atom is charged with energy;
exactly what goes on between electrons
and nuclei we do not know, but if we
could unchain the energy of the atoms,
the coal mines could close, we would cap
the oil wells and consign hydraulic power
stations to the scrap heap.

In our last issue we showed some pigmy

(Continued on page 471)

P e

e
www americanradiohistorv. com


www.americanradiohistory.com

InK-less Printing

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

OR some centuries now we have

had with us the printing press.

Ever since the days of Gutenberg

we have been accustomed to type

and ink in order to make imprints
upon paper. If we wanted a black im-
print we used black ink. If we wanted
to use three colors we make use of the
three-color process, and use in succession
yellow, blue and red inks.

Whoever has visited a printing plant
where much “printing is done must have
been imprest with the fact that it is a
messy and wasteful procedure. Not only
this, but a considerable amount of time
is lost in the so-called “make-ready.” This
in printer’s parlance means underlaying
and overlaying the cuts and type with fine
pieces of tissue paper in order to get a
perfect impression. To make-ready a
form of sixteen pages for printing Science
& Inwvention, takes three expert workmen
at least two days steady work in order
to get the electrotypes which are used
to print each page of the magazine,
to register properly and to get perfect
copies in the end. Then again after we
start running, the ink must be watched
very carefully and much paper is spoiled
in the process. The magazine publisher
figures as high as 8 per cent. wasteage
in paper, which runs into tremendous
amounts during the year; and if three
colors are used, as for instance for the
cover, the publisher must at least expect
to have from 12 to 15 per cent paper
wasteage, due to spoiled sheets, imperfect
impressions, sheets that offset against each
other, sheets that smudge, etc. Will we
always have to contend with such crude
methods as are in use today? We think
not. The day is coming when we will
print without inks; when sheets will no
longer be able to smudge; when they will
not offset against each other; when the
output will not be reduced by sheets stick-
ing together due to static electricity in
the air; when it will not be necessary to
make-ready at all, says H. Gernsback.

Indeed, this is not a mere imagination
but it can be accomplisht by anyone who
will spend a certain amount in experi-
menting in order to turn out a commercial
machine to do the work. Any of our
readers can do the trick experimentally by
reading what follows. We believe this
article to be important enough to set peo-
ple thinking along these lines, as we are

firmly convinced that sooner or later ink-
less electro-chemical printing will come
into use. We are certain that the next
ten years will see the idea adopted.

We hear and read a great deal nowa-
days about wireless telegraphy and tele-
phony and we may soon see the wireless
transmission of power, so the idea of ink-
less printing harmonizes with the move-
ments of the day.

If we go back a couple of generations,
we find that inkless printing was used in
the Bain chemical telegraph. In it a paper
tape, impregnated with a chemical salt,
past between the terminals of an electric
circuit, and when the circuit was closed,
a current would pass thru the somewhat
damp paper, would precipitate coloring
matter, such as iodine, in its pores and
on its surface, so that the dot and dash
signals of the code would be printed with-
out ink. This principle has been used
frequently since then in telegraphy,
potassium iodid being one of the favorite
salts with which to charge the paper.

Our illustration shows a project for
carrying out chemical printing, and is in-
tended to suggest the possibility of doing
color printing by this system. The colors
produced on paper, by passing a current
of electricity thru it, may be varied by
several methods. One of these methods
is the impregnating of the paper with a
solution of a chemical, which will be de-
composed by the passage of a current,
irrespective of the material of the elec-
trode.

Paper charged with a weak solution of
starch and potassium 1odid will give a
deep blue color if a current is past thru it.
If the starch is omitted, the color will be a
brown. These colors are produced irres-
pective of the material of the terminals.

In other cases the material of the ter-
minals will affect the result. If the paper
is impregnated with potassium ferrocyanid
and if one of the terminals is of iron, a
stain of Prussian blue is to be looked for.
For many dyes we know that tin salts are
a powerful mordant, so that at once the
suggestion will occur that a tin terminal
might be sufficiently decomposed by an
adequate current to produce a mordantirg
effect upon some dye in the paper. One
even thinks of the possibility of producing
the gold salt known as the purple of
Cassius. A more prosaic color may be
looked for, if the paper were charged with

one of the tannic acids. An iron electrode
used with this chemical would give old-
fashioned writing ink. It would be an
easy matter to investigate various ink for-
mulae to see if other inks could not be
produced by an analogous chemical action.

We speak of electrodes and thereby we
would ordinarily understand a solid ter-
minal of an electric circuit. But suppose
that we substitute, for such, the rolls as
shown in our drawing, and furthermore,
suppose that the rolls carry letters and en-
gravings on their surface. As they ro-
tate these letters and designs will form or
produce images of themselves upon the
prepared paper virtually printing text and
illustrations. It would merely be a mat-
ter of ingenuity and of rather simple re-
search to carry out this idea. The re-
search would involve the finding of prac-
tical color-producing combinations. Here
the chemical or chemicals in the paper and
material of the rolls would come into con-
sideration.

It would seem that great speed could be
obtained by chemical printing. Bain worked
with a circuit permanently and con-
stantly closed as far as the chemically
treated tape was concerned. The open-
ing and the closing of the circuit was done
by an ordinary telegrapher’s key at the
distant sending station. His object na-
turally was to avoid the recording ma-
chinery of the Morse instrument, with its
complexity. It will be remembered that in
the early Morse instrument, a blunt
stylus was sometimes used, indenting the
paper and sometimes an inking stylus was
employed. In both cases the stylus had to
be prest against the paper for making
marks or removed therefrom for the
marking to cease. This required compara-
tively heavy mechanism and a good deal
of mechanical complication, but Bain with
his chemically treated paper tape., and his
two electrodes with the paper intervening,
did away with the heavy styluses with
their attendant mechanism, and with the
annoyance of the ink font.

What an advance it would seem, if
the cumbrous printing press, with its
enormous pressure., could be done away
with, and the light fingers of electricity
could be made to trace any desired char-
acter on a sheet of paper passing thru
roller terminals. The pressure could be
very light and the operation would be
very quick and positive.

Vertical Rising Airplane

The airplane shown in the accom-
panying illustrations and devised by
a California flier, represents a dis-
tinct departure in design. In order
to enable the machine to rise verti-
cally from the ground, a horizontal
propeller is placed in an opening in
the center of the upper wing. There
is an opening also in the lower wing
so as to permit the proper stream of
air to pass down and escape from
the horizontal propeller. This hori-
zontal propeller brings about several
new ideas in maneuvering an air-
plane or heavier-than-air flying ma-
chine. First, such a machine is
claimed to be capable of rising
above the ground vertically or near-
ly so, thus requirinF a minimun
of space in rising or alighting. Also
the horizontal propeller will aid in
causing the machine to lower gradu-
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ally, and finally, it will enable the
machine under the proper condi-
tions to hover in approximatel
one spot, which is a very desirable
feature of course in military obser-
vation or in aerial photography,
such as map making, etc.

A single high-powered engine can
be arranged to drive both the
usual propeller, as well as the
horizontal propeller, by employing
suitable gearing, etc. Otherwise
two engines may be used, one for
driving the vertical propeller and
the other for driving the horizontal
air screw. Possibly the double
engine drive would prove the most
satisfactory, but with careful design
a sufficiently flexible control of
either propeller can undoubtedly be
obtained from a single engine.
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The Transformation of
Professor Schmitz

By GEORGE R. WELLS

PEAKING of thrills, T believe last
Saturday night gave me more than
enough thrills and chills to last a
lifetime. Poc’s drunken adventures
were tame in comparison. And it

has all happened so quickly and so awfully

that it seems to be a nightmare; a phan-
tasm of the Devil’s own doing. But no!

It is not a phantasm. It is real. It all

happened between 6 o’clock Saturday eve-

engincering students. One by one our am-
bitions materialized. We sent and received
wireless messages at the college radio sta-
tion. We learned to operate electrical
motors and generators. Later in the year
we began wcrking on a wireless telephone.
Only last week it was completed and
proved successful. Here is where our ad-
venture began. We were so delighted
with our “Wirelessphone” that Leo wanted
to show it to Professor Reid, head of the

It is needless to say that we were ready
before time. We were as happy as two
“kids,” over our prospect. Of course we
were supposed to be dignified college men.
That is what our Rhetoric teacher tells
us quite often, but we were not concerned
with our Rhetoric teacher just then. We
began to speculate on how many our audi-
cnce would be, what they would do, and
whether or not they would be pleased with
the demonstration. Our chatter did not
last lone. however. for soon the neanle

© 1921 by Bclence and Invention

You Just Press the Key. I Will Getin Myself. I Wantto be the First Person to Go

rienced at Wireless.
he Professor Motioned for Leo to Press the Key and . . .”

‘“. . . ‘No,” Answered the Professor. ‘You Are Ex;
His Hand Seemed to Tremble Slightly.

Thru, Anyway.’ . . . Leo Became Deathly Pale.

ning and 4 o'clock Sunday morning.
Right now, Leo has a bandage around his
head in evidence of its realty, and I am
as nervous as if I had seen a ghost. The
ending of a life so suddenly; it is incredi-
ble. But of course you do not under-
stand. Lect me start at the beginning.
Then you will understand my sorrow.
Leo and I had alwuays ecxperimented
with wireless and instruments of an elec-
trical nature. QOur dreams were of a
brilliant future, when we should startle
the world with some wonderful achieve-
ment in electrical engineering. Thus, with
our hopes high, we came to Kansas State
College, where we enrolled as electrical

Electrical Department. I believe that
Prof. Reid is also Leo’s ideal, and a good
man he is for a pattern. When he had
carefully looked over our instruments he
said, “You have done fine work boys.
am proud of you. How would you like
to give a demonstration to-night at a
mecting of the Science Club?”

Leo was rapturous. “Oh Professor.
that will be what I call real sport. Come
on Dick,” he said, as he almost dragged
me out of the office, “here it is, five o'clock.
We will have to move some if we get that
aerial up and the instruments ready in
time. The Science Club is supposed to
meet at seven-thirty.”
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began to come in. By seven-thirty nearly
all of the two hundred seats were occu-
pied. As our stunt was the last one on
the program, we took seats a short dis-
tance from the front of the room. On
the front row of seats, and directly in
front of me., sat a singular looking old
gentleman.

“Who is that fellow, Dick?” said Leo.
smiling. *“Is that Steinmetz?”

“Steinmetz?” 1 said. "I suppose it is.
[ don’t know him.”

“Crazy” whispered Leo. “Steinmetz is
the head man in the General Electric Re-
search Laboratory. Of course that is not

Continued on page 463)
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Hair Removers

By JOSEPH H. KRAUS

HIS discussion is intended for

the more beautiful of the species

and therefore, the male sex may

refrain from reading it—but will

they? It concerns hair removers
in which category are included, depilatory
powders, pastes, liquids, depilatory sticks
and numerous other ways and means of
removing superfluous hair.

Without a doubt the presence of hairon a
girl's or woman's face is a very disagrecable
and touchy problem, at any rate it seems
so to the imaginative young debutante, who
just knows that everyone notices the hair.
Of course there is nothing her admniirer can
do to alleviate the girl's distress,and in nine
cases out of ten he never notices the hair,
unless he is particularly observing and
usually he is not. Meanwhile the fair one
resorts to depilatories.

The main or active ingredient of most
depilatories is usually a sulfid or a sulfhy-
drate of an alkali or of an alkaline earth.
These preparations give out a very dis-
agreeable odor of sulfuretted hydrogen,
resembling ancient eggs to a very great
extent. [If strontium sulfid is used in the
preparation, the odor is not so disagreeable.
The writer knows of one instance where a

'oung woman used a standard depilatory
in her boudoir, which room was subsequently
closed for the season on account of the
sulfuretted hydrogen.

In use the depilatory, if in powder form,
is mixed to a paste with water and unless
the depilatory is tolerably fresh, it is of
little value. This paste is then applied to
the area from which the hair is to be re-

moved. The hair must be cut quite short
with a pair of scissors before the application.
It remains in contact with the skin until
the hair has becn softened sufficiently to
allow for its removal without pain. The
time when this is possible may be deter-
mined by trying small isolated areas from
time to time. Thereafter the skin is
scraped with a blunt instrument or washed
with a sponge.

Too long contact of depilatories with the
skin should not be allowed, as sometimes
severe erosions, or even ugly sores, may be
produced. This after-effect can be avoided
by using sterilizing precautions and bathing
or annointing the cleansed area with oil.

An ordinary preparation could be made
by mixing two parts of freshly prepared
calcium sulfid with one part each o{ zinc
oxid and of starch and adding a small
amount of an aromatic oil, such as oil of
lemon or of peppermint. This powder
should te kept in well stoppered tottles,
and when Deing used is mixed into a paste
with water, applied to the skin, and allowed
to remain for about ten minutes and then
washed off with water. Many of the best
known depilatories, advertised thruout the
country, contain a sulfid or a sulfhydrate,
put into formulas similar to the above.
These depilatories generally cause a slight
tingling sensation and when this begins
they are to be removed. None of them,
however, can do more than dcstroy the
hair a short “distance into its follicle (see
article in our July issue for an explanation
of the hair and its appendages), so that the
hair will soon legin to grow again. The
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process is exactly the same as shaving,
but perhaps a little more injurious, in that
any sharp sighted observer can immediately
detect the artifice and see that a depilatory
has been used. Shaving, for instance. with
the regulation lady razor is just as efficient.
Another form of hair remover takes the
shape of an ordinary pair of tweezers.
But without a doubt the forceps stimulate
a growth of new hair in the neighborhood
of their application and if used upon the
evebrows will often distort it, so that when
their use is discontinued a dense forest of
hair growing in all directions of the con.pass
results. In cases of hairy moles a knife is
sometimes used to remove the hair.

Then there are hair removers which rely
upon extracting the hair with the root and
removing with 1t at times even its protecting
sheath. One form is a mixture of fifty
minims of tincture of turpentine, one hun-
dred minims of oil of turpentine, two grams
of castor oil and six grams of alchohol with
collo'ion added to make up four ounces.
This is repeatedly applied for several days
so as to leave a film upon the skin which
becomes heavier with the repeated applica-
tions. The film is then quickly removed
like peeling off a porous plaster and the
hair is removed with it. It is claimed that
no pain is attached to the process but we
much doubt this. Still another depilatory
is made in a stick form by fusing nine parts
of rosin and one part of beeswax. The
finished product resembles a stick of sealing
wax; one end is heated sufficiently to soften

(Continued on page 458)
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The Paris Policé Laboratory For
Criminal Investigation

T was in
1883 that
Alphonse

Bertillon .

organized
the  Judiciary
Identity Service
in Paris for an-
thropometric
measurements
and photograph-
ic prints for the
identification of
criminals. The.
horizon of ‘‘ber-
tillonage, " asthe

French call it,
grew more ex-
tended, and

eventually a lab-
oratory of scien-
tific police work
was established,
which has devel-
oped  tremen-
dously under the
direction of a
prominentchem-
1st, M. Bayle.
This remark-
able analyst and his assistants have to
. work with infinitesimal traces, with a few
drops of a suspected fluid, with an
imperceptible stain, minute threads from
clothes, a few hairs, and the like. If the
criminal works without gloves, finger prints
will inevitably be found on the smooth
surface of the safe, on a tumbler, window
pane, or on some of the surroundings. If
figures on a bond or note are changed by a
bleaching agent, the electrical conductivity
of tic paper will bechanged. Microscopic
exan ination with the aid of photography
will isclose whether a hatchet was cleaned
with paper or with a rag disclosing if it was
used to attack anyone. Notes with sus-
pected erasures, are studied by ultra-violet
rays to see if they have been tampered with.
When the Paris police take possession
of a scene of a murder they at once telephone
for experts, the Bureau usually sending
three photographers, a finger print expert
and a draftsman. The draftsman draws
a plan of the place where the crime was
committed, and his colleagues photograph
every possible detail of importance. The
most elaborate examination of the victim
tells exactly how he has been murdered.
Blood stains and every other indication are
collected for analysis. Finger prints are
searched for everywhere, on window panes,
bottles, and papers. Here the greatest
care has to be exercised in the way each
piece is taken hold of, to avoid the impress-
ion of finger prints by the inspectors

You ‘May Not be a Finger-Print Expert, but You Can Appreciate How Photographi
With m! Deed, by Nolt‘i‘ng the Many Numbered Points of Agreement Between His

Right, Finger Print from Scene of Crime.

themselves. A special receptacle for hold-
ing bottles, tumblers and the like, so that

they can be transported to the laboratory
without impairing any finger prints, is
shown in one of our illustrations. M.

Bayle has devised a special photographic
camera, shown also, for photographing
finger prints under the light of two 2,000
candle power nitrogen lamps. Another
illustration shows the print of the right
hand thumb of a known criminal magnif%ed
five times, as on record in the police labora-
tory. Our next photo shows a thumb
print found on the scene of a crime perhaps
on a tumbler, or bottle. The numbers
indicate eighteen points of identification,
making it certain that they are the thumbs
prints of the same criminal. An envelope
with wax seal, may prove to contain sheets
of paper, instead of bank notes. By
dissolving off the wax, it can be determined
whether the wax seals have been tampered
with. By soaking it in water so as to
dissolve the paste, 1t can be found whether it
was opened in that way. In one case a
little speck of wax found on the wrong part
of the envelope is attributed to tampering.
Sometimes enough of such indications are
found to tell that the offense was committed
in the bank itself.

In one case it was important to ascertain
if a hatchet had been wiped with a piece of
newspaper belonging to the criminal. If
s0, the hatchet would be indicated as having
been his property. The dust from the

hatchet was col-
lected,dyed with
Selleger's re-
agent, and was
examined under
a magnification
of 3,000 diam-
eters. The dust
proved to be
filaments of cot-
ton, to that ex-
tent exculpating
the sup
criminal, as it
had not been
wiped with the
paper in his pos-
session. Salt was
found on the
hatchet. Ithad
simply been used
to cut a salted or
pickled ham.
The ultra-vio-
let rays produc-
ed by a quartz

c Science Linked This Criminal tubemercuryva-
“Record Print” at Left, and at porlamparenow
being  studied

i from the point
of view of utilization for these purposes. In
case of a bank note, from which the date had
been removed, a photograph by the ultra-
violet rays brought out the missing date
perfectly. Ascreenisused to cutoff allinfra-
red rays, when these photographs are taken.
It would seem to indicate the advisability
of using a penetrating fluorescent solution in
the ink used in printing bank notes, etcetera.

Electrical resistance is applied to deter-
mine the identity of samples of paper in
cases of tampering with or counterfeiting
bank notes. In one case the counterfeiter's
paper, or rather the part tampered with
by him, had twice the electric resistance of
the untouched portions of the paper. Of
course it might have been the other way,
but in either case the identification s
perfect. The examination of blotting paper
will reveal perhaps the identity of what it
has absorbed; it may be chemicals which
have been used for erasing.

In one case the examination of the spec-
trum of stains on shoe laces revealed the
characteristic lines of the painting of a
bed in the criminal’s cell, and the deduction
was made that the criminal had strangled
himself in his prison.

We only regret that space does not permit
us to give a more extended description of
the wonderful work done under the auspices
of M. Bayle.

New Theatre Chair Saves Space

The invention of this new
theatre chair, due to Robert
Trucksess, and which is par-
ticularly designed for use in
motion picture theatresand the
like, provides construction of
chairs, such that the seated
patron is merely required to
move or turn approximately 45
degrees, while remaining seated
so as to allow a standing patron
to easily pass without incon-
venience to either.

Part of the seat portion of
each chair is left off or omitted;
the left corner is cut away dia-
gonally, while the right corner
of the seat is rounded off. From

416

www americanradiohistorv. com

the fore going it will be appar-
ent that when a per son desires
to pass between the rows of
seats, theoccupantoroccupants
of the chairs are merely requir-
ed to turn at an angle of about
45 degrees. The manner in
which the right and left por-
tions of the seat are shaped
Fives ample space for both
egs.

gAs the installation of such
seats will afford so much com-
fort to the theatrical “fans,”
they will probably be adopted
in many leading theatres. The
photographs show just how this
chair works in actual use.
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Upper Left.—~The Petroczy-Karman Machine as Viewed From Tgx
ested Use of the Captive Heliocopter.

Center Illustration.—A su,

ade a Great Number of Ascensions.

'eizhts Astronomical Observations Would be Greatly Improved.

© 1921 by Sclence and Invention

. Lower Left. —Actual Photograph of the Same Machine Just Before Flight. This Machine Actually

to Get Rid of the Atm ic ‘‘Boiling”” Effect Which Preclud GMAstrosnoq:eu %"l'elsmgMWKS l::e“t::h o lf'!e?:d top‘treie' %elmecﬁnlmﬂ'odigs lllm‘lnl,(i(l; ruAtheigtl;‘t i% orfrd“
e ospheric ec c cludes ee| y e Captive Heliocopter an n, evera es ve the Surface
of the Air, Valuable New Knowledge Would be Gained, & at Sucllanfl 1 ¢

Captive Heliocopter

E have publisht in these pages

descriptions and illustrations of a

number of heliocopters, as our

readers are well aware. So far,

nothing really worth while has
been produced, and most of the helio-
copters, that have been built, do not scem
to be able to keep their equilibrium when
aloft. A sudden gust of wind is almost
certain to throw them over with disastrous
cffects. How is this effect to be over-
come?

During the war there was produced a
machine that actually flew, or rather rose,
to a great height, and stayed there as long
as the motors revolved. This machine is
shown on this page, and was constructed
by two Austrian army ofhcers, Messrs.
Petroczy and Karman. It was a helio-
copter, which was to be used at the front
for observational purposes, instcad of the
usual blimps or observation balloons.

In our illustration in the upper left hand
corner, the construction of the machine is
clearly indicated. The structure comprises
an equiangular, radial, three-armed skeleton
as shown, made of steel. In each leg of
the frame work is placed a powerful 120
H.P. Rhone gasoline motor. The three
motors are all coupled to the central axes,
which support the two powerful propellers,
which have almost twice the diameter of
the frame work. These propellers rotate
in opposite directions. The 1dea of using
three motors was adopted simply in order
to keep the machine aloft, should one of
the motors stop; or even if two motors
stopped, there would be still one motor to

By H. GERNSBACHK

operate the propellers to prevent a violent
descent of the machine.

In the small lower view, our illustration
shows the actual Petroczy machine before
flight. We now come to the novelty of
the machine, and that is the mecans to
stabilize it, and to overcome the danger
inherent in most heliocopters, which is the
accidental turning over of the machine
while in flight. The inventors used three
cables, which were fastened one to each
point of the triangular steel structure as
shown. These thin steel cables were reele:d
out by means of three electric winches as
the machine rose upwards, the cables
remaining taut at all times, while the
machine was in flight. These cables effec-
tively stabilized the machine, and many
ascensions were made.

When it was desired to come down, the
propellers were simply rotated slower, and
the landing was made without trouble.
The three large steel balls suspended at
each point of the star-like structure are
also for stabilizing purposes, keeping the
center of gravity below the motors.  All of
this helps to keep the machine from up-
setting while in flight.

The deplorable part about this machine
is that its efficiency was very low. The
machine itself weighed about 1,300 pounds,
and it took 360 H.P. to lift it, whicl‘: is bad
mechanics. This trouble was due to the
fact that it had not been realized at that
time, as it has since been demonstrated by
our own inventors, as for instance, our
Mr. Cooper Hewitt and the late Professor
Crocker, that the secret of the heliocopter
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lies in enormously large propellers. If such
propellers are used, the efficiency of the
machine increases very considerably, be-
cause the power necessary to lift the
machine decreascs proportionately.

We are certain that we will see thesec
machines in use for sight-seeing purposes,
once they are perfected. Our suggestion
on the front cover shows this graphically.
One of the most important uses for this
machine, however, will undoubtedly le
for astronomical purposes, as depicted in
our large illustration. It is a well-known
fact that all astronomical observations
today are dependent upon the atmosphere.
Even on clear days the ‘seeing’ i1s not
always perfect, due to the “boiling” of the
air. If astronomers could ascend five or
six miles above the surface of the earth, and
mount their telescopes on a reasonably
steady platform, it is certain that such a
device would enrich our knowledge in
astronomi\"l enormously. Of course, the
Captive Heliocopter will probably not be
perfected for many vears to such an extent
that it will be possible to actually take
photographs of celestial objects while the
machine is at a height of several miles.
The vibration and swaying of the machine
would doubtless preclude the taking of such
pictures, which require a very long ex-
posure, but for viewing celestial objects,
as for instance, the moon or Mars by means
of a powerful telescope and using the eye,
we are quite certain that the Captive
Heliocopter would prove a great boon to
our astronomers.
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Fortunes From Little Things

By CHARLES FREDERICH CARTER

their favorite diversion varied
with cartoons or sectional draw-
ings explaining the action of
machines and apparatus they never under-
stood before. These are designated by the
generic term of ‘‘animated drawings.”

OTION picture devotees, mean-
M ing 'most everybody, often find

These animated drawings are easy to look
at, but difficult to produce.

Simple as they seem to be when thrown
on the screen, these animated drawings
played a vital part in the World War, and
they are playing an ever-increasing part in
education, in commerce and in industry.
Without the American Expeditionary Force
the Allies in all probability would have been
defeated; and without animated drawings,
it seems as certain as anything in this un-
certain world can be, that the American Ex-
peditionary Force could not have been
trained in time to be of service.

When the United States declared war in
1917 we had no army, no military equip-
ment, no anything. The Germans regarded
us with contempt. They were sure we never
could raise, equip, and train an adequate
army in time to help the sotely prest Allies.
And we never could have done so, if the

War Department had not turned to motion .

pictures immediately, as the one, and only
. hope of expediting the training of raw levies.

Under the direction of army officers a
series of ordinary motion pictures was taken
to illustrate the manual of arms and the
school of the company, the largest unit con-
sidered capable of presentation on the
screen. But the recruits could learn noth-
ing from these pictures. They were a total
failure.

Then John Randolph Bray, inventor of
the animated drawings, was called in to see
what the trouble was. He {)ointed out that
evolutions could not be explained by photo-
graphs alone; but by alternating them with
animated drawings, to explain in detail
what the movements involved, the drill
would become as plain as day. A trial
nroved that he was right.

" But drill was the easiest thing the new
soldiers had to learn. War is an affair of
science and mechanics. Appdaratus, ma-
chines, and operations, the recruits never
even heard of, had to be mastered in double

No. 4 Animated
Drawings

quick time. Experience taught that old
methods were too slow. Soseveral of Bray's
associates and assistants were sent to Fort
Riley, where they photographed machine
guns, grenades, motors for trucks and air-

planes, road building, map reading, and
all the hundreds of other things, a soldier
needs to know, and explained each in ani-
mated drawings. With the aid of these com-
bined motion .pictures and animated draw-
ings over 2,000,000 men were trained,
quicker than men ever were trained before.
Government officials say Bray's pictures
shortened the war two months. Asa matter
of fact they made victory possible.

When the man who rendered his country
and civilization such inestimable service was
much younger than he has ever been since—
he is only 42 now—he had a nice job as
artist on the *“Detroit Tribune” at $6.00 a
week. He might still have the six dollars if
he had not been so fastidious. But just be-
cause the managing editor wanted him to go
to the Morgue to draw portraits of victims of
accidents or violence, he threw up his job
and came to New York. He found a job on
the Brooklyn Eagle as a Cartoonist and
began sending contributions to Judge and
other publications. Soon his outside work
became so much more important than his
job, that he threw up the latter.

Bray might have dubbed along in re-
s;)ectable obscurity for the rest of his days,
it he had not taken his best girl, now Mrs.
Bray, to the movies. Movies were even
cruder in 1907 than they are now, if that
statement can be credited. Young Bray
thought if he could put drawings into mo-
tion pictures it might help some. But of
course the idea was absurd: anybody could
have told him that: many did tell him.
Figure it out for yourself: there are 16 pic-
tures to the foot of film, 16,000 to the reel.
A rapid worker might possibly make two
drawings a day with a background and 7 or 8
figures in each. By working at that rate
every day in the year he could make draw-
ings enough for a single reel in 21 years, 11
months and 5 days. For four years Bray
disappointed customers, and squandered
savings, while he experimented with ani-
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mated drawings. It got so his best friensd
would greet him with:

“Well, I see you are still out of the
asylum.”

At last the thing was worked out and the
first basic patent was issued, August 11th,
1914. Three additional basic patents have
been issued since, and two of his associates

have also each taken out one patent, so that
the process is pretty thoroly covered.
“Colonel Heeza Liar,” the first animated
cartoon serial, eventually found its way to
every continent and the islands between. It
was soon found that the cartoons went bet-
ter when combined with scenic or educa-
tional features, and that is the way they
have been served to the public since.

You see Bray found out, afte- weary
months of experimenting, that it wasn’t
necessary to make a complete drawing for
each of the slight movements to which each
individual picture must be limited in order
to create the illusion of motion, but that the
same background may be made to serve for
a number of pictures. That discovery
started things off. After that many im-
provements were introduced to save time
and labor.

The diversity of uses for animated draw-
ings is already amazing, and there seems to
be no limit for further increase. For in-
stance the U. S. Navy Department has had
a series made to explain to enlisted men the
operation of the Newport Navy engine, used
on open launches. The War Department,
profiting by experience in the world strug-
gle, has ordered a large number of prints
rom a most elaborate picture illustrating
every detail of the automobile, a picture
that was nearly two years in the making.
This picture is also being widely used to
train civil life chauffeurs.

Animated drawings make plain the opera-
tions of intricate machinery, like the adding
machine, for instance. Things invisible like
gases or electricity can be shown by means
of symbols. They illustrate astronomy,
geology, physics, botany, hygiene, biology,
etc.

Bray is now President of the Bray Pic-
tures Corporation, a concern with $1,500,-
000 capital, employing 60 artists in three
establishments in New York and Chicago,
and scores of photographers in the field.
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Model Boats Show Great Speed

1.—Th= ‘“Elmara V7,” Bottom View Showing the Step and Propeller.
2.—Th- “Elmara VI " Showiag th?2 Side View and Int2-i>-.

3.—The ‘“‘Elmara V<i,” in Action, Damg Her Thirty Mil2s a1 Hoar.
Much Admired “‘Anazh».”

4.—One of the Sl>ver Boats, the ?

The racing of model boats has quite a
group of enthusiasts in this country as
well as in England. In Central Park, New
York, one of the lakes is devoted to this
sport an:l many interesting examples of the
miniature craft may there be scen in motion.
Of the more conventional types is the
Apache. This is a stcam progelled Loat
with a V-bottom hull and figures among the
slower craft as she only makes fiftecen miles
an hour. When we recollect that this is
the speed of a river steamer, and that it
would take one to Albany in a nicht, it

New

The accompanying diagram sliows one of
the greatest advances in pocket flashlight
design in a decade.  Manufacturers have

improved the switches, anl push Luttons,
and numcrous other adjuncts, in the realm
of flashlights, but it has remained for one
of the biggest American manufacturers of
ilashlights to bring out something really
permits

new and valuable. This flashlight
‘ocusing a beam of light, with
a sort of micrometric screw
adjustment, and not only this,
but did you ever imagine your-
self out camping and — bloey!
Out goes vour flashlight, and of
course vou did not bring an-
other bulb along; and if you had
‘ten chances to one, it would
have been broken, unless you had
it in a strong case or box.

Boats.

will e scen that the little boat, about a
vard lon,, is a very respectable performer.

But now we come to something faster, a
casoline driven hvdroplane toat 39.37
inches in length which it will be observed is
one meter, with a .ecam of 77« inches, which
is one-fiith the length. \Weshow the lottom
with the single L.ropeller and very deep ster.

It is hard to conceive of a Foat with less
model or shape, and yet this little onc-
meter boat, the Elmara \'I by name, can
make over thirty miles an hour. She is
made of mahoeany and aluminum with a

5.—A Near View of the Interior of One of the Central Park (New York Cuty)
Youtaful America Is Rapidly Awakening to the Fact
Ials>1 Caa be Had by Buildi

That Real
and Sailing Model Launches, Such as ‘l‘hose
ere Illustrated.

cast aluminum propeller. Besides the two
views of the boat out of the watcr held in
the hands of her owner, one of the views
shows her in motion tohooganing over the
surface of the water.  She is driven by a
gasoline engine and is one of the fastest
Loats on the lake. Another craft of un-
known name is also shown with her owner
standing in the water alongsic'c her.  This
sport has become one of the great summer
diversions of youthful visitors to Central
Park. 'ilis sport is found to de clop fine
mechanical ideas in boy’s minds.

Focusing Fﬁashﬁight

So—our vile aviake manulacturer has ot
last solved this jroblem, by providing a
simple extra cap on the bottom of the flash-
lizht, as shown in the diagram, which, when
unscrewad, discloses two extra bulbs, which
are thorolv protected against breakage,
and yet are always with you. The flash
lizht is covererd \nlh an excellent grade of
ribbed clos h, giving an extra fine gripping

y Push Aglio; . Fiber shell, Focusing cap-.._

bartery is prope/ked

%S’Z""’“‘W Wmmx o rettech ™ Sering cips
The Lates. Novelty in Flashlights—the Reflector and Lamp Can be Focused.

Two Spare Lamps are Carried in an Extra Cap.
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sur‘ace, while the push lTutton is providedd
with a sliding lock, <o that the light can
be kept burning con:tantly for any perio«l
desired. All the metal parts are highl-
polished. The focusing arrangement as the
diagram shows, is effective and yet very
simplc, a spring holding the lamp socket

and lamp, quite low in the focus of the
parabohc reflector; when the screw cap at
the rear of the battery is turned,
the lamp and its socket- are
moved forward, thus altering
the position of the lamp with
respect to the reflector.  Thus
any degree of concentration in
the flashlight beam can be
instantly obtained. “ucha flash-
ljﬁht should rrove useful *o

ysicians for inspccting the
throat.

Cao
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Latest Swimming Devices

One of the accompanying photos shows
an interesting water bicycle fitted with pon-
toons, and on a model of which Miss Flor-
ence Barrett, whose likeness is here shown,
recently completed a trip from the Battery,
New York City, to Midland Beach, Staten
Island, a distance of six miles, in record time
against other competitors, for which
achievement she received a medal.

The second device here shown is a new
swimming tube designed by Mr. G. G. Yule.
It somewhat resembles an automobile tire
tube, but this device is specially made for
swimming. It is furnisht in three different

Self-Contained Battery

The illustrations herewith show some-
thing very useful and ingenious in electric
bells and buzzers. Instead of having to run
wires along and under carpets and beds,
doors, etc., when a temporary circuit only
is needed, and having to install a battery,
one can simply lay the wire along a hLall or

sizes. It is fitted with a water-proof valve
and a rubber sleeve, which covers the valve
so that it cannot chafe the wearer. The
makers of this swimming tube state that it
is not only of use to bathersand learners, but
that it also will prove very useful as a life
preserver for yachts and other small water-
craft. Itisfurnished in a bright green color
making it very attractive. This swimming
tube will be seen in use on many of the
beaches this summer.

The third photo shows another new
water bicycle, which was tried out success-
fully a short time ago in Jersey City, N. J.

between two rooms, when using this device,
and no extra batteries or other paraphernalia
is necessary. All one has to do is to push
the button and the buzzer or bell, depending
upon which style of instrument is used, gives
the signal.

The secret of this compact design lies in

421

The designer of this machine claims that
it is very fast in the water, and that it
possesses many other meritorious features
The operation of the machine is similar to
that of the bicycle, it being geared for high
speed. The propeller at the rear acts as the
rudder, being controlled by wire cables
extending from the handles. This machine,
as well as the other two illustrated, should
provide a lot of sport and pleasure as well
as exercise for many who are afraid to
venture into the water without the aid of
some such buoyant device as one of those
here illustrated.

Bell

the fact that a small flashlight battery is
contained in the base of the bell. The ap-
paratus is very well designed and accurately
built, giving the maximum of sound for a
given battery consumption. Such compact
signaling devices have been awaited by the
public for a long time.

T,
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First Steam Locomotive Runs Again

Note the Sﬁriki# Contrast Between the Old DeWitt Clinton Steam
and its Train of Three

Standing Alongside of a Giant Steam Locomotive
y Such as Used in Hauling T:

Engine Desi

Snn:n‘ll Com:l:‘en

of the Present Day
New York and

Some Ninety Years Ago,

Some ninety years ago, this tiny locomo-
tive was built in the West Point factory on
the Hudson River and was shipt to Albany,
where on August 3d to9th, 1831, it made its
initial trips, the last named trip with a pas-
senger train over the short run from Albany
to Schenectady. For some time past it has
been on exhibition in the Grand Central
station, and now it has been sent to Chi-
cago, where a Pageant of Progress Exposi-
tion opened on August 1st. It was given a
trial run under its own steam on the tracks
of the New York Central Railroad along
Riverside Drive, where a rehearsal, as it was
termed, took place. The passenger cars,
which were Concord coach bodies mounted

hicago, 900 Miles in Eighteen Hours.

rains Between

on railroad trucks, received their passengers,
some of the ladies drest in what were as-
sumed to be the costumes of 1830. Its first
load of passengers was carried from Albany
to Schenectady on August 9th, 1831. Itis
said that they had a very uncomfortable
time on account of the shower of wood
sparks and cinders from the engine.

The engine has been naturally recon-
structed to a considerable extent, and is not,
piece for piece, the old original DeWitt
Clinton. The weight of the locomotive is
9,420 pounds, the tender 5,340, each coach
3,420, the total weight being 25,020 pounds.

People of the present generation can
hardly realize perhaps that it was not so

Above We See the Old DeWitt Clinton Steam Locomotive and its Train of Three

Small Coaches Carrying Passengers Garbed in Clothes Like Those Worn in 1831,

When This Historic Train Made its Initia] Trip Over the Short Stretch of Track
Between Albany and Schenectady in That Year.

many years ago when railroad locomotives
hurnedy wood instead of coal. One of the
largest eastern railways burned wood atout
thirty-five years ago or less, and the older
residents in the towns along this railroad
remember very well when it was a common
everyday sight to see long piles of cord-
wood, which had been cut and carted from
the nearby forests for use on the locomotives.
Looking at the picture on the right, the
casual observer may not perhaps realize
just how comfortable or uncomfortable
these small cars really were, when it came
to taking a journey of thirty to forty miles
or more. The swinging cabs of these cars
o‘ten made people very ill.

Wooden Models of Locomotive Engines

We feel that we are favored in being
able to present our reader with illustrations
of some wonderful models of locomotive
engines to illustrate the evolution of their

which was painted on the tender. Here
we have the ‘“Commodore Vanderbilt,”
which attained the speed of 40 miles an
hour. Finally we have one of the impres-
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T

sive Pennsylvania express engines which
can draw the heavy load of Pullmans at
80 miles an hour, with many more miles in
reserve.
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Magnets Hold Ferry Boats in Slips

Giant electro-magnets, some of them
measuring five feet or more in diameter
and capable of lifting or exerting a pull
of many tons, have been widely exploited
all over the world for multifarious uses,
but one of the most novel as well as
feasible applications of the heavy duty
electro-magnet, is the suggestion given
herewith by Prof. T. O’Conor Sloane,—~
that of holding ferry-boats in slips, in
place of the usual ropes and winding
gears, which have been in use probably
since the days of Robert Fulton. There
are several suggestions possible as to the
way of applying the electro-magnet or
rather electro-magnets to ferry slips, as
the accompanying illustrations show.

If the magnets are placed on the pier
then they would, unless other provisions
were made, have td be mounted on flex-
ibly jointed rods, which can be extended
possibly by an electric motor and worm
gear under the control of a single opera-
tive; further, it is to be noted that as the
drawing shows, the magnets and other
gear, should rise and fall with the gang
plank so as to bring the magnets always
in line with the iron plates on the boat at
different tide levels.

Another scheme as suggested by Prof.
Sloane would be to place the magnet or
magnets on the boat itself, so as to be
under the control of the pilot, who can
thus very accurately throw the current on
and off at the proper moment, when the
magnet on the boat and its armature on the
dock are in alinement one with the other.
As one of the illustrations shows, a long
iron plate will be necessary where the mag-
net is placed on the ferry boat, so that the
magnet would be sure to find a surface
to hold on, as at different tide levels.

Contrary to popular opinion perhaps,
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. “Perpetual Motion”’ Advertising Device

ROBABLY there is no other one idea
which occupies the minds of more peo-

articularly inventors, the worl

than  narnatiin

ple,

rerar # A

matian T

is the “everlasting will-o’-tlfe-wisp” which
the crank inventors, for many centuries, in-
cluding the present one, are forever chasing.
Wa bnna ¢hot thons by gre particularly in-
terested in perpet-
ual motion will soon
experience the joy
of standing in front
of a local store win-
dow and witness
the operation of
this latesltl ma(r;)re], a
perpetually (?) ro-
tatl}:\eg machine de-
vised by one Lean-
der DavisWheatley,

¢Perpetual . Motion”
Would Seem to be
Solved at Last, if You
Perchance Happened to
See One _of the Ma-
chines, Like  That
Shown in the Hlustra-
tion, Rotating at High
Speed in a Show Win-
dow. Itis Notas ‘‘Per-
tual” as It Looks,
owever, for on Close
Ins.pecﬁon We See That
a Small Electric Motor
Supplies the Mechan-
iurp Driving Power to
the Disc, by Meansof a
“Live” S Ceanter

of Pendleton, Ore-

zon.

The editors must
confess that it is
one of the *‘lick-
est'’ schemes for ad-
vertising, and one
of the finest de-
vices for producing
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mysticism, even in the mind of educated
people, that they have ever seen, Like many
other real good things, Mr. Wheatley’s in-
vention is quite simple indeed, once you
come to analyze it. On the periphery
of the revolving wheel may be placed
small advertising miniatures of the
goods being demonstrated, but the in-
ventor shows in his patent several glass
tubes containing mercury, causing the
onlookers to. believe, that quite possibly
this constant motion of the mercury, cir-
culating thru the tubes, causes the wheel
to rotate. The revolving wheel is mounted
between two pointed bearings or pivots,
which project into the conical bearings pro-
vided on the shaft at either end, as shown.
One of these conical pivots is made so that
only the point of it revolves, and this point
is fastened to a small flexible shaft, the
lower end of which is connected with a
clock-work motor, this being wound when
run down by an electric motor connected to
an electric light circuit or other current.
The large revolving display wheel can bhe
stopt by simply turning the screw at the
side of the left-hand column, which causes
the clutch in the base of the machine to be
disengaged, thus stopping the flexible shaft
which drives the “live” bearing cone. The
display wheel can be removed and
handed out to anyone for demonstration by
simply turning the screw formation which
throws out the clutch and at the same time
increases the distance between the bearings
so that the wheel can be removed. When
the wheel is replaced this screw is tightened
up, and automatically the clutch throws the
machine into operation and away it goes
again, greatly to the mysticism of the on-
lookers. Of course, in building this ma-
chine, the uprights are kept very small.
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Opening Safe LocKs

By JACK HARTMANN

SAFE LOCK EXPERT

WHY COMBINATION LOCKS CAN’T BE OPENED BY LISTENING FOR “FALLING TUMBLERS”

FTER
reading
theinter-
esting ar-

ticle en-
titled Electrical
MarvelsStartieDel-
egates, in the
January, 1921, is-
sue of Science and
Invention, I wish
to takethelibert
of stating that
honestly do not
believe it possible to open a Safe by the
method outlined therein.

For many, many years writers of fiction
have taken a keen delight in digging up
all kinds of systems for the convenience of
their heroes and villains in opening Safes
and Vaults and almost all of them were,
and are, based on the thecory that the tumb-
lers or wheels of a Safe or Vault lock either
“fall”” or “slide”’; when in reality they do
nothing of the kind. One of our worthy
writers tells us a safe nay be opened by
“feeling” the tumblers “fall,”” and that,
in order to secure the extremely delicate
sens2 of touch necessary in this “art,” the
finger tips are sand-papered to expose the
sensitive nerves. Another tells us how to
do it by placing a glass of water on top of
the safe and watching for the wave in the
glass, caused each time a tumbler “falls.”
Still another advocates the doctor’s stetho-
scope, to ‘‘hear them fall.”” Another merely

“solves” the combination. So simple!!

These systems are all right in fiction, or
in the movies, for those two must be given
a little rope, but the only place they will
work 1s in fiction or in the movies and any
safe man will tell you so—if he wants to
tell the truth. But now it seems that our
scientific writers have joined the merry
“Safe System Society” by bringing out
the “Rochelle Salt System.”

Why won't it work? For the simple
reason that there is absolutely nothing to
feel or fallin a Safe or Vault lock. Nothing
falls, drops, slides or slips, but turns. For
the sake of explanation, suppose you were
standing in front of a Safe door. On the
outside of the door (see Fig. 1) is the dial
ring, dial knob and dial; thru the door j:asses
the dial spindle, and on the inside of the
door, screwed to the dial spindle, is the
drive wheel. The dial, dial spindle and
drive wheel act as one piece, that is, when
the dial is turned one complete turn the

drive wheel turns one complete turn. Just

When the dial is turned to the Right the

behind the dial spindle and directly in line first time (see Fig. 1) only the drive wheel

with it, is the wheel (or tumbler) spindle.
The two spindles are set end
to end but are not fastened
together, for the dial spindle
turns while the wheel spin-
dle is stationary, being
anchored by screws to the
back of the lock box. The
tumblers, which are discs
or large ‘“‘washers’ (call 'em
what you will) are about
23g” in diameter, and
about 3&” thick. Each
wheel (or tumbler) including
the drive wheel, has a slot
in it. These slots are justa
trifie wider than the thick-
ness of the lock dog, which
enters them when all the
slots are in line (combina-
tion set). All of the wheels,
except the drive wheel, are
carried on the stationary
wheel spindle which stands
at 90 degrees with the bolt
bar, J. All of the wheels
are a certain distance apart
(separated by small wash-
ersg’so that the screw or lug (according to
make of lock) near the outer edge of one
wheel will strike the screw or lug in the
wheel next to it. In this way the motion
of the dial is carried to all of the wheels.
There are two screws or lugs in each wheel,
except in the drive wheel and in
el, which have only

s follow the train of
Hall lock which has
m the stationary or

Rear View of Direct
Shaft  Combination

Lock. Why the Tumb-
lers Cannot Be Heard
to ‘‘Fall” Is Fully
tie

Explained by

Author,

Py

ile, remembering that

farthermost from the

unve waeer is No. 1, the second

-one from it is No. 2 and the one

next to it is No. 3; (see Fig. 1). Suppose
the combination is:

Turn Right until 10 comes to mark 4 times

“ Left “20 “ o ‘e 3
. ]{ight “ 30 ““ “ “ 2 ¢
. Left @ 40 “ " ‘“ l tin]e

This Shows a Safe on the Same

Principle as th%kno at Fig. 2.
424

e e e R N

www americanradiohistorv. com

Same Make
from the Bottom Instead of from tae Top.
“Direct Shaft” Locks.

turns; as it is given the second complete

Fig. 1. ical Combina-
tion Safe Lock. Drive Wheel
(E & K) islargerin diameter
Than Tumblers (F, G, H), to
Prevent ‘‘Feeling’ the Tumb-
lers With Lock Dog (J).
Also Has Projections on

Outer Edg. to Catch Dog
(Locking Dial) if This Is
Attempted.

Dial Knob (A); Dial (B);
Dial Rin, (C{; Door (D);
Drive eel (E & K);
Tumblers (F, G, H); Back
of Lock Box (I); Lock Dog
(Part of Bolt Bar) (]);
Slots in Tumblers; and
Drive Wheel (S).

turn the screw head in the back side of the
drive wheel strikes the screw head in the
front side of the tumbler next to it (No. 3).
When it is given the third turn to the right
the screw hcad in the back side of the
tumbler next to it (No. 3) strikes the screw
head in the front side of the second tumbler
from the drive wheel (No. 2). When given
the fourthk (and last) turn to the right the
screw head in the back side of the second
tumbler from the drive wheel (No. 2)
strikes the screw head in the front side of
the third tumbler from the drive wheel
(No. 1). Now all of the “play” or lost
motion is taken up and if the dial is turned
to the right again all of the tumblers move
with it. This is the first step in opening
any .?fe and in Safe work is called ‘‘drag-
ging.

As we have turned 4 or more times to
the Right the dial is stopped when 10 comes
to the mark (the first part of the combina-
tion). The next part is Left until 20 comes
to the mark three times. The first time
the dial is turned to the left only the drive
wheel turns. When given the second turn
to the left the dial has been turned twice
and the third tumbler once. When the
dial is turned to the left the ¢hird (an-i last)
time the dial has been turncd to the left
three times, the third tumbler twice and

(Continued on page 482)

of Lock as in Fig. 3,Lock Dog Entenne

hac
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Latest Automobile Devices

A MOTOR CYCLE AMBULANCE

When the side-car was first introduced as
an adjunct of the motorcycle, it met with
a certain degree of opprobrium. It was
sometimes termed a bathtub, and one of the
sights used to be a man, his wife and a
couple of children speeding along in one of
these wonderfully convenient combinations

View of the Latest Motorcycle Ambulance Showing
How It Receives and Accommodates & Patient; the
Top Is Thrown Back So As to Expose the Interior,
Indicating How Readily the Patient Can Be Trans-
ferred in and out of the Comfortable Looking Body.

of motorcycle and side car. In one way it
constitutes much better n-echanics than the
giant limousine, for its ra io of icle weight
to the weight transported, is unusually
advantageous. When the side car was
introduced into the service of the army, and
was used by the commissioned ofticers in
their military functions, it won the respect
to which it had long been entitled, and lately
it has been adopted by the police, Our
cuts show a most interesting application
of the motorcycle and sice-car to Red Cross
work in the widest scrise.  An especially
long side car with adequate cover and proper

- arrangements and appliances forms a won-

derfully efficient ambulance, which can
carry the patient and surgeon from the scene
of accident or injury to the hospital, These
photographs come from Melbourne, Austra-
lia, and indicate that the inhabitants of
the antipodes are tho-oly up to-date or
perhaps are a bit in advance of the natives
in the older couvntries.—Photo courtesy
Harley-Davidson Motor Co.

“RIGHT,” “LEFT” or ‘‘STOP” FLASHES
NEW AUTO SIGNAL

This new auto signal is designed to be put
on the rear of an automobile and is con-
nected to the battery and contains a lamp.
When the car is to be stopt the foot brake

‘is naturally put on, and the least depression

of the brake pedal closes the circuit and
lights the lamp as shown in the cut. The
lighting of the Jamp causes the word STOP
to flash out in vivid illumination, so that fol-
lowing cars know that the driver proposes
to bring his
car to rest.
Among  the
details of this
construction
areincludeda
reflector back
of the lamp.
A Safety Indi-
cator to Be
Modeuacd ‘or
U or
Elseﬂrere in
the Rear of an
Automobile to
Jndicate to
Those Follow-
ing, When the
Driver Propoges
to Stopor to Re-
duce Speed.

COMBINED TIRE VALVE AND
PRESSURE GAGE

It is quite essential in good automobile
practise to watch the pressure in the tires.
The very neat appliance we illustrate is a
combined valve and pressure gage. As the
tire is pumped up the pressure is shown
upon the valve stem. In the illustration a
pressure of about 70 pounds is indicated.
The effect of this apparatus is that it not
only guides one while inflating the tire,
but enables one to keep a constant eye on
its air pressure. If a tire is very weak it
may be desirable to run at only 30 or 40
;s)ounds pressure, while a new tire may need

0 or 90 pounds. All this is taken care of
by the valve gage that we describe. A very
nice feature of it and an essential one is the
transparent dust cap, because with it the
air pressure can be read without removing
any part.

TRANSPARE
DUST CA!

VALVE CA

GAUGE SHOWI
AIR PRESSUF

BASE OF
DUST CAP

A Combined Tire Valve and Pressure Gage With a
Transparent Dust Cap; a Glance Tells You the
Condition of Your Tire as Regards Wind Supply.

CADMIUM AND VOLTAGE TESTER
FOR STORAGE BATTERIES

The tendency of users of storage batteries,
whose number is increasing day by day, is
to take more intelligent care of batteries
than has Qeen done in the past. In the
apparatus we illustrate, provision is made
for testing a battery intelligently. By the
well-known cadmium test the voltage of
each cell is individually determined and the
work done by positive and negative plates
is differentiated. Thus a defect in a single
plate may be quickly located and the bat-

A9,
6V

RTEIRE TR

These Charging Outfits
Are So Designed as to
Give Rated An‘:))enge
at Normal Line Voltage
to Three Cells and
About Two-thirds This
Current at Normal Line
Voltage to Six Celis.
They Are Furnished in
Two Sizes, One with a
D. C. Ratingof 2; to
1/ Amperes and a
Larger Size with A.C.
Rating of Three to Six
Amperes

A9
B\
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tery saved from injury. The cadmium test
has long been known, but perhaps not so
well as the voltmeter test. This apparatus
supplies both in one, so with this appliance
in hand there is no excuse for not knowin~
the exact state of the storage battery. The
simple hydrometer test of battery solution
can no longer be accepted as adequate.
The apparatus is fitted with a cadmium
electrode.

An A%pcntus for Applying the Cadmium Test and

for Obtaining Volt-meter Readings from a Stirage

Battery, 8o as to Watch Its Condition and D:tsct
Weak Positive or Negative Plates.

BATTERY CHARGING OUTFIT

Here is a small portable battery-charg-
ing outfit recently placed on the market.
It provides a foolproof mecans for charg-
ing automobile batteries, from -an ordinary
alternating-current house-lighting circuit,
without the neccssity of taking the car to a
public garage or charging station.

Provided with a flexible extension co-d
and plug, it can be connected to any lamp
socket.  The direct-current leads are
equipped with special clips for connecticn
to the battery. The charger is rugged, ro-
liable and of simple construction. It has
no moving parts; uses no oil or grease, and
is not affccted by heat or cold. All parts
are supported from the circular cast iron
base and are enclosed by a metal cover
which is attached to the base by three
screws. The top of the cover is shaped
into a handle for easy carrying.

The principal parts of the outfit are a
transformer, and a rectifier bulb. The
transformer is mounted vertically on the
base. A fuse for protecting the apparatus
is located on a small insulating block at
the top of the transformer. The bulb is
mounted in a socket, which is also on the
base in front of the transformer. The in-
sulation of the bulb is simple, beinzy
screwed into the socket like a lamp and a
wire lead clipt on the terminal projecting
from the top.
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How Much Horse-Power Do You

HE traveling carpet, which Profes-
sor J. T. Langlois, member of the
Academy of Medicine of Paris, has
set up in his laboratory, is a de-
velopment of the moving walk

constructed by the physiologist, Dr. Bene-
dict of Washington, for studying the same
topics. But while the apparatus of the
American scientist only permitted the mak-

ing of relative measurements of horizontal
progress with speed not exceeding four and
a quarter miles an hour, the new installation
while it is less cumbrous, works at speeds
varying from a mile and a quarter to 16
miles an hour and can be moved as desired,
so as to study a man ascending or descending
an incline varying from zero to over 25%.
The new apparatus of Professor Langlois
consists of an endless leather carpet or belt
drawn by an electric motor, similar to the
escalators in the department stores, but
with this difference; that the carpet moves
in the direction the reverse of the man’s
motion. The arrangement is not to help
his progression, but to keep him in one
place while he does move, whether -on a

Develop?

By JACQUES BOYER

Prof. Langlois’ Study
of the Work of Man
in Motion

bicycle, pushing a wheelbarrow, or carrying
a man on his back, for example. The total
length of the carpet, or perhaps we should

call it a belt or tread, is 25 feet, its width is
2 feet, and it is kept in tension by two
wooden pulleys, one keyed to its shaft and
the other running idle. As the length utili-
zable for experiments is about 18 feet, two
men can walk upon it carrying a litter, for
example. The experimenter or his assistant
controls the tension of the belt by means of
two screws which act upon the axle of the
idle pulley to vary its distance from the
other one. Between these two pulleys the
belt slides over an oak floor, carefully
polisht, which takes the place of the tubular
steel rollers of Dr. Benedict’s apparatus.
The whole apparatus is carried by a solid
iron frame and the fixt pulley is keyed upon
a shaft turned by an electric motor, the
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shaft being geared down to reduce the
speed. The whole apparatus can oscillate
around this shaft when the other extremity;
of the frame is raised. The elevating ar-
rangements are very simple. The end is
raised by two strong chains attached to its
extremity and passing over sprockets on.a
shaft, whose bearings are built into the wall
of the laboratory 10 feet from the floor. At

the end of each chain there is a counterpoise
of about 175 pounds, which balances in part
the weight of the apparatus raised. The
force of the electric motor doing the work is
five horse-power, and as Professor Langlois
had at his disposal a monophase current, he
had to have recourse to shifting the brushes
to obtain the variations in speed required
for his experiments. With these special
arrangements, it is possible to start at high
speed and then to gradually reduce to the
speed desired. In order that the subject of
the experiment shall not move, except when
the belt has attained the proper rate, two
little benches are provided at the right and
left of the belt on which the subject can
(Cantinued on page 459)
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1, 2 and 3.—Here is a French Novelty in Pocket Knives Which Employs for the Cutting Blade a Discarded Gillette Sdetﬁ Razor
Holder Folds Up, so as to Entirely Enclose the Blade When Not m i

4.—This Gives the Housekeeper an Unexcelled Paring Knife for the Kitchen.
You Have to Cut & Lot of Short Pieces of Rubber or Other Tubi
.—Here is a Fine Co

Blade Chopper a Very Excellent Device.

Old Razor Blad

HE other morning after shaving, we
threw away a safety razor blade
which had done valiant service by
our wire whiskers, and as we did so,
we could not help reflecting how
many other gentlemen that morning were
throwing away similar razor blades. We
estimated that the figure would probably
run into half a million at least. Being of a
statistical turn of mind, we had just begun
to figure out how much in dollars and cents
this throwing away of razor blades amounted
to, how many tons of steel they totaled to
and if melted down into a steel wire of the
usual telegraph variety, how many times
such a wire would stretch from the earth to
the moon and back. Just thenour ‘‘thought
express’’ jumped the track and led us into
another channel which worked thusly:

Instead of throwing away these razor
blades, suppose someone would find a good
use for them. Right away our statistical
efforts vanished away into nothingness at
this tremendous idea, and we got so excited
that we had to sit down for a few minutes to
try and figure out just what could be done
with safety razor blades. Now let's see.

To begin with a safety razor blade is
made of steel. Itsbusinessend is very sharp
as is well known, and besides slau%l;tering
wiry beards, it might conceivably used
for cutting other less harmless and less dis-
figuring scenery than the average man's map.

We recollect that the other day we had
brought home to mother from a hardware
store—at an expense of 25 cents—a new
potato peeler as shown in Fig. 4, which uses
a safety razor blade. And you may-believe
us when we say that it works splendidly.

Use.

‘Which is Obtainable in Most Hardware Stores.

By H. GERNSBACHK

Not only does it take off the very thin skin
of the potato, but you can use it for peeling
apples, peaches and other fruit.

We also remembered that not so many
years ago we took a piece of wood and fash-
1oned from it a serviceable pencil-sharpener,
as shown in illustration 7. Some years ago
in one of our factories, the problenr came up
regarding the cutting of certain rubber into
strigs one-quarter of an inch wide. The

problem was solved by making a rig illus-
trated in Fig. 5. A number of Gillette
FirstPrize.................... $50.00 :
Second Prize................. 25.00
Third Prize................... 15.00 i
Fourth Prize.................. 10.00

blades were bolted together as shown, and
each cut with the multiple blades give us
about ten of the rubber pieces, while hereto-
fore, the use of a knife gave us only one
strip at a time.

The other day we stept into a hardware
store and we found that one of the clerks
had arranged a razor blade as shown in
Fig. 6. It will be seen that the blade is
grotected and no one could easily come to

arm by accidentally touching it. Never-
theless it cuts all the wrapping string for the
clerk simply by passing the string across the
blade as shown. A very simple arrange-
ment—cheap asit is good.

These are only a few instances of what can
be done with razor blades. There must be
several thousand more good ones, and much
better ones than those which we illustrated

It Serves Also as a First-Class Cigar Cutter,

It Will Peel Potatoes, Apples, and Other Fruits and Vegetables.
, or if You Desire to Cut Up Macaioni in Short Pieces, You Will Find This Multiple Razor
and Twine Cutter Made From an Old Razor Blade. i
Would Warrant Manufacturing for the Market; the Purchaser to Attach Old Razor Blades By Means of Thumbscrews, or Otherwise.

Blade. This Clever Blade
-Cutter, Paring Knife, et cetera.
5.—Whenever
ener Which
ailor's Knife

7.—Here is a Pencil Sha
8.—A

e Contest

licer. It would seem that our readers should
be able to evolve many new uses to which
they can be applied, not only in the home
but in the factory, and for that matter al-
most anywhere.

And our readers should not forget that in
publishing their idea in this magazine, it
gives them first rights, for if some manufac-
turer thinks well of a certain device, and
thinks well enough of it to manufacture it,
the originator can always take out a patent,
and have little fear that he will not get due
protection because there is nothing better
than publishing an idea in a magazine of
national circulation, which is considered as
an authentic record by the patent office.

While it is not absolutely necessary that
a model be submitted with your entry, we
venture to say that the judges would rather
see a model, as it is often simpler to ap-
praise an idea this way. In all events, a
complete sketch must be furnished by the
contestant. No manuscript in this contest
can be returned. The publishers reserve to
themselves the right to publish all worthy
ideas, which did not win a prize by paying
regular space rates. Use only one side of the
paper for writing and copy sketches on a
separate sheet. No penciled matter can be
considered. More than one idea may be
entered by a contestant. The contest is
open to everyone whether he be a subscriber
or not. All prizes will be paid upon publi-
cation. This contest closes at noon, Sep-
tember 30th, New York, and all entries
must be in by that time in order to qualify.
Should two contestants submit the same
idea, the same prize will be paid to both.
Addresss all communications to Editor
Razor Blade Contest, care of this publication.

French Airman Climbs 34,768 Feet

The airplane height record made at Day-
ton, Ohio, on February 27, 1920, by Major
Schroeder, was beatea in France recently
by a French airman, Lieutenant Georges
Kirsch.  Unfortunately, however, the
Frenchman’s record cannot be accepted
officially, as he was forced to make a land-
ing at another point than the one from
which he started. His barometric reg-
ister, when he landed showed that he had
risen to a height of 10,600 meters (about
34768 feet), which is 500 meters above

Major Schroeder’s record, which still
stands as official.

The attempt was the ninth which Lieut.
Kirsch has made, but on former occasions
he has never been able to get much beyond
9,000 meters. Today he profited by pre-
vious lessons, and when he reached the
7.000 meter mark he took the climb more
slowly than in earlier flights, and got
safely through the change of temperature
zone into rarefied air without mishap.

When he decided to descend, his 300
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horse-power motor was still working well,
but on the descent a stoppage in his car-
buretor occurred which compelled him to
volplane to the nearcst airdrome instead
of landing, as required by the rules, at the
airdrome from which he started.

The initial calculation of the height at-
tained by Major Schrocder in his flight
at McCook Field on February 27, 1920,
was 36,020 feet; but after a careful homo-
logation of his records the Bureau of
Standards reduced this to 33,000 feet.
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MOTOR HINTS

First Prize, $25.00.
SECRET BATTERY SWITCH

I am submitting herewith a sketch of a
small inexpensive device to protect a car
from thieves, which I am now using on my
car. Below you will find a brief descrip-
tion.

The idea of this device is to break the
round connection of battery. To install
it, all that is necessary is to disconnect

This Secret Switch which '(‘)Bens the Main Battery

Ground Circuit Can Be Installed in a Number of Dif-

ferent Ways and Should Prove a Very Good Protec-

tion if Constructed and Installed Ingeniously, So as to

Defy Ordinary Detection. The Head of the Contact

Screw Can Be Made inchedForm of a Bolt or Rivet
ead.

connection, also a piece of 14” thick brass
and insulate from frame with sheet hard
rubber. A brass thumb screw, long enough
to extend thru the running board, completes
this device.

When you tighten down the thumb screw
you make ground connection and car is
ready to run. When car is standing, loosen
thumb screw a turn or two and the circuit
is broken. The screw is best disguised
as a phoney bolt, so as to defy detection.

Contributed by ALBERT J. WIRSING.

Second Prize, $15.00.
EXCESSIVE AIR IN MANIFOLD FOILS
THIEVES.

Note position of tntake manifold and case-
hardened steel tubing or ﬁiping 38” in
size leading from each intake pipe where
it is joined—to cross steel bracing. Here
the pipe leads both downward and upward.
The top section protrudes thru steel sheet
and under instrument board if desired,
out of sight or hidden. On its end will
be seen a screw cap with steel pins thru
the same for turning and removing which
is shown at (A). At (B), is shown a second

ipe end fitted with cap and covered with
{:inged ornamental cover. At letter (C),
is shown a third pipe end leading lower
down, securely hidden away by a cover
on a hinge as desired.

These pipe ends may lead to any secret
place within reach of the driver. Further,
any one cap removed on driver leaving Car
and placed in a pocket, will let into mani-
fold intake an excessive stream of air,
which will kill the motor at once. When
at home remove one cap. When in the
citv. two caps for safety; at a circus or

Mr. Leibe Has

in His E. ive Air

Installed, Will Make it ‘‘Some”
Thief to Start the Car and

Brought Out a New Line of Attack

ir Sch , Which if Cleverly

ob for the Would-be
et Away With it.

NOTICE—CONTRIBUTORS ! ! |

We have not been at all satisfied with the class
of suggestions we have been receiving lately
in this department. Most of the devices that
are suggested are very crude, and while some
of them may be original, they are so impractical
that not one in a hundred motorists would think
of using or installing such a device. There is,
however, one device that is needed badly which
ap| entiy 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:y;n This is a terrible loss and must be stopt
atall cost.

For the next tew months we will, therefore,
gve prizes only to such devices as prevent
stealing of cars. We have fublisht a few good
ones in the past, but we feel sure that there are
a good many ot.flers that should prevent thefts.
It should be remembered always that motorists
do not wish complicated and cumbersome de-
vices; something that can be put in place quickly,
and that can be removed just as quickly, is what
is wanted. The device should, of course, al-
ways be secret so that the casual crook will not
know how it is used. Variations of the device
should be possible 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................ $25.00

SECOND PRIZE..
THIRD PRIZE....

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

large crowds, all three caps, making it a
network of locks.

If desired, a pipe line may be run under
car to back seat, under carpet of floor,
to any unlooked for place. The case
hardened pipe cannot be hack-sawn off,
or removed quickly enough for a quick

theft
Contributed by R. C. LEIBE.

Third Prize, $10.00.
HORN SOUNDS WHEN ENGINE
STARTS.
The only articles required to make this
gadget are a switch of some kind and a

@-

Generalor

Another Electric Horn Alarm Which Starts Sounding
as Soon as the Engine is Started, the Circuit Thru
the Horn Being Opened or Closed by a Well-Con-
cealed Switch. This Scheme is Also Adaptable to
Fords, as the Author Explains.
few feet of insulated copper wire. When
leaving your car, close the switch shown
which should be concealed in any convenient
place, as on the under side of the cowl,
or in the rear of the car, or wherever the
ingenuity of the owner may suggest.

When the would-be thief starts your
motor the generator creates a current
which is conducted along the wire to the
horn, thus blowing it. If your car is
a Ford, the wire should be connected to
the magneto-plug instead of to the genera-
tor. It will continue to give warning
until either the engine is stopt or the alarm
switch is opened.

If the burglar is a wise one he will shut
off the power and make his escape if he
can. The contributor has successfully
installed the alarm described above on an
Overland Touring car and also on a Ford.

Contributed by CARLTON BRYANT.
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STEERING COLUMN LOCK.

Drill a three-sixteenth of* an inch hole
thru the tubing and half way thru the
steering rod where the steering column goes
under the dash board. Then get a hard
steel pin, and paint it the color of the
steering column, and round off the head of

Tubirag orer mnsteering rod

In This Steering Column Locking Scheme the Author
Suggests That a Hole be Drilled Thru the Column
Which Will Accomodate a Hard Steel Pin. This
Pin Can be Placed in the Hole When You Leave the
Car, the Hole Being Drilled in Such a Position That
the Front Wheels are Turned Well to the Side.

the pin so it will look like a rivet. Before
you drill the hole turn the wheels around
as far as they will go, so when you park
the car turn the wheels toward the curb
and insert the pin. When you are using
the car take the pin out. When you take
the pin out or put it in find some excuse
to reach under the dash board so if a thief
is looking he won't suspect a trick.
Contributed by LANDON COVINGTON.

EMERGENCY BRAKE LOCK.

Obviously the simplest way to keep a
car from being stolen is to employ some
sure means of locking the rear wheels so
that they will not turn. It is, of course,
best to use a means that is not noticeable.
. When cars are left standing at the curb
it 1s customary to pull up the emergency
brake. A way to lock this brake in suc
a position, providing of course that the
brgke holds well, is a simple solution to the
problem.

Referring to the diagram, a hole about
38” in diameter bored thru the axle or
fucrum of the brake, and counter-sunk
a small distance should be made. A steel

in so made that it would just nicely fit
in this hole would effectually stop any

I attempt to releasc the brake, and would

not be noticeable at all. Such a hole
would not weaken the brake in any way.
If the fulcrum of the lever is below the floor
of the car I would suggest that a small
well-fitted trap door be made directly over
the said fulcrum, so as to facilitate getting
at it. Contributedby ROBERT BROCK.

[ Feeose

Lockinﬁ:‘he Emergency Brake Lever, by Means of a
Steel Pin Past ‘l‘{m the Hub and Stud on Which
the Brake Lever Tusns.
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Editor’s Mail Bag

HE DIDN'T GET IT
Editor SCIENCE & INVENTION:

For a number of years past the firm with
which I am associated as head of the Depart-
ment of Photography has concerned itself
in no slight degree with the adaptation of
Stereoscopy to both moving and “still”
work and Kas overlooked no principle that
bore promise of practical application to the
matter in hand.

Hence it was with some interest that I
read the article contributed by Dr.
Bade in a recent number of SCIENCE &
INvENTION. This interest, however, was not
stimulated so much by the claims made by
the author as by the reputation behind your
publication, which in this instance was
sufficient grounds for the construction of
the described apparatus, the basic principles
of which appeared, to say the least, absurd.

Either the author has never observed the
true stereoscopic phenomenon as produced
by means of the twin lens camera (or the
egects by similar adaptations) or is the
possessor of a highly enriched imagination
with which the ordinary individual is not
gifted. His apparatus is undeniablf; “sim-
ple’”” but it is not a stereoscope. For the
information of Dr. Bade as well as others
who may be interested I offer the state-
ment that a stereoscopic effect cannot be
produced by monocular vision, a fact
doubtless realized by the Creator when in
His infinite wisdom he gave us two eyes
instead of one.

When a “How-To-Make” article is
presented to your readers some means
should be employed to determine its
practicability unless the contribution is
offered admittedly as experimental and no
other claims made for it.

ALvIN WYCKOFF,
Director of Photography
Famous Players,
Lasky Corporation.
Hollywood, Cal.

(Concerning the article entitled “How To
Make A Simple Stereoscope,” by Dr. E.
Bade, which appeared in the Oct. number of
ScieENcE & INVENTION, we give herewith
reply as quoted from Dr. Bade's letter with
reference do criticism.

“I doubt if you have tried to make the
instrument referred to.  If you had made it
and had placed pictures or prints from postals
or photos taken from magazines, you would
haoe had a different idea of the subject. To
illustrate this, take any photo, hold it in the
left hand, and hold the right hand to the eye
curving the fingers so that a cylinder is formed.
Now look at the photo thru this eye and you
will see the picture stand out.

“Another thing: In order to find flaws in a
drawn or painted iicture, the artist takes a
mirror, turns his back to the picture, and,
holding the mirror at an angle, looks thru it to
the picture. Here the artist detects errors
whick he otherwise would not see. Therefore
since both these principles are taken advantage
of, a photo having depth, as almost all
postal cards taken from photos and showing
scenes, do, will appear to stand out in relicf,
in spite of the laws of optics quoted.

. ““Please remember this: MAKE IT, TRY
1T, AND THEN CRITICISE.”
—EDITOR.)

GRAVITATIONAL ATTRACTION
Editor SciENCE & INVENTION:
Observing your statement in April
number of SCIENCE & INVENTION thata ball
weighing 100 lbs. at the surface of the earth
would weigh 50 lbs. if half way to the
earth’s center. I desire to offer a friendly
contradiction.
It is too commonly taught that gravita-
tional attraction at the earth’s center is nil.
It would be as correct to say that atmos-

pheric pressure at the earth’s surface is nil

when equalized from within and without.
Gravitational attraction at the earth’s

center is not nullified but is merely equalized

The Diagram Illustrates the Contributors Idea of

the Difference in Weight of an Iron Ball or Other

Mass at the Surface of the Earth, and at a Point

One-half Way to the Earth’s Center, That is One-
haif the Earth’s Radius.

because of an equal attraction from an

equal mass in every direction.

In case, however, of a body existent half
way to the earth’s center, gravitational
attraction would not be half neutralized.
As shown in enclosed rough sketch the mass
below would be approximately 8414% of
the earth’s total mass, and the mass above
only 15249,. Thus, an object weighing
100 Ibs. at the surface of the earth would
weigh, at a point half way to the earth’s
center, 6824 Ibs. i

This is only approximate as I am con-
sidering only the mass totals and disregard-
ing any “side pull” from such portion of
the mass at either side of, and on a level
with, the object whose weight is considered.

Respectfully,
Gko. ﬁ Lge.
Omaha, Nebr.

(You omit in your communication all
consideration of the distance from the object
acted on by segments of the earth to the center
of gravity of such segments. Then applying
the law of the inverse squares, yon will find
that your calculation is incomplete.

—EDITOR.)

E invile our readers to use these.
columns for discussion on all sub-

jects of interest to them. We aim
to make this page an exchange place for
ideas and invite discussion. As hundreds

of lelters are received weekly, it is mani-
estly impossible to hpublish all of them,
and we aim to publish only the more inter-
esting ones. Try to keep your communs-
cation within two hundred words, and use
only one side of the paper when writing.
It 15 not possible to answer communications
addressed to this department by mail due to
the great influx of communications received.
—EDITOR.

WHY HE READS S. & 1.
Editor SCIENCE & INVENTION:

The lordly attitude of the various and
sundry folk who go to the infinite pains of
informing you that you're running a kid's
publication affords me much amusement.

The chaps who assume a high-brow,
deeply scientific air and desire you to bore
180,000 readers to death for the sake of
20,000 are in the same class; just another
case of tail trying to wag the dog.

My advice to 'em if they don’t like your
sheet is:—Let ’em quit getting it and start
their own and see where they get off!

I enjoy your publication. Even though
I'm a writer of short stories and other
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material far removed from the fields covered
by you. I like to sit down in a quiet corner
o{ the club and go carefully through the
sheet. I read SCIENCE & INVENTION for
two things: amusement and education.
Learned must the reader be indeed who
can’t cull from your pages worth-while and
interesting facts that are apt to be of use
to him later on.

I didn’t mean to be quite so lengthy, but
inasmuch as I believe every knock should
be counteracted by a boost when it can be
given in all honesty, I'm taking a few
minutes ‘“off"’ this morning to tell you that
as far as all of us over here are concerned,
you're on the right track.

More power to you!

TREVE CoOLLINS, JR.,
Past Secty. Brooklyn Press Club
6 St. Francis Place,
Brooklyn, N. Y.

THE FAIR SEX WRITES
Edjstor SCIENCE & INVERTION:

Being greatly interested in the inventive
progress of the world, I read quite a number
of scientific magazines, but there is none
that seems to me as up-to-date as yours.
Unlike one or two that I could name, it is
not continually giving a rehash of articles

ublished in previous numbers, as though
or the mere purpose of filling space. It
gives not only the latest achievements of
science, but its latest dreams as well, and
its pages are filled with fascinating articles
making one realize that after all science is
but another name for romance.

At the risk of taking up too much of
your time, I wish to comment on a few
articles you have recently published.

In April you discussed a subject that has
held the deepest interest for me from child-
hood days—flying through space. I always
had faith that science would yet find means
for overcoming the obstacles to inter-
planetary travel, and I rejoice to find there
are a few who are qualified to judge of such
things who consider the plan feasible., I
was particularly imprest by your belief in
the possibility of overcoming gravity by
means of electrical reaction. A certain
scientist says it would be impossible to
visit one of the larger planets use its
immense gravitational force would crush us;
but if your theory of electricity is correct,
it would be no more difficult—given the
progaer equipment—to go about on Jupiter
or Saturn than on Mars or Venus.

I hope it will be but a few years at the
most ere your dreams of interplanetary
travel are realized, for I am impatient to
take part in an expedition of this character!

Another article of startling interest is the
one in the July number describing the
aerohydrotor. I have seen no mention of
this device elsewhere.

My best wish for SCIENCE & INVENTION
is that it may continue to maintain its
present high standard.

MARIE SNow.
604 Jackson St.,
Tampa, Fla.

- e .
A LARGE ORDER
Editor SCIENCE & INVENTION:

I have read the ELECTRICAL EXPERI-
MENTER since the time when it cost only
S cents a copy, and it seems to me I liked
it better in those days than I do now. Of
course, there is still nothing quite so good
and maybe you please many more people
now than in the old days, but why don't
you ever tell us how to make common
electrical apparatus anymore? 'Who wants
to make a violin anyway? Why can you
not ‘“‘dope’’ out some way to make some-
thing on the line of the Alexanderson high
frequency generator. Can such a machine
not be made by an amateur? Now if it

(Continued on page 450)
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"Home FElectrics
By G. L. HOADLEY, M. E.

N these modern times, the house-wife

uses electricity wherever possible to

lessen her work. The installation of

several three- or four-way switches,

properly located, will save her many
steps and will go a long way toward helping
her solve the vexing servant problem.
For instance, two 3-way switches—one at
the top landing, and one at the bottom of
the stairway, will make it possible for
her to turn on the stairway and hall lights
from either floor; the vestibule light should
be controlled from both the vestibule and
the inside of the house to prevent the
annoying and vexatious delay of finding
the keyhole in the dark. The garage lights
should be controlled from the house and
the garage. A handy bed-roomshould have
a switch by the door and one by the bed,
so that lights can be flashed on or off
quickly without going across the room
to do it. Purely as a convenience, the
use of 3-way and 4-way switches is more
than desirable, and, if we add to that the
economy of light effected by their use,
their advantages fully warrant their use.
It is the purpose of this article to acquaint
the reader with these types of switches and
explain how to install them properly, as
well as show how to use them.

Classification of Switches.

There are three main classes of switches
in general use. The knife switch; the push
button switch; and the rotary or tumbler
snap switch. Knife switches are the
least desirable for lighting, especially in
exposed positions where children or other
inexperienced persons must use them.
Rotary or tumbler snap switches are quite
generally used for controlling lights, but
push button switches are preferable for
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Can be Used for Controlling Lights in Various Parts of the House or Other Build-
i iliar With the Advantages of 3-Way Switches for
Have Seen Them Demonstrated, They Will Usually ] f
With 3-Way Switches Controlling a
ish or Light the Lamp or Group of Lam,
As Many 4-
. Connected in Between a Set of 3-Way Switches as Desired.
Light or Chandelier, From Any

ich it Will be Possible to Light or E‘xtinguish the Lamps.

ings. Many People are Unfamiliar
Example, But Once They
Want Such an Installation Themselves.
Hall Light for Example, You Can Extin,
From Either the Foot or the Top of the Stairs.

to Have Six or %ig:lt Switches Controlling a Single
e of

concealed wiring; altho a little more ex-
pensive. A single-pole switch is one
which opens one side of a circuit. A
double-pole switch opens both sides of a
circuit at the same time. Fig. 1 shows
these classes of switches properly connected
to a circuit. In addition to these, there are
special switches known as three-way
switches, and four-way switches, which do
not differ in external appearance and size
from the standard switches above stated.

nyjnLDiunms Will Well Deserve the Study of Electrical Students,
rge Number of Ways in Which 3-Way and 4-W.

Three-Way and
Four-Way Switches

These special switches are used extensively
to control ligats from two or more loca-
tions. Three-way switches differ from
regular switches in that two of the four
terminals are strapt together, making
three points—hence the term three-way
or three-point switch. For example, Fig.
2 shows two points, 1 and 2, strapt
together to make one terminal. The
strapt terminal thus formed should always
be connected either to the source of supply
or to the load.

Four-way switches connect together the
two top points and also connect the two
bottom points of the switch simultaneously
with one turn or push of the switch. In
Fig. 3, for example, the top and bottom
terminals are connected by the switch
blades and the next movement would
connect the two sides. The four-way
switch has two blades while the three-way
switch has but one blade, which alwaysis in
contact with one or the other of two of
the terminals.

Three-way switches are commonly used
for stairways or basements where two
points of control are desired. Any number
of control points may be obtained by the
use of four-way switches. Three-way
switches cannot be used anywhere except
for the end positions, while four-way
switches can be used either for the end
positions or for intermediate positions.

In general, there are two methods of
connecting three-way switches in circuit.
Fig. 4 illustrates them. One method is
correct, the other is unsafe and should

is completed and the lamps light. It is
obvious that switch I could be moved back
up to contact 1, to break the circuit.
Let us see if the lights can be shut off at the
other switch. Suppose we move switch 2
from contact 1 up to contact 2 as shown
in Fig. Sc; the circuit is then broken at
terminal 1 of switch II. We can, of course,
again light the lamps by moving switch 2
back to contact 1 or we can light them at the
other end by moving switch I up to contact
1, as shown in Fig. 5d. The above simple
outline of the operation of the three-way
switch will suggest to the mind of the
reader how to make up for himself and
connect three-way switches. For battery
circuits ordinary bell switches, fitted with
the proper number of contacts, may be used

Four-way switches may used for
controlling lights from two locations, if
desired. Fig. 6a shows the switches in
the OFF position. Remembering that
a four-way switch has two blades, if switch
I be turned once, as shown in Fig. 6b, the
circuit is comjleted and the lamps light.
Switch I can be rotated once more and
turn off the lamps also. Supgose, however,
it is desired to turn off the lamps at the
other end. Rotating switch II once will
ﬁive it the position shown in Fig. 6¢c. This

reaks the circuit as shown and the lamps
go out. They can be lighted at the other
end again by rotating the switch to position
shown in Fig. 6d. Four-way switches can
be used for controlling the lights from more
than two locations, but it is customary
to use the cheaper three-way switches for
the two ends and four-way switches for the
intermediate positions. Fig. 7a¢ shows the
connections for a combination such that
control can be obtained from four different
locations. It should be noted here that
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not be used, as #t brings wires of opposite
polarity into the same switch. The Under-
writers classify the three-way switch as a
single-pole switch, and as such it can
properly be connected into but one side of
a circuit. A simplified wiring diagram of
the three-way switch is shown in Fig. Sa,
Here the switches are both in the OFF
position and the lamps unlighted. Now.
move switch I from Contact 1 over to
contact 2 as shown in Fig. 5. The circuit
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one of the two wires passing thru all the
switches must be cross-connected at each
switch. In the position shown, the lights
are not lighted. Let us select at random
some switch, say switch III, to turn on the
lights. One movement of it will complete
the circuit and light the lampsas shown
in Fig. 7b. Now, select another switch
at random to turn off the lights—say,
switch IV. Fig. 7c shows the lights are o% ,
(Continued on page 459)
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The Amateur Magician

By JOSEPH H. KRAUS

WAS virtually a stranger as I wended
my way to the Long Island home of
Professor Hargrave. Everything
seemed so different, the grounds had
been changed, the building had re-

ceived its annual wash, and mosquito

netting enclosed the porches. There at
least 1s one invention which the famous

The Wonder
Fountains

bling fountain. Shafts of vari-colored lights
illuminated the spray. Suddenly, I heard
the familiar call, *“Well, well, old topper, I

There was pothing unusual about it; it was
simple a very decorative, self-contained
fountain, a motor operating a small pump
which forced the water up thru a tiny
aperture and vari-colored lights under the
basin, which was quite transparent, helped
to illuminate the bubbling stream. Satis-
fied with my examination, I seated myself

One of the Most Spectacular Magic Stunts Imaginable is the One Illustrated Above, in Which Professor Hargrave Becomes a Veritable Walking Fountain. _The

Effect is greatly Enhanced by Colored Li
and Suddenly Five Columns Sparkle

magician has evidently not worked upon,
namely, a method of exterminating mosqui-
tos or making the female of the species less
dealy than the male. Letting the knocker
on the door fall gently, I was even surprised
to see a different maid answer my call. On
inquiring whether the Professor was in, I
received an affirmative answer, and while
the maid went to announce my arrival, |
made myself comfortable in the parlor
which had been converted into a den.

Here I was not left alone long enough to
even acquaint myself with the new objects
in the room; one, however, took my par-
ticular fancy. This was a fountain com-
posed of a group of mermaids, surrounded
by sea horses, holding a bowl which re-
sembled a gigantic lily, from the center of
which sparkled the clear waters of a bub-

orth in the An:yﬂcinl Light.

ts Which Play Upon Him While the Feathery Streams of Water Shift From the Hand to the Head,
The Wand Which the Performer Holds in One Hand Ma
Flows From the Wand and at a Given Command it Stops. The Details of the Wand are Shown in the Lower Right

haven’t seen you for quite a few months,
where have you been keeping yourselfr”’
The earnestness of this exclamation was in-
tensified by a pat on the back, which shook
me as tho I had been hit with a sledge ham-
mer. Before I had a chance to resly, he
continued. saying, “I am sorry, old chap,
I am very busy today, but I have a little
stunt here which I know you would like to
see. It has something to do with that
fountain over there. If you will excuse me
while I don my costume for presenting the
experiment, I will try and show it to you.”
With that he left the room.

His departure gave me the opportunity I
had been looking for. Ah, thought I to my-
self, so it is the fountain, well he won't fool
me this time. I examined this sculptural
masterpiece with the closest scrutiny.
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ence to the Foot,
be Given to the Spectator. Water
d Corner of the Picture.

just a moment before Professor Hargrave
entered the room. He wasdrest in a Turk-
ish costume, a turban covered his practically
bald head. In either hand he held a
wand.

“Before I show you this performance,”
he said on entering the room, “'I think I wiil
have a drink.”” Walking to the fountain he
stooped over it, and seemingly drank quite a
quantity of water, in fact so much, that
without any sign of warning a stream of
water, about seven or eight %eet high, and
very thin, wended its way almost to the
ceiling, apparently originating at the top of
his head. Here it broke and fell down
upon him and upon the carpeted floor.
He turned around and approached me,
the stream never diminishing in height

(Continued on page 460)
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portance of the atmosphere to all

forms of life upon the surface of the

earth. If there were ‘no atmosphere

there would be no life, because it i$
thru the agency of the water-vapor, carbon-
dioxid and oxygen in the atmosphere that
all life-processes are maintained.

If there were no atmosphere there would
be not only no life upon the earth but none
of the beautiful color effects produced by
the passage of sunlight thru the atmosphere.
There would be no blue skies, no beautiful
sunrise and sunset effects, no twilight, no
rainbows, no halos, no auroral displays, and,
morcover, no clouds, no rains, no rivers nor

IT is impossible to exaggerate the im-

seas, no winds nor storms. The heavens
would be perfectly black except in the dircct-
tion of tEe heavenly bodies which would
shine as brilliantly by day as by night.

To understand how the atmosphere pro-
duces color effects such as blue skies, sunrise
and sunset tints, rainbows and halos, as
well as the twinkling of the stars, unsteadi-
ness of star images and similar phenomena,
we must know something of the nature of
light itself.

Light moves outward from any source,
such as the sun, in all directions radially, or
along straight lines (so long as it does not
encounter a gravitational field) with the
unimaginable velocity of 186,000 miles per
second. As it advances it vibrates or oscil-
lates back and forth across its path in all
planes that lie at right angles to this path,
unless it is plane polarized light, in which
casl»e its vibrations are confined to one plane
only.

'[!hese vibrations or oscillations of light

roduce a wave-like motion, one wave-
ength being the distance past over in the

of U. S. Naval Observatory

Some Effects of the
Earth’s Atmosphere
Upon Sumnlight

time of one vibration, measured from crest
to crest or from trough to trough of adja-
cent waves.

pr. we may consider a beam or ray of
sunlight is made up of a great number of
individual rays of different wave-lengths
and different colors. The average wave-
length of light, the wave-length of the green
ray in sunlight, is about one-fifty-thou-
sandth part of an inch, that is it would take

about fifty-thousand average wave-lengths
to cover a space of one inch. Now, since
light makes one vibration in passing over a
distance of one wave-length, it makes fifty
thousand vibrations, while advancing one
inch and since it advances one hundred and
eighty-six thousand miles in one second we
can easily figure out that a ray of sunlight
of average wave-length makes about six
hundred trillion vibrations (600,000,000,-
000,000) in a single second!

The chief colors of which sunlight or white
light is composed are red, orange, yellow,
green, blue, indigo and violet, tho there are
an infinite number of gradations of color
which blend into one another, gradually pro-
ducing the intermediate tints and shades.
The colors just mentioned are called the
primary colors of the solar spectrum, which
can be produced as a band of light of varie-
gated colors, artanged in the order named
by passing a ray of ordinary sunlight thru
a glass prism. The individual rays of dif-
ferent color and wave-length, existent ina
beam of sunlight, or white light, then sep-
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ular Astronomy

By ISABEL M. LEWIS, M. A.

arate out in the order of the wave-lengths.
The red rays vibrate the most slowly and,
therefore, have the longest wave-length of
all the rays of the visible spectrum. Abaut
four hundred trillion vibrations of red light
reach the eye in one second. Violet rays,
on the other hand, vibrate the most rapidly
of all the visible rays with shortest wave-
length. About eight hundred trillion vibra-
tions of violet light reach the eye every second
The wave-lengths of the intermediate colors
decrease in length progressively from the red
to the 'violet and, of course the frequencies
of their vibrations increase in the same
order. All sunlight is made up of these rays
of different colors and different-vibration
frequencies, and
of other rays as
well, to which
the human eye
is not sensitive,
and which,
therefore, do not
appear in the
visible spec-
trum. Among
these invisible
rays are the
infra-red rays,

Even if Standing
Close Together Two
Observers WillEach
See a Different
Rain-Bow Alto-
ether. This II-

'rom e
Taken in the Drops
That Wil Form

%:lefr(')nclzgies Al-
ways the Inside and
Red the Outside.
which come just
below the red of
the visible spec-
trum, and which
are of longer
wave-length
than the red
rays, and the
ultra-violet rays
which lie beyond
the violet rays
of the visible
sEectrum and are of shorter wave-length
than the violet rays.

Now a ray of ordinary sunlight is sep-
arated into tXe rays of various colors, which
form the solar spectrum when it passes from
a medium of one density obliquely to a
medium of another density, as when it passes
from air to glass or from air to water or from
outer space into the earth’s atmosphere.
Under such circumstances its velocity is
changed, slowed down when it passes from a
rare to a denser medium, and the waves qf
different wave-lengths are bent from their
former course, or refracted, by different
amounts. The red rays of longest wave-
length are bent from their former course the
least and the violet rays of shortest wave-
length are bent the most upon passing from
a rare to a denser medium. As a result the
ray of sunlight is spread out or dispersed
into its rays of different wave-length and
color upon entering a medium of different
density. It is this refraction and dispersion
of sunﬁght that produces many color effects
in the earth’s atmosphere.
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The Above Illustration Shows a Phenomenon Which Is Not Kn to M People.
But Only a Picture of the Sun. The Above musuaﬁonthExgl:ins his. oo the At
e Sun

The atmosphere, as we know, is not of
uniform density thruout. At high altitudes
it is extremely rare. That is, there is little
of it in a given volume. Close to the earth’s
surface, however, it is comparatively dense.
Half of all the atmosphere is Within three
and one-half miles of the surface and half of
the remainder lies within the next three and
a half miles. We may consider it as made
up, on the whole, of layers of different densi-
ties, strongly comprest near the surface.

Imagine a ray of sunlight entering the

earth’s atmosphere from without. If it
comes from a point in the zenith its course
is not changed upon entering the atmos-
phere, because light passing from a certain
medium—as space—into a medium of
different density, is not bent from its course,
or refracted, provided it enters the new
medium in a direction perpendicular to the
surface. If it enters the atmosphere
(which is the new medium of greater
density) obliquely, refraction, or bending of
the ray, takes place, and as the ray ad-
vances toward the earth, thru layers of
increasing densities, it is bent from its
former course more and more. As the ad-
vancing rays of different colors and wave-
lengths in the beam of sunlight are slowed
down in the new medium, the red rays are
turned from their course the least and the
violet rays the most and the entire advanc-
ing wave-front of the beam of sunlight is
bent down more and more toward the
horizon, as it proceeds thru the atmosphere.
As we on the earth’s surface see the ray not
along its bent course thru the atmosphere,
but in the direction in which it finally enters
our eyes, the effect of refraction upon a ray

The Above Illustration Explain:
It Becomes Reddish Yellow at Sunset.
a Layes of

The Reas

Has Long Descended Behind the

of light passing thru the atmosphere, is to
displace the object in the direction of the
zenith or raise it above the horizon. As a
result of refraction we see the sun, or moon,
above the western horizon, after one or the
other has really set, and above the eastern
horizon before either one has really risen.
The oval shape that the sun, or moon, often
shows on rising or setting, is due to the fact
that the light From the,lower limb is passing
thru denser air than the light from the upper
limb, and so is refracted more and as a result
the lower limb is lifted proportionally more
than the upper limb. This distorts the
form of the solar or lunar disk, making
it appear oval instead of circular.

The familiar twinking or scintillation
of stars and, more rarely, of the planets,
is a result of interference of light waves
due to irregular and variable refraction
in air, that is not uniform in density, owing
to the presence of constantly rising and
descending atmospheric currents of dif-
ferent densities. This also produces the
shimmering or unsteadiness of star images
in the telescope, that interferes so greatly
with accurate measurements of angles
or observations of planetary markings,
and rouses the ire of the astronomer,
driving him to the mountain tops or high
plateaus, where the air is comparatively
clear and steady.

One may ask, why it is, if light from an
object, say a star, is bent from its course
and separated into rays of various colors
upon entering the earth’s atmosphere,
that we do not sce the object drawn out
into a band of spectral colors. This is

ins Why We See the Sun a Brilliant White at Noon, Looking Overhead, While
on Is That at Noon We Are Viewin
Air 600 Miles Deep, Whereas at Sunset We Have to View the Same Sun

Air Which Is Over 2200 Miles Thick, or More Than 3 Times as Thick as at Noon.

the Sun Through
hrough a Layer of
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When We Gaze at a Beautiful Sunset We Do Not See the Sun at All,
This. Due to the Atmospheric Layers, the Sunlight Is Deflected in Such a Way That at Sunset,
orizon.

due to the fact that the angular dispersion
is so slight under ordinary circumstances
that light from one point is blended with
lifht from a neighboring point of com-
plimentary color to produce white light
again. There are, however, certain cir-
cumstances that result in beautiful color
effects in the earth’s atmosphere due to
the refraction of sunlight.

If, under favorable conditions, one ob-
serves the upper limb of the sun sinking
below the horizon it may be possible to
detect the ‘“‘green flash,” which is an
effect of refraction. Sunlight at this
time is strongly refracted, and the disper-
sion is then greatest, as the path of the ray
is along the horizon and thru the densest

art of the atmosphere. The red rays,

ing bent least from their course, pass
below the horizon first, then the yellow
and next the green, the blue and violet
coming last. Just as the red and yellow
rays from the upper limb have disappeared
below the horizon it should be possible to
see an instantaneous green flash from the
green ray since the light from its comple-
mentary color red which ordinarily blends
with it to produce white light is then
below the horizon. Theoretically we
should also see the blue and violet rays
immediately after but, as we will soon see,
very few of these rays of shorter wave-
length can penetrate thru the dense lower
strata of the atmosphere. This same
“green flash” is also observable at sunrise
just as the upper limb is coming into view,
the colors then appearing in reverse order.

The blue color of the sky and its bright-
ness is caused by the scattering of the rays
of shortest wave-length, the violet and
blue rays, by the oxygen and nitrogen in
the upper atmosphere. The molecules
of these gases interfere with the passage
of these rays, powerfully scattering and
dispersing them, and thus increasing the
length of their path thru the air and diffus-
ing their color and brightness in the upper
atmosphere, while permitting rays of longer
wave-length the red and orange to pass thru
practically undisturbed.

When an object in the heavens is viewed
near the horizon, the rays of light from it
have to travel a longer path thru the atmos-
phere than when it is overhead, and that too
thru the densest part of the atmosphere,
which lies close to the earth’s surface, and in
which are floating many dust particles and
impurities from the earth’s surface. All
these particles, as well as the increased
density of the atmosphere, interfere with the
free passage of the rays, especially of shorter-
wave lengths, thru the atmosphere. The
violet and red rays are sifted-out and scat-
tered in their long journey thru the lower
strata of air, far more than if they came
from an object high in the sky. Even the
red an1 yellow rays are more or less scat-
tered and bent aside—diffracted—Dby these

(Continued on page 479)
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Home Mechanics

by WILLIAM M. BUTTERFIELD

Conducted

TEETER-BOARD
A teeter-board that can be used on the
lawn and moved about so as not to kill the
grass is shown in our illustration. This
board has a new innovation in which the
teeterer is provided with a seat and lever
to operate it, in fact with this arrangement

The Latest Idea in a Teeter-Board for the Children.

is Teeter-Board Possesses a Distinct Novelty

in That the ‘‘Master of Ceremonies”, Instead of

Having to Stand at the Center of the Board and Rock

it To and Fro, Can Here Sit Down and Hold on to
the Upright Handle.

it is doubtful if the despised function of
teetering others does not become the most
desirable job on the teeter-board. The
board is strongly constructed and if care-
fully made and painted will make a very
attractive toy for the lawn—the board
might be lemon-vellow, and the other parts
grass-green. The drawings give the method
of construction, the tezter, say eight feet
long, with the teeter-horse thirteen inches
hizh and the seat 12 inches above the plank.

LAWN SWING

In the illustration is shown a design for a
swing, which swing has the advantage of
being portable, if small, and of being decora-
tive, 1if constructed as a large permanent
fixture; painted grass gre:n, the swing will
| e an ornament to any lawn. It is strongly
constructed and safe, beinz put together

This Lawn Swing Will Appeal to Many People as it

Is Not Only Very Substantial, bat also Quite Ar-

tistic, and if Painted Green or Some Other Desirable
Color, it Will Present a Very Neat App

largely with screw bolts. The drawings
show the construction-plan and illustrate
the proper proportions of the various parts.
Whether the swing is made large or small
these proportions should be kept for the
sake of symmetry. The boy-scout of the
family can exercise his knowledge of ropeol-
ogy in splicing the swing rope where its two
ends are attached to the rings at the top.
The wooden frame for this lawn swing
may be constructed of any odds and en-s of
lumber which may be at hand; 2” x 4”
stock could be employed but the swing will
be much improved, especially if it is to be
used by adults as weﬂ as children, if the
two uorights at least are constructed from
3”7 x 4" or better still, 4” x 4 material.
If the wood stock is purchased in the rough
it can be smoothed up with a little care
by means of a carpenter's jack-plane and
sand paper, if desired. It can be painted
any color that the owner may elect, green
being a good one, but some people prefer
white or the popular brickred.  If the latter
color is used with plenty of good red lead

“in it, it will prove a very fine preserving

coat against all kinds of weather.

HAMMOCK SWING AND AWNING

A portable hammock swing and awning
is shown above at right. There is a frame,
which will sit safely on the lawn, without
injuring the sod or killing the grass; it is
simple in construction, but as firm and
solid as a rock, being held together with
screw-bolts in such fashion that the least
strain on the hammock-hooks locks all of
the parts together. The awning is composed
of two U-shaped iron frames hinged to the
ridge pole of the hammock frame in such a
manner that one-half of the awning on either
side of the hammock can be raised by lifting
with the hand. They work in this respect
like any awning frame—which they in many
ways resemble, the canvas being put on and
attached to them in awning fashion—the
difference being that they are lifted or low-
ered without ropes. Ropes can hold them
down however, in case of strong wind just
asan awning is secured. The canvas for the
two sides is 1n one piece or joined witha re-
inforced ridge piece at the top, this insures
protection from the sun, when at its height,
and enables the two awnings to be instantly
removed, when the iron parts are unhinged
as in case of a wind storm.

LAWN MOWER SHELTER

A water and damp proof shelter for the

lawn mower, clippers and sickle, that sits

L

IMPORTANT:
TO NEWSSTAND READERS

IN order to eliminate all waste and unsold

pies it has b y to supply
newsstand dealers only with the actual number
of copies for which they have orders. Tkis
makes it advisable to place an order with
your newsdealer, asking him to reserve a
copy for you every month., Otherwise he will
not be able t> supply your criay. For your
convenience, we are appeadiay herewith a
blank which we ask you t> b> gsod cnough
to fill in and hand to your newsisale:, He
will then be in a position t> supply copies
to you regularly every month. If you a-e inte:-
ested in receiving your copy every month, do
not fail to sign this blank. It costs you
nothiag to do so.

Please reserve for me. . .copies of SCIZENCZ
& INVENTION every month until I notify you
otherwise, and greatly oblige,
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right out on the lawn, and is surrounded by
appropriate foliage, seems to be a desirable
acquisition. We show in our illustration a
tower in miniature, designed to meet this-
long felt want. The tower is about eight

feet high (not counting the weather vane)
and about three feet square at the largest

Here We Have a Very Useful Yet Inexpensive Lawn
Hammock Support, -Provided With an Awning.
The Wooden Frame Is so Designed That it Can
be Built guite Light and Yet Possess Great Strength,
and, Moreover, it Will Not Injure the Grass.

point—yet size is a matter largely regulated
by judgment on the part of the home me-
chanic.

The chief concern is to keep the tools from
rusting in damp or rainy weather and the
shetler is designed so as to form a protecting
receptacle at such times. It should sit ona
concrete foundation extending an inch or
two beyond the base of the tower and run-
way, and level with the top surface of the
sod. The wood floor—raised about eight
inches above the concrete, provices a kind
of cellar in which air can circulate freely at
the bottom of the tower, the ventilation at
the top keeps the tools from sweating or
condensing moisture. The outside and bot-
tom of the completed tower should be coated
with crude creosote before painting; when
the creosote is dry, paint the roofs a light
red and the other work stone gray—all but
the roofs and tor of runway can be sanded.

Above We Show a Very Attractive Water and Dam
Proof Shelter for the Lawn Mower, Clippers an

Sickle. This Can Pe Made Very Attractive.
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The Magic Crystal Gazing Globe

By PRESTON LANGLEY HICREY

OR centuries and centuries, as far

back as man’s history has been
recorded, the crystal gazing globe
has been one of the principal means

by which so-called philosophers and
mediums have profest to be able to
foretell the past, present and future events
in the life ofpa believer in the occult. With
passing years the popularity of this enigma
has increased to such an extent, that many
of our scientific writers are devoting their
time to studying and expounding the theories
of spiritualism and life after death before
the world.
During the past ten years I have been an

Complicated as the Magic Effect of the ‘‘Crystal Gazer” Mu&Seem, it Is Much Simpler Than One Might at First Suppose.
the Large Glass Ball to Fill

Devices Employed in Causi
Readily Build it. Not Onvly
Can be Changed Thru a

oes the Glass Ball Become Filled With Mysterious Looking Va;
ide Range, by the Clever Utilization of Several Colored Electric

between ten and fifteen feet from the crystal.
When everything was ready for the perform-
ance, the lights were turned out. The
spectators were then requested to ask
questions, being cautioned all the time to
keep their minds concentrated on what they
wished to know, and their eyes fixt upon
the crystal, which they could see only very
faintly in the gloom. Suddenly the crystal
seemed to radiate with a faint glow of light.
varying from red, blue and green to white.
This light gradually grew brighter, but
that was not all. At the same time, from
within the very depths of the crystal, a
seething mass ot vapor mysteriously swirled

ight Bulbs.

will act as legs for your table. For the
top, which should be sixteen inches wide by
fourteen inches long, any piece of smah
board of that dimension and not over three
quarters of an inch in thickness will do,
altho, from a personal standpoint, I think
a piece of comno board is the most advis-
able, as it is very light, and yet very strong
and durable. Any sort of thin strips of
wood may be employed as reinforcements
to the legs and top of the table. A fringed
and decorated drape, is tacked around the
edge of the table top, and hangs down to
within not more than a foot from the floor.
Thus all apparatus and working mechanism

‘The Elementary Chemical and Mechanical

ith Vapor or Smoke, are Clearly Described by the Author, so that Anyone Interested in the Device Can
rs at the Command of the Demonstrator, But the Color of the Vapors
These Bulbs are C ted With Di

s or Rheostat:

So That a Very Wonderful and Mysterious Blending of Colors Can be Produced at Will.

ardent devotee to magic and spiritualism
as a hobby, and fo back up and prove my
statements in the above paragraph, [ will
explain in detail here, a method of the
crystal gazing ilobe, of my own invention,
very simple, the like of which exists no
where else, and yet with which I have mysti-
fied even those who flattered themselves on
being quite proficient in the art.

The effect of my séance was as follows:

Close up against the wall, usually in
front of a heavy drape as a fitting back-
ground, with just enough room behind it to
place a chair for myself, stood a little table,
on which was my crystal. My spectators
were seated in the form of a half circle

about. Each varying colored vapor had
its own significance, which of course I would
explain, and then at the conclusion, I
would switch on the lights, and nothing
but the cold crystal remained, all other
colored lights and vapor having vanished.
The effect was very startling and beautiful
to say the least, and never once was I
detected in my performance.

While the illusion in itself is a rather
complicated affair, a careful perusal of the
directions set forth here and the accompany-
ing diagram will give the reader a clear
mental picture of the details of construction.

Secure four pieces of timber two by two
inches square and thirty incheslong. These
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is securely concealed, and even the unusual
length of the drape never excites suspicion.

To do away with any confusion whatso-
ever, in the modus-operandi of the crystal, |
will refer you rather closely to the illustra-
tion.

The crystal is in reality merely a large
clear lamp globe set firmly in the pedestal.
Tobuy a real crystal fifteen or twenty inches
in diameter, would cost you well over a
hundred dollars, and then again, in this
particular effect it could not be employed,
owing to the appearing vapor. In the
pedestal, are four little sockets in which fit
the four colored lights that are employed.

(Continued on page 456)
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Building Home-Made Transformers

lighting circuit are of fairly simple
construction for the amateur and
with a little care will always prove
successful in use. This article describes a

MALL transformers suitable for
operation on any 110 volt house

By H. H. PARKER

ing the core-leg laminations tightly together.
One way to do this is to wrap on ordinary
black friction tape, always keeping a clamp
around the core just above the wrapping.
This friction tape has rather poor insulating
qualities and is used only for its mechanical

should be any large sheets of the core ma-
terial at hand, which is not in the form of
narrow strips, a good plan is to cut out two
or three ““U” shaped end-pieces for each side
of the core, as well as two or more to be
placed in

the middle. Such solid pieces

“U’end core shee/

cui

U'infermedaale sheet

Showing use of solid stiffening end
and infernal core sheels %
how by choosing Surfable
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How 1re Primory’ cols may be comnecled up fo form
a7 " Aulo - fransTormer. “Secondory ouls discomecied
Many Valuable Ideas are Illustrated and Described Herewith in the Buildi

Primary and Secondary Coils, as Well as Methods of Connecti
the Illustration, ‘‘A” Shows t;ye Wooaen Form Used in Building Up t{::‘ Sheet Iron Core.

ing the
by Gluing Paper Around the Legs of the Core.

few details of small transformer construc-
tion which will interest those who contem-
plate building one.

After the sheet iron core material has
been obtained, and it will always be to the
builder’s advantage to purchase the sheets
ready cut to shape, they must be piled up,
comprest and bound into a rigid core, but
open at one end for the insertion of the
windings. This is a tedious operation and
unless care is taken, the laminations will be-
come mixed up and out of alignment. A
convenient method is to construct a wooden
form and build up the core around it; the
little time taken to make the form will be
more than compensated for by the speed at
which the sheets may be piled up into shape.
The base board is made the exact size of the
outside of the core, the inner block being
considerably higher than the core is to be,
to allow for the springing apart of the sheets,
and of the size of the core-opening. Several
wood or sheet iron clips screwed to the base
board, but capable of being turned down out
of the way, serve to hold the sheets in line,
but can spring out to admit any sheets
wider than the rest. The front edge of the
base board is separate, as far as the line of
the inner block, and held by screws; then
when the sheets are piled up and held
temporarily by a pair of clamps on each
side, this g]ock is removed, thus exposing
the whole of the lower core yoke. This yoke
is held in a vise and the side clamps and
wood form may then be removed, and all is
ready for the next operation—that of bind-

cor/ on each .smomr/ep e, #//ernaling on each
g S aror S ce) B e of peripened

Fe 3. coils poncake’
-8 -

v oV« S
‘ ;
®

= <
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struction, With Binding Posts Mounted Thereon.

strength, so to do away with its use and
produce at the same time a stronger and
neater binding, a number of sheets of heavy
tough brown paper are cut out the length of
the core winding space, and wide enough to
reach a little more than half way around the
core. Two hardwood or metal blocks are
procured, also the length of the winding
space; the corners of the core are slightly
rounded with a file to prevent cutting the
paper; from four to eight of the paper sheets
are then placed between each side of a core
leg and the clamp block, and the whole
then clamped very tightly together.

This leaves the edges of the paper sheets
sticking out on each side and they are then
to be folded over the inside and outside of
the core leg, alternately, stretched tight and
glued in place. When the glue is dry and
the clamps and blocks removed, the paper
will bind the core legs tightly together, but
to prevent subsequent tearing, a wrapping
of either ‘‘armature’ tape, shellacked, or
the more expensive varnished insulating
tape is put on and the cnds glued or securely
bound.

If the transformer is to be used for weld-
ing or other purposes where a heavy current
will be drawn and there is liability of the
windings heating up, it is of advantage to
put on a further covering of two or more
sheets of asbestos paper, glued to the tape
wrapping, then to put another layer of tape
on over the layer of ashestos.

While on the subject of core construction,
it would be well to mention, that, if there
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Clomp four or more sheels
‘of. heay)
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of Home-Made Transformers. The Diagrams at the Left Show Various Ways of Arrang.
ese Coils to Circuits of Different Voltages. i
At ‘B’ Is Shown How the Core Laminations are
¢‘C” Shows the Core Leg Wrapt With Asbestos as Well as With Tape, While ‘‘D’’ Shows Fiber Coil

at the Right o;
eld Closely Together
ead Con-

Referring to the D

strengthen the core and help to hold it in
alignment, as well as to improve the mag-
netic circuit. Often these may be cut with
no waste of material, by giving the core cer-
tain proportions, such as shown in one of the
sketches. In this way the center of the
sheet will make two extra leg pieces, or, in
the case of an internal “U" sheet, three of
the shorter yoke picces. The lower cut is
easily made ﬂclampin the sheet in a vise
having straight smooth jaw edges, then
cutting close to the jaw with hammer and
sharp cold chisel. In assembling the pieces
to fill in the open end of the core, one of the
yoke pieces is placed across each end-sheet,
overlapping é)art way, and the whole yoke
is then bound with friction tape.

Little will be said here upon the subject
of coil winding. Probably the best scheme
for the winding is to use the form wound
taped coil, with flexible leads. Such a coil
can be strongly constructed, entirely sepa-
rate from the core, well insulated, neatly
taped, shellacked or varnished, baked and
when dry, slipt into place over the corec.
There are several ways to group the primary
and secondary coils; in a small transformer,
up to 100 watts or so, both may be wound
on one leg of the core. Larger ones are more
compact and efficient if half of each winding
is placed upon each leg, usually with the
coarse wire coils placed next to the core.
Sometimes it is preferable to place the
primary on one leg and the secondary upon
the other; this is known as a ‘‘magnetic leak-

(Continued on page 462)
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Construction of a Gasoline Blow-Pipe

OW often have you wished for

a fine pointed, hot flame that could

be operated in any direction?

Doubtless many times. You had

the soldering iron ready but it

was too clumsy to get at the work, or lost

its heat too rapidly. The blast lamp gave

too large a flame, while the alcohol lamp

wouldn’t reach the spot, and there you

were “‘stuck,” or else you had to make a job
that did not suit you. :

The blow-pipe described here is a very
efficient type. It gives a fine, hot, pointed
flame, that may be made large or small as
desired, and may be operated in any direc-
tion. Its construction is quite within the
capabilities of any amateur experimenter,
and the old, reliable ‘‘junk box” is sure to
have something to contribute to its manu-
facture.

This blow-pipe will be found excellent for
ordinary soldering, soldering pipes in auto-
mobile radiators,iuilding up Fead terminals
on storage cells, melting sealing compound
around battery jars,

light brazing, and
other innumerable
uses.

The essential parts
are a source of com-
prest air, the carbur-

The. Gasoline Blow-Pipe
Here Illustrated is of Very
Efficient T and Gives a
Fine, Hot, Pointed Flame
That May be Made Large
or Small as Desired. Fur-
thermore, the Flame May
be Thrown in Any Direc-
tion. The Constructional
Details of This Blow-Pipe
Are Quite Within the Capa-
bilities of Any Amateur Ex-

imenter, and It Will be
Fo d Very Excellent, In-
deed, for Ordinary Solder-
ing, hemiﬁni Automobile
Radiators, Building Up Lead
Terminals on Storage Cells
Melting Sealing Compound
on Batt ars, Light Braz-
ing, and Many Other Uses.

etor or vaporizer, and
the nozzle.

The air supply may
be the same as 1s used
for inflating tires, that
is a comprest air
tank, or a small tank may be obtained to
hold a moderate pressure. The pressure re-
quired is not great, as five pounds pressure
in a tank will run it satisfactorily; of course
the tank used should hold more than this
pressure, else the tank will soon be empty
of air.

The carburetor is constructed according
to the diagram. The case consists of an
ordinary pint jar with straight walls as
shown. A plate, preferably of brass, is cut
to fit on the top and thru this three holes
are drilled. In one hole a tube is soldered,
which runs to the bottom of the jar. This
tube should have an internal diameter of
about one-eighth inch. On the other hole,
diagonally opposite, is soldered an elbow,
andg on the center hole, a priming cock.
Underneath the brass plate is placed a cork
gasket which is shellacked, so that, when
the rim is screwed down, it will seal the brass

late on the jar, thus preventing air from
eaking out. The pipe, going to the bottom
of the jar, is connected to the air supply, the
elbow connects to the nozzle, and the prim-
ing cock is used to pour the gasoline into the
vaporizer. The gasoline should have its
level about two-thirds of the way up in the
jar. This constitutes the vaporizer.

The nozzle presents more difficulties than
the carburetor, but by carefully following

By FRED W. DIXON

the drawing its design is easily understood.
The handle is made by using a bicycle pump,
of the type having a short metal cylinder,
and only the cylinder and end cap are used.
The end cap, which screws on. has a tube
soldered into it and this is connected to the
carburetor for the entrance of the gas. Into
the other end of the cylinder two pipes are
to be soldered.

The bottom pipe is the larger and is made
of three-eighths inch tubing. Copper tubing
is preferable as it is easier to bend. In
bending the tubing, one end should be
tightly corked, and then the tubing filled
full of tightly packed sand, after which the
other end is corked. The tube can now be
bent without flattening at the bend. The
angle of the bend should be about 135 de-
grees. The lengths of the tubes are shown
in the diagram.

At the end of the handle and connecting
with this large tube is a small pet-cock,
which is fixt in this manner. The screw is
removed and the inner part taken out.

Using a small three cornered file, file a small
groove no deeper than the thickness of a pin
connecting the two holes around the bearing
surface, and all the way around. This al-
lows some gas to pass the tap even when it
is set closed.

The construction of the flame end is best
studied from a diagram. The cup-shaped
end has a diameter of three-fourths inch and
is constructed of brass on the lathe unless
the “junk’ box yields something. If it is
threaded so that it can be screwed on, it
facilitates matters should cleaning be
necessary.

Three screens are used in this flame cup,
the first being of the type where small holes
are punched thru thin metal discs—the
other two screens are of fine brass of 50 or 60
mesh or thereabouts. The number of
screens is obtained by experimenting, it
depending on the smallness of the mesh of
the wire. The upper ring shoves in tightly
against the case and holds the screens in
place.

Between the varorizer and the nozzle it is
generally advisable to place a fire screen or
trap of the design shown. This removes
dirt, and eliminates any tendency for fire to
go back and ignite the gasoline at the
vaporizer.

The top pipe coming from the cylinder is
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an ordinary mouth blow-pipe—it may be
obtained from places dealing in scientific
supplies. They are used by jewelers and
also for performing blow-pipe tests on
minerals. An ordinary pipe may be used if
a suitable tip can be fitted on. The hole in
the end of this should be about 1/48 inch in
diameter or the size of an ordinary pin.
This small pipe enters the interior of the
lower and larger pipe at the angle, and is
soldered there. The end with the tip pro-
jects thru the interior of the larger pipe into
the flame cup, and its end is just above the
wire screens.

The advantages of this type of blow-pipe
are its ease and simplicity in operation, its
cheapness, its ability to operate inany
direction, and the fact that there is no wait-
ing as in the ordinary blast lamp—you
simply turn on the air and light the gas at
the nozzle. The pet-cock on the larger pipe
controls the size of the flame which may gc
varied from a pencil point to one as large as
a blast lamp. A grade of gasoline, of fairly

high volatility, should be used, or else in
the poorer grade, the volatile parts vapor-
ize, leaving the less volatile portion which
collects in the vaporizer giving a poor flame.
In case low test gas is used this almost non-
volatile part should be removed and fresh
gasoline substituted. - The rubber tubing,
obtained at the drug store, for connecting
the parts, is best selected with thick walls to
prevent kinking.

While this gasoline blow-pipe may be
constructed from various odds and ends
to be found about the work shop or in the
usual odd-parts box, it will be much more
efficient all around undoubtedly, if the
various parts are made as carefully as
possible and of good materials. The
burner nozzle for example, could very well
be constructed by a machinist and the cost
would be within reason. Another part
that can very well be made of metal instead
of glass, is the carburetor or vagorizing
chamber. A metal chamber is preferable
to a glass one, as there is then no danger
whatever of breakage. The valves or pet-
cocks can be purchased at most hardware
stores or steam fitting and plumbing supply
house, also. The rubber tubing required
can be purchased at drug stores or chemical
supply houses.
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Novel A.C. and D.C. Machine

A.C. or D.C. Generator, Converter, Synchronous Motor or D.C. to A.C. Machine

N\ OME time ago I constructed a ve

. simple yet efficient rectifier whic
performed a variety of functions.
W 7S low was the cost of constructing
this device.- which was subsequently
tested out by myself at the Dunwoody In-
dustrial Instisution with the resulting de-

Synchronous Molor (mag)

find it best to make use of materials which
he may have on hand, and he undoubtedly
will find, among those materials, commu-
tators, which could readily be adapted for
use in a machine of this nature.

The shaft will have to be extended, so as
to allovq these commutators and slip rings

Trans/owmer

Sl rings

se?

Start.._

Ammeter

termination of an efficiency of 90 per cent
that I decided to pass on the information
so gained to other experimenters, who are
interested in such contrivances. Altho a
laminated armature in an ordinary telephone
magneto is unquestionably superior to the
solid iron core armature, which I used,
nevertheless the surprising efficiency devel-
oped by this simple machine, in spite of
continuous running, will sanction the use of
the regulation type telephone magnetos,
even tho they are constructed cheaply and
with solid iron core armatures. Taking
one of these apart I rewound the armature
with No. 20 B. and S. gage single cotton
covered copper wire. After which I con-
structed two 2-segment commutators and
four slip rings. These presented a little
more difficulty than I had anticipated, but
nevertheless they were completed in short
order. Inasmuch as the size does not have
to be definitely given, the experimenter will

Comprest Air Pump

A large number of experimenters have a
small steam engine lying around, which is
not doing duty, and could be made to
vompress air for a small blow pipe. The
things needed besides the steam engine are
a small electric motor, a switch, rubber
tubing, the blow pipe and some sealing wax.

7
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Ever Have a Use for a Small Air Compressor and
Wondered Where You Could Get Hold of One at
Slight Cost? Here Is a Clever Little Air Compressor
Outfit Made Up Out of a Small Electric Motor and a
Model Steam Engine. .
First take the steam engine and mount it
on a board, and in front of it mount the

electric motor, it need not be a very

to be fitted to it, but this does not present
any grave difficulty, because the shaft of a
new machine is already drilled to fit a ma-
chine screw. If this hole is drilled deeper
and tapt and a piece of steel rod, threaded
to fit, 1s screwed into the tapt armature, a
perfect fit will be obtained and the shaft
will be properly lined up. On several other
machines I have found it equally advisable
to fasten a shaft between two bearings, and
connect directly to the armature with a
small universal joint. Numerous other
ways will suggest themselves as for instance,
a coil spring or a piece of rubber hose firmly
attached will answer the purpose of a uni-
*versal joint. The shaft can also be fitted
without the necessity of tapping in a piece
of steel rod, by simply drilling a hole in
the end of the rod to admit the end of the
armature shaft and then a hole at right
angles to allow for the insertion of a pin,
as shown in Figure 3. Only one auxiliary

powerful one. I used one about 1 horse
power; then take the rubber tubing and
put it in the hole, where water is fed into
the boiler, and secure it there with some
sealing wax. Fasten the blow pipe to the
rubber tubing and connect the motor with
the steam engine, but be sure you connect
it so that it will run the steam engine back-
wards or it will create a vacuum instead of
compressing the air. 1 used a Bunsen
burner for the source of heat, and have
obtained some excellent results with my
outfit.

Contributed by JOSEPH BORRE.

A NEW USE FOR TRANSMITTER
BUTTONS

Did you ever need a rheostat capable of
carrying enough current for an audion
circuit, and not knowing where to secure
one, or not having the necessary where-
w'thal, even if you did know where to
secure one? Here is one which will cost
about $0.00 to construct (if you have the
parts), and makes a very effective panel
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bearing will be necess: -+ here. The brushes
should be so set, that they may be adjusted
to decrease sparking, ultimately they may
be permanently fixt in this position. Not
only can this machine be used to change
alternating current to direct current, but
also vice versa. When this is done, one

l’ H.’
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A Very Ingenious Electrical Machine Indeed Is This
A. C.-D. C. Apparatus Constructed From a Tele-
hone Magneto.

-

para
! It Is Started as a Battery Motor,
y Throwing a Three Pole Switch to the Starti
Position, and When the Machine Reaches F
Speed, the Switch is Thrown into the Running Posi-
tion, When the Armature Winding Will Receive
Alternating Current From the Step-Down Trans-
former; the Machine Will Then Operate as a Syn-
chronous Motor. The Machine gg:“mtmg in Syn-
chronism Will Rectify the A. C. Its Auxiliary
C and Will Rech the Storage Battery.
Many Other Novel Experiments Can Be ied Out
_With This Simple, Yet Very Ingenious Machine.
Figure Above Shows How Wires Are Run Thru Hole
in Shaft to Slip Rings or Commutator.

can with the aid of a transformer, step up
the potential, so that a bulb normally
operating on a 110-volt circuit, can be
heated sufficiently to give a very brilliant
light. \When this machine is run by an
outside source of power, it will generate
direct or alternating current simultaneously.
If the experimenter desires a motor with a
constant torque, it may be run as a syn-
chronous motor, being supplied by current,
taken from a step-down toy transformer.
As a rectifier it has been used favorably on
15, 25, 60, and 133 cycle currents. The
commutator should be set as shown in the
diagram, and a fly wheel is to be provided,
which will keep up the speed of the arma-
ture, when changing from a starting to a
running position. Connections should be
made as illustrated in the accompanying
diagram.

Contributed by RUDOLPH STERN.

Microphone Rheostat

mounting for audion circuits. An ordinary
transmitter button is used, and when the
knob is turned, a greater or less pressure is
exerted upon the diafram compressing or
decompressing the carbon granules therein.

Contributed by ERIC WARREN.

A Simple Way in Which to Make an Adjustable

Rheostat for Regulating Small Currents. Turning

the Knob Increases or Decreases the Pressure Ex-

erted on the Microphone Button, and the Carbon
Graine Withip the Case.

www americanradiohistorv. com
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- SIGN FLASHER

Having had occasion to use a sizn
flasher which would take a little more cur-
rent than the ordinary type, I found that
a phonograph answered the purpose very
well. Some households had phonographs
which are not being used, because they are
out of date. Such phonographs can like-
wise be secured from second hand dealers
for a trifle. It is now only necessary to at-
tach to the disk a rather heavy piece of
paper, the width of which is equal to the
thickness of the turn-table. This is glued
firmly in place. Oil fabric is more durable
and will answer the purcose. as will a thin

A Simple and Effective Electric Sign-Flasher, Having

a Lamp Circuit Opened and Closed By Means of a

Cogrer Brush in Contact With the Revolving Tum

Table of a Pho ph or Clock Work Motor, the

Ends of the Turn Table Having One or More Strips
of Paper Glued Around It.,

to the desired shape, by inserting it into
hot water; it is then glued to the disk. A
copper brush is then mounted upon the
phonograph and the terminal is connected
to one of the supply wires. The other sup-
ply wire is connected to the handle of the
phonograph. If it is desired that the flashes
occur more rapidly four or five insulating
strips may be glued on the disk, and the
spaces between them may be made of dif-
ferent widths, and each strip of a different
length; in this way the relation of light and
dark periods may be changed as desired.
It is advisable to operate the phonograph
at a low speed, provided that no large cur-
rent is being past thru the contacts, as this
will not necessitate so many repeated wind-
ings. On the other hand for heavier cur-
rents a higher speed is advisable, to reduce
the spark at the break.
Contributed by HENRY T. SU.

A SIMPLE TUBE WINDER
Herewith is a diagram for a tube winder,
which I have found to be very efficient. The
principle is extremely simple and hardly
any explanation, other than the diagram,
is necessary. I have found that I am able

Used in the Lathe or Winding Jig
Like That Here Illustrated. e E ding

and Blocks Will Adapt Themselves to Various Sizes
of Cardbocrdﬁm Tubes in a Jiffy and are Held in Posi-

by Locking the Sliding Strips.
to wind tubes from 3” in diameter to 7” in
diameter and 24" long on the same winding
spindle, by simply allowing the gripping
tongs to collapse, loosening one end-bearing
and slipping the tube in place. One of
the movable pieces is then forced forward
distending the tongs, which have flat blocks
fastened to their extremities, which blocks
are in turn covered by a piece of rubber
inner tube from a tire. This slidable piece
is bolted securely and the tube may be
wound and removed when completed.
Contributed by ROBERT DUVAL.

An Adjustable Coil Winding Form, Which Can Be
R e

- DOT AND DASH PENCIL
This device if fitted to a pencil will i ke
a dotted line. In the drawing the lifter

An Automatic_Dotting Attachment Which Can Be

Placed On a Ruling Pen or Pencil for Draftsmen.

Each Time the Projection on the Cam or Lifter Comes
Around thePencil is Raised From the Paper.

around to the bump and lifts the pencil to
make a space. The wheels are clamped to
the shaft so that they go around at the same
time, the bump in both wheels being lined up.
Contributed by JOHN BUTLER SWANN,

A FREE-HAND PENTAGON

An almost perfect geometrical pentagon
can be made from a strip of paper whose
sides are parallel and a little narrower than

Frequently One Desires to Construct a Five-Sided
Figure Known in Geometry as the Pentagon—Here
is a Simple Method Which Requires No Instrument
Whatever, Not Even a Rule. It is Made From a
Slip of Paper Tied in an Overhand Knot and Flattened.

the length of one side of the desired pentagon
and seven or eight times as long as wide,
by tying the strip into an ordinary overhand
knot, flattening the knot as it is being drawn
tight.

Contributed by WALTER KEITH MILNE

SUBSTITUTE BLOW-PIPE

One dagehaving occasion to use a blow-
pipe and being temporarily without a Bun-

B{”Me.ns of a Rubber Tube Held in the Mouth or

Else Supplied With Air From the Blower, Air and

Gasolene Are Forced Up and Thru the Fine Nozzle
. a3 Left, Giving 2 Hot Flame.
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sen burner, I constructed the following ap-
paratus. As thie drawing shows the con-
struction clearly I think an explanation ts
not necessary. This blow-pipe will generate
a flame hot enough to melt glass and kindred
objects. If a hotter flame is desired a few
moth balls (Naphthalene CiHs) may be
added to the gasoline.

Contributed by DONALD H. NEWTON.

A. C. TO D. C. RECTIFIER
Having often desired to charge a storage
battery and finding that the ordinary vibrat-
ing rectifiers were far from efficient, as only

a half cycle was usually made use of, I con-
structeg a vibrating rectifier from an old
telephone bell ringer which I found gave
excellent results, the vibrators themselves
never missing when once properly adjusted.
The circuit diagram is all that is necessary
to elucidate it, %)ut for the benefit of the ex-
perimenters, [ would say, that I mounted
upon the rocker arm two pieces of spring
brass about 1/16" thick, to whi:h were sold-
ered small silver contact points. Sparking
at these points is not strong enough when a
small battery is being charged, to necessi-
tate the shunting of the contact points with
a condenser, but for heavier work it would
undoubtedly be best to do this.
Contributed by ERNEST PUCHI.

A FIRELESS COOKER
The accompanying sketch shows how to
construct a fireless cooker. First pack wool
felt or any insulating material in an out-

Lid “"?~u-mm&m

Fireless Cookers Are Always in Great Demand

Especially in Warm Weather, and the Accompanying

Text and Illustration Show How To Build a Very

Good One, .nd mt.‘h“ Ones Can Be Made Following
Out the Same Principle.

side container to the depth of 4"; line the
container with paper before placing the
packing. Cover a bucket 9 or 10” high with’
asbestos paper, and set this in the center of
container; pack around to the top. Cut a
Eiece of hard board to fit snugly around this
ucket or cylinder and level with top of
cylinder. ake a pad 4" thick that will
fit snugly when the Ed is placed on. Make
lid to fit inside the container so when a
weight is laid on the lid it will compress the
pad and no air can get to the cooking. The
cooking vessels and soap stone can be
procured at any hardware store.
Contributed by C. M. BUCK.
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This department will award the following monthly prizes:

The

f First prize, $5.00; second prize, $3.00; third
urpose of this department is to stimulate experimenters toward accomplishing new things with ol

rize, $2.00.
apparatus or old material, and for the

most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea sub-

mitted a prize 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.

orate, and rough sketches are sufficient.

Use only one side of shect.

The article need not be very elab-
Make sketches on separate sheets.

FIRST PRIZE, $5.00

REVOLUTION COUNTER

When winding coils or other objects whose
turns are to be measured, it is inconvenient
to count them, without the aid of any regis-
tering device.

In the absence of a regular revolution
counter, an attachment similar to that
shown in the drawing may be quickly rigged

up. - .

A length of rod about 4" diameter is
threaded its entire length and fastened on
one end of the object being wound. In the
writer's case this was the live spindle of a
lathe. The nut is made from a small piece
of iron, drilled, tapt and filed, as shown. A
small weight, just sufficient to overcome
the lt,yvisting motion of the screw, is fastened
to this.

#8-32 thread or smalker

oritt and 1901 . cio pere

-- Weight

The Nut Travels Along the Threaded Rod Secured
to the Live Shaft or Lathe Spindle. The Nut Moves
One Thread For Each Revolution.

In operation the nut progresses from one
end of the screw to the other as the shaft
turns, thus recording the revolutions.

Contributed by W. S. JONES.

ELECTRIC BELL FOR POULTRY HOUSE

Many people have been bothered with
night prowlers around and about the build-

Simple and Effective Electric Bell Alarm for Poull
House and Other Buildi Doors. Tumning &Z
Knob Either Way Rings the Bell.

ings. The following plan may be used in
installing electric bells, which will imme-
diately sound an alarm. A metal strip of
copper is bent around the door-knob shank,
and is clamped with a small screw, which
is also used as a terminal. Fasten a metal
strip to the door and bend it out between
the prongs of the strip on the knob. Attach
a wire to this strip and run to the electric
bell. Now when the knob is turned in
either direction the circuit is closed and
the bell will ring.

Contributed by R. WAYNE TAYLOR.

SECOND PRIZE, $3.00

ELECTRIC MOUSE TRAP

The following are plans for the construc-
tion of an electric mouse trap, which I made
and have been using for some time. As a
chemist I have been using a number of
different seeds and roots and have found my
laboratory contained a number of mice. I

Home-Made Electric Mouse Trap Constructed
From a Spark Coil and Spring Brass Contact Strips,
Arranged as Shown.

have tried every possible way to poison
them but to no avail, so 1 set up my spark
coil in the following manner. From the edge
of my workin; table, I screwed a piece of
brass about 6" long and adjusted above this
piece another one of spring brass, which was
very thin about 8" long, with about 14"
space between them. Now we have one
wire fastened to the lower brass to the bat-
tery, the other wire fastened to the upper
piece to one terminal of the coil, and of
course another piece of wire from battery
to the other terminal of the coil. The brass
should be wide enough for a mouse to walk
on. Along both sides of the upper brass

lace the secondary wires of the coil so as to
orm a railing. Raise the brass strips so
that when you bait the top one, the mouse
has to walk on the top brass to secure the
bait, which forms a contact and inasmuch as
he is between the two secondary wires, the
circuit when made kills or stuns him and he
falls off breaking the contact. If your read-
ers are looking for an interesting trick here
it is. The aﬁove trap has killed twenty-
three mice in two weeks’ time. It is advis-
able to place a housing over the bait to pre-
vent mice attacking it from the wrong side.

Contributed by WM. A. CROLE, Jr.

JEW'S-HARP ELECTRO-MAGNET

Illustrated herewith is a useful electro-
magnet made from the frame of an old
Jew's-harp. After removing the spring or
vibrator, a coil is wound around the ring of
the frame as shown in the sketch. This
piece of ‘‘junk’ is useful in picking up small
pieces of magnetic metal, such as needles,
nails, screws, etc., when they happen to fall
in floor cracks, etc., where an ordinary mag-
net cannot reach them.

Contributed by JOSEPH J. ROLAND.

Wibrofor -
removed

A Small Electro-magnet Uuseful for Many Purposes
is Made by Winding Iinﬁnhted Wire Around a Jew's
arp.
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THIRD PRIZE, $2.00
REPAIRING BATTERY TERMINALS
IN SITU

No burning outfit, nor even a torch
of any kind being at hand, it was decided to
repair the lugs by burning without removing
the cells from position and using the batte
current itself, the set being fully charged.
An old flashlight battery cell was broken
open and the center carbon removed and
filed down to a point to serve as the burning
electrode. A clip was bent out of a piece of
heavy brass sheet and clamped around the
end of the carbon by means of a brass ma-
chine screw, under which a length of heavy
flexible copper wire was also clamped. In
use, the electrode was held by a pair of pliers.

About six cells were found sufficient to
heat up the electrode to a bright red; the

How the Lead Terminal of a Storage Battery Was
Repaired by Its Own C;-rr‘ent.

break was then cleaned out and filled in

from a piece of heavy sheet lead used as a

welding rod; use soldering paste flux.
Contributed by H. H. PARKER.

A SMALL SCALE

Having secured a coiled wire spring I
drilled a hole into a base 1 in. thick and of

The Simplest of All Scales—Constructed From =
Piece of gpiul Spring, Carrying a Pan and Index at
Its Upper Free End.

such size that the spring fitted snugly.
Back of the end of this spring I at-
tached a semicircular piece of cardboard
so that I cou'd put markings upon the
cardboard, and to the spring itself I
fastened the cover of an empty glue
bottle, as illustrated in the sketch. I
then hied -ayself to. the ncarest
druggist and borrowed his weights for
a few moments, while I calibrated the
scale and I was yuite surprised to see
how well it worked.

Contributed by LOUIS CEMEN.
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WEATHER INDICATOR
Some time ago I read of the magic lun
tester in your Science and Invention an
accordingly I built one. One day, however,
I noted that the test tube inside was down
at the bottom of the bottle which I had left
oEen. Some four or five hours later a
thunder storm came up. A short time
thereafter on again looking at the magic
lung tester which I was very much pleased
with, I noted that the test tube was again
floating at the surface. Putting two and
two together I determined that here was a
weather indicator, which I should be proud
of and to be sure I have found it to work
every time. For convenience I covered the
mouth of the bottle with a toy balloon,
fastened with a rubber band and now when-
ever | see the test tube at the bottom I
know that there is going to be a change in
the weather. .
Contributed by FRANK M. GORDON.
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REPAIRING BROKEN CARBON
DIAFRAMS

First of all the broken pieces must be
laid on a smooth heavy piece of paper.
The paper and the broken parts are to be

heavily shellacked and the diafram is
allowed to dry thoroly. The paper acts
as a clamp and tightens the whole surface.
With fine sand-paper remove all surplus
shellac and paper until the carbon shows
thru and the diafram is ready for use.
Do not bend it while working.
Contributed by A. FORD.

EXPERIMENT WITH MERCURY

A chemical that is very interesting and
amusing in properties may be prepared by
E?e.l;uction of the metal mercury upon tin

oil).

The chemical is prepared by placing six
or seven square inches of tin foil in a small
Hessian crucible, adding four drops of
mercury and heating over a steady flame.

Skim the resulting amalgam and pour
it out on a small slab, this amaelﬁam may be
spread on glass, molded, kneaded, and made
into any number of queer objects that the
chemist’s ingenuity may devise.

Contributed by

HARRY RICHARD CUNNING.

MAKING LABORATORY TABLE
TOPS ACID PROOF
First paint the table with a hot solution
of the following, giving it 2 coats.
FeSos 2 parts
CuSo« 2 ¢
Kl Mn0¢4 “
H.O 50 ¢
When dry apply a hot solution of the
following, giving it 2 coats.
Aniline Oil CeHs, NH: 6 parts
HCl1 9 ¢

H.0 50

When this is dry rub the surface with
linseed oil until a polish is formed.

Contributed by FLOYD JOHNSTON.

SUBSTITUTE FOR A LIEBIG
CONDENSER
An easily made and inexpensive condenser
can be made from a bottle, a four hole rub-
ber stopper to fit, and about 3 feet of glass
tubing. Take a 2 foot length of glass tub-
ing, bend into a U tube, so as to have both
ends alike; then make a coil at the bottom

of the U tube and put into rubber stopper
as illustrated. Bend both ends to a 90°
angle. Take a-1 foot piece of glass tubing
and make a 90° angle at one end. Put it
thru the rubberstopper. Then take a small
piece of glass tubing and bend first to a 90°
angle and next to a 45° angle. Also put
thru stopper. Put stopper into bottle.
Connect 8 to the water faucet, 9 to the boiler,
and 10 to the bottle into which the distilled
water is to go. Attach a hoseto 11, and let
water. run into sink basin. The water
(undistilled) goes thru tube 8 out of 12, up
around coil and out 13, thru 11, to sink.
The steam passes thru 9 into coil, up and
thru 10, into the empty bottle. ’

Care must be taken in operating this
condenser as some distilled water may be

A Substitute for a Liebig Condenser Can Be Made as

Per Sketch, of Ghs;:ll'iub' Bent to the Shapes
cated.

forced back into the flask if it is allowed to

cool and may result in damage.
Contributed by MILTON SPITZ.

Simple Experiments in Organic Chemistry
By GEORGE A. MacELREE, Jr.

or educational value, has always

stuck to experiments in inorganic

chemistry; because he believes them
to be simpler and of greater interest than
any others. However, this is not the case.
Organic chemistry furnishes some of the
most interesting experiments known. Of
course, real organic chemistry is a very
difficult subject, but you do not need to
know all about its principles to do some
simple experiments; any more than a man
lighting a fire needs to understand the
principles of combustion.

As most people know, one of the greatest
uses of organic chemistry is the preparation
of synthetic perfumes and flavors. Perhaps
one of the easiest and t interesting of
these for the dabbler is the making of what
is termed ‘‘artificial oil of wintergreen.”
This compound is in general use at the
present day and can be bought in all drug
stores. However, it is far more interesting
to prepare it in the home laboratory. - .

OR many years, the man or boy who
Findulges in chemistry for its amusing

Artificial Oil of Wintergreen

To about two ounces of methyl alcohol,
which is commonly called wood alcohol, by
reason of its bein§ obtained by the destruc-
tive distillation of wood (and this kind can
be bought without a prescription), and
about as much salicylic acid as will go on a
nickel, add 1 c.c. of sulfuric acid and then
heat. Allow this to boil for several minutes
and the thin colorless liquid will gradually
turn brown and become oily in nature.
Now cautiously smell the end of the tube
and notice the distinct odor of wintergreen.
When the liguid has become cool, any extra
salicylic acid will crystallize out and leave
a clear brownish solution. In the presence
of the sulfuric acid, the salicylic acid and
alcohol combine to form methyl salicylate,
or “artificial oil of wintergreen,” which is
in common use today, as a flavor and a
medicine.

Artificial Extract of Vanilla
Take equal quantities of carbolic acid

- and chloroform. Heat this in a test-tube
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and then add half as much by weight of
sodium hydroxid, any other alkaline hydro-
xid will serve as well. Raise this mixture
to the boiling point, then let it cool. A
white solid will fill part of the tube. Separ-
ate this from the liquid, and heat it with
wood alcohol. This will form anisic alde-
hyde, which is the perfume of hawthorn
blossoms. Save the liquid, which is very
fragrant, and to it add dry acetic acid.
Cumarin, the perfume of the tonka bean,
will result. This is much used as a sub-
stitute for vanilla.
An Experiment in Combustion

One of the most interesting experiments in
organic chemistry, after synthetic flavors
is one of combustion. his experiment
can be done with little or no danger, pro-
viding the proper care is given acids.
the reaction is accompanied by some heat,
it is best not to hold the tube in the hand.

Into a 6 inch test tube pour about one-half
inch of alcohol, it does'not matter what kind,

(Continued on page 457)
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Dempsey-Carpentier Fight Via Radiophone
By ARTHUR H. LYNCH

The Comprehensive Illustration Above Shows Vividly How the Great Dempsey-Carpentier Fight Ne
Lofty Antenna Located at the Lackawanna Railway Terminal at Hoboken, New Jersey.
Several Hundred Th d People at Least Received the Reports of the Fight in Cities, as Well as in Camp and Far at Sea.

HEN Referee Harry Ertlereached
the count of ‘“nine,” nearly
one hundred thousand ring-

side witnesses held their breath

and watched eagerly to see if,
the intrepid Frenchman could get up
before the fateful ‘“ten.”” He couldn’t;
you know the rest of the story. _

Have you seen one of the pictures of the
crowd which was in that huge arena—
the greatest crowd which ever gathered to
witness a sporting event. Epoch-making,
in the history of sport! Yes, and then
some! But, that crowd, great as it was,
is nothing in comparison to the crowd
which followed the fight, round by round,
blow by blow, through the medium of the
wireless telephone. '

Blow by Blow Re-

ports Received by

More Than 300,000
People

How It Was Done

The Radio Corporation of America,
the D. L. & W. R. R. and the American
Telephone & Telegraph Company, installed
a wircless telephone transmitting station in
Hoboken, N. J., which was connected to a
booth at the arena by a private telephone
wire. :

During the preliminary bouts and during
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The News Was Received Over a Very Wide Area and itIs

Blow, Was Radiated by Radio-Telephone from the
timated That

the championship bout itself, the introduc-
tions of the fighters and the activities in the
ring were telephoned by an observer in the
ress booth to the wireless stationin Hobo-
cen. An operator, at Hoboken, would
then repeat the reports into the transmitter
of the wireless outfit. The fluctuations
of his voice caused various changes in
electrical circuits and after being amplified
some fifteen million times, were radiated
into space from the wires supported by
the well-known Hoboken tower, and
eventually were picked up and converted
again into sound waves at various points
thruout the eastern section of the country.

For the transmitting station, six 250-
watt-power tubes were used, giving a total
output of 1,500 watts. The aerial was

WwWwW americanradiohistorv. com
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strung between the high steel tower,
shown in one of the accompanying illus-
trations, and the clock tower of the D. L
W. R. R. terminal, at Hoboken.
The Absent Audience.

If you take the number of the people,
who were in the arena, multipl¥l by three
and add a few hundred, you will have a fair
idea of the number of those who listened
to the returns of the fight. What manner
of giant do you suppose it would take to
talk in an ordinary tone and have his voice
carry to the rim of a circle such a multitude
would fill?

Go further still; take some of the crowd
you have gathered together and place them
in a New York restaurant; place others
in a hotel in Philadelphia; others in the
Elks' Club in Syracuse; others in various
parts of New York State, New England
and as far south as Washington and Balti-
more. Put some of them aboard ocean
liners, two or three hundred miles at sea,
and still other groups aboard yachts and
small craft in the various harbors and bays
of the coast, within a distance of five
hundred miles. Put a few here and there,
on the farms, and a great number of groups
of from one to thirty in private residences
of the several states, within the same
distance, and you will have a more
definite idea of the vast audience which
followed the wireless telephone reports,
directly from the transmitting station in

New Jersey. :
.In many instances these reports were
augmented by other and independent trans-

mitting stations, taking the original data
and forwarding it thru the medium of the
ether to more distant audiences, which
are not taken into account here, and which
may well be considered to extend over the
entire country. The significance, then,
of this wireless event begins to come home
to us.

In one instance, alone, there was a crowd
of more than one thousand, which received
the news, by means of loud-speakers con-
nected to the receiving station, which was
set up in an open lot. A radio man, on a
millionaire’s yacht, which was going up

the Sound, happened to pick up the signals,
tho he had no previous knowledge that they
were to be sent. He was able to connect
his radio set to a loud talker and all those
aboard the yacht enjoyed the returns.
What is to Follow.

The reporting of the fight was carried

on with great success and has been greeted

List of Articles
Appearing in
September Issue

of “Radio News”
Flying Boat Radio Transmitter

By Jesse Marsten
Radio Guides Ships
By S. R. Winters
Rectifying A. C. for Vacuum Tubes
By L. R. Felder
I. C. W. for the Amateur
’ By G. Lewis
Measuring the Characteristics of V. T's
By L. Lease
Construction of Choke Coil, Two-Step
and Honeycomb Panel By P. Jessup

with such great enthusiasm that it has been
decided by the Radio Corporation to
keep the station intact, tho it was originall
installed for the sole purpose of iroa -
casting the fight reports.

It is to be used for sending out similar
news of other important sporting, political,
and social events. When his next ad-
versary meets Carpentier, it is thought
that an even greater audience will be ready
to receive the fight news. For, it must
be remembered, that there was but little
notice given of the reporting of the event
on July 2nd. The ny is very rapidly
a‘)proaching when every home will be sup-
plied with a radio telephone receiving ap-
paratus, to take advantage of just such
events as this.

Leaving the reporting of merely inter-
esting events, such as we have been con-

sidering, let us remember that another very
important service is being perfected by
the U. S. Government; it is the sending of
weather and market reports to the farmers
by wireless telephone. This service is
pfovin‘g to be a ver{ popular one. Many
of the farms are now following the schedules,
which these telephone stations follow.
During the past few months, in addition
to the distributing of news, on the com-
paratively high power which we have been
considering, other services have been
instituted, notably in the large cities,
where wireless telephone transmitters were
used to transmit phonograph music and
even vaudeville. Individuals have taken
it upon themselves to send out music at

- certain hours, so that those within range

may listen toit. In two or three instances,
radio companies have undertaken the in-
stallation of wireless telephone transmitting
stations in theatres, and the entire per-
formance may thus be followed by any
one, who goes to the trouble of setting up
a simple receiving station.

The editors of SCIENCE AND INVENTION
as well as the editorial staff of our sister
publication Radio News, received the news
of the great prize fight, blow by blow, thru
wireless telephone receiving sets connected
up to the antenna on top of their building
at 233 Fulton Street, New York City. One
of the interesting features of the reception
was that two distinct sets picked up the
ether-flung messages. Mr. Joseph H. Kraus,
field editor of IENCE AND INVENTION,
operated a three-stage audion amplifier
receiving set which was connected to the
antenna on the roof, while Mr. Robert E.
Lacault, associate editor of Radio News,
surErised the large number of visitors by
picking up the messages on a loop aerial
33 ft. square, and amplifying them with
his 10 step French audion amplifier, the
voice emanating in the final stage from a
loud talker of the new type provided with a
large paper cone didfram.

One good feature of the new paper cone
loud-talker is the fact that it does not focus
the sound, but radiates it in all directions
at once.

British Fliers Use Radio

The. photograph
herewith shows the
inside of an English
wireless station at
the Northolt Aero-
drome, with General
Salmond  receivin
radio telegraph an
radio telephone mes-
sages from a squad-
ron of Bristol fighting

lanes. These exper-
iments took place
during the recent re-
hearsal for the air
pageant, and when
this photograph was
taken the airplane
pilots were also being
given their instruc-
tions via radio from
Group Captain Here-
son, stage manager
of the pageant.

The development
ofradiotelephonyand
telegraphy for use in
communicating be-
tween airplanes as
well as between air-
planes and their

ound stations, is
g:in rapidly devel-
oped, and the Am-
erican air force has
been using the radio *
phone or wireless

. - ’

With General

Th Shows the Interior of a British Wire
ePhotomphAbwen ws the Int _ror' sk oM
Fighting Planes in Flight. The

the Radio-Telephone Apparatus at This St -
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eless Station at the Northholt Aerodro
o-Teleg: an P Messages From a
es Were Also Given Orders nn': ﬁl?i“ncﬂm From

speech transmission
apparatus for several
years. The radio ap-
paratus for transmit-
ting as well asreceiv-
ingonboardairplanes
owes much of itssuc-
cess, if not the major
part of it, to the re-
markable develop-
ment and perfection
in the past few vears,
particularly durin
the World War, o
audion amplifiers and
transmitting tubes.
Vacuum tubes, for
transmission of un-
dampt radio tele-
graph signals as well
as for radiophonic
messages, are now
available on the Am-
erican market for
amateurs and experi-
menters as well as
for the regular radio
companies, so thata
wonderful  impetus
has been given to the
application and de-
ve oPment of radio.
We are only at
the beginning of the
road—the future will
see more wonders

year by year.

me
dron of Bristol
Officers Thru
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Fig. 8. A Huge Resonance Wave Coil Used In

Signal Corps Transmitting Experiments. The Coil

Is Here Shown Wouni Around a Teleflph Pole
For a Space of About Twenty Feet.

pies a considerable amount of space, is com-
prest into almost tabloid form. Raising the
wave coil higher above the set, and
lengthening the lead connecting the wave
coil to the set give increased receiving
range.

\While all the preliminary work with this
device was carried out by utilizing single
layer solenoids, we have found that mults-
layer coils will also function satisfactorily,
and are of advantage for the reception of
long wave lengths.

Another point of interest is the fact that
the strength of signals received can be con-
siderably increased by wusing two or more
coils in parallel, the coils having similar
characteristics, and bein~ tuned to the same
wave length. ) :

TRANSMITTER

The fact that the resonance wave coils
act as remarkably efficient redsators of
clectro-magnetic energy was also early
determined. Our first transmitting was
done with ordinary receiving coils. It was

( I

ce Wave Coil

Antennae

MAUBORGNE, Major, S. C.
GUY HILL, Capt., S. C.

PART II

ind, if one terminal of the spark gap
sociated with an ordinary induction cail
're connected to the slider on the wave
il, that the wave coil emitted an electro-
agnetic wave, the frequency of wavelength
which, was determined solely by the position
the slider an the cosl, and the character-
ics of the coil between the positioh of the
der and either end of the coil. The wave
iitted by this simple arrangement was
ind to be one of great purity. With a
sen coil, used for both transmission and
eption, it was found that for a given
:ting of the slider on the coil, a wave of
e same length could be radiated from the
il, used as a transmitter, as that received :
" the coil when used as a receiving device
th the slider at the same point. It was"
t a step from this early experiment to the
largement of the resonance wave coil so
to handle the power of ordinary trans-
itting sets, and to the employment of more
odern transmitters of both radio-teleg-

Fig. 9. Various Types of Resonance Wave Coils Used in
ments by the Authors. In the Center May be Seen a Five Bulb Audion Transmitter.

raphy and radio-tele-
phony, for the purpose
of applying suitably
modulated lg'ligh poten-
tial to the wave coil
antenna, and thus rro-

Fig. S. Tuned System
Used With Audion Amplifier
and Resonance Wave Coil
Antenna. The Antenna
System, as a Whole, Must
be Tuned to be in Reso-
nance With the Secondary
Circuit. Multiple Layer
Wave Coils Have Been

Successfully Used, as Well

as Several Coils on Parallel.

ducing radiation capa-

_Plate Bat

Fil Bat

ble of transmitting
signals over consider-
able distances. We
found that the system
was equally suitable
for the transmission of
damped or undamped
waves, or, in other
words, that we could
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employ either a high potential discharge
method allowing free oscillations to be set
up on the coil, the frequency of these oscil-
lations to be determined by the electrical
constants of the coil and the position on
the coil of the applied potential, or we could
impress a high frequency potential on the
coil, and adjust the coil, so that its natural
wavelength would be the same as that of
the source of high potential.

Undamped wave telephone and telegraph
circuits are readily adaptable to this type
of antenna for transmitting purposes. The
generator of continuous ‘waves obviously
may consist of a high frequency alternator,
an arc transmitter, a vacuum tube trans-
mitter, or any other means for generating
high frequency oscillations, the circuits and
the design of the apparatus in any of the
above systcms being arranged, so that a
high voltage may be applied to the wave
coil. While, as in the case of the use of the
wave coil as a receiver, it is to be noted,

Transmitting Experi-

that it is not necessary to have any antenna .
or ground connection on the coil, or on the
generator of continuous oscillations, never-
theless, it has been found in practise, that
far better radiation is obtained, when the
transmitter is grounded and the apparatus
arranged as shown in Figure 6. Asin the
case of the receiving apparatus, when the
ground is connected to the transmitter, it is
necessary, that the antenna system as a
whole, including the wave coil, the lead
connecting the wave coil to the transmitter,
the secondary tuning elements within the
transmitter, and the ground connection
shall all be tuned to the same frequency or
wavelength as that determined by the
primary tuning arrangements of the trans-
mitter 1tself.

The method of reducing the wave coil
antenna to practise is shown in the photo-
graph, Figure 7, where an arrangement for
transmitting and receiving from a Signal
Corps truck is illustrated. The wave coil
antenna, consisting of a coil wound on a
bakelite tube, slightly over 6 feet in length,
and about 6 inches in diameter, with bare

(Continued on page 474)
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A Radiophone and C. W. Set That Works
By ROBERT E. LACAULT

Front View of the Simple Compact Radiophone Set Which Was Built and Used
by the Author Very Successfully. Fig. 2.

FTER using tools and knives made
of stone, the first men found some
metal, and made their tools and
knives of this. At the time it was
considered great progress, and

later these implements were universally
used. It was the transformation of the
“stone age" into the “iron age.”

At the present day
there are still some
men breaking stones,
with what are called
“stone crushers,”” bet-
ter known in the Ra-
dio field as ‘‘spark « ( [
sets.”” We are at the é
end of the - Radio
“stone age,’”” and the 6

17vbe a3 ascillotor

Fig. 3

trodes of a big rotary gap, is nice to look at,
and allows them to hear what they send,
but they do not realize for a second, how
many watts they use for nothing, and if
they knew that a 30 to 40-watt C.W. set
has a greater range than a 1-k.w. spark set,
they would probably stop and think about
it real seriously.

3 rudes in paralle/ as emokliers

2 rubes &2 porerk/ as modierters

Rear View of Rndic:rhone Cabinet With Back Removed, Showing Inductance
Coils, Condensers and Connecti .3.

Of course, a much greater range may be
obtained with the set here described, and
even some freak distances have been covered
but the normal range is about as above men-
tioned. In fact, the voice has been reported
clear at a distance of 750 miles, several
times, but it cannot be said that the set
has such a range regularly.

The circuit used by
the writer, who has
had a great deal of
experience with vac-

uum tube sets, keeps

L 1
QD) -

@4

the wave-length con-
stant, in spite of the
change of natural
period of the aerial,
caused by the swing-

newest is the C. W.

or ‘‘undampt wave
age,”” and, as usual,
it ie'difficult to make
everybody take kind-
ly to;something new.

But :remember, it is
only  the first step

Mica consenser
(Oubiner)

ing of the flat-top or
the lead-in, a feature
“specially 1mportant
in winter. Any ama-
teur who' has lis-
tened to C. W, or
phone, has noticed
that the tone changes

that costs, and once
that is made, one
finds the new thing
80 great a progress,
that he quickly for-
gets the old, and even dislikes those who still
use it, calling them names.

If every Radio amateur would realize this,
and adopt the new system, i.e., undampt
wave, everyone would be satisfied and great
progress would be accomplisht. The reason
most amateurs still use spark sets, is be-
cause the sparks jumping between the elec-

This Diagram Shows Clearly How the Antenna
Inductance Is Wound, the Plate Coil Winding Being
Wound Side by Side With the Antenna B

Complete Wiring Diaunn’lnc‘)f Rndioghone V. T. Set Which Can Also Be Used for C. W. Telegraph Trans-

ssion. Six Bulbs Are Here Shown in Use. Fig. 1.

Besides the power question, there is an-
other one still more important; this is the
interference caused by their sets, almost
all of them emitting a wave, which ignores
completely or in part the lawful decrement.

In any Club, the “QRM" question is
much discust, but the -members personally
do not do much to reduce it. The answer
is, C. W., or Radiofone.

To construct an undampt wave or
radiophone transmitter it is merely neces-
sary to have a panel and a cabinet and
mount inside some V.T. inductances, con-
densers, and a few other things, and there
you are, the only delicate point being, to
usehonly the proper dose of each to make it
right.

glt is the purpose of this article to give the
value of the parts to be inserted in the
cabinet, in order to produce an instrument
that will send signals 250 miles, and speech
about half that distance regularly, under
good conditions; that is to say, with a good
aerial, free from the screening effect of
nearby trees or buildings, and having a
good ground. By ground we do not mean
gas or water pipes, altho these may be
excellent, but zinc plates with as large a
surface (several square yards) as possible,
or wire cloth buried in tKe earth about one
or two feet; in wet earth, if possible.
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and the signals some-
times suddenly van-
ish; this is due to a
small change in the
capacity of the aerial,
which, with the sharpness of the undampt
waves, changes the wave-length a few.
meters, thus slightly detuning the set and
compelling the operator to constantly tune
the recciver. In this set, the antenna has
no effect upon the wave length radiated.
may be seen in the diagram, Fig. 1,
one tube is used as master oscillator, two

(Continued on page 476)

Details Are Here Illustrated Showing How the
Closed Iron Core Choke Coil Is Constructed. These

May Also be ed from Radio Supply Compan-

ies. The Same Arrangement as Here Suggested

Can be Employed }n Building a Modulation Trans-
former as
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Under Water Sound Detector.
(No. 1,378,960 Issued to Joseph War-
ren Horton.)

Heretofore it has been quite difficult .

to determine the direction from which
sound waves emanated due to the fact

that locaters and sound detectors were
invariably mounted rigidly to a vessel,
8o that it was necessary, in order to
discover the position from which the
souni emanated, to change or alter the
cours: of the ship. With this inven-
tion. however, such action will be un-
neces<ary. Essentially it consists of a
sort of T shaped buoyant cross-arm,
upon which at the three extremities

are mounted microphonic detectors. .

This is towed behind the vessel by
means of a cable, to which cable a
weight is attached sufficient to cause
this T shaped body to remain sub-
merged slightly below the surface.
Connections from the microphone
communicate with the electrical ap-
paratus on board, and when it is neces-
sary to determine the exact position
of the source of sound, the operator
listens to two of the microphones and
then by varying his controls until the
intensity in both these microphones
is the same, by simple triangulation
he can determine the position of the
sound-source. He then chooses an-
other pair of microphones and again
triangulates.

Hair Singeing Machine.
(No. 1,378,137 Issued to Warren A.
Ross.)

Many of us have often gone into
barber shops and noted the rather
peculiar odor of burnt hair. Those
who believe in hair singeing, claim

that it is superior to hair clipping,
in that it closes the hair and seals them
against loss of vitality thru the hair
shaft. Others know better. This
hair-singeing machine comprises a
handle similar to an ordinary pair of
hair clippers. The interior of the
handle has a hollow passage thruout
its length. The comb portion at the
bottom is drawn thru the hair of the
patient, causing the hairs to extend
upwardly and to come in contact with
the heated ends of a tray or plate,
which is kept hot by mecans of re-
sistance wires thru which electric cur-
rent flows. The singed hairs fall
in the rear of the open head of this
device, where an air suction causes
them to be rapidly delivered to an
exhaust thru the handle, and thence
by means of a tube to a position where
the exhaust fan is located. Odors
of course are cxpelled simultaneously.

= 4

Mooring for Airships.
(No. 1,378,341 Issued to Robert
Alexander Frazer and Leonard

Frederick George Simmons)

Usually for this purpose it has been
proposed to employ three mooring
cables of equal lengths connected at
one end to a common swivel or con-
nection upon the airship and at the
other ends to three fixed bollards on the
ground at the apices of an equilateral
ground base. It has been found that

with this method the airship in a heavy
wind causes at least one cable to slacken
ind the ship rides down upon the other
members upon which greater tension

is now put, the tendency being some-
times to snap the cables or stress the
airship. In this invention the paten-
tees employ a plurality of cables, each
cable passing over one or more swivel-
ing pulleys carried by suitable braces
or fittings.

Stage-Effect-Controlling Device.
(No. 1,379,654 Issued to Frank R.
Summermeyer.)

In order to produce automatically
such effects as sound, calls, colors, etc.,
in relation to a motion picture and in
exact synchronism with it, the inventor
has devised a contrivance similar to
the player-piano device, in which a
reel of perforated tape moving at a
slower speed than the film, but gov-
erned by the movement of the film,

passes over a series of elongated open-
ings, which set of openings com-
municate with controls of small bellows-

like structures. An exhaust fan
causes these bellows to operate when
the perforated portion of the paper

strip passes over one of the orifices.
These bellows devices close electrical
contacts which communicate with the
various instrumentalities emitting
sounds, as naturally it is possible to
produce as at the present day.

Phonograph Needle Sharpener.
(No. 1,378,597 1Issued to George
William Mayer.)

This is a rather ingenious little con-
trivance, whereby everyone who pos-
sesses a phonograph employing metallic
interchangeable needles will be able to
resharpen them. Essentially it con-
sists of a handle upon the forward end

of which is clamped a grinding disk,
whose perifery forms the grinding edge.
Protruding from the center of the
handle, an arm is arranged which is
provided with a bearing and socket,
forming a means for holding the needle
with the point of a phonographic
needle at a definite angle with regard
to the grinding. surface of the wheel.
It is then merely necessary for the
operator to do one of three things
in order to sharpen a phonographic
needle. He can ecither hold the grind-
ing wheel and the handle stationary
and swing the needle holding arm
around the grinding wheel, or he may
rotate the grinding wheel and keep
the ncedle stationary, or he may rotate
both in opposite directions.

Sound Reproducer.
(No. 1,378,835 Issued to Robert W,
harlton.)
Hitherto it has always been found
necessary to either employ two re-
producers or to change the angle of

*)

the reproducer for functioning properly
upon vertical and lateral cut records.
With this device such a thing will not
be necessary and the position of the
diafram does not have to be changed.
Broadly, the invention comprises a
special stylus bar, connected as usual
to the diafram at one end, and having
a pivotal connection with the perifery
of the sound box. This stylus bar is of
a duplex nature, one end of is perfectly
straight and the other is bent to an
angle. Simply shifting the sound box
thru an arc of but a few degrees,
without changing its angular relation,
with regard to the face of the record,
will cause another needle to come into
position; one needle with the straight
stylus bar being adapted to play the
lateral cut records, and tie other +-ith
the angular stylus bar for vert al-
cut records. For eliminating n-
necessary wear a rod mounted upor. a
spring sustains the weight of the sound
X.

Life Saving Apparatus.
(No. 1,380,026 Issll.l)gd to Henry

W. Walters.)

Due to the yearly toll of lives re-
sulting from drownings, many in-
ventors have attempted to overcome
this loss. The invention described
herewith is one of such. There are
three elongated members, two of them

cone shaped and one cylindrical jo.
together, so as to form a cylindrical

ed

body pointed at both ends. A rod
passes thru this hollow set of bodies
joining them together rigidly and has
eyelets on both ends. The entire buoy
is covered likewise with three or four
longitudinally arranged ropes, enabling
a drowning person to secure a firm
grip. Several of these buoys may
be connected upon the same life line
which is pulledpo by a life guard or
swimmer toward the drowning in-
dividual. The reel which holds the
rope is also made buoyant, so that
should the life guard, who holds the
reel, drop it, in attempting to assist
the other guard to bring to shore the
rescued porsons it will float. In view
of the fact that the buoys are narrow,
elongated and pointed at either end.
it is a relatively simple matter to tie
one end of the life line to the rescuer's
suit, who then swims out unreeling the
rope and drawing the buoy with him.

Intermittent-Vacuum Massage-
Machine.
No. 1,378,922 Issued to George A.
Ward.)

Here is a new device along the lines
vacuum massage devices.

of The

machine is operated manually by a
crank or may b: operated by a motor
if so desired. A rubber cup shaped
applicator is applied to a portion f

pl

the skin of the person to be massaged
and a crank is rotated. This in turn
serves to operate an eccentric me-
chanism, thru a series of gears whereby
@ pump-plunger is reciprocated in the
cylinder. Consequently it will be seen
that upon the down stroke of the pump
plunger, the suction at the mouth of
the applicator causes the skin to be
drawn into it due to a partial vacuum
tormed, and at the up-stroke of the
})Iunger. the skin is released. It will
e seen, therefore, that the applicator
alternately sucks and releases the skin.
needle valve is provided for regula-
tion of the suction which allows some
air to enter so as to prevent such a
powerful effect at the mouth of the
applicator.

Pencil.

(No. 1,378,174 TIssued to
Ferdinand Kaiser.)

. This is a rather clever
invention comprising a
barrel and a_tubular mag-
azine fixed withina holder.
Thisfreely received point-
ed leads which have been
fastened rigidly to a me-
tallic grip, Near the
lower end of the pencil a
slot is arranged which
allows for the discharze
of the pointed leads, but
this end is fitted with a
springlike tongue which
prevents the leads from
being forced backward
after they have once been
ejected from the holder,
and should the point of
the pencil break, it is a
simple matter to get rid
of the broken end by
simply bending the metal
magazine backward and
forward, and forcing the
next lead of the magazine
into writing position.

Aircraft Torpedo Dropper.

(No. 1,379,788 Issued to Andrew
Jackson Stone.)

It is of great importance in maritime
warfare to attempt launching self pro-
pelled or automobile submarine tor-
pedos from aircraft by lowering
them into the water. When they
reach the water, or are but a few feet

from the surface, the cable is usually
severed, It is important that the air-
plane which holds them suspended from
that cable shall not be jarred to any
great extent. Should it be allowed
to remain dangling from the cable and
strike the water before being re-
leased, serious damage might result
to the plane. In accordance with this
idea the inventor has proposed a means
whereby it is possible by means of a
pair of tongs, to release the torpedo
at the predetermined point, and yet
to recover the cable it desired, or cut
the cable. A scunding device can
tell the aeronaut exactly when the
torpedo is near the surface of the water.
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Scientific Humor

“Can’t You Take a Joke?” the Contribu-
tor Asked the Joke Editor.—'‘What is the
secret of success?’’ asked the Sphinx.

“Push," said the Button.

“Never be led,” said the Pencil.

“Take pains,” said the Window.

“Always keep cool," said the Ice.

“Be up to date,” said the Calendar.

“Never lose your head,” said the Barrel.

“Make light of everything,” said the

ire.

“Do a driving business,"” said the Ham-
mer.

“Aspire to greater things,” said the
Nutmeg.

“Be sharp in all your dealings,” said the

ife.

“Find a good thing and stick to it,” said
the Glue.

“Do the work you are suited for,” said
the Chimney.—Mario Cioffari.

He’s Lucky—
We Never Dol—
ngs. ‘“Prof.
ingus has at
last discovered
the missing link."”
aggs: ‘‘Where
did he find it?"

Ji “Under
the bureau, I understand.”
—John H, Schalek.

Artless Art.—HE—'‘Girls are better look-
ing than men."”
HE—'‘Why, naturally."
He—*“No, artificially.”
—F. D. Hensel.

Hoarse Sense.—'You are hoarse this
morning. You must have caught cold in
the theatre last night.”

‘‘Shouldn’t wonder. I sat in the Z row
(zero).””—Donald Glasson.

Or Chemical
Affection.—
Tom: “Harry is
dreadfully in love
withthatblonde.”

Jim: “Yes, and
his family
thinks it's a case
of hypnotism.”

Tom: “I don’t know but I think that it
is a case of chemical attraction.”

—Mortimer Eckstein.

Letter Go, Boys.—HE—*You're good at
anagrams, aren't you?'

SHE—*‘Sure, spring one."”

He—"Here it is. Take away my first
letter, take away my second letter, take
away all my letters, and I am still the
same. What am I?"”

SHE—'You're a postman,

ou r
fish.”—John H. Schalek. you poo

The Automobile imParts Good Advice.—
“Brighten up,” says the Headlight.

“Don’t be a knocker,"” says the Cylinder.

‘“Keep cool,” says the Fan.

‘“Don’t blow too much,” says the Horn.

‘“Be a dgood mixer,” says the Carburetor.

‘‘Avoid friction,"” says the Bearing.

‘‘Re-tire early,"” says the Casing.

‘‘Cut out the noise,” says the Muffler.

‘‘Be a good felloe,” says the Wheel.

‘A quick turnover is what counts,”
says the Crank.

“‘One good turn deserves another,” says
the Connecting Rod.—Robt. P. Fish.

Chemical (?) Affinity.—GRUFF—Why is
Molly cool (molecule)?
BurF—Because she has a Tom (atom).
—V. Vincent.

First Prize $3.00

And Is
Never Re-
covered. .—

Professor:
‘“‘Under
what com-
bination s
gold most

quickly re-
leased?”’
Student: ‘“Marriage, sir!”
—W. Shaw.
Hadn't Joint ’Em Yet.—PROFESSOR OF

BroLoGy—‘"What can you tell me about
the joints?"’
NEw STUDENT—“I don’t know much
about 'em sir, I’'m a stranger in this town."
) —Louis L. Lakatos.

“I'll be dammed,” said the River.

“I'm on the run,” said the motor.

“I've been exposed,” said the film.

“Well! I'll be darned,” said the stocking.
—Emil Mals, Jr.

So That’s What Busts ’YEm.—TEACHER—
“What are we studying today?"’

STUDENT—*Infernal combustion
gines.”'— Norman M. Dahl.

en-

Call the Bootblack.—Electric light in
dark place, “Here's where I shine.”
—Emil Mals, Jr.

E receive daily from one to
two hundred coniributions
to this department. Of these

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

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

will be paid to each one.

He Registered 1009,.—FIRST STUDENT—
“How was the examination?’’

SECOND STUDENT—*Just like Edison's
Questionnaire.”

FirsT STUDENT—'"What do you mean,
‘Edison’s Questionnaire’?"”

SECOND STUDENT— "‘Oh, I couldn’t an-

_swer any of them."—Barnard Wolfe.

A Racial U
lift-er.—J a c
“My rother
takes up French
Spanish, Ital-

ian, Hebrew,
German and
Scotch."”

Jill: “Good-
ness, when does
he study?”

Jack: “Study!" He doesn’t study. He
runs an elevator.” —Donald Glasson.
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Is a Miss as Good as a Mile Here?—
SILINDER—*‘What are you doing these
days?”’

PLucG—"'1 make some hits with lots of
misses."'—Emil Malz, Jr.

The Art of Mnemonics.—On entering
a post-office to send a registered letter to
her son in China an old German woman
found that she had forgotten his address.

She told the clerk of her predicament.
“Ach, it sounds like an auto some vay,”
she told him.

“Toot-toot?’’ he asked. She shook her
head. He then turned to his assistant.

‘“Joe,” he inquired, ‘‘what noise does an
automobile make?"’

“Honk-honk,” was the reply.

“Ach, dots it,” said the woman and went
away satisfied.—Cectlia Callahan.

But Will He
Go?=—=Ein:
‘“Jaggs has in-
vented a won-
derful clock.”

“Stein:
‘“What’s won-
_del;ful about

Ein: “Well, beginning at ten o'clock,
instead of saying ‘Coo-coo’ it says ‘Time-
to-go; ain’t you gotta home?'”

—John H. Schalek.

Checkmated.—“We had quite a game
up at the boarding house last night."

‘‘Poker?"

“No, the landlady was going to lick one
of the boys for not paying his board, I
tried to checker, she jumped me, crowned
him, and told us both to move.”

“Did you do it?”

“‘Chess.”’— Nelson Shepherd.

Those That
Get No Ice Are
Boiled.—The
other day I was
talking with a
farmer from
Southern Ari-
zona. He said '
it got so hot
down there that he had to feed his hens
cracked ice to keep them from laying hard
boiled eggs. —Fred Carlton.

A Hot One.—ProF. (in physics class)—
“John, why didn't you complete the last
experiment on the tempering of steel?”’

STupENT—'‘Well sir, I began heatin
the steel as you said and the first thing
knew the strip of steel lost its temper, and I
could not complete the experiment, while
it was in such a state.”—George Mueller

We Pronounce it Rank.—JAck: “Say
Joe, how do you pronounce C-A-S-T-O-
R-I-A?"

OE: ‘“‘Castoria.”
ACK: “Nope. The doctors pronounce it
harmless.”"—J. P. Parker.

Perpetual Motion Again?!X.—Cus-
ToMER: “That fountain pen you sold me
wasn’t any good.”

>S'ALESMAN: “What was the matter with
it?"

CustoMER: “The other day when writ-
ing with it, it stopped writing all of a
sudden.”

SALEsMAN: “Did you fill it?”

Customer: “No, it said self-filling on
the box.”—Freeman Campbell.

I N
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not be answered by mail free of charge.

4. If a quick answer is desircd by mail, a_nominal charge of 25 cents

s made for cach question.

If the questions entail considerable research

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

Magnetism Versus Gravity

(1128) Chas. L. Harrell, Richmond, Ind., writes:

Q. 1. If you place a bar magnet upon a pan of a
scale and its weight is so much and you place another
magnet underneath its weight increases. X

Therefore are scales an instrument for weighing
or for measuring the attraction of the earth to the
object?

A. 1. Weight is directly proportional to the den-
sity of an object, and depends on the gravitational
pull of the earth. If this gravitational pull can be
overco:ne, the object has no weight. Hence, if a
means of overcoming gravitational pull is exerted
upon ti:¢ object, this object will be suspended and
float and have no action upon a_ balance which only
records the gravitational pull of said object. It is
therefore, the pulling force upon our bulk and density
which causes weight.

Operating Turbines on Drinking Water
Supply

l((1129) Michael J. Jones, New York City, N. Y.,
asks:

Q. 1. Why could one not operate turbines with
the water supply coming to the city from Croton
Lake?

A. 1. In answer to your recent communication,
we would like to inform you that no doubt the Croton
water, which comes into New York City, could
harnest and converted into electrical power tru the
medium of several hydro-electric plants. Thiz:, how-
ever, would tend to reduce the water pressure in the
city which we belicve is low enoug as it is now, only
between 60 and 80 pounds per square inch.

Q. 2. Would the water be made undrinkable?

A. 2. As long as the generator is kept absolutely
clean and nn oil manages to get into the interior it
will have absolutely no effect on the water as far as
its drinking quality is concerned, but this is almost
impossible of attainment.

Solidifying Water

(1130) Felix Kohn, Paris, France, ask::

Q. 1. Is there a way of solidifying v-ater s» that
after it is set in motion by revolving a container of
the liquid it could be hardened and form a para-
baloid?

A. 1. Why go thru all the trouble of attempting to
solidify water while in motion? \vhy not take a
thin mixture of plaster of Paris and water and rotate
this until it sets, whereupon a parabaloi i will result.

This has been proven and in fact, several experi-
menters have made reflecting telescopes in such a
manner as this.

You can solidify water by freezing it.

Storage Battety Paste

(1131) _ N. C. Kelly, Hudson, Mich., writes:

Q. 1. Please give composition of the paste used
in storage battery plates.

A. 1. We would advise that the following have
been found to be effective’and are widely used in acid
storage batteries.

Litharge, which is one of the lead oxides, is used
for the negative nlates while red lead, more oxidized
than the above, is used for the positive. A paste is
made with dilute sulphuric acid, one part to four of
water. This sets very quickly.

Another method (James).

For the positive plate:

edlead........ ...t
Litharge..
Asbestos. ............ ...
Powdered Carbon
For the negative:
Litharge. .
Asbestos . .
Sulphur. .. .
Carbon............

New Radio Devices
(1132) y '
several questions in regard to new radio inventions.
A. We would state that there are large numbers
of devices which could be invented which would
yield the inventor money. One of the greatest would
be a practical vacuum tube detector, or other form
of detector, which can be used for the recention of
wireless messages, both damped and undamped.
Needless to say, apparatus of this nature will have
to be reasonable in price, much more so than the
presert valves, and work as efficiently, if not more so.

Clide W. Hall, Webster City, Ia., asks’

A phonographic recorder which can be used with
all types of disk phonographs, would be very ideal
and large sale for the same should be found. A good
type of amplifier or otherwise microphonic, should
have a ready market if produced at a reasonable sum.

There are two ways of looking at inventions, one is
to make good apparatus of high value, and charging
of course a good price, or to make smaller apparatus
much cheaper than that on the market at the present
day, which will work as efficiently, and will sell to
the multitude of amateurs utilizing radio.

Undoubtedly, Mr. Hoxie's invention will meet with
great favor now that high si radio-communica-
tion is definitely established, but only a few of the
large commercial stations will be ablé to employ this
method, as it involves considerable expense to install
and maintain, altho on the other hand expense of
keeping the generator going is greatly reduced. We
always hold that the best form of an invention will
be one, in which large quantities can be sold at
reasonable profits, and thus become definitely estab-

lished. The perfect detector not being here as yet,

any work which may be successful, will more than
repay any research work on the part of the inventor.

Mixing Chemicals

(1133) Alfred Hodges, Alma, Montana, asks:

Q. 1. Inone of the articles in Science and Invention
you speak of mixing chemical parts. Is this parts by
weight or volume?

A. 1. When any article speaks of parts, it means
parts by weight, and if you use 154 parts or grams of
chloride of gold you will add to that 2,000 parts or
2,000 C. C. of water, inasmuch as one C. C. of water
weighs one gram.

. 2. What candle-power is equivaleat to one
watt of electrical energy?o\vhat is the difference be-
tween 2-phase and 3-phase curre~ts?

A. 2. Generally, one watt produces one candle-
power in tungsten filament lamps, altho some of the
newest type lamps develop a greater efficiency than
that. Two-phase and three-phase current has been
described time and again in this journal, and we would
advise that you peruse some of the back issues, or
else refer to some good book on the subject, such as
Timbie and Higbie's works on Alternating Cutrents.

Acrial Sled

(1134) Ralph Hoh, Appleton, Wis., writes:

Q. 1. Will a 7 H.P. motorcycle engine drive an
aero-sled?

A. 1. A seven H. P. engine will easily drive an
aerial sled. The propeller should be about 3 to 3%4
feet i1 diameter, dependent upon the thrust, either
belt drive or chain drive may be employed, and some
form of clutch should also be inserted.

Closed or Open Core Transformer Best?

(1135) J. E. Hall, Seymour, Ind., asks:

Q. 1. Which is more efficient for radio-transmitting
purposes, a closed or open core transformer?

A. 1. A closed core transformer is far more effi-
cient than the open core transformer, for radio or
other purposes. Therefore, if you build a closed core
transformer having the same current consumption
as the open core transformer, you will get a much
greater output and transmitting range from the
closed core type under similar conditions.

Nickel Plating Outfit

(1136) Elmer E. Adams, Chicago, Ill., inquires:

Q. 1. How can I make a small nickel-pl. ‘ng out-
fit? I have the battery and tank but don’t k ‘ow the
composition of the solution.

A. 1. A nickel-plating outfit consists ess- itially
of a jar containing an anode of metallic nickel, and a
bath of the following solution:

Nickel and ammonium sulfate, 10 parts; bc 1cic
acid, 4 rarts; distilled water, 175 parts. Peiiect
cleanliness of the surface of the article to be plated
is an essential to success.

This cleansing is generally accomplished by boiling
in a strong solution of caustic potash. The article
should then be washed and never handled, except
with a wire. It is then scratch-brushed under water,
which renders the surfac. bright.

Resistance Problem
(1137) Clarence B. Burge, Cambrilge, Mass.,

ays
Q. 1. 1 have a 7V. 30A. generator. I desire to
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maintain a current of 16 amps. What resistance
must | have?

A. 1. The external resistance must be 0.43 ohm.

The resistance may be made out of any suitable
resistance wire. By obtaining the resistance per foot
of the wire, you will be able to determine exactly
how much wire is necessary.

German silver, iron. or any other resistance wir
may be used. .

Can Animals Foretell Weather?
(1138) Ralph E. Belsinger, Cincinnati, Ohio.,

asks:

Q. 1. What is the scientific opinion today of the
ability of animals to foretell weather?

A. 1. The scientific opinion of today is that
animals cannot foretell seasonal weather, either by
the thickness of the fur or in any other manner.

Q. 2. Itis the opinion of some that birds see more
clearly because they can detect ultra violet or infra
red illuminated objects. Is this so?

A. 2. It is probable that the keen sense of sight
of birds is due to a greater cultivation of that very
important asset. Birds, as you know, have con-
stantly been using their eyes to a greater extent than
man. A sailor trained at sea and traveling the sea for
years, will have a much clearer sense of sight and
much keener vision than us landlovers. We do not
believe that the infra-red or ultra-violet rays have
much to do with the keen sense perception of lower
animals, altho when tests were made on dogs, it was
discovered that they react to ultra-violet rays.

Size of Transformer Cores
8139) R. R. Bassett, Joplin, Mo., asks:

. 1. Pleage give size of iron cores for transfor-
mers from 100 watts capacity to 5000 watts.

JA. 1. We are giving herewith size of cores for
different capacity closed core transformers.
Capacity Thickness
in Watts Length Breadth & Width
1 10 6 1
200 1034 634 1
300 11 6y 1.2
400 121y 634 1.3
500 14 7 1.4
600 144 7% 1.6
700 15 734 1.7
800 15 A 1.8
900 15 8 1.9
1000 15 817 2
2000 1744 834 234
3000 18 91y 214
4000 18 937 234
5000 20 10! 3

Highest Voltage Produced

(1140) Landis R. Bradfield, Paullina, Iowa,
writes:

1. What is the main differcnce between
motor and dynamo?

A The difference between a motor and a
dynamo is in the broad sense of the term that
the dynamo generates electrical current and the
motor consumes electric current generated and
giving forth mechanical power. n the larger
machines, there is a radical difference in the
winding of a motor and a dynamo. A motor
can never properly be called a dynamo. unless
it is used as such. There are, however, machines
which can_act either as dynamos or motors.

Q.’ 2. What is highest voltage produced by
man?’

A. 2. The highest voltage produced by any
electrical machine is way up in the millions
(about 60,000,000). this {eing attained by the
use of Tesla transformers.

Q. 3. Will a shock from a 110 V. circuit
prove fatal? What is the highcst voltage to
which a person can be subjected?

A. 3. Currents at a precsure of 110 volts have
been known to fatally injure adults. This,
however, will depend greatly on the ampera
and the area of applied contact. Some people
can place a finger inside a lamp socket with
impunity and only a slight ctinging sensation,
rc~mbling needle pricks, results,

Currents at a pressure of several million volts
can and have been past thru the body. provided
the frequency is sufficiently high. Take, for
instance, the article on *“Cold Fire” appcaring
in the November, 1919, issue of this journal.

—_— e —
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How Would You Like to Earn

$83 a Day?
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The true story of J. F. James, the shipping clerk who became president of a

great manufacturing company.

What was the secret of his success ?

By Richard . Samson

HE other day I spent a few
precious hours with Mr. J. F.
James, President of the Mascot
Stove Manufacturing Company, of
Chattanocoga, Tennessee.
Fifteen years ago he was working as
a shipping clerk in a stove foundry for
$9 -a week. Today he is making
$25,000 a year, or $83 a day. As
Mike Murphy, the famous college
trainer, used to say—‘“You just can’t
beat a man who refuses to be beaten.”

Somehow, whenever I meet a man
like this, and learn the story of his
life, I am doubly glad that I am an
American.

For this is truly The Golden Land of
Opportunity. “The barriers are not
yet erected which shall say to aspiring
talent—'Thus far and no farther.””

Few men have started life with as
barren prospects as J. F. James. Born
in the mountains of East Tennessee,
forced to go to work before he had
completed his education, he might easily
have fallen into the rut of mediocrity
and stayed there.

But one day, glancing through a
magazine, he came across an adver-
tisement which appealed to him so
strongly that he read it twice and then
tore it out of the magazine to read again.

It told how thousands of other
men had won promotion through spare
time study. How they had trained
themselves to do bigger things! How
they were ready and waiting when
Opportunity came!

HAT day J. F. James made a

resolution. He said that what
others were doing, he could do! So he
tore out that familiar coupon, marked
it, signed it, and mailed it to Scranton.
Though he did not fully realize it at the
time, he had taken the first step along
the Up-road to Success.

So it came about that J. F. James
studied while other men wasted their
time shooting pool or playing pinochle
or watching the clock. They are still
doing it today—worn, discouraged men
who cry out that Fate is against them
and that “they never had a chance.”

Doomed forever to small wages,
fighting a losing fight against poverty,
missing the really good things of life,
they cannot understand how “Jimmy"
James got ahead.

J. F. JAMES

Just 40 years old and e-rmnl $25,000 s yeoar.

To young men he says:—‘Stop killing tl-.

Study the theory of your work. Then you're
bound to succeed.”

“I didn’t make a drudge of my-
self,”” said Mr. James the other day.
“T had time for baseball and everything
that seemed worth while. I had just
as much fun as the other fellows, but
instead of wasting time, I turned it into
gold through my I. C. S. course.

“Every hour I invested in study has
paid me better than any other invest-
ment I ever made.

“It has brought me a large income—
the satisfaction that goes with success—
the money to buy anything I want—a
good home and an automobile for my
wife and children—the esteem of all my
friends. I feel that I owe the I. C. S.
a debt that I can never repay. They
made my success possible.”

HAT about you? Are you satis-

fied to stand just where you are?
Or do you really want to be somebody ?
It all depends on what you do in your
spare time,

“There is not a man in power at the
Bethlehem Steel Works today,” says
Charles M. Schwab, “who did not be-
gin at the bottom and work his way
up. They won by using their normal
brains to think beyond their manifest
daily duty.”

And one of these execu:ives earns a
million dollars a vear!

WWW . amerlcanradlohlstorv com

The difference between a successful
man and a failure is almost always a
matter of training.

As Andrew Carnegie said:— “Al-
though my whole works were to be
burned down, it wouldn’t be a fatal
blow—if I still had my organization,
my trained men.” :

You can be one of these trained men.
You can get the training you need
right at home in spare time.

For thirty years, the International
Correspondence Schools have been help-
ing men out of routine drudgery into
work they like—helping them to win
advancement, to have happy, prosper-
ous homes, to know the joy of getting
ahead in business and in life.

In offices, mills, shops, stores, fac-
tories—in every line of endeavor—
I. C. S. men afe “the first to be hired
and the last to be fired.”

How much longer are you going to
wait before taking the step that is
bound to bring you more money? Isn’t
it better to start now than to wait five
years and then realize what the delay
has cost you?

One hour after supper each night
spent with the I. C. S. in the quiet
of your own home will prepare you for
the position you want.

Here is all we ask: Without cost, without
obligating yourself in any way, mark and
mail the coupon. It takes but a moment of
your time, but it is the most important single
thing you can do today! Do it right now!
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When a man like
you must fight

You probably haven't had a real fight since you were
very small. semlnf a dhgute with your fists is the last
thing you'd think of. And yet, a time may come when

ou will have to fight.

"s o a rowdy in the act of insulting a

woman. Could j ou look the other wa. No, sir, you'd
i‘;soon hedeserved.

?
But could you uarrel might lead to the challenge.
Peme oulside ana Aght. Eonid you do it and hold
your own? Or sup| ou were attacked in a deserted
street after dark. You'd hare (o fight!

R , those two Jisis of yours are the dest weapons—
they're always with you, always rcady. f
Marshall Stillman will teach you boxing and self-
de e ot ow&ho;n ndamentals (bitting guardt

n course, the fun 5 .
g:&une' 'd:&?gb pmﬁ?ﬁ"‘ﬁi-‘? l‘r:x ven:y tia“bre.}oré

you y e movemen!
a mirror—the breast strokenfn sw?mml , holding out
. Bubconsciously you are led
ws, guarding, duc . feinting,
ough you had areal opponent betore you,

W, red the dnmgst. you're
taught every good blow in the ring—how to land it, and
bow to guard nent's counter.

'Bozing. Marshall Stiliman has come

bined such scientific blows as the Jack Dempeey Trlgle.

the Benny nard Triple, the Mike Donovan Double,

etc.. Into three lively rounds for daily ce.

b }:',ou're also taught 12 wrestling holds and 15 jiu jitsu
olds.

The course Includes a set of muscle building exercises.
The Colon Exercise (a remedy for constipation) and Syn-

thetic Bre-?ﬁnx (a lung developer and aid In g
nervousness) .

And you free an lllustrated h of 69 great
boxe';s v);uh q"ltnude" stories seldom h outside pro-
fessional circles.

Sent Free on Approval

‘The entire course is sent on ap?ovd. If not satisfied,
you return it in 10 days. If you buy it, you have till the
15th of the following month to pay (85 in the U. 8., $6in
Canada, $7 in forelgn countries). Send no money, but
mall the coupon now to Sulte 14313
Marshall Stillman Assoeiation, .

461 Fourth Ave., New York
e m oo mmom e COUPONes o= = = = = =e
MARSHALL STILLMAN ASSOCIATION
Suite 1421-J. 461 Fourth Ave.. New York

You may send me your lete course in ‘.Boxlngomd
Selt Defense, including extra instruction ribed ve.
l7glve you my pledge that 1 will pay $5 (86 in Canada,
$7 in_foreign coun i for the course on the 15th of next
month or return it in 10 days after 1 receive it.

'~
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Editor’s Mail Bag

(Continued from page 429)

can't be quite so good as the real article,
you with the mind that can delve into
such a store of knowledge acquired by all
sorts of experience, should be able to con-
ceive something very near as good and
possible to make at home.

Wireless 'phoning is too expensive for us
“bugs” in the present way, but if we could
make a high frequency generator whose
field current coul% be influenced by the
voice through a microfone, that would be
great. Why can't it be done?

FRED PosT.

Auburn, Ill.

(We believe upon carefully checking up
past copies with present ones, it will be found
that the amount of text which we publish now
far exceeds the amount we publisht at _any
time before. We even publish more How-
To-Make-It and Constructor Department
matter now than we did before, if the matter
is carefully checked up.

“Who wants to make a violin?”" So far
we have heard from over 1,500 readers who
requested the names and resses of manu-
facturers of varnishes and accessories, and if
we have heard of this many, there must be
thousands more who did not take the trouble
to write to us for the reason that they probably
knew the sources from whom to buy the
necessary material.

We are not aware of the fact that we do not
publish enough on how to make common elsc-
trical apparatus, as almost every issue com-
tains a good assortment. ’

We have never publisht how to make an
Alexanderson high frequemcy generator for
the simple reason that, first, this is a patented
article on which basic patents exist and the
buslder would infringe upon these patents if
he built the alternator. Secondly, no ordinary
amateur ynless he had a commercially equipt
machine shop could possibly think of buslding
the Alexanderson high frequency generator as
he would not have the mecessary equipment.
Thirdly, the cost of building one of these would
be prohibitive. For $20 1t is possible today
to build a wireless telephone that works well.
We have publisht some of the best vacuum tube
telephone outfits. It 3s possible today to
make a good outfit, even wusing only one
vacuum tube, so why build a high frequency
generator, whose capacity anyway is too large
for the ordinary amateur.

—EDITOR.)

STAR SHELLS LIGHT A 5 MILE AREA

The success of the star shell in the war
has promoted exhaustive tests by our Navy
Department to the end of producing shells
of different sizes which will take the place
of the searchlight to a great extent. A
star shell does not give the location of the
ship firing it so plainly as does the beam
of the powerful searchlight now in use.

Shells have been developed which func-
tion almost perfectly when fired from guns
of three inches or smaller. From the
larger calibers the new shells do not work
so well. The reason is that an exceedingly
great discovery has been made. A flash-
less powder has been developed. It is
used to propel the star shells from the
guns. With the larger guns there is more
of a flash with this powder than with the
smaller guns. However, with thé smaller
guns, it is so slight as to almost be un-
The new star shells are said
to be able to keep an object in focus in
a bright light nearly five minutes at a
range close to five miles. It is evident
from this, what tremendous advantage

it possesses over the searchlight.—Graser
Schornstheimer. .
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LEPENDABLE

¢“Knapbilt”?
Motor No. 410

A New Addition to $ 3

FATIHIC SR Y

Our Big Line of Motors

Designed to supply s
highly efficlent motor for
hanical toys and

el w
h for starting amd
ing or for reversing
lirection.
This motor can also be

secured without switch for $2.50.

AT ALL LIVE DEALERS

Insist on your dealer lhow!nf you the KNAPP line—
KNAPP goods are best. If your dealer sup-
ply you, order direct. Send for FREE f{llustrated
catalogue g a complete line of Electrical
motors and Novelties.

KNAPP ELECTRIC & NOVELTY CO.
523 West 51st Street, N. Y. City

Write for book, *‘How to Become a Good Penman,” and

beautiful specimens. Free. Your name on card ff ‘ou
»

ﬂm cuy."'m:' W. Tamblyn, 424 Ridge
Learn Autos and Tractors
{ = Wonderful ties constant-

ly offered trained men; we train
mﬁwmchlytonmywm

g Itk A
man, ete.
5000 Graduates making
W RY¢: good. Catalog Free.
Cleveland Automobile School, 1807 E24th St Cleveland, O
You can be quickly cured, if you
STAMMER
on Stammering and

Bend 10 cents for 288-page
It tells how I

1‘ ) oA ’?‘ N

book
Stuttering, ““m Cause and cu’r:." L tos Do
8T Bogus DIty 1147 M. I 8L, indlanspetite
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MECHANICAL
DRAWING
INSTRUMENTS

Offered

Prices
Now

$3.50
And Up

BE A DRAFTSMAN
MAKE $40 TO $100 A WEEK

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

Learn at Home.—With our special book of
instructions—become master of drawing and
earn $40 to $100 weekly. paying posi-
tions open everywhere. lntcnae activity in
manufacturing, railroading, engineering, build-
ing, etc. Calls for more draftsmen. No
previous training is necessary.

SEND FOR—EEEE—PARTICU-

Mail coupon to-day. We will show you how
you can be successtul and me a drafts-
man in the quickest and easiest way. Send
for particulars Now—don't put it off. No
obligation—it's absolutely F&E Act now.

NATIONAL INSTRUMENT CO.
4702 North Hamllton Ave.
Chicago, Ill., U. 8. A.

Dear Sirs —Pleue nend “me absolutely FREE
without your particulars

is Monarch
19 Jewel:
Mg--sh nnr"é‘z%
m. steel ue‘:&o wheel.

abso-
Q) lute action. Sutsunﬁnl

guaranteed
4old-illed cue gent
without a penny down.

10 Days
Free'l‘xgal

SR

Chain and
Kmfe FREE

SRR

me)c a

t at 0‘||Il .Yxmu
ately free. it v:“.::%“acm

.00 a month untl full price,

grdﬁr'!'oday onTrial
e "4""5&.::’.%"%: e

vnnh for

J.M. LYON & COo |mNBW Y(gﬁ

Make Your Own Violin

Complete plans and specifications, to
copy 1737 Strad. One dollar postpaid.

Violin Outfits from $15 Up
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[ BOOK REVIEW

H IGH FREQUENCY APPARATUS. De-
sign, Construction and Practical Agphca-

tion. B

Cjearly illustrated.

5” by 734", 269 pages.

Norman W. Henfey

New York.

The alternating current leads in the prominent
developments of the day and restricting it to high
frequency, we find there the culmination of its
achievements and the great promise for the future.

Wireless telegraphy, electric, therapeutical and
X-ray apparatus, physicians’ equipment, the Tesla
investigations all come under the title of this work.

Electro-therapeutics  receive considerable at-
tention, plant culture by high tension current, and
high_frequency circuits, the construction of elec-

Thomas Stanley urtis.
Cloth covers, size
Publisht by the
Publishing Co.,

Would The Law
Let YOU Marrv 2

cutch lame roaue g povHca
amination o!% p-nfes before a
marriage

Those whomnotphymu ot will
be forbidden to marry. ere do
you stand? Can you meet the re-
quirements of this law? Are yousa
clean-blooded, healthy, leoto\l

spectmen of vital manhood? Or are
gou a defectlve, torn and wracked
errors and exoeuu‘l

J uthtul
m you be torbldden 10 marry
rest in the whole

‘ mom
vation of Health
Mental Bnergy.”' Iz' -
and a life-saver.

LIONEL ST RON

STRONGFORT
The Perfect Man

trical apparatus for such display, etc., are all t:
adequately and the construction of a weldmg trans-
former brings us back to more mechanical topics.
One chapter is devoted to hints for the electrical
entertainer. The book has a very good index and is
illustrated as required.

ELECTRICITY SIMPLIFIED. A Trea-
tise Covering the Practice and Theory
of Electricity. By Dr. T. O’Conor
Sloane. Fully illustrated. Cloth covers,
size 5” by 714”. Publisht by the Nor-
man W. Henley Publishing Co., New

York.

This book has had many readers in the t and
the enterprising publisher has had it brought up to
date by additional matter, which has increased the
number of pages #o that the book now contains 218

We particularly ¢ d in it, its »us anal-
ogies, rules for polarity, its adequate index and the
illustrations.

STANDARD ELECTRICAL DICTION-
ARY. 1920 Edition. Revised and En-
larged. By Dr. T. O'Conor Sloane. Pro-
fusely illustrated. Cloth covers, size
5" by 734", 767 pages. Publisht by the
Norman W. Hen ey Publishing Co.,

New York.

The Standard Electrical Dxctwnary by a quan-
tlty of new matter, embodied in what is termed
“‘Part 2,” has been increased to a volume of 767
pages with 477 illustrations. To bring it well up
to date, the work of the original author was supple-
mented by additional matter written by Prof. A. A.

Watson of Brown University.

Much attention has been given to wireless teleg-
raphy and the last developments in X-ray work, in
furnaces, new lamps, lifting magnets, and other
topics of the most recent developments have been
included. It is now a very full work of references*
and we take pl it to our
readers.

We shall hope to see other additions from time
to time in order that its long and honorable career
ma()iv be prolonged for the benefit of many future
readers.

WATER POWER ENGINEERING. By
F.F.Fergusson, AM. Inst. C.E. Pro-
fusely illustrated. Cloth covers, .size
4” by 614", 116 pages. Publisht by the
Isaac Pitman & gons Co., New York.

The text of this little work covers 116 pages if
we include the index and bibliography, so it will be
seen that it is not a very heavy book. It is devoted
to water power plants and says a good deal about
turbines of different types. The old fashioned over-
shot and undershot water wheel are not treated, as
presumably the author considers them deﬁmtely
dw;i!aced by the turbine and reaction wheels.

he book is attractively printed on very nice
paper and has numerous illustrations; mathematics
are used in simple form as required for elucidation.

THE END OF THE WORLD. By Joseph

e in recc

McCabe. Fully illustrated.  Cloth
covers, size 5”7 % 733", 267 pages.
Publisht by the P. Dutton Co.,
New York.

The title need not be taken by the reader as im-
plying the supernatural, as this book is mainly de-
voted to astronomy and possible star changes. It
covers the variations of the stars and as regards the
end of the world, this really means the fading out
of cosmic energy and the cessation of cosmic forces.
It is of course theoretically discust and treated, but
the reader should not imagine that he is going to be
frightened—as the title may lead one to believe—by
the occult.

Lookmx at the index. we do not find the name

JOSEF DEULIN ‘Yl“vlol:n.h:::' e the Flédier
1414 Broadway - 32 . DETROIT, MICH.

which we certainly expected to
see in such a book.

(Continued on page 454)
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§MusicLessons
> At Home

you o
mUNWBRS!TY EXTENSION CONBERVATORY |
Siegel-Myers Bldg. Chicago, ml.d-

Build Your Own

PHONOGRAPH

IT'S EASY Vlml OUB ll!l.l'
over’:-}%‘:l':an glives vaon [} muhhoio

blu ;:hm .umhw«mn:'

glroi' tt.‘!‘:uuding phonographs Maxe ﬂng”

your
Beprtattire” FREE
for Choralesn

!CAN'I’IIOIIVOQ Fox-Trot, Pmm

in.l n%oun-anthono- g’ Mhubymwom
Peak sylt.l'llw of Mail lnnrueﬁon

Poddvo like :t.

for n er.

Studio 249 4737 Il'm M-.

S”’ﬁy continue
ME

Send 1or 1ree munrated 200-page book. It tells
Smwe nu ean beﬂe

Sch nmfh%msﬁn'&r?'é'&a for
100! 1
Allin u:rvtv&iere confidential. Homestnd;
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High Resistance
WIRELESS MAGNIFYING
RECEIVERS APPARATUS

A Set of Receivers offering a Combination of a silent and loud reproduction of Wireless Signals
Efficiency of the Superphone Receivers

TELEPHONE DEV/ICED

So o o . .
vibrating waves. The Superiority of the Superphone Receivers
they are forced into ¢ The features that are enjoyed by only the SUPERPHONE
the second cap close t receivers, that of the LOUD TALKING HORN attachment
this tube is made so and the attachment that fits into the operator’'s ears, make
cars. The sound wa them superior to any set of receivers on the market at pres-
the opcrator’s ears. ent. The construction and arrangement, not to say any thing
2:&1;"3::8";'&33'6 of the matched tones of the two receivers, place them far
Chﬁmbg'r directly belo' above the ordinary receivers.
and coils, Tl’

C Superphone Receiving Set with Cord and Headband
23:330=ma.4 N . 8:;83
g - Ry Ohms. ... .. e e .
3"~ The--high ten- 4000 Ohme ... ... ... 0 20.00
sion metal used as With Horn Attachments as above. .. ...... $ 5.00 Extra
il a spring forces the
* receivers close to
the ears. The re-
b cenersdare so at-
tached to the High Resistance Loud Talking
B head band that 8
-thiey rest- against Horn Apparatus for Use on
the earsin a verti- .
cal position. This Wireless Instruments
" makes it comfort-
able for the oper- Direct
| ator. Model No. 50,
o 12 In. Long
Price $12.00

Low Resistance '

Our New Special Loud
Wum.z&
$7.50

Practical Instruments for Commercial and Scientific Purposes

AMPLIFY your RADIO SIGNALS

With the new DETECTAGRAPH-TRANS-  three-eighths inches ia diameter, five-eighths of
MITTER. the amateur can amplify radio sig- an inch thick and welghs less than three ounces.
nals to such an intensity that he can hear the It is the most sensitive sound-detecting deii:c
:e nll.a ab«;lut ({ﬂs station without the need of the ever brought before the public.
one head set
Not only is this lnstmment applicable for
Adjusted [dodel No. ﬂa&.“’m""’ﬁ'b‘," ich, the amplitylng Process  urmpiiyins Tadio sianals, but It can bg. used with

o regu ual satisfaction for nmplltying other sounds.
&mk&"ﬁ'mmﬂ IES;‘: %Pﬂ TRANSMITTER to the lar e%onom'ﬂbh music, can be transmitted from one
Cord Plugs and Desk By the addition of a loud talking telephone P“d“h‘o ang'.hcr &P&D;’O‘ ;hl? Instr'u{nentd D
Base. he is able to hear the meesages many feet away 2and those who are afMic th deafness will fin “thglﬂi s
: from the Instrument. enormous benefit by using this transmitter, pecially made for ampli-
Price, $15.00 The super-sensitive DETECTAGRAPH- Can_be used for any purpose where a sen- W"a"m“’- Price,
Comolete TRANSMITTER herewith shown Is two and sitive detecting instrument is required. .00 Complete

Detectagraph, $18.00

This detecting in- Our Special Loud Tllklnuol‘phono Equal to any $35 in-
strument of marvel- Transmitter No. 5, Price $12.00 rument made. Out~
ous sensitlvity can be m consists of Super-
used for detecting This model is especially made for Loud Sensitive Transmit-
secret conversations. Talking Telephone reproduction. This trans- ter with cord con-
Outfit  consists of mitter can be used to advantage In connect- nector; Super-Sensi-
Sensitlve Transmit- ion with our Loud Talking Receivers or tive Ear Plece with
ter, 25-ft. Black Hom Apparatus by wireless operators, small black _cord;
Cord, Receliver, window demonstrators, and In fact by every Black Single Hea
Headband Case and one desiring to build up their own loud band: Black Case
Battery. talking telephone apparatus. and Two Batteries.

The Detectagraph Junior
Deaf-Phone, $18.00

Order direct from ad. Or write for free descriptive new catalogue

G. BOISSONNAULT COMPANY
25 CHURCH STREET (INCORPORATED) NEW YORK CITY

Factory: Whitestone, L. I. Makers of Super-Sensitive Hearing and Talking Devices
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THE ATOM. By Albert C. Crehore,
Ph.D. Cloth covers, size 434" by 714",
61 pages. Illustrated. Publisht by the
D. Van Nostrand Co., New York.

The atom is a small but important unit in the
wrld and, for 8o insignificant a thing, is exciting
such attention. The present work goes absolutely
sto the mathematics of the subject, avoiding how-
wer, the very highest mathematics, and when we
«nsider its liberal use of formulae, the book is really
arprisingly readable. . .

Giving masses the dimensions of a velocity goes
» eliminate the gram from the C. G. S. System
ad to 2xpress the dimensions of the mass in length
ird time.

While the book can be read with the omission of
such of the mathematics. it will not be adequately
sudied without them.

OPPORTUNITIES IN CHEMISTRY. By
Elwood Hendrick. Cloth covers, size
57 by 73{”, 102 pages. Publisht by
Harper & Brothers, New York.

Of late years, chemistry has become not only of
nstly increased importance in everyday life, but its
mige has so increased and covers such everyday sub-
ats, that it appeals more and more to the unscien-
tic man.

“Opportunities in Chemistry’’ is, of course, sup-
psed to tell what means a young man should take,
© make it his profession. Accordingly. we find in
e 11 chapters, different subjects treated,—soap,
gneral chemical processes, formulaes, iron and steel

ad others. It makes good reading and certainly
wll do much to excite interest in chemistry as a
seans of establishing a career.

SCIENTIFIC SELLING AND ADVER-
TISING. Fourth Edition. By Arthur
Dunn: - Leather covers, size 5” by 713”,
116 pages. Publisht by the Industrial

P\’bhshmg Co., New York.

This very clever little book is well worthy of
RC dation to aspiring salesmen. The author
certainly knows how to advertise including the ad-
vertising of his.own abilities. In this book, he has
elaborately analyzed what may be termed the science
o selling and advertising,  using schedules where
2ecessary, dividing his work with a large number of
captions so asito give it the analytical aspect, and
wsing :suck clear print, that this in itself is a recom-
mendhtion. -

All thru the personality of the human being is
taken into consideration and the ethics and psychol-
ogy of the profession are given very adequate treat-
ment. The successful salesman has the commercial
world at his feet. We believe that this little book
may do much to help many aspirants for the all im-
portant position of conducting the sales end of com-
mercial business.

l.\'TROl';UCTIONTOGENERAL CHEM-
ISTRY. An Exposition of the Princi-
ples of Modern - Chemistry. By H.
Copaux. Translated by Henry Leffmann,
A.M., M.D. Cloth covers, size 434" by
7%", 195 pages. Publisht by P. Blak-
iston’s Son and Co., Philadélphia, Pa.

The title of this book tells its story. It is defi-
nitely an introduction to chemistry. It starts in
with the atomic theory, valency, organic and other
formulae; radio activity, atomic degradation, and
radio-active transformers are ?uite liberally treated

Properties and theories of solutions, chemical
affinity and thermo-chemistry, including endo-
thermic reaction and the subject of endothermic
compounds are given space. We are surprised to
notice the absence of colloid chemistry, something
which is now attracting great attention,—but other-
wise the book has been brought thoroly up to date
and is very compact in size. It is worthy of recom-
mendation to the old time chemist, to be read at

| kisure moments, as a means of bringing his notions
! ip to date.

WEATHER BOOK FOR THE GENERAL

READER. By Joseph H. Elgie. Illus-
trated. Cloth Covers, size §” by 74",

251 pages. Publisht by the Wireless
Press, Ltd., of London, England.

From the Wireless Press of London comes this
ok on meteorology. It i3 fair to say that its sub-
pct 18 pretty thoroly covered in the fifteen chapters,
vhose titles, however, it is needless for us to give.
It is interesting to notice that three chapters to-
ds the end are devoted to supposed weather signs.
of us feel that by observation of the sunset
md general signs, we can beat the Weather Bureau

prophesying. For such people undoubtedly these
ree pages will be valuable reading.

One trouble of course with the supposed weather
&gns, is that what may be the sign of one kind of
wather in a certain locality, will indicate another
knd in some other section,—especially if we take
ato consideration the prevalent winds, but these

ee chapters are certainly interesting and instruc-

€.
The book is illustrated and the picture of the
hames’’ in olden times frozen over, is really quite
teresting to the person who knows his London.
his picture shows a ‘Frost Fair” of old times,
and is the reproduction of an old print. A weather
Socabulary follows the text and an excellent index

455

If He Had Passed It Up

He would still be a laborer at $2.00 a day.

hard work, longer hours—and regrets.

But He Didn't Pass It Up. He decided to learn
MECHANICAL DRAWINE. He buckled down to
work with the Columbia School of Drafting. When
he had a quiet half hour to spead he speat it—as a wise
man spends money—to get full returas.

Made $275 Extra in 3 Days. He recently received
$275 for one drawing that only took him three days
to draw.

Now How About You? Are you working up hill or
down? Count the money in your pay eavelope next
pay day. You'll find the answer e.

‘Make $35 to $100.00 a Woek. We will train you to

be an expert draftsman ia your spare time st home by
mail. mn'o lots of room for you if you act now.

Promotion is Quick. WE'LL QUALIFY YOU for
a high-salaried position in the drafting field and keep
you in touch with i for draftsmen in the big
machine shope, industrial plants and United States
Gor t depart Men who start as drafts-

What You

Practical Problems.
practical drafting work.
We Help You Get a Job. We help you get a position
as a practical draftsman as soon as you are qualified.
Free Training as a Drafting Specialist. After
[T . hanical d . g we'll
ial

You are carefully coached in

in
train you free in your choice of one of our

No money, nothing ahead but

men .re'olpunr.d\.nnc‘e‘d to Chief Draftsman, Chief

E ana so oa.

Get the Right Training. Mr. Claflin, the founder
and di . stands p lly in Colum-
bia School of Drafting. You spend no time in long-
winded theories—useless and expensive to you, You
start on actual drawing work the day you receive your
first losson.

You Need No Previous Training. The course is
easy to understand and easy to follow. Many stu-
dents are 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 actior. Keep right on top of this oppor-
tunity to make real money. Don’t go looking for a
pair of scissors. Tear the coupon off and mail it
right now. We have a special offer for those who
reply promptly. Get started now.

Get FREE

Draftsman’s Equipment. We give you Free a

::III set of drafting equipment as shown inytlw picture
ow.

Consultation Privileges.

any time for advice

success.

:T:Iom' The diploma we give you on completing

You are free to write us
suggestions regarding your

elective courses.

ttests to your proficiency as a draftsman.
to
g

ng

Itis an **

Free Subscription to Draftsman’s Publication “The Compass.’’

U. 8. Civli Service Commission Calls for Draftsmen

A few of many positions conslantly open in Government de-
partments.

Salaries are star salaries, subject to increase. Prac-
tluuye:u of. '.homﬁnc:rry a bonu’s of $240 a year ldditionn‘i.
ARCHITECTURAL DESIGNER—$4,000.

CHIEF DRAFTSMAN (Aeronautical)—Naval Aircraft
Factory, $15.04 per day.

AERONAUTICAL DRAFTSMAN—Field Service of
Navy Department, $3.20 per day to $12.00 per day.

Send in this coupon
F ree BOO e today. Immediately
on receiving it we'll send you our book,
**Your Future in Drafting.”” It tells you
all about our new method of teaching me-
chanical drawing and gives full details of
our offer.

COLUMBIA SCHOOL OF DRAFTING

ROY C. CLAFLIN, Pres.

Department 1561,
FREE Drafting Outfit

We give you free—this professional drawing
outfit. It's yours to keep.

14th and T Sts., N. W.,

Washington, D. C.

FREE BOOK COUPON

www americanradiohistorv. com

COLUMBIA SCHOOL OF DRAFTING
Dept. 1561, Washington, D. C.

Eater my name for a subscription to ‘“The Compass’’
a-d without obligation to me, please send
trated book on
complete home study course an
position as Draftsman.

me your illus-
how I can secure your

rafting. tellin
your help in securing s

Name.......ooiiiiiiiiiiienennes eesecsssessnaeeranans
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Simple
Experiments in

: Organic Chemistry
By GEORGE A. MacELREE, Jr.
(Continued from page 441)

and to it add an equal amount of sulfuric
acid.  As the acid is the heavier of the two,
it will sink to the bottom. Now drop into
the tube several crystals of potassium per-
manganat and wait a little while. In
about a minute, sparks will begin to fly
within the tube and a veritable sham battle
will ensue, accompanied by a loud crackling.
The flames will be so violent that they will
appear to penetrate the glass and appear
without the tube. This action will continue
for quite a time. Do not attempt to empty
the tube before action has ceased, because
some of the alcohol might take fire and a
catastrophe result. The effect will be
heightened if this experiment is performed
in a dark room.
Spontaneous Combustion

An equally interesting experiment is one
of spontaneous combustion. Mix equal
quantities of common sugar and potassium
chlorat, and place this mixture in a basin
or other high-walled container, as the
action is vigorous when it starts. Now
cautiously add a few drops of sulfuric acid
to this and stand away. In a few seconds
a loud crackling will be heard and the basin
will appear to be in a state of eruption.
Suddenly a purple flame will dart up with
all the brilliancy of flashlight powder, and
will as quickly die down. This is caused
by the sugar robbing: the chloric acid of -
its oxygen,” and burnifng up the carbon.
Naturally this theft makes a strong action*
and produces heat. This ‘hcat’ serves to
ignite the €arbon, which burns wish gréat -

brightness?:--The violef:color of the’ flame -
is due to t§¢ potassium chlorat,~". ... .% -

These ut a few simplée experiménts 7
dealing w wide and alinost inexhaust:...

held "¢ yexperimentation, . For when
organic chggastry is properly studied, it is

not hard j%\agfné imitation ivory being |
al

made of fodtaidehyde and cheese, to realize
that the phonograph fecord material may~
be made outof the interaction of formal-.
dehyde and  carbolic acid,~that" exquisite-
dyes and perfumes ‘are ‘obtained out of a
pot of tar, and that the worst of poisons and
the best of medicines are based upon a
Jump of coal. All these interesting things
are possible with Organic Chemistry, which,
1 think you will agree with me is a very
interesting and entertaining branch of
science.

POWDER USED AS FERTILIZER.

The Scriptural reference to the beating
of swords into plowshares has been matched
by the inventive German, who started turn-
ing the leftover supplies of army powder

into commercial fertilizer which the Ger-.

man acres so sorely need. Mlost military
powders have a nitrate base, and as nitrate
is one of the three great fertilizing ele-
ments German manufacturers of fertilizer
Lought up great quantities of captured am-
munition and the unused powder reserves
of the German army to mix with ammonal,
another fertilizing ingredient, into a valu-
able chemical fertilizer.

A watchful government has forbidden the
procedure, however, after one lot of the
new fertilizer exploded in the mixing ma-
chines, owing to the chemical deterioration
of the ammonal, and unless some safe way
can be devised of using the explosive fer-
tilizer both to break up the soil and to en-
rich it the new industry is dead.

Similar experience awaited the manufac-
turers and users of a chemical washing pow-
der put on the market during the war to
take the place of the missing soaps and
soapy washing powders for laundry pur-
poses.
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Mechamcal
Engineering

Learn at Home !

Employers everywhere are'looking for
men with mechanical ability. Splendid sal-
aries and rapid advancement are offered.

There is an easy, delightful way in
which you can learn right at home in
spare time. For 30 years the Interna-
tional Correspondence Schools have been
giving men and women just the training
they need for success in mechanical engi-
neering and more than 200 other subjects.
Hundreds of thousands have stepped into
good positions through I. C. S. help, but
never were opportunities so great as now.

Let the I. C. S. help you. Choose the work you
like best in the coupon below, then mark and mail
it tod y. This doesn’t obhgate you in the least
and it will bring you information that will start
you on a successful career. This is ycur chance.
Don't let it slip by. Mark and mail this coupon now.

— — — — —TT AR OUT MERE == = e c—

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6304-B SCRANTON, PA.

le.hwt t bligation, plesse explain how I ca!
or ‘the 3&?&»-." ln’ tubject before which
have m:lod an X in m

ELEC. ENGINEER nvsmus HANAG')I"!
octric & Rys.
Electrie ADVEBTIBINQ
egraph Engineer Show Card & Bign Ptg.
Telophone W Railroad Positions
MECHANICAL ENGR. ILLUSTRATING
echanieal Cs
Maching Shop Fractice Private Sectetary
Gas .ltno ting l!\nlnxm Correspondent
I ENaINEER BOOEKEEPER
g{n l%nmg “‘i&'&k Cert. Fub Accountant
STATIONABI INGB. ‘;:g"‘l"lc MANAGER
Marine mmu.‘ ount
CHI
GOOD ENGLISH
ﬁmmuum:l"d Do Com. School Bubjects
Concrete Bullder CIVIL SERVIC!
Structural l«xlmu Raflway Iuﬂ Clerk
PLUMBING & HEAT'G u'mono
Sheet Metal Worker Mathema!
Text. Oversoer or Bupt. wanuon B-nklu
CHEMI Agriculture
Poultry
Name T-1-21
Street
and No.
City State.
o "

BE A REAL, MAN!

LOOK LIKE ONE AND FEEL [
LIKE ONE
Droaden ?'our shoulders, deepen yovr
chest, enlarge your arms, and get a
develo ment that will attract atten-
tion. Fill yourself full of energy an
be powerful.
My New Book

“Muscular Development”
Will Explain How

Thie bzok is ﬂll\l::tr?ted vn]t‘h 25dful}

'y of myself and of

B;?.% %f (:.'l:?xworld ‘s finest developed

athletes I have trained. It will in- |

terest and benefit you greatly. L o

Send 10c (stamps or coin) for a copy NOW, today,
while it is on your mind.

EARL LIEDERMAN, Dept. 209 305 Broadway
NEW YORK CITY
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Hair Removers
By JOSEPH H. KRAUS

(Continued from page 415)

R

the stick and it is then gently prest upon
the hairy surface and when cooled is jerked
away bringing the hairs with it. Ouch!
you might suddenly exclaim, but it is not
nearly as bad as all that, provided that
the operation is done rapidly enough,
besides the fair sex is willing to undergo
any sort of mediaeval tortures in the quest
of beauty.

The writer visited a famous New York
hair removing parlor, with reference to some
information regarding a well advertised
depilatory. The demonstration was re-
markably effective in that the writer's
hand still bears a white band where the
operation had taken place. The prepara-
tion seems to be a waxy or resinous mass
which is heated to a melting point by an
ordinary flame, or a small electric stove.
When the compound is of the consistency
of molasses it is ready for use and the skin
is first dusted over slightly with powder
and the depilatory is applied.

When the compound had cooled suffi-
ciently so that it was quite hard but not
brittle, the attendant. lifted one corner of
the mass and securing-a firm hold, the mass
was suddenly pulled off. Zip went the
compound and the hair came off with it.
We did not stop to count them but suffice
is tosay that it left theskin. remarkably clear
and smooth. An antiseptic . wash and a
little cream completed-the operation and
the writer went away noné the worse ‘but
the wiser. No special skill is requu'ed for
the application of this preparation and it is
only necessary to pull the mass against the]
grain, so to speak, of the hair. Under,a
magnifying glass the roots and their pro-
tecting sheath may be clearly seen rising up
from the waxlike mass.

We now come to the electrolysxs method

of removing hair which is a slow and some-
what painful procedure. A needle about
the size of a No: 13 cambric needle, is
attached to a handle connected to the
negative pole of a battery. A moistened]
sponge electrode is connected to the positive
pole. The patient is then seated in a reclin-
ing chair, facmi a good light, the_hair is
to be used as the guide for inserting the
needle and the instrument is past in along-
side of it. After the needle has been
inserted to the approximate depth of the
follicle the patient is told to grasp the
sponge or positive electrode, a slight froth-
ing will be observed a short time later
around the mouth of the hair follicle, show-
ing that the_electrolytic action has been
completed. In order_to avoid shock the
sponge electrode is first released by the
patient and then the needle is withdrawn;
the hair should come away with the slightest
traction upon it by a pair of depilating
forceps. If it does not do this and force
is required for its extraction, it is a sign
that the follicle has not been roperly
entered, and, therefore, is not deaé) Cur-
rent is used at a pressure of 12 to 16 voltsand
one quarter to one and one half milliamperes
is allowed to pass thru. If this is not done | 1a
in the hands of a skilled operator, abscesses | g
or scars are apt to follow and much unne-
cessary pain may result. In most cases,
however, ten to twenty per cent of the
hairs remain, or rather so it seems, but asa
matter of fact growth of neighboring fine
hairs are stimulated by the use of electnuty
and it is these which grow.

At the end of the list we have the X-ray
method of removing hair. This method also

- T e

requires skilled operators.

[ A e D S
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Get This Valuable

HAND BOOK

of practical everyday prob-
lems and shortcuts in

ELECTRICITY

covering drawings and diagrams of Electrical
Machinery and Connections—Starting B

Elevators, Controllers, Street Car (ontrollers.
Transformer Connections, Lighting Circuits, etc .

Mathematics,
Tables, Alt.emntlnx Current Calculations;
formul. “s:a with problems worked out, |

Price $1.00 Postpaid.
If you decide not to keep it, jour money will be
returned.

gnllcuhtlons Simple Electrical
ete.
showli

Here’s a Complete Manual of

AUTOMOBILE

Electrical Wiring, |l.|ghtln¢. Starting Batter-

te
> 500 large pages covering all automotive
elec cal lnformnt on.

257 electrical sketches.
270 complete wiring disgrams. Price $2.00,

ostpald. or money
tetunded.

THE BURGESS CO.

Yorke Burgess, President
Consulling Elecirical Engineering

750 E. 42nd St., Dept K Chicago
Power Plants, R. R, S Electric Ral
Motor Troubles and l’fx%.umlal Probll;nu oa e

In-
formation Furnlshed on  Electrical Bubjec
nv and P: Pert focta.

~Send To-day for the\
dravings wich, complote inatras. 9 4
A, C. motors.

Or write for full parti cnlars of this valuable book
Dept. B., 7428 Hermitage St.,Pittsburgh,Pa,
* Radium Star Map *
rge accurate mli ?:znt tntafi °l.o:|§° ':‘l,x%lmn mr

Price $4.00. E same map without radl
% E.W. Sundell, Oak Park, Ill. ¥

“Electrical Worker’s Friend"
uons fol‘ rewinding and reconnect-
SMITH & SMITH PUBLISHING CO.
Shines at Night
enuuz h for b:sclnnle;.‘g:t complete enough for ‘student.
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placed in such a position that the rays
will act upon the affected area and she is
given a dose of X-rays sufficient to burn the
skin to follicular’ depth. This effectively
destroys the hair, but it is accpmpamed by
eat danger, stated Dr. William Bgnham
g\ow, the eminent electro-therapist, of
New York, who does not entertain much
favor for the X-ray method, as a serious
result is apt to follow. The burns so
produced are of course painful, but some
time the skin is beautified immensely
provided that no other serious change in
tissue structure occurs. This system 1s
very efficient when properly performed, but
it may likewise create considerable trouble
and the patient invariably accepts the
treatment on her own responsibility.

How Much Horse-;

ey On This Pav-Roll

s

(Continued from page 4206) si-
place his feet, until the proper speed is at- ile
tained. Fans are installed so as to diminish fit
the errors due to air displacement, and a 1't
safety device enables the subject to instantly an
arrest the motion of the belt. To do this he ec-
only has to pull the left hand rail backwards, vill
which disconnects the motor drive. Thanks oy
to this original apparatus Professor Lang-

lois has already completed a certain number

of investigations on the human being, as a ~N
motor under various conditions of activity. ,
The pedestrian, bicyclist, the litter bearer,

and the wheelbarrow man have all been E
studied. A mask with a spirometer makes it

possible to study the respiratory changes, an

and the experimenter takes the blood pres- gi-
sure during the experiment with a.Pachon e
oscillograph, which is shown on the left-

hand table in sonte of the photographs. rer

Prq!gﬁor"l.anglois has aﬁ'eady made some g
very ritecesting experiments with this mov- ra
ing bejt. . ¥le first found that this apparatus tor
gave-figures identical with those obtained by aat
subjecfs - nioving on a fixt pavement. and

Amoty vther practical results, he was able ing
to observe the *‘second wind” of oarsmen but
and runners, that is to say the disappearing
of the difficulty in breathing after a rapid

start. Hitherto this phenomenon has been V
assigned different interpretations. With his
co-workers, MM. Chailley-Bert and Faillie wn
Professor Langlois has proved that the g;‘,:
second wind is due to a real and sudden ike
diminution of the energy expended, altho fal
the work seemed to remain constant. This ring
is due to a better adaptation of man’s motive
apparatus, bringing about a definite im-
provement in its economy. v
. ere
Home Electrics . ise
G. L. HOADLEY, M. E.
(Continued from page 430) y
| is
ﬁ

the circuit being broken at switch II by
rotating switch IV once.

Knife switches may be used also for
controlling lights from several locations.
Fig. 8 shows an arrangement of a circuit
controlling three locations by the use o
two single-pole switches and one douol
pole switch. By adding another double
pole-switch, four locations for controllin~
the lights may be obtained, etc.

Fig. 9 shows a typical application of
three-way switches, and one double pole,
and two single pole switches to stairways
of hall circuits. Closing the switch on the
first floor lights the lamps on the first and
second floors. Operating the switch on the
second floor:shuts off the first floor light.
and puts on the third floor to the top,
By using two single-pole switches on the
fifth floor, this lamp may be left burning,
if desired:

aTILAD
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AL Sl
e s 1ot i = ¢ ey s
a Ma, e Reetil t terna ing Current
Leave battery nght in the car. Snap clips of Ch.rru on battery wrn:innln. Turn
switch, lock garage door, knowing your battery will be in morning. The
Meter s.1ows you just the amount of current flowing. No skill required to operate.
Everytui.ig complete iu one compact unit, ready touse. Automatic and fool-proof.
Adjustable carbon elec rectify the current and last for thousands of 3
Buy a Beoster a .d Fill Your Battery With Life. A Beester Saves You Money.
uUantamType6 for 6 v. battery 6amp $15 BantamType 12 for 12 v. battery 5amp$15
Type 18 for 6 volt battery 8 amperes $24 T’{pe 112 for 12 volt battery 6 amperes$24
Type 166 for 6 volt bat 12 amperes$32 Type 1612 for 12 v. battery 7 amperea$32
1626 Combination Typecl 6 and 12 volt batteries at 12 or 7 amperes$48
The r Types are recommended for heavy batleries or where time is limited.
Shipping ;mghu eom&l::o with All;mtu’ .;ld Battery %!:?. 11 .t:l 15 poundzl do
(grder rom your er or pend check for pt reas shipment; inclu
A‘loo l'x':hd . hs for Pnreelﬂr‘on Shnmt Oll; tell m lpmemn:i C.O.Dd
Also other F-F _charging a) tus that operates on Farm Lighting Plants an
L A
no er now, write or Free iptive Bulletin No, 132,
F-F ROTARY RECTIFIER FOR GROUP CHARGING
Real Economy in first cost and in service. Charges up to 36 cells. Full Wave,
Automatic, Dependable. Write for Descriptive Bulletin No. 12A. We mail it Free.

The France Manufacturing Co., &esl 9% & Verky:
Canadian Representative: Battery Service and Sales Co., Hamilton Ontarlo.
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The Amateur.

Magician
By JOSEPH H. KRAUS
(Continued from Hage 431)

A AT

or in volume, but continued to flow from his
head, until passing one of the wands over his
head the water left the spot and spouted
irom the wand. Here it started to shoot up-
ward from the very tip as high as before.

Meanwhile the fountain in the center of
the room had ceased its mirthful splashing.
Hargrave continued to approach me until
I told him that I was not quite ready for a
shower bath. Then moving the first wand
toward the second one in his other hand,
the fountain jet was immediately trans-
ferred. During the entire process he con-
tinued with a rather merry patter, which I
could not duplicate, were I even to try.
Purposely or accidentally dropping one
wand, the stream of water suddenly shifted
to his rizht foot and then placing the left
foot over the right, he sort of quenched the
tiny fountain, which then transferred itself
automatically to the left foot. Then, as tho
he were touching off a series of fireworks,
the water sprouted from his head, both
wands and both feet. At his command the
streams all ceased with the exception of
one, which continued to sprout from the
wand held in his right hand, and then with
the words, “To show you that there is no
trick attached to this feat, I will let you
have the wand, but be careful and direct the
stream away from you, as otherwise you will
get a shower which you do not desire.” He
then added, “Should I now tell the jet from
the wand to stop, it will do so.” My re-
sponse was immediate, ‘I don't believe it.”
“Very well, then.” Turning around and
walking toward the fountain in the center of
the room, he commanded the one in my
hand tostop. It did soalmost immediately,
while the sculptural bowl in the center of tge
room again started to play and sparkle.

So pretty was the effect and so strange
and uncanny were the results, that I even
failed to ask him how it was done. He
grinned at my expression of astonishment,
then added, “Come, come, old timer, you
don't mean to tell me you don't know the
trick?>” I had to admit that I was ‘“‘green.”
He then continued as was his usual wont, to
ex lain in detail the entire contrivance.
“You see it is very simple. Suspended from
a shoulder strap is this tank.”” Here he re-
moved it. “The tank is made of brass 314"
in diameter and a little more than 10" long.
To the bottom end is soldered—"' Here I
interrupted him with the exclamation, ‘‘now
I see how it is done.” ‘‘Well, well, the boy
is coming to his senses,” was his reply, “‘but
to continue. To the bottom of the tank is
soldered a piece of ordinary brass tubing,
large enough to receive a rubber hose of
about 14’ diameter. This rubber hose con-
nects at the waist line to a five-branched
valve, the openings of which in turn con-
nect to openings of considerably smaller
diameter, as [ ﬁave illustrated here. The
distal extremities of the valve or the outlets
then communicate with rubber tubing, the
hole of which is 1£” in diameter. hese
tiny rubber tubes then connect to pointed
nozzles located in the toes of both shoes and
in the turban. On either hand a different
type nozzle is fixt which takes the shape of
an ordinary piece of brass tubing tapered
slightly. This brass tubing connects with a
hole in the wand thru which the water
flows.”

Here I interrupted him the second time.
“I didn't see any hole in the end of the
wand.” “I know you didn’t, foolish,” was
his retort. ‘Do you suppose for one mo-
ment that I would have handed it to you if I
thought you were going to see anything?
You saw nothing but the hole from which
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the stream of water flowed.” I reached for
the wand in order to give it a more thoro
inspection, but he got there before 1 did,
and the result was that 1 had to await his
explanation. ‘“You see one of those wands
1s not prepared at all. The water enters at
the handle and makes its exit at the other
end. The other wand is prepared. With
regard to the tank again, fﬁlled this tank
about three-quarters full of water and then
pumped about sixty pounds of air into the
remaining space. 8[ course the tank must
be thoroly tested first. This air pressure
gives me sufficient energy to force the
streams of water to a considerable height
and the location of the streams is auto-
matically controlled by the valve strapt to
the belt. The valve is simple in construc-
tion, the details of which I can give youina
diagram more readily than in words. You
will note that pressure upon the button
either turns the stream of water on or off,
but the pressure does not necessarily have
to be maintained as the valve locks in either
position. When I started the exhibit, you
perhaps noticed that the fountain in the
center of the room died down. The reason
for that was the fact that a duplicate switch
may be found at the base if you examine the
floor closely. This switch turns off the
electric motor operating the pump for the
fountain. My first device constructed along
this idea was an ordinary hot water bag,
which was likewise strapt in such a position,
that Jaressure with the arm upon the bag
would force the water thru the bags or
tubes. This device was not as efficient as
the one I am applying at the present time,
and prevented freedom of motion to a very
great extent, even tho the uninitiated would
never notice this lack of freedom. With the
hot water bag appliance, I simply added a
stopper coupled to which was a small piece
of tubing, but altho this idea may do for the

amateur entertainer, it is advisable to use|"

the better form of apparatus; that is all
there is to the stunt.”

1 had taken the drawings he had made
and already started to depart when I re-
membered that he had not described the
wand and I called his attention to the fact.
“Qh, that is the simplest of all,”” he con-
tinued. ‘It consists of an ordinary hollow
wand fitted at both ends with a cap, the
sgrings holding the cai)s in place similar to
the coin wand, which I described some time
ago. At one end there is an opening into
which the tapered brass connection in the
performer’s right hand fits. This brass tube
1s 3" long, the wand itself being 12"’ long
and made of brass tubing. Here,” and he
illustrated it with a diagram, “is a washer
about 15’ long and fitted with a rubber end.
The washer has a hole drilled thru it just a
little larger than the tube over which it
slides. A valve such as is used in some toy
balloons closes this opening when this
trigger is released. The spring inside will
then cause the water to continue to flow,
even when the wand is not connected with
the water reservoir.” ‘“You commanded
the wand to stop flowing, how did you do
that?” “It is a simple matter, old top, to
time the length of flow from the moment
the wand leaves my hand until it stops, and
it is only necessary for me to parry for that
time, when I know that the wand will cease
its flow, with remarkable accuracy at the
predetermined instant.” Changing the con-
versation for a few moments to other sub-
jects, I departed, thanking him heartily.

SUBSTITUTE FOR METAL DENTAL FILLING

Inventors employed at the Krupp works
Essen, Germany, have brought out a new
metal, known as platinum steel, which has
been used successfully as a substitute for
gold, platinum and silver in the filling of
teeth.

This coming from the famous cannon
works reminds us of the old joke that Ad-
miral Dewey at Manila plugged a Cavité
with steel. Cavité was the name of the
Spanish fort under bombardment.

Tools of Industry

In industry, art, science, in " To provide over twelve
factinall kinds of work,good  million subscribers with tele-
results require good imple- phone connection; to trans-
ments kept in good condition.  mit the vibrations of the

If the right sort of imple- h'uman voice thirty million
ment is important to an in-  Umes a day and from any
dividual workman; efficient PoInt to any other point
tools for industry and com- throughout the land, de-

‘merce are a vital necessity to fnands an expensive mechan-
the nation. ism of the highest order of

scientific precision, and an

" Telephone service is one . ..
P efficient organization.

of the tools of American in-
dustry and commerce in most It is the aim of the Bell
common use and upon which ~ Telephone System, with the
much depends. The Amer-  cooperation of the public, to
ican public cannot afford to  be the most dependable tool
let this tool get dull. of American industry.

“BELL SYSTEM"
AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy, One System, Universal Service, and all directed
toward Better Service

- Extension Press Calendar Department, 532 East Railroad Ave., Wilmette, lII.

Boys
Easy Money for Christmas

Do you want to make some easy money for your vacation or for Christmas gifts? If so,
now is the time to start. During August and before school starts you should be able to make
a hundred dollars easily. Last year we had nearly a thousand boys working for us and those
who really worked hard during their vacation period and for a few hours each evening after
school began, made plenty of money for their Christmas Gifts and besides were able to start
nice little bank accounts, - )

Wouldn't you like to do this? Your Father, Mother and Teacher would be very proud of
you if you would do this and it would give you a splendid training for the future when you
enter the business world after you have finished school. Last year not only the Fathers and
Mothers but the Teachers helped our boys as did the business men of their towns. It requires
no large investment. If you decide to take our proposition all that you have to spend is twenty-
five cents for a sample. We want no money now. Write and ask for our proposition to boys.
We explain everything and tell you just how to go about it—if you don’t want to work for us
we'll bother you no more—if you will work for us it will mean some easy money for you.
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Carpentry and Contractiag, S volumes,

pages, 1000 pictures. Was $37.50 ..... Now 24.80
Civil Enalneerln& 9 volumes, 3900 pages,

3000 pictures, Was $67.50........... Now 39.80
Electrical Engineering, 8 volumes, 4100

pages, 3300 pictures. Was $60.00...... Now 34.80
Automobile Engin g8, 6 volumes, 2600

24.80
24.80
29.80

mﬁsn' 2000 pictures. Was $45.00....Now
Machine Shop Practice, 6 volumes, 2300
pages, 2500 pictures. Was $45.00..... Now
Steam and s Engineering, 7 volumes,
3300 pages, 2500 pictures. Was $52.50. Now
Law and Practice (with reading course), 12
volumes, 6000 pages, illustrated. ©° \Was
$97.50. .. .iiiiiiiiiiieinneaeaeas Now
Fire Prevention and Insurance, 4 vcls.,
1500 pages, 600 pictures. Was $30.00.. Now
Telephony and Telegra&hy. 4 volumes, 1728
pages, 2000 ﬁicturu. as $30.00....Now
Sanitation, Heating and Ventilating, 4
volumes, 1454 pages, 1400 pictures. Was
$30.00. ... 00ueneennaiianiaees Now
anln%; 4 volumes, 1578 pazes, 1000 pic-
tures, blue-prints, etc. Was $30.00. .. Now
Employment Management and Safety,
1800 pages, 540 pictures. Was $52.00. Now

end No Money

Shipped- for 7 Days’ Trial

Yes, we'll gladly shlp any set right to your home o0&
office upon yoLr llmp?e request, _Pay only shipping
charges when the books arrive. Don’'t send a penny
until after you hive used them seven days, then remit
only $2.80 or return them at our expense. Pay balance
at the rate of $3.00 a month—75c & week.
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Building Home-

Made Transformers
By H. H. PARKER
(Continued from page 436)

SO R

age'’ transfermer and while not as efficient
as the usual form, there is much less dis-
turbance of the primary circuit in case of a
partial or full secondary ‘‘short,’” or when
heavy secondary currents are purposely
drawn. -

In radio work the magnetic leakage con-
struction is sometimes carried to the extent
of providing an extra laminated iron tongue
between the two windings. Instead of
superimposing the two windings, these are
frequently made in the form of narrow
“pancake’ coils and are then strung on the
core, primary and secondary pancake coils
alternating, the sets being connected in
series or parallel as desired. This construc-
tion is for the purpose of lowering the react-
ance of the transformer and so increasing its
efficiency. Another type, not often found
in amateur construction is the *“shell type,”
where the core has three legs with the wind-
ings upon the center one, the core surround-
ing the coils.

For experimental work the two primary
coils are sometimes connected to a D. P. D.
T. switch, so connected, that throwing the
blades one way will put the coils in series,
while the opposite throw will connect them
in parallel, thus using half the number of
primary turns, doubling the primary cur-
rent and the secondary voltage. r{f the
windings are designed for normal series con-
nection, placing them in parallel for any
length of time will cause heating but the
arrangement is perfectly satisfactory for
experimental work. Or the series connection
could be used for a 220 primary voltage and
the parallel coils on 110, with equal effici-
ency.

If form wound coils are not used, a neat
construction is to wind the coils direct on
the core, using fiber end ﬂanges with one
edge extended for the terminal binding
Dosts; no connection panel is then neces-
-ari;. The windings are wrapt with a layer
of hard cord and several coats of shellac
applied; this is a compact arrangement an<
one not easily damaged.

Some are not aware that, leaving the
secondary windings entirely out of consider-
ation, the two primary coils may be con-
nected up to form an “‘auto-transformer,”
where the secondary current is tapt off the
same coil that is connected to the mains.
The two coils are in series with an interme-
diate terminal taken from the connection
besizeen them. Attaching the 110 volt
mains between either outside terminal and
the middle one, 220 volts may be drawn
from the outer terminals; or these may be
connected to 220 volt mains and 110 draw
from either coil. If 110 volts is put acros
the outer terminals, 55 may be taken fror

d | the middle and either outside terminal

Another arrangement might be termed |
‘“stepless’” or 1 to 1 ratio transformer; on
primary coil is attached to the 110 vol
mains and 110 drawn from the other; th
advantage of this is that, for experimenta
work, the 110 volt “‘secondary’’ wires ma:
be shorted at will without blowing the hous
fuses—something that obviously cannot b
accomplished without the transformer in th

! circuit.

In conclusion, as a word of warning let i
be said that the transformer builder mus
always take care that he does not acci

I' dentally attach a low voltage secondary

winding to the mains, as this would induce
a high voltage in the regular primary coil,
and a dangerous shock might result before
the house fuses blew.
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%{ Professor
“ *$chmitz

. Py GEORGE R. WELLS
- (Comtinued from page 414)

i
he, but this fellow resembles the picture
of Steinmetz. I thought you had seen his
picture. Of course you have not met him
personally, here in Kansas.”

“You are right” I answered. “I re-
member now. I have seen the picture of
Steinmetz, several times. This man does
resemble him. He is short, he has broad
shoulders and almost no neck at all. He
is almost bald too. I wonder if his face
also looks like Steinmetz. I wish he would
turn around so that we might see.”

One thing was apparent, however. The
man, whoever he was, was giving closer
attention to the speaker than we were.
He did not look around either.

When it came our turn to entertain, Leo
adjusted the loud talker, and gave a brief
explanation of the working principles of
the telephone, while I took my post at the
transmitter in another room. - Soon after
the exhibition was over, the people left.
By the time I got back to Leo, there was
a crowd about him, congratulating him on
the success of his machine. As our sin-
gular friend had also gone, we ventured
to ask who the old gentleman was. No
one seemed to know much about him.
His name was Schmitz, and he lived in a
tiny house at the foot of Bleumont. Bleu-
mont is a high hill, that rises almost verti-
cally a hundred feet at the north side of
town. This is.all we could learn of him.

The last scientist had gone. We had
taken down our wireless and were putting

g ,“when I heard some one enter the
looked up and saw the stranger.
ing, boys.” He offered his
and then to me. “My name

is Leo Swanson

Harvey ’
ram immensely, and
§'part,” continued Mr.
,hen F'was your age I also
husiastic amdteur experimenter,
Jess enthusiastic now but per-
am no longer an amateur.  As I

the building, I thought of my
CM days, when I was working, study-
“and expcrimentmg, much the same as
be doing. I felt certain that
. “pleased to know some of
the Mamgs that I am doing now. I came
back to ask you to go with me to see my
research laboratory. have a large
laboratory all of my own. It is the pride
of my life. Wouldn't you like to come
with me to-night to see it?”

“Would we? Nothmg could smt better.”
And then ‘Hooray”' I shouted *tomacrrow
is Sunday and we have no classes. \Ve
may stay all night if you will le; us.”

“You are too conscientious,” objected
Leo. “Lessons or no lessons you could
not tie me away from a treat like this. A

fellow cannot let his studles cheat him out

of a real education.”

Ah! How little we guessed what an
. education we were to experience before
the morning. As we walked along an un-
paved street, in the darkness, Professor
Schmitz told us the story of his life. He
told how, like ourselves, he had come to
college to master the art of his hobby.
He had worked his way and studied hard.
After graduation he had accepted a posi-
tion as head of the Department of Physics,
at Kangas State College. Here he worked
for mafly .years, teaching in the day time,
and gras‘lin%papers and experimenting late
into the t. During these years of pro-
fe!sdlﬁnp he :pérfected an idea, that he
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HIS wonderful new method makes it possible for any-
one to learn Illustrating, Cartooning, or Commercial

Art.

incomes.
they studied with us.

The simplicity of this method will
astound you. You will be amazed at
your own rapid progress. You learn

y mail—yet you receive personal
instruction from one of America’s
foremost Commercial Artists—Will
H. Chandlee. Get into this fascinat-
) ing ame NOW. You can easil

ify. A few minutes’ study eac

y is all that is needed.

Crying Demand for Trained Artists

Newspapers, advertising agencies,
magazines, business concerns—all are
looking for men and women to handle
their art work. There are hundreds
of vacancies right this minute! A
trained commercial artist can com-
mand almost any salary he wants.
Cartoonists and designers are at a
premium. Dozens of our students
started work at a high salary. Many
earn more than the cost of the course

. while they are learning! -YOU—with
a little spare time study in your own
home—can easily and qulck]y get one
of these big-paying artists’ jobs.

No Talent Needed

This amazing method has exploded
the old idea that talent is an absolute
necessity in art. Just as you have
learned to write, this new method
teaches you to draw. We start vou
with straight lines, then curves. Then
you learn how to put them together.

Hundreds of our students are now making splendid
And most of them never touched a drawing pencil before

Now you begin making pictures.
Shading, action, perspective, and all
the rest follow in their right order,
until you are making pictures that
bring you from $50 to $500 or more!
Many artists get as high as $1000 for
a single drawing!

Write for Interesting Free Book

Mail coupon now, for this interest-
ing free book “How to Become an
Artist.” Explains about this amaz-
ing method in detail. Tells of our

. students and their wonderful progress

—and how we can quahfy you for a
ﬁl;—salaned artist’s posmon Also
of our free artist’s outfit to new
students and special low offer to a
limited number of new students.

MAIL COUPON NOW!

Washington School of Art
Room 1673 Marden Bldg., Washington, D. C,

FREE COUPON ======1

WASHINGTON SCHOOL OF ART, Ine.
Room 1673, Marden Bldg., Washington,D.C.
Please send me without cost or obligation

on my part, your free book, “How to B
an An&a ecome
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State whether Mr., Mrs., or Miss,
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was working on before he entered college.
This was an improved type of electrical
transformer. “Ah those were the happiest
days that I had ever known. I patented
my invention and offered it to one of the
largest electrical corporations in America.
The transformer was so efficient that the
corporation adopted it in preference to all
other makes. Now I live on the royalty
of the patent and spend all my time in
- my laboratory. I never have to give a
Thousands of users are t:\lought to finances. The rﬁyalty. more
. . . . than pays every expense. Here is my
finding a new joy in their home and laboratory” he said, as he|
‘“talking machines”’ stopt before the door of a tiny house, close
against the high black hill. !

I nudged Leo. “How on earth can a

° kennel the size of this contain a labora-
Ellls tory such as he has been telling us of?”
Leo was silent.

through the

The professor” opened the door and

Re roducer snapt a switch. We stept into a very
small room lighted by a single electric|

) bulb. A small table with a chair before
HE ELLIS Reproducer it, stood beneath the only west window.
has taught many people Electric cooking utensils and the remains

h 1l derful instru- of a light supper, were on the table. In
what a really wondertulins the southwest corner of the room, to our

ment a phonograph can be. left as we entered the door, was the cup-
Many customers have writ- board. On the other side of the door
ten in similar vein. “Every was a combination bookcase and writing
tone and overtone in an intri- desk, containing an encyclopedia and som¢

two hundred other books. A chair wa

cate orchestral selection— also drawn up before the bookcase. Ir.

every delicate inflection in an the northeast corner of the room stood
artist’'s voice—is reproduced a small cot. There was nothing else' of
so faithfully that eminent importance in the room. The north wall

was bare except for a large mirror and a

musical critics have been un- couple of fine colored landscape photo-

able to distinguish between graphs. v

the reproduction and the orig- Leo looked at me with an expression of.

inal.” And your records pain in his eyes. Words werﬁ unneces-
nnot wear out' sary. I knew that he thought the same as

ca I, that the old man was insane. There
A few dollars will place an was nothing suggestive of a laboratory.
Ellis Reproduc_er on your We were startled by a chuckle. The oid
phonograph—with the priv- man was laughing. :

ilege of return if not fully
satisfactory. Send for de-
scriptive literature.  Send

“I know what you are thinking,” he
said, “this is my home as the people of
' tamps— this town see it, but I shall disclose to you

also ten cents fnb:okl fs my secret.” As he spoke he prest a but-
if you want "f" th Plﬁor?oti ton. “I got this idea from the movies.
The Care of the It works to perfection.” The entire back

graph.” wall of the room sank steadily into a slot
. Write to in the floor. T saw Leo's jaw drop. I
cauiht én); breathl sharply between my
teeth. efore us lay an immense room. |
J . H. ELLIS The white of the walls and towering sup-
porting columns, glistened in the diffused
P. O. Box MILWAUKEE, light from hundreds of electric bulbs.
882-M WISCONSIN “This is my workshop boys. Step in.

and do not be so bashful.”
We past thru the opening into what
I have had this address ““P. O. Box || seemed a magic fairyland. A pressure of
882"’ over twelve years. a button, and the odd portal shifted noise-,
lessly into place behind us, shutting us’
off from the world of realities. One en-
tire wall of this wonderful laboratory was

lined with shelves piled high with book
? WHY SOLDERALL 2 || o ‘cvery kind of science. “This divieion

Pat. Oct. 3,1011 was the professor’s library.
BECAUSE NOTHING LIKE IT FOR ALL KINDS
OF WIRING AND MENDING POTS AND PANS All of the floor space of the laboratory

25¢. tube was covered with electrical and chemical

APaste That Turns 6‘”""‘""""""-““" apparatus of all sorts systematically ar-

oroved Toren $1.50 || ranged. Some of them were familiar to

- us while therc were others, the use of

: which we could not imagine. In opposite

A mitch will do 1t, but best re- Y, corners of the room, our attention was

sulta’can be bbtalned by using our drawn to specially elaborate apparatus.

Both instruments were exactly alike and

very large. They seemed to be a com-

bination of radio, chemical, optical, and
physical machines.

“These are my pet instruments,” said the
professor, as he moved his hand fondly
ﬁndd?aressi{nggy ovvt:)r the maily knobs and

andles. “I have been working on these

Dealers 3"":',::.' Quantitye . instruments for two years. M)g work has
Look for Trade Mark ‘SODERALL." Beware of | | been rewarded by the most gratifying re-
lmitations with simllar names sults. I have two large aerials on the top

re wires, metsl or metalware.
8old by Hardware and Electrical
Stores, or sent by us postpajd.

COMBINATION SET $175
TUBE and TORCH Complete & mm

SOLDERALL CO., Degt. E

129 Sussex Avenue Nowark,N. J.
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of the hill above us. They are parallel
and about a quarter of a mile apart. The
lead-in of one of them is connected to the
instrument in that corner; the other is
connected to this one. Each aerial is com-
posed of three hundred strands of fine
helium wire.”

“Helium?” gasped Leo. “I thought that
helium was a gas.”

“So it is my son, as you know it. I do
not suppose any one beside imyself has
learned how to condense the gaseous
helium to the solid state. but it can be
done, nevertheless. To be sure it is an
expensive process, but it is a very im-
portant metal. I expect soon to give the
secret to the world.

“As I was about to say, the strands of
the antennae are placed about three inches
apart. Each strand is made up of two
wires, twisted with fine barbs, like barbed-
wire used in fences, only, that they are
many times smaller, and closer together.
Such an antenna possesses, not only the
properties of the ordinary antenna, but
also those of the newly invented radium
accumulator. With these instruments I
have received wireless messages from
practically every radio station in the world.
For a while I thought that I was hearing
radio signals from Mars but I discovered
that it was the radiant electrical energy
of the sun., on my helium antenna, that
caused the sound.

helium strands are as well adapted to the
reception of electrons emitted by the sun
a- they are to those sent out by some far
distant radio station.
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“You Couldn’t Do Better,
My Boy.”

“I remember when I bought my first Starrett micrometer—the
pride with which I showed it to older machinists in our shop
—the pleasure I got from their approval. Then, as now,
Starrett Precision Tools were prized for their dependable accu-
racy by the ‘crack’ men in the metabworking trades.

“You couldn’t do better than to choose a Starrett Tool kit for
your shop-work at ‘Tech’. The use of these tools in your en-
. gineering studies and shop practice will teach you to appreciate,
as we old-timers do, the quality and accuracy that have made
Starrett Tools preferred by_two generations of master machine
c wpgn 1888
acalog Ne. 22¢“LE

featuring 2100 Scar~
rete Tools—will be

GREAT MOTOR BARGAINS

We offer a limited number of new % and Y4 H.P. alter-
nating current 60 cycle 110 volt single phase motors
suitable for washing
machines or home
use
14 H.P. 1740 Rpm

$13.50

3 or more $13.00 each
16 H.P. 1740 Rpm

$12.50 =

3 or more $12.00 each

AT THIS EXCEEDINGLY LOW PRICE CASH MUST ACCOMPANY ORDER
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Northwestern Electric Company
Hoyne Ave. and Tilden St. Chicago, Illinois
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came inaudible, we knew that the vibra-
tions were too high to be heard by the
human ear. A faint light began to play
between the glass tubes. It became an in-
tense crimson, then changed to orange,
then yellow, green, blue, violet, and then
became invisible as the frequency exceeded
the highest vibrations of visual light.

The professor turned on the light. “You
understand,” he said, “that electro-mag-
netic waves are oscillating between those
tubes. These magnetic waves, passing
thru the coil, cause a current of the same
frequency to move in the windings. A
current of this frequency cannot be regis-
tered by any of the senses. The terminals
of the helix are connected to either side
of this cabinet. Come here Tom,” he said
as he stooped for the big Angora tom-
cat that sat purring at his feet. “Show
the boys how we do it.” He put the cat
in the cabinet and closed the glass door.
The cat mewed loudly. “No cat likes to
be shut up in a box,” said the professor,
“but we won't hurt you, Tom.” The pro-
fessor prest the wireless key. There ap-
peared a dazzling flash of light, in the
cabinet, as the cat was transformed into
frce electrons. The cabinet was empty.
Leo looked as if he was having a bad
dream. I suppose I appeared even more
horrified. A plaintire *“Meow” sounded
irom the opposite corner of the room.
The professor walked calmly over to the
other instrument and released Tom from
the cabinet there.

Leo and I were too dazed and dum-
founded to speak. The professor was per-
forming miracles and doing impossible
things before our very eyes. Leo looked
agitated. I felt nervous.

“You see it was this way,” explained the
professor. “When I prest the key, the
coil charged the cabinet with the high
frequency current. The flash marked the
instant when the electrons were vibrating
at the frequency of lignt. You understani
that normally the electrons of a cat vibrate
very slowly. When they are subjected to
the high frequency current they rapidly
increase in rate of vibration, until their
rate is the same as that of the charging
current. Of course there is an interval
where the oscillations are visible as light.
This cabinet is an electron transformer.
When the cat was transformed, the elec-
trons were transmitted from the antennae
of this instrument and received by the
antennae of the instrument over there, just
as wireless waves are transmitted and re-
ceived. - You sec the result. Tom is just
as much alive and as well contented as he
ever was. In fact he has made the trip,
just as he did for you, no less than a
hundred times.

“I spoke a whilg ago of the experiment
I am trying now. I can not do it by my-
self. I thought perhaps you boys would
be glad to help me. It is this. I have sent
Tom thru all O. K. Now,I want to try
a human Will either of you boys vol-

-~

“I should say I will not,” wailed Leo in
terror.

I almost yelled, I was so shocked at the
thought.

“Very well,” snapt the professor, a bit
disgusted. “To prove to you how abso-

more experiments.”’

He placed a collie dog in the cabinet
and prest the key The result was a flash
of light and then emptiness, just as it was
with the cat. Proiessor Schmitz crost the
room to the recciver and released the dog
from the cabinet, as he had previously
released the cat. Next he placed a book
in tKe cabinet. The book was followed
by a canary bird, then a gold watch, a pair
of shoes, a silver ring, a neck-tie, a pocket
camera, and lastly, a picture.
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unteer as the subject of my experiment?”
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the gateway of success
through which many
young men have found
variety, excitement,
advancement and suc-
cess.

OUR SCHOOL OF-
FERS you a training
that is thorough in all
respects. Classes char-
acterized by individual
attention and close per-
sonal touch of student
and instructor.

FALL TERM NOW
STARTING

Write today for Booklet A

lutely safe it is I will show you a few‘

Y. M. C. A. RADIO |
SCHOOL |

Marcy Ave., near Broadway
BROOKLYN, N. Y.
Telephone Williamsburg 3800 ‘

Read the Classified Ads on
pages 484, 485 and 486
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Each and cvery article came thru |
exactly as it had been put into the trans-
mitter. The book was open at the same
rge. The canary sang without an in-
terruption. The shoes were the same and
the watch was still ticking. No time had
dapsed from the disappearance of an ar-
tcle from one instrument, until it ap-
pezred in the other.

“Don’t you feel a bit ashamed to dis-
rust me?” asked the professor.

"I beg your pardon, professor,” I apolo-
szed. “I am both ashamed and sorry to
have disappointed you.”

“I am too,” said Leo. “But think pro-
fessor, it is all so new, so unreal and so
wcanny, that I can hardly believe it.
Nevertheless, I am at your service now.
[ will do anything you ask me. Shall I
get into the cabinet now ?”

“No,” answered the professor. “You
are experienced at wireless. You just press
the key. I will get in myself. I want to
be the first person to go thru, anyway.”

Leo became deathly pale. His hand
seemed to tremble slightly. He set his
jaw firmly. He would not disappoint the
professor again by refusing to comply
with his wishes. He would either press
the key or die trying to do it. The pro-
fessor stept into the electron transmitter
and pulled the door shut after him. With
asmile of serene satisfaction, he motioned
for Leo to press the key. Leo hesitated
an instant, then gritted his teeth and
closed the key. The flash that followed,
blinded us momentarily. Then we saw
that the cabinet was empty. I followed
close behind Leo as he hurried to the other
instrument. I saw Leo raise his hand to
open the receiving cabinet, and then he
fell headlong, striking his head on the iron
base "'of a motor. I stood there for a
moment, shivering, horrified. This cabinet
also was empty. The professor had failed
to cofne in at the receiving station.

The sight of Leo lying there so st:ll
with ‘the blood slowly oozm% from his
brow; roused me to action. knelt and
rolled him over on his back. He was not
dead. He was still breathing. He had
only fainted. The realization of the pro-
fessor’s fate was too much for the boy’s
strained nerves. For a moment I dashed

above the Crowd

T isn’t so hard to get there—if you really want to. Most young men

take things as they come—trust to luck—don’t look ahead. During
the last twelve months 140,000 young men of the other kind put their
faith in pluck instead of luck and enrolled for spare-hour study courses
with the Y. M. C. A. Schools. These young men are going up and
ahead. They are preparing for bigger manhood, more responsible duties,
more congenial and better paying work. They are taking udvantage of the 25 years’

experience of the Y. M. C. A.in~ UNITED Y. M. . A SCHOOLS
aiding many, many thousands of Dept. u-s. 315 bexlnﬂon Ave., New York City

ambitious young men to ':‘t'er I ] am interested In the position or home-study course I have
Don’ and ease give nfor; n.
d t remai: “one of the bl: '—'mm.mmnupment “Sslesman - —‘lmambgnunoer
—8tenogra -Pl
tlﬂ ambitious * group. Ln lddltw:‘ ﬁ:‘ day Ellecrunlul Bogineer 'oglji.nw -l:m:} Motor Mechanic
undreds ties, e ters —Arcl
!In Um & M. C A. Schools offer you '—Allb %eelun!e ~Busi English C tractor
d more tlnn 240 high-class, ,~Eadio Operator llustrator —Agricultural Couraea
nd |—(1«‘l .:g'e::ll.nclnm -Advenulnx Man -l;‘tm'lﬁry Ht'i"bl.gdn' .
corresp g gl ~Mathematical Course
mqu-ry' upon and get . luable ia- l-cmg neer —Bankl'l(nz “English Course
ree al M Tac~ Boo! .eeper bt nguages
nc.l low-pncgd courses .nd the Y. J t!uhlno-Shop Practice -Surveyor -Trﬂorslc Mnmeu}ent
Mu-y odmo‘ xcellent techni hn‘ 1 3430 ATIoN
unoﬁemdm-ddmoneothouluwdnn-l ..............................................
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madly about the laboratory in search of
water. Finding a cup at the fountain, I
bathed my friend’s forehead. He soon
regained consciousness. “Oh my head
hurts. What has happened” And then
as his senses returned, “if you are my
friend, Dick, help me out of here as
quickly as you can. What on earth have
I done? Where is Professor Schmitz?
Have I killed him? Oh what can it all
mean ?” groaned th: miserable lad.

“There old man, don't talk that way.
You have killed no one. If he is dead he
did it himself. But surely a person can-
not die without leaving a body. But
Oh—but Oh, what can have happened.”

From here on, all is confusion for me.
1 hardly know, how I pulled the switch
that stopt the machinery, or where I found
" the button that opened the door to the
pofessor’s ante-room. It all seems a
dreadful dream. Leo leaned heavily on
my shoulders, as I helped him unsteadily
ot into the street. I remember faintly;
the back wall of the room rising again to
its place; the single light of the little room
blinking out at the snap of a switch; the
dick of the key as I bolted the door; and
the painful walk in the darkness to our
room. When we reached home it was
jour o'clock Sunday morning. Leo was
nearly sick. We were both utterly ex-
hausted. I helped Leco to bathe his head
1 bit and he crawled into his bed. I threw
myself down on my cot wnthout undress-

ng-
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When I awoke, the beautiful May sun-
shine filled the room, it was eleven o’clock.
My first thought was that I had had a
nightmare. A low moan caused me to
look toward Leo, lis left eye was swollen
shut. Above the eye appcared an ugly
cut. He said that his head was a hing
so that he was quite ill. 1 bandaged his
head with a cold damp towel. After a
while he felt better and sat up.

That afternoon, for some unaccountable
reason, I wandered back to the mysterious
laboratory. The lights were still burning,

French scientists have announced that
they have verified Einstein's third predic-
tion, that the wave length of light from the
sun is slightly longer than similar light pro-
duced on earth.

Monsieur A. Perot, in a recent number of
Comptes Rendus, the official journal of the
French Academy of Sciences, declares that
his researches show that the wave length of
the magnesium lincs of the sun are longer by
about two parts in a million than the same
kind of light produced here on earth. This,
he points out, is exactly the difference that
the Einstein theory requires.

Einstein's theory first scored one over
Newton's when it accounted for the shift of
42 seconds of arc that the planet Mercury
takes each century over ancf above that al-
lowed by the Newtonian law. This dis-
crepancy had puzzled astronomers for two
centuries.

When it was announced that :“he British
astronomers who went to Africa to observe
the eclipse of the sun on May 29, 1919, had
found that a ray of light passing close by the
sun bent out ot its straight course, this was
| the second confirmation of Einstein's
Itheory, and that announcement set the

but somehow the place was strangely
quiet and lonely. The dog and the cat
had made their escape thru some hidden
exit. The canary hopped silently about
in his cage. Sometimes he would emit
a forlorn chirp. In spite of my harrow-
ing adventure. the laboratory holds a
strange attraction for me. I know that [
shall go back there every day. If ever I
learn the terrible riddle I will tell you
about it. Meanwhile, I feel it my duty to
look after the place and care for the bereft
canary bird.

Einstein’s Third Prediction Verified

general public talking about the Einstein
theory.

The verification that has just been an.
nounced is the last of the three practical
predictions that Einstein has suggested as
checkable by observation. General accept-
ance of M. Perot's findings and further
proof of the deviation of the light raysina
gravitational field (as reported by the
British eclipse experiment) would practically
amount to a proof of the Einstein theory.

The Fraunhofer lines, used in wave lengtt
measurement, can be seen as dark lines or
the solar spectrum background and have
their origin in the “reversing layer” of the
sun. It has been believed that the pressure
varies at different parts of this “‘reversing
layer” and that this change in pressure
caused the difference in wave length te
tween the solar light and the earthly light o
the same kind. gut M. Perot by his inter
ferometer measurements has come to the
conclusion that the magnesium vagor of the
sun is practically at zero pressure and not
as supposed, under high pressure, and tha'
the Einstein theory is needed to explain th
difference in wave length between sola
magnesium light and the kind of magnesiun

light that is produced here.

-
KNOW YOURSELF!

FIND OUT HOW YOU CAN GET AHEAD IN BUSI-
NESS AND SOCIAL LIFEIN THE SHORTEST TIME

The Hand of a Particularly Suc-
cessful Man—H. Gordon Selfridge

of Marshall Fields who raised himself from
K er week to ten millions a year. Note
how all the characteristics of Mr. Selfridge
are shown clearly in the lines of the palm.
The large spare type of hand shows practical
and useful ability. The powerful thumb
shows great force of will and love of action.
Long fingers show a faculty for detail work
and the determinati to d no
what the obstacles. Notice how the Headline
indicates a good memory and strong power of
concentration, ble of i lication .
The Heart line shows strong love and attach-
ment to family and friends. The Life line,
long, clear and unbroken, shows many more
Buccesses to come.

How to Make a Hand-
Print of Your Own Palms

Squeeze your hand down on an ordinary
stamp pad untll the entire hand is lightly
covered with ink (or, you can use. prin-
ter's ink, or stove blackening). ress
your hand down evenly on a clean sheet
of paper. Then, with a pencll, trace the
outline of your fingers. The result will
be a clear hand print. Do the same with

the other hand on a separate sheet of
per.

Learn what your strong points are so that
vou can develop them to the greatest
extent. Learn your weak points so that
you can overcome them at once.

Your whole character is accurately

Dr. W. W.

noted the world over as Author, Lecturer and
Teacher of Experimental Psychology, and a
Director of The Academie Psychique of France;
Director of Library and Academy of Psychical
Sciences of l.ondon, created a scnsation in the
scientific _world, when he presented his theris
at The International Congress of Experimental
Psychology in Paris. He demonstrated with
hundreds of handprints that the hands of physically

portrayed by the lines of the palm.
What you are, what you are best fitted
for, and what to guard against are clear
as day to the trained psychologist.

de Kerlor

and mentally fit, were totally different from the
unfit. He showed convincingly and logically
that the lines of the hands unmistakably changed
as the character evolved. Dr. de Kerlor has
appcared by command before members of the
royal households of England, Germany and Italy,
and is a member of the most advanced institutions
of scientific research.

Dr. de Kerlor Will Analyze Your Character

Send us a clear handprint of each palm (see instruc-
tions to left) accompanied by £3.00 (Money or Ex-
press Order or Bank Draft), and Dr. de Kerlor will
send you at once a complete character analysis that
will reveal all your personal and business character-
istics.

Don't confound Dr. de Kerlor's sclentific hand-

analysis with Gypsy Palmistry. Dr. de Kerlor win
not tell you whom you are going to marry nor that
you are going to inherit a large fortune or any such
stuft.  What hc acill tcll you are the outstanding fea-
tures of yourself and 3y our character. for what business
or vocation you are best fitted. etc. This analyveix
will enable you to use your knowledge of your own self
to the greatest advantage.

Your Money Back if Not Satisfied

Qo sure are we that Dr. de Kerlor will tell you things
about your abllities and natural tendencles that will
be worth many times over the cost of the analysis
that we guarantee to refund to you in full the price

remitted If after recelving the character analysis you are
not fully satisfed. Do not hesitate—take advantage
of this offer to-day .

THE CHIROLOGICAL INSTITUTE,

80 Wall Street
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in fact, it is far inferior to the one employed
by several stations in California.

You must admit that it requires cnergy
to change sulfur dioxid to the liquid state and
likewise to evaporate it, which we believe you
intend to do with your machine. Hence there
are losses both here and in the turbo-generator.
Why waste time in doing this, when far less
cner? is required for steam turbines develop-
ini the same horse-power?

f you intend using sun rays or sun power to
carry’' on the evaporation of the gas from the
liquid state, we would advise you to try to
improve the system described.

Attachment for Telephone Trans-

mitters

(480) Forrest Royder, Wellborn, Texas, asks
our opinion of a simple metal disc attachment for
telephone tr s, cl g improved speech
transmission, . .

A. It is quite possible to obtain a patent
on the device which you have suggested, but
we doubt its relative value and its acceptance by
the Telephone Companies.

It you were to take a look at the Telephone
Companies’ museum and ‘see the thousands
of devices which have been invented to improve
telephone service, and which have failed in the

“WwWw americanradiohistorv. com
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INVENTORS

Before disclosing your idea to others write for oui
“Evidence of Disclosure” form. Send sketch or
model of your invention for examination nnq'ad\'lce.
Ask for free book "l‘-{or to o(()’bmln a Patent.”” Avoid
eroua delays. Write today.
AR ton-Roberts & Co., 141 Mather Bldg.
Washington, D. C.
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There are two features about such an are
rangement which would disqualify it. In the
first place the speed of a motor cannot be
varied as rapidly as you have indicated so
that the take-up reel will operate evenly. For
instance when the operator is turning the
crank so that one foot of film passes between
the rcllers per second, it is obvious that in
order to regulate the take-up reel, a very speedy
adjustment must take place which cannot be
done by a rheostat.

Secondly, your system necessitates the use
of both manual power and clectrical power for
'i;ro cr operation, or if electric power 1s used in
oth instances, you must employ an additional
motor to operate your film take-up reel. In the
modern machines only one motor does all this
werk, and the spring belt now employed, to-
gether with the friction clutch used for operat-
ing “he take-up reel allows for sufficient slippage
to prevent tearing of the film.

In view of the additional expense of an extra
motor, an additional control, extra use of
power, and the additional repair of this motor
with but a slight gain in bctter cperation, we
hesitate at advising patent.

Anti-Glare Device

(484) Andrew M. Stiles, Auburn, N. Y.,
sends us an idea of an anti-glare attachment for
automobiles,

A. We do not advise a patent upon your anti-
glare attachment for automobiles because there
are tco many of these on the market at the
present day, very few of which have met with
anf success.

f you could. however, interest a concern suf-
ficiently so that they will guarantec to commer-
cialize this device, 1t would be well to proceed
to obtain a patent. If not, we would not
advise you to spend any more time upon such
a system. Tcday, colored spectacles serve the
same function and they can not only be used
to protect the wearer's eyes from dust and
particles of dirt, but can be used to enlarge
or decrease the size of the images, and also
could b: used in open body cars and coupes,
even if the top of the car, or the windshield,
is missing, where your device, of course, would
be impractical.

Balloon Fabric

(485) John E. Sebesi, Prichberg, Pa., sub-
mits a sample of a balloon fabric composed
of several layers of paper and canvas, and re-
quests our advice,

We do not believe that the balloon fabric
constructed as you have devised, will be of any
value whatsoever, for the simple reason that the
papers between the layers of duck da not
allow for sufficient flexibility. :

Impregnating duck with a rubberized solution
is without a doubt much cheaper, and furnishes
a more lasting product that the paper duck
composition. :

Wave Motor

(+86) W. Southern, Chelsea, Mass., submits
a drawing of a wave motor in which a float
has two buoyant arms attached to it, which, due
to wave motion, operates two pumps. The
water is then conveyed to the turbines.

A. In our opinicn the wave motor which
you have devised is quite clever, but we do
not believe that it wculd warrant a patent,
because there are hundreds of devices more in-
genious and very similar, which will probably
never be put to practical use. . .

A wave motor should be designed which will
utilize every conceivable motion of the waters,
whether upwards, sidewise, or laterally, which
will buffet winds, which does not need expensive
piers. and which could be made cheaply and
develop considerable power without requiring
constant attention.
every wave motion and much of the energy
is lost.

Railroad Signal
(487) Samuel Terry, Butler Pa.,. submits
a sketch of a swinging red light signal for
railroad crossings. . .
A. Although your idca of a red light signal
is feasible an Ycrhaps

for rzilrvad crossings
be of

patentable, we do not believe that it wil
material value. . .

The cditor has scen automobiles go tearin
down the road and in spite of every type o
vicsual signal available and altho the railroad
gates were down. and then played on with
powerful searchlights with a red light also sus-
pended from the gate, the automobile dashed
thru it. breaking the gate and proceeded up
a slope on the opposite side.

For some automobhiles, it is necessary that a
cignal be employed which will be irresistible to
the onslaught of a fanatic motorist. Perhaps a
series of powerful searchlights thrown in such
a manner as to blind the oncoming motorist
would prevent some of them from crossing the
railmadp track at breakneck speed. .

Again we reiterate that we do not believe that
a railroad - company will look favorably upon
your device amf the patent, unless a financial
success, is worthless. .

The latest Patent Gasette contains a record of
a patent exactly similar to your device.

www americanradiohistorv. com

Your device does not utilize
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of 1ts patentable nature. C :

RANDOLPH & CO. :
Dept. 172 Washington, D

INVENTORS -«
MO EXPERIMENTAL
Are you looking for a reliable concern to assist 1
developing that idea that you just can’t work out? T
sult us. With our staff of expert engineers and tho! 1
cquipped experimental machine | oP. we can dev@lo
any proposition fof you. mechanical or electrical, an
" N deverop. stmplity tud pert h
edevelop. simp'ify iud perfect inventions, make ther
commercially possible. and build working models. h&
design and bulld special automaticlabor saving machinery
All business strictly fid

ELK MFG. CO., INC.

4

1 and N
1928 Broadway, New Yeorl

MY CLIENTS ARC INFORMED OF EVERY
STLP TAXTN IN THE PROSECUTION OF THMCIR CASES —
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Hand Book,- on Patents, Trade Marks, etc., sen
e gt st e, ottt Do
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appiicant. . The Sclentific Americ
should be read all inventors.

MUNN & CO., 618 Woolworth Bidg., N. Y.

Tower Bldg, Chicago, Il 625 F St, Washington, D.C.
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"WANTED

FLORIDA RESORT MANAGER

" An unucual opportunity for a live, able, ener-
getic man with a helpful family to build up a
fine business and establish a home in cne of the
most delightful spots on the Gulf Coast. Must
be able and willing to work. Knowledge of car-
pentry, gardening, poultry keeping, etc., will be
helpful,

He should be aided by one who is a good cook

and capable housckeeper. with good taste in

;house furnishings and the faculty of making
high class guests comfortable and happy.

If there is a young lady who can play the
_piano, and on occasion the kitchen range, and
sing to the accompaniment of either, so much the
better. A husky lad able to drive an auto or
motor boat intelligerth and do whatever work is
at hand will be an asset.

A cash investment of $2,500 (fully protected)
will be necessary, and an auto should be avail-
able.

To the family able to qualify for the work a
very advantageous offer is waiting. The ad-
.vantages offered could not be duplicated else-
where for less than $10,000.

Give full d~a’ls in your first letter, as im-
mediate action is desired.

T. V. ORR,
Villa Tasso, De Funiak Springs, Florida.

The Technical
or Scientific
'll| Book You Need

Turn to our 96-page catalog and find just the
beok you need on any scientific or practical
subject—the latest book by the best author.
‘This is the most complete catalog of its kind
issued.
wotk.

‘With the catalog will be sent the supplements
for 1919 and 1920 and new 32-page book
list for 1921. Prices are not yet entirely
stabilized, but those in the supplements
will be 80%, correct. If there is any change
in price you will be notified before your

or is filled. -

Sen1 for catalog today. It's free. There
will be no obligation for you to buy, and we
want you to know our exteasive book depart-

You'll refer t» it constantly in your
380 copi.s remain.

ment.
Scientiic American Publishing Company
230 Broadway New York City

dreds of keys are concentrated in these
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Frevent ‘with novel key chein.. Order today
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PATENTS

Send for free book. Contains valuable information

for inventors. Send sketch of your invention for

Free Opinion of its patentable natu-e. Prompt
. service. (Twenty yea=s' experience!.

TALBERT & TALBERT

441 Talbert Bldg., Wasiington, D, C,

Promps Service. Avoid dangerous delays. 8end fo
our '%acord of Invention" form and Free Book vnellln:
How to Obtaln a Patent. Send sketch or model for
examination. Preliminary advice without charge.
e e Sackion & Co. 208 Ouray Bl

e I A Singiony b C. )

TENTS

or model for preliminary examination.
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Inside of a Piece
of Sugar

(Continued from page 411)

men, inspecting the works of a watch,
bringing out the fact that this wonderful
mechanism, if seen by men but n eighth
or a sixteenth of an inch in height, would
be a stupendous spectacle. ut now let us
imagine our men still smaller, down below
the ultra-microscopic size. Imagine them
surrounded by a mass of molecules, say
of sugar. In each molecule there are up-
wards of a 100 electrons, some bound by
the carbon nucleus, others by the hy-lrogen
nucleus. and others by the oxygen ru-'eus.
Six atoms of carbon, twelve of hydr-gen
and six of oxygen-are bound up into each
molecule, and each molecule is seeth'ng
with the energy of its twenty-four con-
stituent atoms. QOur ultra-microscopic
men are spectators of an amazing ocean
of energy. We can imagine the electron;
whirling in their ultra-microscopic orbits,
with reciprocating movements perh~s, as
they repel each other’s advances, a-d pre-
sentirg a wor'd of energy. which t> our
little men could be nothing less than terri-
fying.

One thing only wiil save these spectators
from annihilation; it is that the energy
of the atom is rigidly held within its own
confines, ard, that no way has yet been
discovered. of setting it free for either
beneficent or destructive purposes.

The spectators of the watch movement,
confréres of our inhabitants of the ultra-
microscopic world, to them were enormous
giants, yet the astonishment of the watch
movement with its ceaseless motion and
display of enormous force, would be noth-
ing to the wild vortices of energy that the
world of sugar would present to the new
audience, whom we have here called into
being.

So when you next sweeten your tea or
coffee, suppo:zing that you take sugar in.
those beverages. imagine, that with every|
spoonful you put in, you are carelessly
handling an unmeasured quantity of
energy. tight'ly locked up in the molecular
and atomic structure of the innocent look:
ing saccharize substance. :

NOISE-PROOF PHONE PERFECTED
IN LONDON

Harnessing the human larynx in such a
way that it is possible to carry on a con-
versation direct from the throat instead
of the mouth is the latest thing in tele-
phonic advancement, now being exhibited
in London.

An advantage claimed for the “Laryn-
gaphone” is that it is unaffected by ex-
ternal noises, no sound but the human
voice being heard.

The transmitter is about the size of a-
wrist watch. It gathers up the vibrations
direct from the vocal chords when it is
2laced in contact with the throat, anl
sounds are plainly heard in the receiver.

A special apparatus has been designed
for fire brigades, enabling a superinten-
dent to be in constant touch with his
masked men, and to converse with them
readily. Hose men working on ladders
and roof tops can keep in telephone touch
with those working in other parts of a
burning building.

The invention can also be used between
chauffeur and motor car passenger, be-
tween air pilot and passenger, in noisy
workshops, in railway tunnels and in ma-
rine engine rooms. The submarine worker

can talk to the man at the surface or to -
He can also make '

another diver below.
signals to the operator by simply drop-
ping his jaw to the full extent, this move-

Promotion

ment working a switch.
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1 vegard instruction by mail as one of the most phenom-
enal developments of the age — Theodore Roosevelt

Home Study
Business Courses

Do you want an important, high-salaried
position? You can have one if you cando
the work, LaSalle experts will show you
how, guide you step by stepto success and
help solve your personal business prob-
lems. Ourplanenables youtotrain during
spare hours without interference with your

resent duties. Mark with an X below the

ind of position you want to fill. We will
mail catalog and full particulars regarding
our low cost monthly payment plan. Also
our valuable book for am‘itious men, ‘“Ten
Years’ Promotion in One.”’ No obligation
to you. Find out how you can get ' ‘experi-
ence’’ in executive work thru the Lag:lle
Problem Method of Training, what it is and
how it works. Tear out, mark and mail
the coupon now. Let us prove to you how
this step haghelped thousands of ambitious
men to real success. o :
— e e = INGULTY COUPON e e e e

LaGalle Ext
The Largest Busine
Instieution in ch
Dept.9334-R Chica
Gentlemen; Sen
obligation ta me in

rding course
_breg:" copy_of
teresting er
in One.”

Business Manag
Managcrial, Sale
D Higher Account
as Auditor, Cor
countant, Cost A
Traffic Manage:
Training for pos
trial Traffic Man
DRAI]\';E‘ Accou
ment: Training
trollers, Accoun
Members of Ra
Commissions, et

Law: Training for Bar: LL. B. Degree.
D Commercial Law

D Industrial M ¢t Effici s Training

for Production Managers, Department Heads,
and all those desiring training in the 48 factors
of efficicncy.

D BusinessLetter-Writing: Training for positions
as Correspondent, Mail Sales Director, and
all executive letter-writing positions.

D lanking and Finance: Training for executive

positions in Banlks and Financial Institutions.

D Z.P.A. ing for Advanced Accountants:
Prepares for State Board and Institute
examinations.
Modern Foremanship: Trainingin the direction
and handling of industrial forces—for Execu-
tives, Managers, Superintendents, Contractors,
Foremen, Sub-foremen, etc.
Personnel and Empl t M t:
Training for Employers, Employment Man-
agers, Executives, Industrial Engineers.
Exﬁrt Bookkeeping: Training for position
Das ead Bookkeeper.

Business English
] Commercial Spanish

DEﬁocﬁchpukin.

NAME aeeeeeceeercemccanencs ceeeiovrtiaancs oo sess sssssssesasesesse

Present Position ............. coceees e ol o

AdAress ...oomeeee et e
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Oil Experts
Make Millions

The history of the Oil Industry in the United
States reads like a fable. No other industry is
expanding so rapidly. From 377 million barrels
in 1919 to 444 million barrels in 1920—an in-
crease of 67 million barrels in a single year, gives
you an idea of its growth. Two-thirds of all the
oil used in the entire world is produced by the
Oil Industry of the United States, the third of
the country's great industries.

60,000 miles of ofl'pipe line with 5,000 ttles of new
line bullt every year—259,000 producing oil wells with
) new wells drilled every month—1.712 new ofl
companies formed in 1920 with a caplitalization of
$2,786,814,000, tell briefly the magnitude of the oll
industry in this country.
O11, oll, more oll is the constant cry of America's
industrial demands. Men. men. more men, the
echo of this under-manned industry.

Be a Certified Petroleum Expert

Trained oil men in every branch of the oll industry
are at a premlum as never before. Geologists who
locate oll fleilds—oll drillers—pipe Iine superintend-
ents—pipe line 'bulldero—" ners (chemists and

il 1 all earn
from 2 to 10 times what similar time and labor In
other flelds bring.

$50 and Even $250 a Day

Unskilled mechanics mdllmec $10 and $15 a day

and even as high as

& day—oll salesmen earn $15,000 to $25,000 a

year—all because there is a shortage of men in the

oil industry. But fortune and progress reward only
those who know the business.

A New Big Opportunity

No matter what your present business or education,
there is some practical phase of the oil industry that
wili appeal to you that you can master and earn b
money right from the start. Besides big earnings

bt from the beginning you are constantly with men
who are making millions every year.

We Teach You How

Our practical course will teach you the geology of
the oll flelds, driliing methods, and the refining and
marketing of oll.

Get Our Free Book

It tells all about this fascinating business for real
men. Fully illustrated, packed full of facts about
our course. It means success for you. The course
c08ts very little—the book costs absolutely nothing.
murs for the asking. Get started now. Write us
oday

Petroleum Extension University

Dept. 476, 165 E. Ontario Street, Chicago, Ill.

Ic plots. How your friends may he your worst judges. How
id discouragement and the pitfalls of Failure. How to win/
wrprising book is absolutely free. Nocharge. No obliga-

k is
Yo is waiting § Write for It now, dd
"HORSY PRESS, Dest. 247, AUBURN, NEW YORE

To Dr. Rowe, the

T specialist, 'brings valua-

. ble information of his
stitution and latest methods of treating diseases of the
sart, Kidneys and Urin: System; posug 4c.  Write
jay. DR.ROWE, 110 N. PearlSt. (13) Buffalo, N.Y,

At a Lecture by

Einstein
(Continued from page 410)

o

different times. The sameness of the spot
was only relative to the room in which we
were placed. And if we wanted the spot to
remain the same in an absolute sense, we
should have to annihilate the sense of
time—that is, the two knocks would have
to take place simultaneously.”

This is perfectly clear; is this Einstein
the Incomprehensible. He continues:—

“You therefore see that identity of place
is only possible when the sense of time is
absolutely annihilated, and that place is
only relative to time. But the converse is
equally true; that is to say, there is no time-
sameness except when the factor of space
ceases to exist.”

An exhilarating illusion of clarity comes
over us. We understand the Professor even
before he explains. He continues:—

“The simultaneity of two events is purely
relative. For instance, supposing that at
two points equidistant from you two flashes
ol light were to become simultaneously
visible. You would be inclined to say that
since light travels with a uniform speed, and
the two points were equidistant from you,
the outbreaks of light occurred simulta-
neously. But were you and were the two
points of light stationary at the moment
of the outbreaks of light, until the moment
of the arrival of the light at your eyes? Of
course not, for the very earth is not sta-
tionary. And your motion with the earth

necessarily affected the relativity of the.

speed of the light to yourself. You were
going towards one light and away from the
other, and therefore one light came faster
towards you and the other more slowly.
Hence what you saw simultaneously did
not occur simultaneously."”

We become almost delirious with joy of
perfect understanding. The Professor con-
tinues:— o

*“If, on the other hand, the bodies which
emitted the light, and yourself, remained
relatively unchanged in position during the
experiment, that is, none of you moved
relatively to the others, would you still be
justified in saying that the outbreaks of
light occurred simultaneously? 1 mean, for
instance, if the lights were fixed on the
earth, and therefore moved through space
with you. No, not even then. For all three
bodies are then moving through space. You
are aware that light moves with a certain
fixed velocity. What is that velocity rela-
tive to? To the ether. Light radiates from
a luminous point with equal velocity in all
directions, but with equal velocity not away
from the luminous point, for that itself may
be in motion, but with equal velocity in
-elation to a fixed point in the ether. If,
therefore, the luminous body is itself moving
through space, the light which is traveling
in the same direction as the luminous point
itself is only leaving that luminous point
at a velocity equal to the velocity of light
minus the velocity of the luminous point.

“We have taken the hypothesis that the
observer is stationary relative to the lumin-
ous points in our experiment. He is there-
fore moving in the same direction as they.
Now we have seen that the light traveling
from a moving luminous point in the same
direction as the point, movesaway from that
point more slowly than the light traveling
away in the opposite direction. It will,
therefore, take that light longer to reach
the observer if he is in front of the moving
point of light than if he is behind.

“I will make myself clearer. Supposing
there is a luminous point in space which is
traveling with the same absolute velocity
as light. It is clear that those rays of light

AValuable Book

FREE "

Do gouh want 't: d‘;"?m your ine
come by home 8! n your spare
time? Our new catalog of home self-
helps will show you how. No mat-
ter what your line of work, you will
find in our FREE CATALOG of self-help books many
valuable suggestione as to how you can easily in-
crease your income. Especlally valuable to all inter-
ested In Electricity, the Automobile, Machine
Shop. Carpentry, Pnlntlng. Farm_ Mechanics
and Machinery. Gas and Steam Engineering,
Railroading or Modern Langusages.

Sent ABSOLUTELY FREE. A postal will bring
$8. Send for your copy now.

Frederick J. Drake & Co.
1009 Michigan Ave. Chicago

SNAPPY ABC BODIES

MARK
FOR FORDS AND CHEVROLETS
DEALERS AS LOW AS 328
WANTED "

be a Ford?
Touring, Roadster, Spesdster and Sport Bodies

DmERS Equipping old second-hand Fords and

Chevrolets with ABC' Bodles y ou can make
as high as 100 profit. Send for illustrated catalogue)
No. 15 describing ABC Bodies.

Dept. 99 AUTOMOTIVE BODY COMPANY
549 W. Washington Bivd., Chlulo, 1.

N YOUR SPARE TINE AT HOME
FOR BUSINESS

& FOR PROFESSION

g‘ndy law with only Institution which gives sam¢
urse by Correspondence gh Lecture Systen
a3 was !lv.n for years at resident classes of this ggllexe. Buaines
gl:" lemands & knowledge of lsw for those who want
opportuni e legal profession. We coach y
xamination in any State. Special consultation privileges
plets 24-volume library (12 books) specially prepared by leading
professional and law trained business men. anized 1910. Low
enroliment fee, easy terms. Write for Free iliustrated book.

HAMILTON COLLEGE of LAW, 406 Morton Bidg., Chicag(

CASH FOR BOOKS

What have you? Encyclopaedias, Correspondence
Courses, or any other book collectlon you want to
dispose of—write at once giving complete descrip-
tion and quoting lowest cash price.

C.KRIEGER. 2120 Mapes Ave., New York City.

: 25%h to 6 O
slightly use@
GRAFLEX-KODAKS

‘as and Lenses of ever&rdescrlnt'
to new. Save money. rite now

?In an |
hundreds of money-savi ba ng

‘us. We have in the vphotogra
tes over 18 yesrs. W Dow.

which travel in the same direction as the | GENTRAL CAMERA CO., Dept. 119 124 S. Wabash, Chk

www americanradiohistorv. com


www.americanradiohistory.com

Science and Invention for September, 1921

luminous point will never leave the lumin-
ous point, for the luminous point will always
be catching up with them. Suppose an
observer to be in front of the luminous point
of light, and suppose he is stationary rela-
tive to the point of light; that is, he is
moving in the same direction with the same
velocity. Then, as the rays of light never
leave the luminous point in that direction,
they will never reach the observer. If,
however, the common velocity of the lu-
minous point and of the observer diminishes,
the light will steadily leave the luminous

int and reach the observer. Conversely,
if the observer is behind the luminous point,
and traveling in the same direction, the ray
of light would reach him with twice the
velocity of light.

“We therefore see that under any cir-
cumstances, when two rays of light strike
the observer simultaneously, it is impossible
to say that they set out simultaneously.

. “It is therefore impossible to establish a
simultaneity of events. And similarly, and
in consequence, it is impessible to establish
a measure of time. A clock moving through
space in-the same direction as the observer
gives a different measure of time accordinﬁ
to the relation of the line joining the cloc
and the observer to the line of light from the
clock to the observer, and of the velocity of
their common motion to the absolute veloci-
ty of light. . 7 .",

We went from the lecture hall as in a
dream. . In the vast cloak-rooms, where
after cdscerts there is bedlam and pande-
monium when the audience comes for its
overcoats, there was silence. In silence and
dazed thoughtfulness the crowds waited for
their clothes. * And we went forth into the
lightless streets of Vienna like ghosts. For
the earth was not under our feet, and the
sense of time and space had been taken from
us; and like impossible and intangible ab-
stractions we remained immovable and un-
changeable in a void which had not even
magnitude or duration . . . till the street
car came out of the néant and without con-
viction we offered the conductor three
kronen.

OUTPUT OF HELIUM QUICKLY
STIMULATED.

Helium, which up to April, 1918, was a
laboratory curiosity, not more than a hun-
dred cubic feet- having been prepared. and
that at a cost of about $1,700 to $2.000 a
cubic foot, increased in output in that year
to a point where it was being produced in
Texas alone at the rate of 8,000 cubic feet
a day. There is now nearing completion at
Fort Worth a $1,700,000 plant.

‘While the experiments by the Government
came too late to be of value in the war, it
-‘was developed that natural gases in Canada,
Ohio, Oklahoma, Kansas and Texas contain
1 per cent, and sometimes more, of helium,
and several processes were worked out sim-
ilar to those for obtaining liquid air. It is
estimated that the Fort \Worth plant will be
able to produce helium for $5.22 per cu. ft.

The commercial production of helium has
been stimulated by the need of a substitute
for hydrogen, which is so highly inflam-
mable that its value for military purposes
in dirigibles and kite balloons is gravely im-
paired. Altho the substitution of helium
for this purpose entails a loss of 7 per cent
in lifting power, this is more than compen-
sated for by the elimination of all risk of
fire and explosion. Helium suffers less loss
by diffusion than hydrogen and cannot be
made to burn or explode.

The relative cheapness of hydrogen still
puts a limitation on the use of helium for
airships.

The Secretary of the Navy’s request re-
cently to Congress to prohibit the exporta-
tion of helium indicates that the foreign
demand for this rare gas is insistent.

| Certificate
That is
Worth

'S
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GIVEN

For Each Correct

Answer To This Problem

et

A B .
®© 06

1 2

Button No. 1 should ring bell A.
bells B and C in muitiple.
B, and C in multiple.
push buttons permitted.

:

c
©
3

No wire should cross anoth

Button No. 2 should ring
Button No. 3 should ring bells A,
Conditions: Only standard types of

sketch on white paper and show Inside connections of buttons,

Here is a little electrical problem
that often comes up in house
wiring. Read the conditicns
and send your answer. For cach
correct solution we will give a
$5.00 certificate that is accepted
as cash on a Burgess Homc
Study Electrical Course. W-
will send the correct answer t5
anyone who can't do it. Such
problems are very easy for those
who take the Burgess Course a
short time. They soon become
familiar with practical motor
work, alternating currents,
storage batteries, house wir-
ing, generators, etc., etc. In
fact the course covers Electrical
Engineering Principles and Appli-

er. Make

ELECTRICAL

ENGINEERING

Principles and Applications
Easiiy Learned By The
Practicai Home Training of

BURGESS
ELECTRICAL
SCHOOL

BURGESS ELECTRICAL

Dept. K 745 E. 42nd Street

cations as used in practical work.

It is easy to un- faEmmm---—
derstand by any
one mechanically
inclined who can
read and write.
Letters from all
over the world
tell how Burgess
Home Course ad-
vances men to
better positionsat
better pay. Send
for our catalog
which gives com-
plete information
with many pic-
tures and letters
from men and
boys who have
made a success
thru Burgess
training.

SCHOOL
Chicago

SEND COUPON FOR CATALOG
R W OGN WS GE K WS W W GU UD WD WIS WY G R Y A W B W

1 Burgess Electrical School,

B OAddress. ..o e e

1 Dept. K, 745 E 42nd St., Chicago, IIl.

¥ Send free catalog of full infcrmation.

AVE you ever felt the urge to tell it to some-
one in the motion picture business—hoping
it might be used?

That's all right—if you know a producer who
will listen. He may use the idea some way. You
can tell yourself and your friends “I suggested
that picture;”’ you will get that satisfaction, and
probably nothing more.

Why not write and sell it?

Both fame and income await the man or woman
who has unusual story telling ability and can
master the easily acquired technique of writing
for the screen. Literary skill is not nceded—
writing style cannot be transferred to the screen.
It is the sfory that counts—written so the director
can see it as he reads.

Send for this free test
There is a way of testing your story-telling
ability. The Van Loan questionnaire, which the
Palmer Photoplay Corporation will send to you
free, will indicate whether you possess the story
telling instinct and the feel of drama.

Did you ever think out
a screen story?

If you pass the test, you will be acceptable for
training in the technique of screen writing. We
shall be frank with you; if the questionnaire does
not indicate that you have creative imagination,
it would be a waste of your time and ours for
you to take our training.

Itisagift. No power on earth can endow you
with it—you either have it, or you have not.
Many possess the gift, but do not know it.

The Palmer Photoplay Corporation is primarily
a clearing house for the sale of photoplays to
roducers. It is making a nation-wide search
or story-tellers. It must find them, and train
them to produce in order that it may have photo-
plays to sell. Its Department of Education has
developed scores of screen writers who now enjoy
fame and large income—men and women who
until they sent for the Van Loan questionnaire
never dreamed of writing for the screen.

See what you can do.

There is no obligation.
Send the coupon below.

PALMER PHOTOPLAY Corporation, Dept., of Education Q9

PLEASE SEND ME, without
cost or obligation on my
part, your questionnaire.

I. W. Hellman Building, Los Angeles

I will answer the Questions NAME . ...ttt ittt teteneeneearananns

in it and return Jt to you  TVAMEL -l
foranalysis. If I passthe

test, I am to receive fur- ADDRESS . ...0e.o0ivvees e eertereree e

ther information about
your Course and Service.

ceene
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. DeForest RADIOPHON

REG. U. 8. PAT. OFY.

Get an “INTERPANEL’’ Wireless Station

You never have to discard ap-
paratus when you decide to
lengthen your range.

- — — —

The “Interpanel” System is a unit sys-
tem—Ilike a sectional bookcase. Each
pancl is complete in itself. To in-
crease the range merely add another
panel. '

Panels may be combined in any posi-
tion and relative direction.

Regular deForest commercial speci-
fications throughout.

Write Dept. 96 for catalogue

DeForest Radio Tel. & Tel. Co.

Inventors, Licensers and Manufacturers

Phone range, minimum 30 miles. Tele-
ﬁraph range, minimum 100 miles.
eceiving range unlimited. of Highest Grade Radio Apparatus
Price $176.25. With Cabinet $#189.50. 1415 Sedgwick Ave., New York

Pacific Coast Distributors: :
Henry M. Shaw, Pacific Radio Supplies Co. 638 Mission St., San Francisco, Cal.

B EE—— eSS
MURDOCK No. 345

[OMETER

The design, construction, and operation of
this Variomcter will appeal to the most
exacting operator. Both rotor and stator
parts are moulded insulation of substantial
and correct design. The panel we supply
may be used as a template for mounting
Variometer on your permanent panel. All
windings are wound upon the moulded rotor
and stator blocks. The Murdock Moulded
rotor ball is supported by special bearings
to insure perfect alignment and positive con-
tact. The Murdock Moulded stator is
arranged with brass supports, providing a
simple method of mounting to panel. Knob
and dial is furnished with each instrument.
Shipping weight, five pounds.

Price

345-G  Complete as illustrated. ..........oeveemeenemnennennenenraiinn.. $7.50
345-P Complete as illustrated. ........covvevuerereenneeaneeneennn ... 7.50
Without knob ordial.......oovvireeeeeeneennnnnniii 6.75

346 Vario-Coupler, with panel..................oooii 8.50
346 Vario-Coupler, without knobordial....................... ... ... 7.75

Send for Bulletin No. 21 containing descriptive list

WM. J. MURDOCK CO., 55 Carter St., Chelsea, Mass.

New Invention-Radio Apparatus

Write for Literature—it’s FREE

Mignon System Mfg. Co.

Buffalo, N. Y., U. S. A.

. - men with training are in de-
klectrical muor ot se.| NEW MOTOR BARGAIN
1 men of bitio oll‘clentury méfn’ch?o ltlgs
«en tr and limited e for the
e.c.trical Industries. Condensed course in Electrical || GENERAL '"”09“""
Engineering &ia% || ELECTRIC 18. %o
cure good 1 sewing Mach-
~~:*fons and promotions. Theoretical and Practical Elec- g HP ’1‘{3 v ines, & Small
i lt.'g. Mathematics.Steamand Gas Engines and Mechan- A. C. 60 cycle Lathes, Grinders,
i rawing. Students construct dynamos, Install wiring singlo phase, Bottle Washers,
tnd t:;:. electrical machinery. Course with diploma 1750 SBpeed. gwu tacts
¢« lete Complete with atisfaction
ln one Yeal‘ Cgrld. Plug and Grooved f‘\‘x::l:gued or money re-
Over 3000 men tralned. Th hi ey. y
gg“lpm nr'zp{oot %ormlwﬂe:.r%‘gm; Tllustrated catalog of motors and supplies FREE
. laboratories, shops.
FrBe(la_ ?ssglrwgf%tyax\.?mns&%.‘&'ﬂ.ll-%l HYRE ELECTRIC CO.
315 TaxoMa Ave., WasmingTon, D.C. || 631 X South Dearborn Street Chicago, Il
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Resonance Wave

Coil Antennae
By J. O. MAUBORGNE and GUY HILL
(Continued from page 444)

airplane antenna wire, spaced 3{ inch
between turns, and having a fundamental
wave length value of about 350 meters, is
mounted vertically, in this case a little more
than a foot above the transmitting and
receiving apparatus, which is groumfed to
the chassis. The set shown consisted of
both transmitting and receiving elements,
which could be alternately connected to the
same wave coil antenna by means of a
throw-over switch, tuning of both the re-
ceiver and transmitter being accomplished
in the usual manner. With a coil of this
kind raised twenty feet about the ground,

and connected to a radio telephone trans- .

mitter, putting 1.9 amperes into the wave
coil antenna, conversation was easily car-
ried on with an amateur having a detector
and two stages of audio amplification, dis.
tant 60 miles; while an amateur 500 miles
distant, provided with a detector and 3
stages of audio-amplification, reported
hearing the radio-telephone transmission.
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l?'}(. 6.—While as in the Case Where the Resonance
ave Coil Is Used as a Receiver, it Is to be Noted
That it Is Not Necessary to Have Antenna or
Ground Connection on the Coil, or on the Generator
of Continuous Oscillations, as When Emplo; the
Wave Coil in Connection With an Undampt Wave
Telghone or Telegraph System. Nevertheless,
it Has Been Found in Practice That Far Better
Radiation Is Obtained, When the Transmitter Is
Grounded and the A tus Arranged as Shown
in the Here . The Same as Is the Case
With the Receiving Apparatus, When the Ground Is
Connected to the Transmitter, it Is Necessary That
the Antenna System as a Whole, Including the Wave

Coil, the Lead Connecting the Wave Coil to the
Transmitter, the Sec::ﬁn.z Tuni Elements
g,hln&ﬁmAn the Transmitter, and the Groun Connection

be rf.“?g tﬁ: the °Sdn:’:e &re uency ogr Wave
Length, as etermin e *’rimuy uning
Aﬂmemenu of the Tniumittet Itself.

For higher power sets, the obvious method
of using the wave coil antenna would be
to construct a coil of large size, or to mount
a sufficient number of smaller coils in paral-
lel at a suitable height above the ground,
and to excite them all from the same source.
The coils would naturally be of large pro-
portions for long wave lengths, altho the
amount of ground necessary for the instal-
lation of such an antenna would be ex-
tremely small, when compared with that
needed for the installation of the ordinary
antenna system for a high-power set.

Duplexing can be easily attained by pro-
viding separate receiving and transmitting
wave coil antennae working on a small
difference of wavelength, as we have actu-
ally demonstrated in nractise.
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“RASCO HAS IT.”

astic letters.

etc., are sold.

“RASCO HAS IT”

OR the past few months we have shown the amateur frater-
F nity what prompt shipments mean.
shipped within 24 hours and sometimes a good deal sooner.
The radio fraternity today understands perfectly that the word
“Rasco” is synonymous for service—marvelous service at that.
We are showing a few wunsolicited testimonials on this page,
selected at random from hundreds that have reached us, and we
only wish that we had sufficient space to print all of the enthusi-
This company is unique in that it sells practically
no complete apparatus or instruments—only parts, raw material,
If you are interested in any of the goods listed
below, it is vitally necessary that you have our catalog in which
you will find all these goods.

99% of all orders are

Gentlemen: )
I received my vari-
ocoupler rotor some
time ago and it was
even better than I had
expected. The vario-
coupler I am using
sure brings the sta-
tions in (. S. A,
Wilson Kohli
351 So. Monroe St.,
Tiffin, Ohio.

Gentlemen:

Enclosed you will
find an order for some
of your small pcorts,
some of which I have
found to be entirely
satisfactory. If this
order is given the
same prompt attention
as my first, it will af-
ford me the utmost
satisfaction.

W. E. Zingg,
112 Abbott Ave.,
Ocean Grove, N. J.

Gentlemen:

I received the order
you sent me in good
condition. F certainly
do appreciate your
promptness in sending

firms, but none of
them give as much
satisfaction as you do.
Leonard Mayers,
8809Hollybeach Ave.,
Woldwood, N. J.

Gentlemen:

I like your service.
Herewith find another
order.

W. L. Fick,
3391 Hayward Place,
Denver, Colo.

Gentlemen:

The enclosed order
is taken from the cat-
alogue of a friend,
who was very enthu-
siastic about youpy
rapid service.

Milton Weidling,
870 Rockdale Ave.,

Cincinnati, O.

Gentlemen:

Have received two
of your “Rasco” Dials
promptly, and think
there is nothing on the
market equal to “Ras-
co” Dials, considering
quality and price.

Stephen S. Peszel,

WHAT THEY SAY

Gentlemen:

I rcceived your cat.
alog and I am very
much pleased with it.
I have two of the lat-
est and supposed to
be best books on radio
and I find that there
arc only seven of the
fifty hook-ups in those
books shown in your
catalog. Your catalog
is small in size, but I
have learned my les.
son not to buy a book
because it is big and
nice-looking.

-Richard -W. Sibert,
8821 N. 13th St.,

Philadelphia, Pa: -

]

Gentlemen:

I received the smgll
shipment of parts qun
you some days ago
and am much pleased
with your promptness
and care in executing
the little order. I en-
close another order
for an assortment of
small parts amounting
to $2.86.

. S. McGann,

out orders. I have
dealt with other large

210 Fourth Ave.,

Berry, Demoville &
Co., Nashville, Tenn.

Schenectady, N. Y.

100 Park Place
‘New York

EVERY ORDER
24 HOURS

WE GUARANTEE
SHIPPED WITHIN

DEALERS

GET OUR SPECIAL
PROPOSITION

THe "RASCO’ CATALOG | =ar

CONTAINS 50 VACUUM TUBE HOOK-UPS

This is the one and only radio catalog containing such wonderful free information. <Completo hook-ups
of all important vacuum tube circuits are given in clear diagrams with complete explanation. Just to
name a few:—The V.T. as & detector; detector and one-step amplifier; regenerative circuit; De Forest ul-
traudlion; V.T. to recelve undamped and spark signals; Armstrong circuits; one step radio frequency
amplitier and detector; three stage audio-fr : short wave regenerative circuits; V. T. radio
telephoae; 4-stage radio trequency amplifiers; radio and audio frequency amplifier, inductively coupled ampli-
fler. Armstiong superautodyne; radlo frequency amplifier and crystal detector; (C.\V. transmitters; self-
rectifying 2 tube C.W. transmitter; V.T. fransmitter with 6 volt battery; radiophone using plate and grid
fnzg:m‘llm':t. one tube radio transmitter and receiver; experl 1 radiophone; radioph using Colpit oscil-
a cireul

This list is only a partial one. You maust positively see this wonderful book to appreclate it.

It Is made to fit the pocket—has heavy covers to withstand the wear and tear which it is sure to
have at your hands because it will be your constant companion,

And Oh yesl Before we forget it. If you are in need of the following, remember *‘Rasco has It”’ These
aro only a few things contained in_this catalog. Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire,
Selenium, Cord Tips, Cap Nuts, Tin Folls, Name Plates, Spring Posts, Switch Purts, Metal Ribbon,
Carbon Balls, Binding Posts, Switeh Points, Switch Levers, Carbon Grains, Metal Pointsrs, Contact
Points, Low Melting Metal, Carben Diaphragms, Copper Strip, ‘“‘Spaghettl,”” Name Plates, ‘sugon.

POSTS

Nos. 658 and 651 made en-
trely in compomtion with &

oat in
center. R
No. 658 has %4 machine
screw. No. 651 has bottom
No. 202 is

These
and
ped )
ha bl top knobs
re of com o0y
of g
No.
'Ra nd Loﬂ
read,
RASCO
hezagonal
tet.
wood
part.
No. 81, Post. each,
50

wrew.
mickel plated at bottom
No. 650, Post, each,
No. 202, Pmst, each,
651

Dozen.eachstvle $0.90 203

Serews,
Mica, Switches, Resistance Wire, Variocoupler Rot T i Pl Co
Connectors, Th ed Brass Rod, Ground Clamps, oEt.o'.‘.' Et:t Clips, Condensor  Plates.

The catalog contains 185 illustrations. On account of its great cost, this catalog cannot be distributed
free of charge. It will only be mailed upon receipt of lsc in slamps or coin.

One trial order will make you a life customer.
order from the above illustrations.

you once.”
Try us with
50c order,

Remember that this business was originated with
the sole purpose to cater to the amateur who has small
orders. ALL OF OUR ORDERS ARE SMALL and that is
why your small order will never be side-tracked by us.
You can
“w‘
can only stick

RASCO SWITCH POINTS
Our ewitch point: made of brass, nickel plated and polished. T
louo:::-m-::hvchmlw.dmm&‘ pular.

TIRELL

o1 2 03 N 05 e m_

No. 301, %~z 34", Sathread.... ... ... . each. $0.03; dosen, $90.23

Y No. 302, 24" hugh, 3{’Sdia.. %4 thread... . .each, $0.63; dosen, $0.28
thread . .each, $0.63;dozen. $0.35

thick; stem %4 . .each. $0.03)4 ; dosen. 90.40

thick;stem 4-36 each, $0.0334; dosen, 90.40
%" di thick; stem 4-36 .each. $0.0314, dozen, $0.40
No. 307, " dia.; 44" thick; stem 4-36. each, $0.635; doeen, $8.40

Just a Sample Page from our Cate
alog. Order from this page if you
wish. All goods sent prepaid.

Mad.

100 PARK PLACE, NEW YORK CITY  souiin 5"V s vt

TR

ol ——— - - —_— - - F—
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ACME
AMPLIFIER
DETECTOR

WHEN on your vacation,
take an ACME amplifier
and detector. Small, efficient
and reasonably priced. At all
leading radio dealers.

ACME APPARATUS COMPANY

196 Massachusetts Avenue
Cambridge, 89, Mass.

Transformer and radio engineers and manufacturers

Radio Specials

4 for September

Roller Smith Radio Fre-
quency Amp. Meters..Were $7.50

Now 5.75

Western Elec. Phones...Were 15.00
Now 12.00

Interphone House Sets. . . Were 13.00
’ Now 10.00

Detector Panels............... 5.50

One Step Amplifiers...........12.50

Unmounted Chokes...... Each .05

B Batteries Variable, large
HZ€. .. iviie i Were 3.00
Now 2.50

Send 10 Cents for Our Latest
Wireless Catalog

American Electro Technical App. Co.,
235 Fulton St., Dept. S, New York, N. Y,

LEARN WIRELESS
'At the OLDEST, LARQEST and BEST EQUIPPED
school of ite kind in New England. Thousands of
sati uates all over the world. Splendid
in the Merchant Marine. Day and

um
| m‘cﬁu Start any Monday. Illustrated
Frospectus for the asking.

- EASTERN RADIO INSTITUTE
r Boylston St. Boston, Mass.

Get This Booklet
“TheTrueSccret™

" #Worth $100 & Year For Lifd™ |
A woaderful revelation to every
oae who writes—sbowiag how to
quickly and esily improve the
hendwritipg. ing eotirely
diferent.  No loog tedious counse
of instructions necesssry. Send
your asme for the booklet, TODAY, |
THE RITOGRAPH CO.,
Dept. 102, Topeka, Kans.

W

1921

Popular Astronomy
By ISABEL M. LEWIS, M. A,
(Continued from page 433)

T T S [RRTET

comparatively large particles near the sur-
face. The reddish color of the sun, moon
and even of the stars and planets, when
seen near the horizon, as well as the beauti-
ful sunset tints, in which reds and pinks and
yellows predominate, are due to the fact
that these rays of longer wave-length are
more successful in penetrating the dense,
dust-ladened layers of the lower atmos-
phere. It is to be free of the dust and im-
purities as well as the unsteadiness of the
lower atmosphere, that observatories are
built at high altitudes whenever possible.

When there have been unusually violent
volcanic eruptions, and great quantities of
finely-divided dust have been thrown into
the upper atmosphere, the effect upon the
blue and violet rays from the sun is very
great. The volcanic dust particles are so
large, that instead of bending these rays
of shorter wave-length, as do the oxygen and
nitrogen of our atmosphere, they reflect
them back to space and so decrease the
amount of light and heat received from the
sun. For this reason the general temgera-
tare of the earth is lowered by violent vol-
canic eruptions. Unusually cold periods,
that lasted for months, followed the terrible
eruption of Krakatoa in 1883 and of Katmai
in 1912,

At times when much dust is present in the
atmosphere, the sky has more of a milky
white color by day due to the reflection of
sunlight from the dust particles and the sun-
rise and sunset colors are particularly gor-
geous with reds predominating. At such
times the blue and violet rays are almost
completely shut out, and the red, orange
and yellow rays are powerfully diffracted
and scattered by the dust particles in the air.

The twilight glow that is visible for some
time before sunrise or after sunset is, of
course, entirely an atmospheric effect
caused by the reflection of sunlight to our
eyes from the upper atmosphere, upon
which the sun is shining, while it is, itself,
concealed from our view below the horizon
The atmosphere extends in quantities
sufficient to produce twilight to an elevation
of about sixty miles.

When all the rays of which sunlight is
composed are reflected in equal proportions
we get the impression of white light. Dust
and haze in the air by day reflect all rays
strongly and give a whitish color to an
otherwise blue sky. Brilliant white clouds
appear white, because they are reflecting all
rays equally. Clouds or portions of clouds
appear black when they are in shade or, at
time, by contrast with portions that are
more strongly illuminated, or when they are
moisture-laden and near the point of
saturation, when they are absorbing more
light then they reflect. At sunrise and sun-
set, when the light that falls upon the
clouds is richest in red and orange and yel-
low, clouds reflect these colors to our eyes,
and we sce the brilliant sunset hues, which
are more intense, the more the air is filled
with dust and impurities.

The familiar and beautiful phenomenon
of the rainbow is produced by refraction,
reflection and interference of sunlight
in drops of falling water, such as rain
or spray. As the ray of sunlight enters
the drop of water, which acts like a tiny glass
prism, it is refracted or bent from its course
and spread out into its spectral colors. Re-
flection of these rays next takes place (once

| or twice, according to whether the primary

or secondary rainbow is being formed) from
the inside of the drop and a second refrac-
ion of the reflected ray takes place as it

leaves the drop. The smaller the drops the

www americanradiohistorv. com

479

School at

- GO
’

Me o

]

HIGH SCHOOL
COURSE IN
TWO YEARS

You Want to Earn
1d
Big Money!

And you will not be satisfied unless
you earn steady promotion. But are
you prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For
a more responsible position a fairly
good education is necessary. To write
a sensible business letter, to prepare
estimates, to figure cost and to com-
pute interest, you must have a certain
amount of preparation. All this you
must be able to do before you will
earn promotion, :

Many business houses hire no men

whose general knowledge is not equal tb a

high school course. y use big

business refuses to burden itself with men

who are barred from promotion by the
ementary education,

Can You Qualify for
a Better Position?

We have a plan whereby you can. We
:cag o%llve youa ‘cx?r{:plete but simplified higﬂ
course in two years, giving you a

the essentials that form the ounga.ﬁon of
ractical ess. It will prepare you to
Id your own where competition is keen
and exacting, Donotdoubt your ability, but
make up your mind to it and you will soon
have the requirements that will bring you
success and big money. YOU CAN D%’i’l‘

Let us show you how to get on the
road to success._It will not cost you a single
working hour. We are 8o sure of being able
to help you that we will cheerfull:
you, at the end of
whu sent usif you are not absolutely satisfied.
at fairer offer can we make you? Write
today. It coste you nothing but a stamp,

AMERICAN SCHOOL
Dept. H-6 26 Drexel Ave. & 58th St., Chicago

() L __C
"dmer
Q Dept. H.6 26 Chloago. 1N
0 Explatn how! can qualthy for position checked: §

y return to
ten lessons, every cent

Steam Engineer
#8.000 o 54,000

2,000 to §10.000|

Name. enseccossssssssesssssossoms ABAPOB ccscososessosrssrsesess,
OMDOSDOEDOED OGN ¢ S MmN
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RADIO MEN-—
read 2 ZL’s letter:

HE Paracon R. A. TeN re-

ceiving set has proved entirely
satisfactory, and has done every-
thing you claimed it would do.
It is remarkably efficient and se-
lective on all wave-lengths. It has
proved especially satisfactory for
C. W. work, because of the com-
plete absence of all capacity effects.”

(Signed) J. O. Smith (2ZL)

PARAGON R. A. TEN

regenerative receiver well deserves this hearty
endorsement. Mr. Smith, whose station at
Lynbrook, L. I., has becn heard all over the
country, is one of our leading amateurs. He
has had ample opportunity for comparisons,
and his experience in radio lends weight to
this expression of approval.

Scores of other amateurs have had similar
results with Paragon. The East Side Y. M.
C. A. Radlo School tested Paragon in direct
comparison with other leading makes of re-
generative receivers, and reported that
' Paragon Sulfilled every advertised superiority.’

Ask your radio dealer to show you a
Paragon R. A. Ten. If he hasn’t one
in stock, he will gladly get one for you.
The seals have now been broken to show
you the splendid inside construction.

RADIO CLUBS: B¢ sure to send
for information at once about our
special offer to recognized radio clubs.
For a short time only, you will have the
opportunity of securing a genuine Par-
agon for your club house, absolutely
FRZ

ALL AMATEURS: Send for FREE
descriptive leaflets about Paragon and
Phonetron, the improved type of loud
speaker. Creco Catalogue, 25 cents.

CONTINENTAL
Radio and Electric Corp.

J. DiBlasi, Sec. J. Stantley, Treas.
Dept. A18 6 Warren St. New York

"

s o s M M o, T Spo L
o dh{r otk rder ! ler or S(lormor k prin n‘eu

ELECTR ICAI.. SPECIALTY CC.
(%'olummu. Shio™" D'f"nﬁden%la. Pa,

50 All Diff.
( uhn China,

British Gulana*
India, Jamalica,

STAMPS!

Port! Venezuela,
cte., only 10e! 100 nll dlﬂ 13c 1000 all diff., fine collec-
tion'In iteelf, £4.52: 100 dift. U 1ooohnges 10c.

0H avprmalﬁ nwnt ever) order Buy

ll free
wmps! L. B. Dover, Dent C. bonnront. (‘olo.
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more brilliant is the rainbow and the richer
in color. The most brilliant rainbows are
produced by drops between 0.2 and 0.4
mms. in diameter. In addition to the pri-
mary bow, which has a red outer border
with radius of 42°, there is the seconda
bow with radius of about 51° and wit
colors reversed, the red being on the inner
border; the supernumerary bows which are
narrow bands of red, or green and red, ap-
pear parallel to the primary and secondary
bows along the inner side of the primary
bow and the outer side of the secondary bow.
No rainbow arches ever appear between the
primary and secondary bows, and it can ‘be
shown, in fact, that the lllummatlon be-
tween these two bows is at a minimum.

The primary, secondary and supernumer-
ary bows all lie opposite the sun in the
direction of the observer's shadow and the
observer must stand with his back to the sun
in order to see them. The primary and
secondary rainbow arches are arcs of circles
that have their common center on the line
connecting the sun with the observer and at
a point as far below the horizon in angular
distance as the sun is above the horizon, It
is, therefore, never possible to sce a rainbow
arch of more than a semi-circle in extent
unless the obs>rver is at an elevation above
the surroundingz country, under which cir-
cumstances it mlqht be possible to see a

complete circle formed by the rainbow.

The highest and longest arch appears
when the sun is on the horizon, and the
greater the altitude of the sun the smaller
and lower the visible arch. As the anqular
radius of the primary bow is 42° and of the
secondary bow 51° and as the common cen-
ter of the two circles is always as far below
the horizon as the sun is above, it is never
[)0551 ble to see either primary or secondary
rainbow when the altitude of the sun is over
51°, or the primary bow when the altitude
is over 42°. For this reason rainbows are
ra-el7 seen at or near noon in mid-latitudes,
since the sun is there usually at an elevatlon
of more than 42° at noon, especially in the
summer season, which is also the most favor-
able scason for rainbows, owing to the
greater likelihood of rain and sunshine oc-
curring simultancously.

The light, whi-h comes to an observer
from the primary bow is once reflected with-
in the drop, and that which comes from the
secondary bow is twice reflected within the
drop. he sharper and brighter llght
therefore comes from the primary bow of
42° radius. The space between the two
bows is particularly dark, because it can be
shown that the drops there do not reflect
any lizht at all.

The rainbow colors are rarely pure or ar-
range:l in spectral order, owing to interfer-
ence of lizht waves. It is the interference
of li;;*t waves from different parts of the
same drop that produces the bands of al-
ternate maxlmum and minimum brightness,
that lie below the primary bow and beyond
the secondary bow. The red or other bands
of maximum brightness produced thus by
interfercnce, are called tﬁc supernumerary
bows, and they are always found parallel to
the primary and secondary bow within the
former and above the latter.

The distance of the rainbow from the
observer is, of course, the distance of the
drors that form it. A rainbow may be
formed b clouds sev eral milcs distant or by
the aid of the garcen hose on our lawn. No
two oYservers can see exactly the same rain-
bow because the rainbow arch encircles the
surface of a cone whose vertex is at the ob-
server's eye and no two such vertices can
exactly coincide. Two observers see rain-
bows zormed by different drops.

Refraction of light by ice-crystals in
clouds produces many temporary color
effects, such as halos of various types
around sun or moon, vertical light plllars.
circumzenithal arcs, and parhclla— sun-
dows"'— or paraselenae—'"'moon-dogs’’—
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Instruction in

RADIO OPERATING!

Fall term begins
SEPTEMBER 6th

ARC
VACUUM TUBE
SPARK

Preparation for Commercial
License in Shortest
Possible Time

Send for Booklet

Y.M.C.A. Radio School

152 East 86th Street
New York City

“Best Radio School in the East”



www.americanradiohistory.com

Science and Invention for September, 1921 4

Electrical

Education
Practical-Theoretical

HERE is just the electrical education
you want—quickly and thoroughly
covered—in America’s Greatest klec-
trical School—the School of Engineer-
ing of Milwaukee. There's a course
hcre for any man who wants electrical
training—even if he has had very little
education and no electrical experience.

Prepared for Bigger Jobs

Thousands of men are prepared here for bigger
jobs in ail branches of the electrical businers.
Courses are especially arranged to fit any man
fcr the very job he wants—in the shortest time
and without wasting effort on stucics that are
not absolutely necessary. Along with the daily
practical laboratory work, the student is taught
the necessary theory and mathematics—the
hows and whys—which give him a fundamental
foundation for advancing higher and higher_in
the great electrical field. Theory, mathematics,
drafting and practice—all go hand in hand.

The 6 Months’ Course

makes you a practical and theoretically trained
electrician. It includes instruction in electric
light and motor wiring, direct and alternating
current, motors, generators, transformers and
testing. This work includes actual performing
of practical examples, with your own hands on
regular standard electrical equipment—just as
it is done in the field.

The 3 Months’ Courses

are of two kinds—one covering electric light
and motor wiring—the other Direct and Alter-
nating Current, motors, generators, armature¢
winding and transformers. These courses are
thorough and complete in both theory anc
daily practice.

Don’t Delay Action

Don't delay in deciding on the matter of educa:
tion—remember it means your life success. It
you want the best practical electrical training
in the country—mail the coupon belcw to the
School of Engineering—sget the details of thi:
great school. _If there’s an obstaclein your wa)
—financial or otherwise—talk it over with us—
we may be able to help you. )

Read the coupon below—then fill it out anc
mail it—you'll not be obligated.

SCHd)ol?o!; ENGINEERIN

ilwagukee
2 BROADWAY
Milwaukee, Wisconsin

Gentlemen:—

1 am interested in the course I bave marke
below withan X. Please send me catulog and othe
necessary information. It is understood 1 am no
obligating myself by malling this coupon.

0 6 Months® course—Practical and Theoretics
Electrician.

[ 3 Months' course—Electric Light and Moto
Wiring.

[ 3 Months' course in Direct and Alternatin
Current, Armature Winding and Trans

formers.
NAME.....ovvvencosncnnns ceecaseenan seesenn
Address. . ....... Creeecsesanianaeerana e
-
CIlYeeierniaeareosssaassanans State...........
Occupation....... veenssneesc ABCLLciiaeiants
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LEARN WIRELESS

AT HOME
The Demand for Good Wireless
Operators Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT
HOME—in your sptre (imc—qulckl) easnly and thoroughly. No
previous ini . Our Home Study
Course has been prepared by our Radio Expert, L. R. Krumm,
formerly Chief Radio Inspector, Bureau Navigation, N. Y. Ex-
rts able to impart their practical and technical knowledge to
9’ U in an easy w understand way. The graded lessons
mailed you will prove so fascinating that you will be eager for the
next one. The instruments furnished free, will make it as easy to
cam the Code as it was to leam to talk. All you il have 1o do,
is to listen.
A Wireless Operator can visit all
Tran tl‘e wuld ove' parts of the world ‘and receive fine
pay and maintenance at the same time. Do you prefer a steady
position without travel? There are many opponunmes at the nu-
merous land or with the C Wireless or St
Companfies.
BIG s ALAR"‘:S “’lreless opentors recelve salarles
5 to $200 a month and it
fsonly a stepplng stone o better positions. There
ll ractically no limit to ‘aour earning power. Men
0 but yes ay were Wireless Operators are now
holding positions as Radlo
Engineers. Radio Inspec-
tors, Radio Salesmen at sal-
arles up to
$5000 ayear.

This wonderful Set tol" lurnlng the code furnished
ree with our course

FREE

wonderful r el oduced in
lhe tllustration. ’fhia set is not loaned but GFEN to nll

lnltrumenn and Text Books
We lurmsh free to a“ students, during the course. the

students completing the course.

‘The Transmitter shown {s the cclobnud Om- P
TRravh veea by ravers] Dypartiants of the . Easy ayments
Smor:mnut,nnd by the leading Unlo :(a - , ment
S 0! down wllr nroll you.
We make " the
n:yl";.l:yon.: :mbf'
ame as 0 ware
e e Rt W |
m s of it
F Hcense, g ln-is: ”Win

Dl e may
mem viﬁ ‘o(s); ychu':lth the Omnlmph the

graph, place the

to your
this remarkable invent!

wl“ send you Wire-

§{
:tudmu Ask any S“ Hadio In SGndBfnor“ lFREE
rify this,
thout 0bllllua
FREE Post-Graduate Course |5 " 807
‘How to beeolm ln
Post. dt Co i
Asment Pt ndmie, Copm l2on | B WG
ln N.Y. Clty‘ N“d:%gh d:;\‘lolhd-r Clty--ﬂ\o co‘?o
a
omi leading Wireless Steam '1'3'&" tor- bnt

NEW YORK WIRELESS INSTITUTE

| Dept. 217, 258 Broadway New York City
NEW YORK WIRELESS INSTITUTE
Dept. 217, 288 Broadway New York City

Send me, free of charge, your booklet ‘‘How to Become an Ex-
pert Wireless Operator,’’ containing  full Mcuhrs of your
Ceurse, including your Free Instrument offer

Name

F WIRELESS FOR EVERYBODY !

Hore’s the Wenderful Little Radie Set

that was described in
April's Radio News,
page 068o. Just the
thing for Boy Scouts,
Campers and for use
on bicycles, etc. Com-
plete in every respect
and guaranteed to
i give complete saus-
faction.

Just connect your
aerial ground and
phones and you are
ready to _ receive
messages. Tunecs to
800 mcters and re-
ceives telegraph mes-
sages  within 1,000
mile radius and wire-
less telephone messages within 30 mile radius.

Type S8 (agillustrated) price ...... e $7.50
Type S8 A complete (incl. phone, aerial, insu-
lators and instruction book) ............ $12.50

Dealers! Write for attractive offers

RADIO SERVICE & MFG. CO.
Werlds Tewer Bldg., Wost 40th St., New Yerk City

Mcnulael‘mn of Complete line of
adio Apparatus

.|many times.’'

IRELESS CATALOG
JUST QUT 1% in stamps or coin brings

new loose-leaf catalog—150
pages giving C. W. Hookups, Regenerative

Hookups and all instruments needed
Mnlen receiving and sending sets—a

—_—— e ——
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Open:ng Safe Locks

By JACK HARTMANN
(Continued from page 424)

the second tumbler once. A The third part
of the combination is Right until 30 comes
to the mark 2 times. %‘he first time the
dial is turned only the drive wheel turns;
the second time it is turned to the right, the
drive wheel has been turned twice, and the
third tumbler once. The fourth (and last)
part of the combination is Left, until 40
comes to the mark. This, in many cases,
will only be part of a turn.

“‘separate-from-the-dial’ spindle lock. Other

makes have a single spindle, the dial spindle
oes thru all of the wheels, e. g., S & G,
‘ale, and other makes.

When the dial was turned 4 times to the
Right and stopped at 10 the slot in tumbler
No. 1 was left in line with the lock dog.
When turned 3 times to the Left and stopped
at 20 the slot in tumbler No. 2 was left in
line with the lock dog. (As we turned ¢
times to the right and only 3 to the left we
did not disturb set tumbler No. 1.) Turning
2 times to the right and stopping at 30 left
the slot in tumbler No. 3 in line with the
lock dog (and did not disturb tumbler No.
2). Turning 1 time to the left and stopping
at 40 brings the slot in the drive wheel in
line with the lock dog. (This was only
one, or part of a turn, and did not disturb
set tumgler No. 3.) Now all of the slots
are in line ready for the lock dog to enter.
In some makes of locks it enters from the
top, in some from the left; in others, from
the bottom. In good locks the lock dog is
a part of the lock proper, but in the poorer
grade it is just a part of the bolt bar. In
some locks the dial turns to the right (last
turn) raising bolt stop which gives free
passage to bolt bar when the handle is
turned. Again, in certain makes, the tee
handle is turned (after combination is set)
which slides the lock dog into tumbler slots.

When a combination is being set-to open
a safe, the only thing that can be “felt” or
“heard" is the lugs or screws striking to-
gether and this is perhaps what writers,
both fiction and scxentlﬁc, think are
tumblers ‘‘dropping,” and which, I pre-
sume, is responsible for the statement
on page 974, “With the aid of Rochelle
salts and a sound amplifier, the almost
noiseless Iallmg of the tumblers is magnified
I do not doubt that this
apparatus will magnify sound, but what
0od does it do when used to open a safe?
agnifying the sound of the tumbler lugs
or screws striking will not help to open a
Safe, for when the lugs are in that position,
or anywhere near that position, the combi-
nation is far from set. Does the statement,
“How to open a safe, without knowing the
combination or wrecking the strong box,
was next denonstrated,” refer to a fact or
a near-fact? The vibration of the “falling”
tumblers may throw the salts into spasms
—they may cause it to amplify and magnify,
until it becomes a veritable shriek of agony,
but I don’t believe if it shot thunder and
lightning and cracked like a 14-inch gun,
it would help to open a safe.

For the past few years I have been cor-
responding with Safe men all over the United
States and some in Canada but in all this
correspondence I have never run across
anything that at all resembles a ‘“‘touch
system,’’ or anything that would lead one
to believe that such a system existed. Some
of my correspondents have served terms
in our worthy institutions, the peniten-

tiaries, including Sing Sing, San Quentin,
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The Hall lock is a ‘“double spindle” or a |

Aspirin

Always say ‘‘Bayer”

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

Aspirin is the trade mark of Bayer Manu-
facture of Monoaceticacidester of Salicylicacid,
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be Tv};hgolelome and helpful as well :s,?nteresntien:.
BOYS’ MAGAZINE will rtain-

ment, instruction and the im“pive fo: &n taeccom-

plish big things. It is filled with the kind of matter .

that de ght.sl ;)oys hearts and makes good citizens. .
us a line today, We want

T e e i

al in America. ¥
send you a copy absolutely free. Adg?;:;nm well)

]
THE SCOTT F. REDFIELD CO, K
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(THE BOYS®* MAGAZINE is on lalc at all
faews-stands, 15¢ a gopy)

Don’t Wear a Truss

r' our Comfort
rooks’ Appliance.”

Wonderful. No
rings or ads.
Cushions. Binds

he broken parts
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1 information .
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Marshall, Mich.
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avél:-l v wul w %.wx )’MI. mé&

gen Dufneu is caused C-tuﬂ" or by
take out. Ar}
Write for

BpSe ta i py
Booklet and my statement of how I recov-
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Science and Invention for September, 1921

of the month.

accepted.

EXPERIMENTER PUBLISHING CO.,

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

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

Advertisements for the November issue must reach us not later than

The Circulation of Science and Invention is over 135,000 and climbing every month
INC., 236 Fulton Street, New York City, N. Y.

September

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns.

It will pay you to read and investigate the offerings
made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be secking, whether sup-
piies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials

Name and address must be included at the above rate.

Cash
No advertisement for less than 10 words

Aeronautics

Agents Wan ted

Business Opportunities 4

this model aeroplane. Circular free. Aere

Beys 1y
Shon. ?050 Hurlbut Ave., Detroit, Mich.

Aviation

Men, Women, Children! Sell hosiery. Big Droﬂu
Get samples; instructions. Arthur Moose, Tappan, N. Y.

ﬂllulutm and sell your own extracts formula 2
coin. L. A. Sampson, P. O. Box 184, Auburn, Maijn}.

Make $25 daily selling guaranteed artlele needed hy
cvery auto owner. 8 demonstration makes sale.
Each sale $2.50 profit. Ten sales a day easy. $3

Patents on Easy Payments. Sec wmy advertisemegt
page 470. H. Kaye Martin,

Enter a New Business. Earn $3.000 to 38,000

Learn ly. A starts you. Get details quick. Auburn Handle Co.,
Flylngr Sc'l:oor yCngﬂrg‘:.ém?,lﬂi‘:‘ tmandm;n‘:;t 1'::{:3:’ Auburn, Ind. ¢ yearly in professional fees making and nqu a fogt
Uon. ~ We guarantee to make you an expert Pilot. lulu sloo Wukly selling Rolly’s \vuhm Wond speclalty, openings everywhere with all the ‘rade yq
Third Successful Season. Dozens of satisfled duat oW Dir Harmless. Cleans wlth~ can attend to; easlly learned by any one at Lome in p
;.huflsl rb:zln td Cﬁr&t’ of CM'I“Ibo mﬂ’:tlhh (\:V te Dow | out rubblnn Wans agents and crew managers. Free "1:"“'"‘;'95:; ::tootll‘m‘{‘ l;:“l”m“;ab n?\urft“l‘::“ w‘i‘lsllt’.l.nlu e
or erature an atalogue. 3 ] . . H s to B .
Co., 140 N. Dearborn St., Chicago, lll.D aetn a’:{;‘;‘n .ﬁd Jarticulars. - Rolly Chemical = Co., K1 agency. ‘A:ddreu Stephenson Laboratory, 18 Eack Bag

Boston, Mass.
Agents. Blg returns, fast office seller; 1cul =
I ' Substantial Manufacturing Cerperatien wants capaly

— Aut:mobzlec 4pd smples free.” One ' Dip Pon Co.,' 13 bafly Becord e o O :,NE

utomebile Owners, Garagemen, Meshanies, Repair- upward necessary. allow expenscs to Baltimore
men, send for free copy of %ur current que" It con- A""“' Self-thrndlnc 5‘“‘“" a"’w‘"‘”nb % | explained. Address Recretary, 603 N. Eutaw St., Baltp
tains helpful, {nstructive inf lon on ling, | $15 daily. ._Maher or, -+ | more, Md.
fgnition troubles, wiring, carb batteri Quick _action nlm mnma remever simple formuld “Money-Talke.” The Dusiness magazine publishd

etc. Over 120 pages, musl ated. Send for free
Automobile Digest,

541 Bmur Bldg.,

Cincinnati.
Pttt

Automobile Accessories

Aute Meters Supplies. Buick, Michigan, Stoddard-
Dayton, E. M. F. Cadil Overland Continental and
Buda Motors. = Ali Types, $50.00 each and up. New
20.00.,  Splitdorf chh Tenston Mag-

ellogg Pumps $3.50. Auto-Lite Gen-

0. Air Gauges $.65. Remy Igni-
$3.00. ~ Electric and Gas Headlamps,
distributor heads, Write

alr compressors, etc.
for catalog. Motor 8ales, Dept. 12, West
Pittsburgh, Pa.

Meney Making Battery Charging Outfits. Alr Com-
pressors automatic. Easy monthly payments. Write
us, Hobrosco, Troy, Ohio.

Wanted Platinum Magneto Points, old or new.
Wo pay full value, mail or express. Packages
if our offer is not satifactory.
cash prices pald for old Gold, Silver, Watches,
Platinum, Crowns and Bridges, Diamonds, War Bonds
and Stamps. United States Smelting Works, (The
-mumﬁnﬂimumm‘umllmnlmmmmmmmﬂ

old Rellahle) Dem 13, Chica
Ford Owners

oo

““Wizard battery eharger ?or Ford cars, charges 6-volt
battery from Ford mu tached to Ford in few
minutes. Guaranteed k ect. Hundreds 1in
use, No more ofl l:mm. elect 'y your Ford. Price
$6.95, postage prepakld. Send Avents

money _ order,
wanted. Wmo for efrcular, Wlurd Mfg.
208 . Portland, Orex

ST

ny,

Jefferson 8
T

Motors, En!mu and Dynamos

$1.00. Martinek C . 1 H , Corona, N. Y.

Aute Owner Tire Agent wanted each locality to nn
and take orders for hand-made Mellinger extn ply an
:?‘rg.u(tu. gmnnveed by bond for 8000 and 10, oo.o

on

plul Tor experle
3300 wecek! Write
Mellinger Tire Co.,

your tires
make $100
prices and sample section.
N. Oak, Kansas City, Mo.

Agents. seo to $200 a week Free Samples. Gold
81gn Letters for Store and Office windows. Anyone

free: lrod
to for whnlenle
929

can do ft. Big demand. beral offer to general

lcinu. Mo Letter Co., 433Z N. Clark Bt,
cnzo.

Formula  Catalog. Laboratories, Boylston

Bulldln¢ Chi,

for progressive people. Send for sample copy. P. ¢
Box 236-B, Newark, New Jersey.

$10 dally refinishing chandellers, brass beds, autq
mobiles by new method, without capital or experiency
Free paticulars and proofs. tite today. Gunmetd
Co., Avenue D, Decatur, Ili.

Den't Slave. Work for yourself. Open Goody 8hoy
gu?n particulars. Goody Shop, 41 Bruen, anntorr

Chemical Expert will fumhh lormnlu and trade sec
rets. All lines. Lists free. . Cummings, PhD
238 Gordon Ave., Sym\lu. N

Our Associates are buillding $5, 000 to $10,000 {ny
comes, or better. One reports S'H 528.43 earnings lad
year. Another cleared $8,039.07 in March. Namg

. of these and many others on request. Our book tel
B oring 0% el ithokram, Initiale for meom>~ | alt."'Get "It today.  American Coltectton Service, 811
ete. * Anyone can ‘apply them in a Jifty. ~Sell to every- | Ca Detroft.
Bet costs nn $1.50. Fast sales Be a Publisher of Books. Magazines, etc. $2.0
bl: d.lly proﬁu for agents. Wmo for catalog. | starts Samples, suggestions, etc., 30c. Sclened
Desk 19, East O N. J. Institute, SE 6435 'North Clark, —.
ms-l‘emo':i- ls(:kle exmwﬂney lmﬂy Sell our“Ae- " Ch N '
clden! al iy cles n_ your spare me. '
§5.000 “death, 325 " Woekly benefit_ for 310 yourly. emistry
dress_Underwriters, Dept. N10, Newark, N. J. Chemlecal .".m.,:,.(.,., We can supply you wm
Aoum. Our soap and toilet article plan s a 1 or_your % cey
. case 3 - Y before you buy Catalog 5 cents, ational Sclenuﬂe
nsde{j,eu.;f su'ur I:)ru!“a sample offer. Ro-Co., Supply Co 41 Pa Ave., N. W., Washington, D. C.

Peimet Pollulnu Cloth_cleans all metals. Beullo
%{ cents. 8. free. Gale Co., Inc., 15 Edi
0sto!

~ Wenderful Exnrlmnhl Beek. Make your own Chemi-
cal and Sclentific Apparatus, tests solutions. Over 100
original Fxperlmenu 76 pages, fully illustrated. 38

sllun 'or Steres and Offiess. Entirely new. $50
“v&e enlly made. _Assorted working samples 35o.

cents No_stamps acrepted. Descriptive eir-
cular for ‘:lt::p Palmers Electrical Equipment Co.,,

Palmer:

E. 326 River 8t., “ont

Make 25 te $50 week representing Clows’ Famous

Philadelphia Hosfery, direct from mill—for men,
El:maéoca;ng Pﬂmn‘" 531_::1211%‘&;“:1% 0"3:-3 n‘, women, children. FEvery pair zs\nnnued.m Ptr'zeeu that
$128.50—5 H.P. $166.50. sties both single and | FUt. ., Ty, "Compang. e, BT
tha penmeators. all yoltamee ™" ¢ deiive. > el et 3500, Proft; Big  Repsater. Kieanrito Magio
ng generators all voltages. Write for catalog. IIM Clobosnshing wonder i e et o

Sales Dept.,
Eloctric Motor Coenstruction.

12, West End, Pittsburgh, Pa.
Learn how.  Compl

Bamplu Free. Bestever Products Co., 1941 29, Irvlnw'

Learn Chemistry at Heme. Dr. T. O'Conor Sloane,
noted educator and scientific authority, will teach you.
Our home study correspondence course fits you to take
a position as chemist. See our full page ad on _page
396 of this fssue. _ Chemcal Insmnte of New York,
150 Nassau Street, New York City.

Chemical Magazine. The Chemical Experimenter
Current and next lssue 15c. Chemle:l Experimenter,
1345 W. Park Road, Wnshlnmon. D. C

Park,

outtit, instructions, blue prints $2.00. Blue Prints only
25c._A. F. Cassell, Box 355, Oradell, N. J. lnlsthll uf::. l: 'lduthn Y:u'.:hulge?l g:nerm.!iun I‘OM
Eloctric _ Metors, Lichting  Generators, Battery | qTen orders daily easy. Write for particulars und free
Charges. T Easy monthly payments. Write us. Hob- | gamples.  American Monogram Co., Dept. 71,
,‘,}.‘,,‘,'}?,,m; bt = J‘l d takin, il b{ INSYDE
. a day g orders for
Molorcyclea—Blcyclu Esmglmu{lteed ’}o m'eventA pum;:ure. ';rnd b‘l’ow-
Used Parts for all Motoreysles, Bchuck Cyele Co.. outs. - Bouble. tire  milease ek for | agency
1922 Westlake, Seattle, Wash. domand, Lo B o, haas, S Chretnr Gpn-
Den't Buy a Bicycls Meter Attachment until you get | Swnamimiumiimimmummiimm N A A A Ay
our catalogue and prices. Shaw Mfg. Co., Dept. 1609, Duplucatmg Devices
Qalesbure, Kans. " "m:" Duslieators. Bu;slmu Getters. 3236 .
. coples from pen, pencil, typewriter. 0o glue or
American Made Toys gelatino. 40,000 fn use.  Free trial. Need one?
Wanufasturers wanted for 1ar Tuctlon and Tome- | Docklel free. B, 1. Durkin-Reeves Coinbaroburgh, Pa.

workers on amaller scale for Meml Toys and Noveltles,
‘Toy Soldiers, Cannons, Cowboys Indllnl, Rufralo_Bills,
Wild animals, - Whisiles, - Bird-Whisties,  Race-Horses,
Prize-Figh leu Wagtail Pups, Put and Take Tops
and hundreds of other articles. Hundreds and thou-
sands made eom lete per hour. No experience or other
tools needed. ronze Casting !ormo complete outfit
from $5.00 up. We buy these good all year, paying
fixed prices. Contract orderl plu‘ed with mmlflcturerl
Exceptional high prices paid for painted goods. An
enormous business for this year offers industrious men
an excellent opportunity to enter this fleld. Write us
only 1f you mean real business. Catalog and informa

tion free. Metal Toy Manufacturing Co.. 1696 Bonon

Educahonal-lnctrgctxon

Learn Chemistry at Home. Dr. T. O°Conor Sloane,
noted educator and sclentific authority will teach you.
Our home study coﬂupondenee course fits you to take
a position as chemist. See our full page ad on page
396 of this tissue. (‘hemi(‘al Institute of New Yeork
150 Nassau Street, N. Y. City.

Yeung men prepare as brnkemen. firemen. $150-
3200 momhly) Write, Tralnman’s Service, Bu. 2, Jer-

Send 3c.,

Experimenters: The ‘‘A. B. Sclence
930 Mudl-

stamp for particulars. Chebro Chemlcnl Co.,
son_Ave., Bridgeport, Conn.

Chemical  Experimenters. Bunsen Burners _ 60c.
Glass Tubing 75c. Ringstands with two rings $1.25.
500CC Flasks 37¢. Thistle Tubes 12 in. long 18e.
‘Test Tube Holdern 24c. Set of Radio-Active Mineralal
60c. Add tage. Four cents for catalog. Enol
Relentific Co., 1405 Florida Ave., Washington, D. C.
.:bonhn‘? tus and Gl for istry,|
biol ox{ metallurgy. Our latest bulletln
and f{llustrates electric furnaces, incubatars, hot-plates,
and & complete line of chemiml supplles. Get t.ho
benefit of our new low prices, high-grade goods and
excollent shipping service. Send dime for Bulletin,
E. D. Altman Company, 223-225 East 110th Btreet,

New York.
enneNaT )

Correspondence Courses

Doliars 8aved. TUlsed correspondence courses of all
kinds sold, rented and exchanged. List free. (Courses

bought.) Lee Mou , Pis, ama.
SRR I 1 LTI T AT T T

ntain
s i

Exclumge

For Sale.
tele”

ity, N.
n.tuilvu earn big money. Excellent onportunity.
dence. Great

Learn faseinating profession

small motors, omnigraph practice set
ruments. Write for prices. L. W.
Kansas,

graph _fnst Morris, |

120 N. Vine 8t., Eldorado,

Road. New York. everywhere. . Particulars froe.  Writo, Ameriean !
e — Tel. hy Detective Snmn. 1968 Broadway, N. Y. phf.:rogm':::“g:mflll?," ::‘:1'1 Guide, 'Good ~ Condition.
elegrap msnmuu. learn complete snl:l:la lfew z 1 g (hm) For Ad
— q pee(,l practice. rochure 3 7
Tel“mm“m""‘h et mdm:n:“e‘"")" mo'“" s %.ln lnmtuce' EO- sg:":i::u::";r ’r?:v’vmgrx : Den't Admﬂu ou:ul yr::«:e:.’ "The ma
XKing Institute, K ” n
portunities. Oldest and largest school: established 48 who eliminates doubts.’ Jacobus *

earn large part. Cata-

years. All expenses low—=—can
Dodg 0 Bt.. Valparaiso, Ind,

logue free. Dodge’s Institute.

Typewriters

Chemistry at a glance. Learn qualitative m!nil by
the modern llmpmled chart C

. Berviee, 41 Bruen, Irvington,

Sll;? letters 33 50,

method.
Technical Charts, Dept. C-5, 1038 West Chlun
Avenue, Chicago.

For the Hair

All makes, $15.00 to $60.00; fifteen days’
Catalogue mafled. Typewriter Co.,

ree trial.
211 West
‘25!!1 Street, New York ,zlty

Math huuht by mail.  Spare time hom¢
study course. Inel udlnl arith
and Trigonometry. Hnd!n:. 76 Brighton Ave-

nue, Highland Park, chh

“ww americanradiohistory com

Step Falling Hllr. Use Kotalk ld b
gy ' 0 (w '; 'dmnltu)

when .g“ else f: llcd Proof nnll 10
a ed cents.
Kotalko Offices, BE-300, Station X, New York. "

Corona typewriter, nm class condition, 4 !
volumes Telep}llony and Telegraphy, lighting transformer, | [

i
o
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