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Electrical Expérts” Earn $12 to $30 a Day
.What's YOUR Future

Trained "Electriul lsxpervs" are In great demlnd at the hixhe.t nlarles. and the opportunities
.dvancement and a big success In this line are the greatest ever known.
“Electrical Experts”, earn *70 to $200 a week., Fit yourself for ome of these big paying

- lons—
Be an “Electrical Expert”

.»*-= aven the ordinary. Electrician — the the “Electrical Expert’—who Is plcked out to
8 : kind—is making money—big “boss” ordinary Electriclans—to boss the Big
- hé trained man—the man who Jobs—the jobs that pay
e < .nd wherefores of Electricity—

$3,500 to 310,000 a Year

“t In line for one of these “Big Jobs” by grasped, right-up-to-the-minute, Spare-Time
~1..iling now for my easily-learned, quickly- Home-8tudy Course in Practical Electricity.

Age or Lack of Experience No Draw-Back

regardless of age, education or previous experi-

ence the chance to become, In & very short time,

< : . the most simple, thorough, and an “Electrical Expert,” able to make from $70
- istence, and offers every man, to $200 a week.

I Give You a Real Training

As Chief Engineer of the Chicago Engineer- earning $3,000 to $10,000. Many are now suc-
. Works I know exactly the kind of training a  cessful ELECTRICAL CONTRACTORS. (Read
.1 needs to get the best posjtions at the high- my students’ letters.)
salaries. Hundreds of my students are now

Your Success Guaranteed

somremlﬁntyonunleqrn ricity—so sure am 1 that after studyinx with me,
m.uo.unm the “big money” class in electrical work, that I will guarantee
under bond to ntumeverysnck penny paid me in tuition if, when you Invo finished

my Course you are not satisfied it was the invuunentmmt

Free—Electrical Working Outfits—Free

[ give each student a Splendid Ontﬂt ol Electrical Tools, Materials and
Measuring Instruments .ho?nulg I also mwly them with Drawing
Dutfit, examination paper, many other things that other schools don’t

witn me you do PRACTICAL work—AT HOME. You start rightin
arter the first few lessons to WORK AT YOUR PROFESSION in a
practical way.

Chicage Get Started Now—Write Me

“'»u don’'t have to be a College Man ; you don’t
.> » to be a High School graduate. My Course

I want to send you my Electrical Book and Proof
Dept. 21, FREE.  These cost you nothing and you'll enjoy them.

Make
1»n~s-yubAn-o the start for a bright future in Electricity. Send in
. Chicago, 1l coupon—NO
"vor Sir; Send at onee L. L. COOKE, Chief Engineer
o aple Lessons, your Big
t.w.k, and full particulars of

vt Free Ou Home
st ly Course—all fully prepaid,
~ 't out obligation on my part

*®  Chicago Engineering Works

Dept. 21, 1918 Sunnyside Ave., Chicago, IIL

T B€eecroccersarsonssscnssssnssnscns .
PeBB. ....ccocvevecncranncsccanacans -
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READ

WHAT MY
STUDENTS SAY:

“When I started to study with you I wa
working as a machine boss. at $150 a menth
and seemingly m unable to do better.

““Five mountha starting Course 1
was made Mine- Eloclrlchn at ‘350 a_mouth.
and now I have just had another $75 ad-
vance, making present salary $325 a
an increase o( $175 & month in 10 -omh

“And it’s all due to you.

“You started me on therlmun&. you kept
me there by your encouraging letters, and you

“‘During May I made about $85 00 in my spare
time. lunh&nduywﬂnaodumm
1 started I Miew NOTHING about Electridty.”
—L. Randell, Ironton, Minn,

~

“You will be pleased ta learn of m:
tion to Hlﬂc!.rlchn. It Iummm
il:t"memlun A %
nlndfromﬂt totﬂi"a mthm

do better before thtwgh.
Wolf. Oolunbus. Ohlo.

to make #75. a . thanks tc¢

Byt makiny.ore’ 34000 & monm 3

i . . a —
mﬁ. Phoenlx, Astsoma:- . )

——

! men here spesk very h of

One—the Freano lhmm"d”ﬂu

Ge Com; s your course i

equal the three yeers training at

lél:ll’r' shops.”’—E. ' Linvil]

"‘l‘n(tomk regard to
cmrru cthordlthuhlud-e

mderfu l nged an’s exam-
ination th mo“lnumﬁmhhm—d
Electrical Workers and am now carrying a firm-
class card.”—J. R. Overton, Maryville, Tenn

“When I enrolled I knew nothing about Elec-
for The Wisecon Tlgit* & Fomer” o TRV

““You don't know how giad I am that my <ou
has found such & man I ouly wish
other mothers knew of the in

e
#

“] am setill holdi
teel &

that position with the
Minneapolis 8

nery Company, secured

on your recommenda **—A. Swansom, Minne-
apolis,

“In 18 months since I started to study with
m I have

my salary from $8 a d-:
"—A F. Kiems. Stth.&p:.

um.ﬂu
of Counst. Miller-York Co., Saginaw, Mich

leased with same.”’—F. Droege, Covington.
entucky.
“Before 1 started to study with you 1 wm
only able to make $50 every two weeks. Nov
lnlmunimnmtb.mdmud
time. our Course has put me where |
am.”’--J. E. Stallinger, Mine Blectrician, Nev
wvamcucua. Layland
..‘ . .

out 11 did the yoars ahesd
would only like few that have passed”
—H. Bwiger, Wallace, West Virginia.

Complete Letters Sent
When You Write Me
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Cold Light

how utterly wasteful our present methods
| for obtaining light are.” We have men-
I tioned the fact that the coal which we burn
§ to obtain electricity is nearly all wasted,
and that we realize less than one per cent in
light, of the energy contained in coal.

What then are our prospects of producing “cold light”
in the near future? There are three so-called sources
of cold light of which we know today. These sources
are purely physical, and do not include cathode-ray
effects of the Geissler tube type or Cooper Hewitt light
variety. These latter are not to be classed in the “cold
light” category because the light produced in either of
thes; tubes is not really cold in the true sense of the
word.

The three sources that can give rise to cold light
are the following: Luminescence, Fluorescence and
Phosphorescence. Luminescence can be derived from
a large number of substances which become luminous
under the influence of light, also due to ignition, etc.
In nearly all cases luminescence occurs with a simul-
taneous rise of temperature, and for this reason it
really cannot be termed “cold light.” When we take
a diamond and heat it moderately, it becomes luminous.
This fact has been known for a long time, and this
is one variety of luminescence. Calcide, too, when
heated becomes luminous and remains so in the dark
for hours, even if the heat has been discontinued.

In contra-distinction to luminescence we have fluor-
escence. Fluorescence is a lighting phenomenon which
takes place only as long as the source of light is directed
upon the substance. = The fluorescence disappears im-
mediately when the original lighting source is discon-

tinued. Fluorescence for that reason is due to the
absorption of certain light rays. A peculiar phenome-
non of many fluorescent substances is that they give
out rays of light of a different color than the substance
itself. For instance certain green crystals of fluorspar
give off blue light, etc.

Next in order we have phosphorescence, in contra-
distinction to fluorescence. The difference between the
two is that phosphorescence persists after the source
of light has been removed. Thus for instance calcium
sulphide gives off light after it has been exposed to
sunlight and continues to do so for some time in the
dark. Many substances such as barium sulphide, stron-
tium sulphide, etc., when exposed to ultra-violet rays
or X-rays, will continue to emit a soft light for hours
in the dark.

Phosphorescence is also found to a very large extent
in many living organisms such as are found in sea
water; they very often cause the sea to become phos-
phorescent for miles. It is now thought also that the
fire-fly and many other insects such as the glow-worm,
etc., all owe the origin of their luminosity to phosphor-
escence. Recent researches also tend tn show that the

hotogenic apparatus of these insects contain certain
ats, which latter contain free phosphorus. Oxygen in
the air when coming in contact with this fat produces
the characteristic phosphorescent flashes or glow.

It should be noted that with the possible exception of
the phosphoresceice, the other sources of cold light
would be just as difficult to exploit econoniically as coal
is today. From this it will be seen that not much prog-
ress has been made towards the ultimate realization of
cold light commercially.
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The coupon brings the entire set to you

Use the coupon, below today. Let us send you for absolutely
free examination a set of books, the only aim o{ which is to place
vou in a higher paying position, and to make you master of what-
c¢ver branch of electricity interests you.
Not a cent in advance—small monthly payments
if you’re pleased

Examine these wonderful books—use them ten days in conner
tion with your work. Then send them back at our expense if y-
are not satisfied. If wanted, send us $2 in ten days, and J
$3 per month for six months.

W Saw-Fill Book (o

239 West 39th Street, New York

Publishers of Books for Engineers Since 1
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Eliminating Danger from
- X-Ray Machines

N the old days of the X-ray, when in-
duction-coils were used before the
advent of the modern high powered
raachines, which invariably use alter-
rating currént high-voltage transform-
2rs instead of such induction coils, there
was very little chance of a patient being

electrocuted or killed, even if a wire had
come near enough to the body to permit a
spark to jump. This was due to the fact
that the spark discharge, even from large
induction coils, is of such a peculiar nature
that rarely, if ever, has it proven fatal to
human life.

The writer knows of one case where an
electrician was testing a large spark coil
capable of giving an 8-inch discharge, when
the primary was accidentally closed, while
the inspector’s head was a?rroximately be-
tween the two discharge balls, with the con-
sequence that a spark jumped from each

ball to his head with only a momentary,
altho severe shocking effect. -

Recently a patient was electrocuted in the
office of a physician at Newark, N. J., while
the physician’s son-in-law, who claimed to
be an expert in the operation of the X-ray
machine, was in the act of taking skiagraphs

 eememte cemy e m e e m———y

of the patient’s jaw and teeth. The coroner
finally came to the conclusion that it was
not the fault of the doctor or his assistant
that the patient succumbed, even tho a part
of the electrical wires or X-ray tube stand
had come close enough to the body to ad-
mit of a spark jumping to the patient’s body,
and causing his death,—but that the patient
whose medical history was known, suffered
from a weak heart, gastritis, and other ail-
ments conducive to a weak condition of the
cardiac system.

The accompanying illustration shows an
idea suggested by Mr. H. Gernsback, em-

961
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ploying a system of mirrors. The first or
viewing mirror, is placed directly over the
patient, so that the X-ray operative can
at all times note just what is going on all
around the patient’s body and be sure that
the wires connecting to the X-ray tube and
other parts of the machine are sufficiently

1

distant from the body, and that no sparking
takes place, which .may indicate the im-
proper arrangement of the apparatus. .

As in the case of the Newark physician
where the fatality occurred, it is the usual
practise for those owning a large size and
extremely powerful X-ray machine, to step
‘behind a lead screen as here shown in or-
der to protect themselves from the X-rays
as much as possible, owing to their frequent
daily exposure to the rays which eventually
are liable to prove harmful. These screens
are invariably fitted with a small lead-glass
window which cuts off the X-rays.



www.americanradiohistory.com

Electric Lights From Spigots

VERY house
E with its own

electric gener-
ating installation is
the dream which M.
E. Colardeay, French
scientist, expounded
before the French
Academy of Sci-
ences recently. “We
Waste Too Much
Energy,” was his
text, and he pro-
ceeded to show how
scandalous was
wasle.

Wind power was
wasted wholesale,
but even more culp-
able was the waste
of waterpower with-
in one's own house.
“The force of every
kitchen and bath-
room tap is wasted,”
he declared, and he
put forward a
scheme which he be-
lieves can be made
practicable to utilize
the force from the
water that runs
from every kitchen
tap, which Paris de-
rives from a res-
ervoir 200 feet above

the city._ :
This is where M.
Colardeau’s inven-

tion comes in. In
his own house he
has fixt on his sup-
ply pipe a high speed
water turbine,
geared directly to a
dynamo, with a little
battery of accumula-
tors or storage bat-
tery., Every time
that the taps are
turned on the little
generating  station
works and the bat-
teries accumulate
the energy from the
water. With his own
installation the sci-

or Water Under

HE recent announcement by the United
States Geological Survey of unlimited
supplies of helium gas in the vast oil
reservoirs of Texas, does not surprise the
devotees of science, simply because the phe-
nomenal of yesterday is the commonplace of
today. Coupled with this, the statement of
Professor McLennan, the distinguished
Canadian scientist, on the floor of the House
of 'Commons, Ottawa, a few weeks ago,
excited little comment when he said that
the city of Calgary alone has been wasting
fifty million dollars’ worth of helium daily
during the war, along with its natural gases.
The Canadian West is remarkably prolific
in matural gas. A few vears ago Rudyard
Kipling, while on a visit to the town of
Mecdicine Hat, called it “the city that was

born lucky,” because natural gas produced °

all the heat, light and power in the place,
including that used in the big central niy:
chine shops of the Canadian Pacific rail-
way. Every street lamp in town was lit
by natural gas which burned all day because
it was cheaper to keep the lamps lit. than to
pay for matches to relight them. Thus the
quantity of mixed helium that went up the

Possible to Operate Your Electric
Pressure Distributed Thru
Fitted a High-Speed Water Turbine on His
Above—This Turbine Drives a Dynamo Which Charges a Storage Battery.

ing Energy Wasted Every Day, Declares This Genius.

A French Scientist Has Successfully Tried Out and Demonstrated in His Own House That It Is
{ights at No Cost Whatever, Providing You Have City Water

Helium
By John T. Bushby

flue will never be known. More inefficiency.

The economic value of helium centers in
the fact that it is the ideal gas for dirigible
air-ships. It is slightly heavier than hydro-
gen, but unlike hydrogen it is absolutely
non-inflammable, ergo had the big Goodyear
dirigible been filled with helium instead of
hydrogen, the recent appalling holocaust in
Chicago would have been averted.

The spectrum of helium was observed not
only in the sun, but also in many of the
stars; and in some classes of stars now
known as helium stars the spectrum of
helium predominates. Helium, which was
named by Lockyer, has a well marked com-
plex spectrum of bright lines, of which the
most noticeable is a bright yellow line close
to the minutely separated sodium lines.

No evidence of the existence of helium
on earth was discovered until 1895 Hille-
brande of the U. S. Geological Survey no
doubt found it on analysis of radio-active
rocks found near Glastonbury, Conn. He
thought it was nitrogen, altho it differed
in behavior from ordinary nitrogen. The
mineral clevite gave off large quantities of
gas when heated or dissolved. Ramsay pro-

V.
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Spigots in the Usual Manner.
V‘)’ater Supply Pipe, in a Manner Like That Shown

entist claims he can
light 1 500-candle-
power lamp, or 20
lamps of from 15 to
20-candlepower.
Our illustration
herewith shows a
home - generating
plant installed in a
building housing
several families. To
take advantage of
the various spigot
openings when in use
at different times,
the water turbine is
placed in the cellar
near to the water
meter. The turbine
is geared up to -the
main driving shaft,
which is connected
mechanically, to _the
dynamo with-a hnk
belt or chain. Auto-
matic cut-outs or cir-
cuit breakers apen
the dynamo circuit
whenever the speed
and- consequently
the voltage of the
latter fall below that
necessar to" S
current into the dar=

.texiy. - R

- In his house he
uses no other instal-
lation, and it never
gives out and never
costs him anything
In the country places
M. Colardeau would
use the wind to
pump water up to
the required heights,
and so transfer the
wind energy into
water energy, which
would be trans-
formed into electric
energy.

“When we’ve done
that,” he concluded.
“we needn’t any
longer worry about
the exhaustion of
our coal stocks.™

This Scientist Has
It Is Simply Utiliz-

cured some of this mineral in order to see
if it might be argon, which he had pre-
viously discovered. On examination of the
gas liberated from clevite into a vacuum
tube, he found a spectrum entirely different
from argon. The spectrum was carefully
examined by Lockyer and found to be
identical with that of the element helium.
previously observed by him in the sun.

Thus, after a lapse of 27 years since its
discovery in the sun, helium had at last
been found to exist on the earth. Ramsax-
and Soddy, in 1903 discovered that helium
seems to be continuously produced from
radium and other radio-active substances :
but this phase includes a literature of its
own, too extensive for description here.
Suffice to say, that two more elements,
coronium and nebulum, are known to ex-
ist in the sun, which have not yet been
found on earth. But there are gaps in Men-
delejeff’s table of periodicity waiting for the
computation of their atomic weights.

Who will be the lucky prospector to lo-
cate them? Perhaps some electrical ex-
perimenter or radio bug, tinkering in garreg
or woodshed, and now unknown to fame !
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Torch-Lit Plane Lands at Night

ablaze with flaming torches,

which, reflecting on a series of
tha

d INGING his way to earth from a
height of 5,000 feet in an airplane

mirrarc  attachad  ¢n wndae

ator, thrilled a crowd of spectators at
Hazelhurst Field, near Garden City, N. Y.,
recently when he demonstrated the practi-
cability of landing in the darkness and of
fireproofing aircraft. In the glide to the
ground the swiftly moving plane resembled
a comet with its long-drawn-out tail of fire.
The plane used in the test was a Curtiss,
to which had been attached more than a
dozen reflecting mirrors underneath the
lower wing. On the tips of the wings

magnesium flares had been placed connected the wings took fire, must have thought that
to the pilot’s seat by electric wire, by which a recurrence of that type of accident had
they were set off. On other parts of the happened. Around and around the plane
airplane torches such as are used on Fourth sped at a rate of eighty miles an hour, as-

nf Tulv woea tin,

total darkness when Collins “took off” with
only his green and red head and tail lights
showing. Ascending to a height of about
a 1,000 feet, when the sight of the
plane was lost to the spectators in the dark-
ness, Collins touched off the torches on
either side of the fuselage. In an instant
the whole plane was bathed in a flood of
fire, and residents of Garden City, who
during the war had frequently seen ill-fated
aviators falling in a mass of flames when

o vuviina, 48 ML uUpTTaIU anuu Unwaru

flight the flaming tail seemed to be at
least a hundred feet long. When at a
height of about 1,000 feet he touched off
the magnesium torches which reflected on
the mirrors. The whole field, hitherto dark,
became as broad daylight. An examina-
tion of the wing fabric and woodwork of
the airplane showed that it was none the
worse for having been subjected to the fire
from the flares.

Wonders of “JacKk Frost”
By JEROME LACHENBRUCH

HEN you rise, shivering, on a cold

winter morning and your window

panes are covered with frost, do you

ever stop to think of the wondrous beauty

that has come to your room during the
night ?

If your eyes had the magnifying power

of the common house fly, you would see a

variety of designs on your window that

a
Some True Wonders of ‘““Jack Frost”:

would startle you with the exquisiteness
of their forms. Frost crystals may take
various forms. The most common 1is that
of the fern leaf, which it resembles not
only in shape, but also with a suggestion of
texture. Sometimes, frost crystals form in
imitation of the animal kingdom, when they
shape themselves in a series of intertwined
ostrich feathers. And again, they may fol-

low the suggestion of the ocean world by
taking the form of a fan-shaped coral.

The accompanying photographs were
taken under a microscope and have been
transferred by a unique process to the mo-
tion picture screen. They will be shown
in educational and other institutions thru-
out the United States—Courtesy Bray
Studios.

9

& .
Illustration at Left Shows Frost on Window Pane Resembling Intertwined Ostrich Feathers. Again Jack

Frost May Follow the Suggestion of the Animal Kingdom b* Taking the Form of a Fan-Shaped Coral (Center). The Most Common Frost Design

Found on Window Panes Is

963
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hat of the Fern Leaf Shown Very Beautifully at Right.
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Bubbles

By JOSEPH H. KRAUS

ROBABLY there is no one who has
ever plaved with soap bubbles who
has not often wondered at the beauti-

F [ -]
ful colors and entrancing effects ob-

tained by these soap films. Inci-

dentally, each one of us has felt a desire,
during some period of such experimenta-
tion, to obtain a permanent film which
would preserve for us the gorgeous effects
so often noted.

Many of us have also been present at
lectures in which the operator dexterously
manipulated soap

ing a picce of copper wire together, leaving
about eight inches of wire to act as a handle.
This handle is then bent into such a shape
that it will not interfere with the removal
of the film.

A good way to do this is to place the
circle upon a table and bend the handle
downward over the edge of the table. This
curve is then changed by twisting it out-
ward and then upward as shown in our
diagram. The wire circle is afterward im-
mersed in a bowl of water and a single

9%64
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prominent as the experiment proceeds.
Finally, when the largest of these serra-
tions has become about one-half an inch
long, the wire frame is centered under the
film and lifted carefully, in this way remov-
irig the film intact.

It will be found quite difficult to succeed
at first, and it is best to start with smaller
frames, but after a while quite large films
can be removed without difficulty. These
are suspended in some location free of dust
and within a week the film will develop

a very interest-

- e a— e ——— = —
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Airplane Varies Wing Spread in Flight

EFORE the Military Commission at
Etamps (France) a successful demon-
stration was recently made with an
airplane of which the wing surface can be
increased or diminished during flight and
the speed proportionately varied. The plane
was designed by Levavasseur and Gastam-
bode and flown by the aviator, Grandjean,
after whose demonstration of its capabilities
it was officially accepted by the commission.
The machine is a 250-horse power bi-
plane in which a new mechanism enables
the pilot to vary the wing surface from
thirty to fifty square meters and alter his
speed from 60 to 200 kilometers an hour.
The surface variation is made in the
upper plane, which is constructed in three
parts. One of these is fixt, but the two

others are movable, one gliding forward
and the other backward. The centre of
pressure is kept invariable by giving the
forward and rear wings a different dis-
placement.

The pilot starting out with the wings at
full stretch rose to a considerable height.
Then wishing to increase his speed he be-
gan contracting the wings’ surface. The
operation took about a minute, during
which time the plane gathered speed until
it was flying at 200 kilometers an hour.

When he wished to land, the airman
again increased the surface and glided down
gently at 60 kilometers an hour and made
a perfect landing. The arrangement of the
rear wing of the upper plane enables

the pilot, at the same time as he expands
it, to alter the curvature or angle at which
it is set and so present a greater or less
resistance to the air. The landing, under
the circumstances, resembles almost exactly
that of a bird, which at the same time that
it decreases the speed bends its wings to a
different angle to break the force with
which it touches the ground.

Military experts who saw the exhibition
declare themselves well satisfied that a great
step is made by the invention toward se-
curing safety in the landing of an airplane
which can at the same time be capable of
great speed. The mechanism is both simple
and strong and the trials carried out
showed not the slightest fault.

Universal Electric Farm Motor

Wherever electric central station lines
' are extended into rural districts or pri-
vate lighting plants are installed, there is
felt an immediate need for a small port-
able motor which may be available for
operating the miscellaneous light machinery
always to be found about the country home
and farm.

The small electric motor here illustrated

is furnisht especially for this apparatus
and is supplied to operate on 60-cycle, single
phase, 110 wvolt or other potential, circuits
from central station service, or else 32 volt
direct current service as supplied by the
average farm lighting plant, driven by
water-wheel or gasoline engine.
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The motor is mounted on a steel tripod
base provided with a brace. rod and clamp
for maintenance of proper belt tension.
The motor is equipt with a back gear which
reduces the pulley speed to 285 r.p.m., a
speed suitable for driving the butter-churn,
washing machine, grind-stone, pump and
other devices of this class without makin,
it necessary to equip them with pulleys o
large and small diameter, which of course
entails considerable complication where a
small motor only is used for operating the
machine.

A third special pulley is supplied as
shown, with two spaces for round belts and
one for flat belts.
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Wonderful Experiments in
High Pressure

. o~ an

- rA - e

In the Bridgman experiments pressures
were carried up to ten times the firing pres-
sure of smokeless powder in large guns. A
pressure of 20,000 atmospheres, or in round
numbers 300,000 pounds to the square inch,
or 150 tons, was attained ; this represents the
pressure which would be exerted at the
bottom of a body of water 120 miles deep.
It would take a column of rock some fifty
miles high to exert this pressure on its base.

The pressure was produced in a cylinder
provided with a piston packed with packing
which grew tighter with the pressure. The
piston has to stand a strain of compression
and for it the best material was found to
be hard tool steel. It was found that it
could sustain a pressure of from 600,000 to
750,000 pounds per square inch, a surpris-
in%ly high figure. When it came to the
cylinder it became a question of tensile
strength. It was found that the best treat-
ment was to apply to the unfinished cylin-
der a higher pressure than it was intended
to sustain. This stretched the interior. It
was then put on the boring engine and
brought to its final diameter. It will be
observed this represents the condition at-
tained by a gun over whose inner tube the
%Geat hoops and jackets are shrunk on.

hen a strain is applied to said cylinder
by high pressure in its interior, a state of
uniform tension approximately is produced
thruout the metal of the cylinder. This

state is the one which gun constructors
strive to reach in the building-up or wire-
winding process. Chrome vanadium .steel,
oil hardened, was found the best for the
cylinder.

Most extraordinary results were reached.
A cylinder half an inch in internal diameter
was stretched to over an inch in diameter
before breaking, and the break, when the
cvlinder was ruptured, started at the out-
side.. Of course the object was to use
the cylinders without breaking them, and
the stretching and peculiarity of fracture
noted are side issues only.

Paraffin Wax More Rigid Than Steel!

Substances ordinarily soft and pliable
were found to increase in rigidity under
pressure. Paraffin wax at 20,000 atmos-
pheres becomes more rigid than soft steel.
A piece of soft steel bedded in paraffin
which is made to flow under this pressure
will go with the stream and become bent
and distorted with the wax now harder
than itself.

Soft India rubber becomes so brittle that
it ill crack like glass, and becomes harder
than soft steel, so that irregularities on its
surface can be imprest upon the surface
of the metal.

A pressure gage of the simplest possible
description, which consisted of a small diam-
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water induced the experimenter to believe
that he was sometimes measuring liquid
water and sometimes ice. Of course it was
not easy to tell what was going on inside
of the heavy steel cylinder.

Under these pressures when water freezes
to ice it decreases in volume and the pres-
sure falls; and when ice melts to water the
volume increases and the pressure rises
Sudden changes of pressure were taken as
indicating the formation of ice or of water.
For every temperature the pressure ar
which water freezes becomes different. It
is a sort of case of critical temperatures
and pressures.

New Kinds of Ice Discovered!

From the work of a previous experi-
menter, it was known that there are two
distinct varieties of ice produced under the
condition of high pressure. Two additional
ones were found in these last experiments.
so that we know of five different kinds of
ice, four of them of higher specific gravity
than water.

In some cases, on high compression, ice
changes into another kind with such sud-
denness as to suggest an explosion. In
other cases, the change would sometimes
take hours before its completion: the lower
the temperature as a rule, the slower was
the change from one ice into the other.

(Continued on page 1008)
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Telegraphing Photos by Code
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The Above Pictures Show Successive Stages in a New Method Evolved for the Transmission of Photographs or Other Pictures by Code, Over
Telegraph or Telephone Circuits, as Well as by Radio or Cable. The Original Photofnph at Left Was First Retouched or Redrawn So as
to Resemble a Line-Cut, as Shown at Fig. 2. Transparent Code Scale 35 is Then Placed Over the Line Cut as at 4, and the Black and White
. Portions of the Picture Coded by Noting the Lines Which the Black Portions Intersect.
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Science and the Weather Man

N the days of the past- and bygone
generations our forefathers looked at
the weather-cock to determine the di-
rection of the wind, scanned the sky
knowingly morning and evening, and
exchanged comments as to what their ideas
of the weather during the following
twenty-four hours would be. Some
farmers today still cling to the old-fash-

ioned way of telling the weather by plac-
ing a miniature doll’s house on their
porches and they believe that when the
doll in pink appears at the door of the
house the weather will be fair, but if the
doll in blue should be seen—then rainy
weather is in store for us.

The United States Weather Bureau was
founded by a resolution approved Febru-
ary 9, 1870. Today there are 200 branches
of the Weather Bureau in the
United States. Besides these there
are 4,500 cooperating stations. Every
main branch of the Weather Bureau
is supposed to be able to predict for
an area of 1,500 square miles.

Variations in the pressure of the
atmosphere are recorded by the
barographs, highly accurate instru-
ments placed in the office of the
Weather Bureau. The automatic in-
struments are so arranged that they
mechanically register in the Weather
Bureau below the roof. The visual
readings are taken twice in every
twenty-four hours, at 8 o’clock in
the morning and at 8 at night.

Temperature, pressure of air, pre-
cipitation, direction of wind, current,
wind velocity, clouds and maximum
and minimum temperatures are fac-
tors which go toward making up
the day’s weather report.

Measuring Temperature and
Where to Place Thermometers

As specified in the publications
giving instruction for official
weather-observing conditions, ther-
mometers in meteorological sta-
tions must, whenever possible, be
placed in a perfectly open space
where the circulation of air is en-
tirely unobstructed. It will not do,
however, to place the thermometers
simply in the open air, exposed
freely to the sky and to the direct
rays of the sun. The sunshine
would cause the thermometers to
register too high, and even if not
exposed directly to the sun, it could

ters.
not be depended upon to register

How Rain, Sun and
Wind Are Accurately

Measured
"the true air temperature either day or night.
To overcome these difficulties, the

Weather Bureau experts or those contem-
plating taking scientific weather observa-

tions, employ for the purpose a special
thermomcter shclter or housing, con-
structed in the fashion shown in one of
the accompanying illustrations. This
shelter comprises a box with slatted or
louvered sides, constructed in such a man-
ner that the air can move thru all sides
with the greatest possible freedom. The
object of this shelter is to screen off the
direct and reflected sunshine and the ra-

Approved Style of Housing, Provided With Venetian Blinds,
for Supporting the Maximum and Minimum Official Thermome-
The Instrument in the Background Is a Standard Type

Rain Gage.
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diation to and from the sky, as well as to
keep the thermometers dry.

The thermometer shelter should - be
placed in the open air on a house top
where the circulation of air is as free as
possible. When it cannot be placed on
the top of the building it may be placed
on the north' side of the building. The
building itself should be free from vibra-
tion so as not to interfere with the read-
ings of the thermometer.

behind the thermometer shelter. In actual
practise, the rain gage should be placed
at least fifteen to twenty feet away from
the shelter and in. the open. In all cases,
the position of the thermometer house must
be such that the door opens to the morth.
Maximum and minimum. thermometers are

generally placed in the shelter.
The highest and lowest temperatures
since the preceding readings are taken by
maximum and minimum thermom-
eters exposed in shuttered shelters
on the .roof. One curious fact
which the weather man points out is
that a person rarely feels as hot as
the day really is. Usually there is
- between 10 and 15 degrees differ-
ence in the actual and sensible, or
human body’s temperature. Only
in time of heavy fog or storm is

it the same.

To measure wind velocity, a ro-
tating windmill - like instrument
called the anemometer is spun by
the wind—the higher the wind ve-
locity, the faster the instrument
spins. This self-registers so as to
make a continuous automatic record
of the wind, showing the rate and
time of occurrence of all winds. - A
thermograph writes the tempera-
tures unceasingly by clock time,
and the moisture is measured by the
hygrograph.

Perhaps the most important ptece
of scientific machinery in Uncle
Sam’s weather bureau outfit is the
meteorograph or triple register.
Three things are recorded on this
scientific invention, the direction
and velocity of the wind, the rain
and sunshine.

Recording Sunshine

Sunshine is the last element which
enters into the weather report. It
may be noted by the naked eye, but
for fear the weather man might err,
a sunshine recorder has been de
vised. The sunshine recorder com-
prises a glass bulb partly filled with
mercury and exposed to the sun in
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Science and Invention for January, 1921

such a manner that
the light rays are
-registered by the elec-
trical wires which ex-
tend from the sun-
shine recorder on the
roof to the meteoro-
graph or triple regis-
ter in the office below.
Therefore the
weather prophet reads
his various barome-
ters, thermometers, hy-
grometers and anem-
ometers and takes the
figures from them all.
These he uses in his
semi - daily computa-
tions, and b{ compar-
ing them, by noting
just what the wind,
rain and sunshine have
been doing for the last
12 hours, he can fore-
cast_the weather for
hisvicmityfor the next
12 hours, even for a
longer period, once he
has received the tele-
graphic reports from
other communities of
weather conditions.

Details of the Simplest “Rain Gage”

. The standard rain gage of the simplest
form consists of the following parts: the
receiver A ; the overflow attachment B and
fhe measuring tube C. The top cylindrical

rtion of the receiver, marked a in the
gure, is exactly 8 inches in diameter, in-
side, and is provided with a funnel-shaped
bottom, which conducts all the rain caught
in the receiver into the tall, cylindrical
measuring tube C, the total height of
which, inside, is exactly 20 inches. The
diameter of this tube is much smaller than
the large receiving tube a, being only 2.53
inches. In consequence of this a small
amount of rain falling into the receiver
and flowing into C, fills the latter to a
depth greater than the actual rainfall, in
proportion as the area of the recciver is
greater than the area of the measuring
tube. In the standard gages of the U. S.
Weather -Bureau, the depth of the rainfall,
in accordance with this principle, is magni-
fied just 10 (ten) times. The receiver A
has a sleeve, d (see figure) which slips
over the tube, C, and very effectually pre-
vents any loss of rainfall. ~ Again, when the
rainfall is very heavy the tube C may
overflow. In this case, to prevent loss, an
opening, shown at e, (see below) is made
in the sleeve d just on a level with the

The Simplest Rain Gage is Shown in the Illustration
Measuring Stick is Used in Connection With
This Rain Gage, the Stick Being Divided Into Inches
th of the Rainfall
is Magnified Ten

Below.

and Tenth Inches. The Actual Deé»
Gathered in the Cylindrical Tank

the Operator’s Finger Periodicall
Recording Drum. The Bucket
Quantity of Water Representing .01 Inch of Rainfall.

This Tipping Bucket Rain Gage—as the Delicately Balanced Bucket Shown at the End of
Fills and Empties, Causes a_Record to be Made on a

ips in One Direction or the Other,

top of the tube C. The excess of rainfall
escapes thru this opening, and is retained
in the large overflow attachment, B, and
can be measured afterward, as will be de-
scribed later. The opening e is omitted in
the latest forms of gages, as the water
easily flows between the sleeve and the
tube C, which fit each other loosely. The
inside diameter of the overflow attachment
is just 8 inches, and this portion of the
instrument can be used as a snow gage,
as will be explained hereafter.

How Rainfall and Snowfall Are
Measured

Rudyard Kipling in his story of the
flooded mine, called “At Twenty-Two,”
states that an inch of water on an acre of
ground weighs one hundred tons. This,
like most of Kipling's technical points in
his stories, is substantially correct, giving
a character of accuraty to his imaginative
topic. .

Rainfall —The measuring stick of the
rain gage is graduated into inches and
tenths of inches. Remembering  that the
actual depth of the rainfall is magnified
ten times, as explained above, it is plain
that if we find the water 10 inches deep
in the measuring tube, then the actual rain-
fall must have been only 1 ich; or if the
water in the tube is only onc-tenth inch

RAIN PALLING —}
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(or written as a deci-
mal, 0.1 inch), then the
rainfallmust have been
only one-hundredth
inch (or written as a
decimal, 0.01 inch).

The depth of the
water is measured by
inserting the measur-
ing stick into the gage
thru the small hole in
the funnel. When the
stick reaches the bot-
tom of the measuring
tube, it should be held
there for one or two
seconds, and then
quickly withdrawn
and examined to see
at what division of
the graduation the top
of the wet portion
comes. The number-
ing of this division, as
stamped on the stick,
gives, as has just been
explained, the actual
depth of rainfall, and
in making out records
and reports observers
always use the deci-
mal expressions.

After measuring and recording in this
way the precipitation found in the gage,
the top should be removed, the measuring
tube should be emptied and drained, and
the gage put in position again.

Snowfall—During the winter season, es-
pecially in those climates where the pre-
cipitation is nearly all in the form of snow,
the overflow attachment only of the rain
gage should be exposed in the support as
a snow gage. The receiver and measuring
tube are taken out, as these parts cannot
be used for measuring snow, and even if
rain should occur it is very apt to be
frozen while in the measuring tube, gen-
erally bursting.it and rendering it worth-
less or highly inaccurate.

The first method for measuring snow is
as follows: The snowfall collected in the
overflow attachment is measured after plac-
ing the vessel in a warm room until the
snow is melted. The water is then care-
fully poured into the measuring tubc, and
measured just as tho it were rainfall.

When Filled With a

The Tipping Bucket Rain Gage, with
Automatic Recorder

The top section of this gage, called the
receiver or collector, is made of a sharp-
edged brass rim, 12 inches in diameter,
inside, and provided with a funnel-shaped

(Continued on page 1012)
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Times. Thus, if e Find the Water Standing Ten
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Snow and Ice Melters

E know that every year our cities
lying in the northern latitudes will
be covered with snow and ice as

regularly as clock work. For

every “open” winter there are at
least nine that are far from “open,” and
every once in a while when one or more
good-sized blizzards visit our large centers
traffic comes to a halt for days and some-
times for weeks. Shoveling the snow away
—an archaic and antiquated method—helps
but little. This was shown again forcefully
last year in New York, where the snow
could not be removed fast enough, and the
puny efforts that were made only served to
pack the snow down more and more until
it finally turned to ice. This of course
stopt all street railway traffic effectively, and
as a matter of fact the street cars in New
York were out of commission for the long-
est term in the history of the city, for they
did not run in some instances for two
months. This condition was created mostly
by snow turning into ice and packing down
on the level of the street for several inches,
burying the rails entirely. - Whatever traf-
fic there was jogged along at a snail’s pace
because the unevenness of the packed ice
made it dangerous for any vehicle to go at
a fast pace.

This year the city administration will try
military tank snow removers, but it is not
quite. clear how these will remove ice once
it is packed down. They probably will re-
move snow if they start in immediatel
while the snow is still falling, and provid-
ing there are enough tanks in use to keep
the streets open. If not, the tanks will fail
just as ignominiously as did the street
cleaners with their ridiculous shovels.

" What we need is simply an imitation of
nature. In the end the streets are always
cleared well by nature due to thaw and
warm weather. It is the only effective
method of clearing away snow and ice, and
if we cannot, have a natural thaw, we can
at least have it an artificial one.

The writer proposes several methods, all
of which have been tried in an experi-
mental way, if not under actual conditions.
There is no reason why any of these ideas
cannot be used, not only by our traction
companies, but by any city government
which wishes to clear the streets of snow
and ice, even tho there are no street cars
on the streets in question; in this instance
the apparatus would of course have to be
mounted on some sort of vehicle, and not
all the methods shown in our illustrations
could be used.

One of the most effective means to clear
not only snow but the more difficult ice is
depicted in Fig. 1. Probably the hottest
source of heat we have at our disposal and
which can be used economically on any
street car is the electric arc. Our illustra-
tion, as well as our front cover, shows how
it can be used to dig any street car line out
of its difficulties no matter how thick the
ice. .

On the front of the car as shown is
rigged a sort of fender which carries a
number of arc lights all pointing down-
ward. They reach within one or two inches
from the ground. The arcs between the
rails are of the two-carbon variety, and the
arcs are struck between the carbons them-
selves. - There is enough heat generated
near these arcs to melt anything for a dis-
tance of several inches.

In the back and staggered to the first
row we find several more arcs which are to
complete the work that the first row did
not finish.

By H. GERNSBACHK

AST year several of our eastern
cities were visited by blizzards
of extraordinary violence. Traf-

fic was stopt for weeks at a time, and
the cities suffered damages that have
been computed to run up to $60,000,-
000 for the period, not to mention
inconveniences to every omne of the
citizens, accidents, delays that could
never be made up, etc. The writer
of this article proposes several simple
and very effective means to quickly
clear the street of smow and ice,; and
we hope to see some of the methods
tried out with success this year.

~t  Wonderful Work of Madame Curie

An interesting idea devised by the writer
is that several of the arcs directly over the
rails have only one large carbon electrode,
and the arc here is struck between the car-
bon electrode and the street rail. No matter
how much ice is packed on the rail, the
electric arc will melt it like butter in no
time.

It will occur at once to the reader that
this would immediately melt the rail itself
due to the tremendous heat of the arc.
This would be true if the street car were
standing stationary all of the time. But
this is not the case. The car moves, even
if it only moves at the rate of a few
inches a minute—it still moves. Be-
sides, as experiments of the writer have
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shown, as long as the rails have been cov-
ered with snow and ice, it is quite impos-
sible to melt the steel underneath. The ice
and the resulting water must first clear
away before the steel rail can be damaged
to the slightest degree. Any experimenter
can readily convince himself of this. If by
reason of the street being blocked the car
should have to stop after the snow and ice
had actually been melted, the motorman
naturally would turn off the arcs until the
car was ready to move on again.

In New York and Washington, where

the third rail is underground, additional

trouble is created by the slot thru which
the trolley passes. The slot then becomes
clogged as well and freezes up at times.
This happened last year. By the method
outlined above the melted hot water flow-
ing down into the slot will clear the latter
from snow and ice.

Another system is shown in illustration
No. 2 where live steam is brought to play
upon the packed snow and ice, the steam
being generated electrically by heating the
water while passing the current thru it.
The current of course is furnished by the
trolley car itself from the overhead wire.
Live steam then issues from the steam
nozzles in front, and by running the car
along .very slowly, either back or forward,
or forward only, good progress can be
made, and the line can be thawed out in a
few hours.

Another method is shown in Fig. 3, where
a hot air blast is used. The car 1s pro-
vided with powerful electric heaters; the
hot air is then drawn over these h .
means of air blowers. The hot bldstin this
way will act the same as the steam melters
shown under Fig. 2. This hot air method,
however, we do not think is as good as

either the methods shown in Fig. 1 or’

Fig. 2, because hot air does not give the
same degree of effectiveness as steam.

In Fig. 4 is shown another melter where-
by a cage is equipt with powerful electric
heaters, and which may melt : i
of snow and ice, but would never be ef-
fective in case there was a foot of snow
on the ground.

In Fig. 5 we see an apparatus whereby
live steam is Eenerated by means of an
ordinary coal-fired boiler, similar in re-
sults to the electrical method shown in
Fig. 2. For quick and effective work per-
haps this method would be preferable to
the use of the electrically heated boiler; it
is probably possible to generate steam
quicker and better than by an electrically
operated boiler. The method shown in
Fig. 5 also has the additional advantage
that it does not necessarily have to be used
on a street car, but can be used on trucks,
automobiles, etc., and on streets where
there are no street cars.

We finally come to Fig. 6, where a street
car is shown using an oil tank with com-
prest air to throw liquid flames on the rails.
This method was tried out indeed last year
in an experimental manner by using some
army liquid flame throwers carried and
operated by men. The results were cer-
tainly astonishing.

We predict that a few cars with a mul-
tiplicity of nozzles directed downward
would certainly melt the thickest and tough-
est layer of snow ‘and ice imaginable, and
it certainly would be worth while to try
any of the methods suggested. None of
them are very expensive, and each of them
may save our large cities millions of dol-
lars.
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hic particles which tioat 1in the air while this
particular scene is being painted, and which
are injurious if inhaled in any great quantity.

Another photo shows several miniature
stage settings; these act as the missing links,
as it were, between the original scene as
conceived by the artist or designer and the
finisht full-size setting as finally painted for
a theatrical production. If you have ever
stopt to think about it, you have undoubt-
edly often wondered how the large scenes
of buildings, streets, Venetian canals, et
cetera, were actually painted so as to pre-
serve the true perspective and relative pro-
portion in size of each part with relation
to the entire scene.

It would be almost impossible, it would
seem, for the average artist to stand in
front of a canvas as high as a stage-drop
measuring, say, 40 feet by 30 feet, and paint
a scene in its true perspective and always
have it in correct proportion.

As in many other branches of the fine
arts, science has been gradually lending

more and more a helping hand, and the
scenic artist of today has to be quite a fair
mathematician, as he must lay out the per-
spective lines on the scene and also the
full-size scene has to be accurately scaled
off from the miniature stage setting or
painting constructed liké those shown in
one of the photographs.

These miniature settings would surely
fascinate any boy or girl, if he or she hap-
pened to see one of them, for every little
detail is accurately and faultlessly con-
structed and colored in exact proportion an
harmony. The details include such small
items as vases, footstools, all kinds of fur-
niture, window and door details in room
scenes and even a clock on the mantel and
pictures on the wall.

These model sets are frequently provided
with colored celluloid screens or else with
colored miniature lamps, so that the scene
can be lighted up in the studio and the
proper lighting schedules as to colors, etc,
specified for the stage electrician to follow

ana science wnicn
encounters. The
paints and gums to
canvases is truly

scene-painter will

Mr. and Mrs. S |
are women who |
must possess a first |
as most of the paii .
vas while it is sut
the scene-painter st

d 40 feet above the |

can be readily rais |
on a rope. Some of i
from ladders. There are no raus on n»
bridge, as will be seen, as this would inter
fere with the freedom of laying out th
scene projection line with the scale sticks
which measure 8 to 10 feet and even mor
in length. And here is where your bodil
balance comes in. If you fall between th
scene and the bridge, it's a 40-foot droj
to the stage at least.

Micro-Organisms Seem Deathless

Most extraordinary living micro-organ-
isms have been discovered in paper. These
harmless entities possess remarkable resist-
ance to heat and to time. They survive for
‘hundreds, even thousands, ot years, and
then, under certain circumstances regain
their activity. The Paris correspondent of
the Journal of the American Medical Asso-
ciation writes of a communication on these
organisms which Dr. Galippe presented re-
cently before the French Academy of
Sciences.

“However little one may know about the
process of manufacture, it is not surprising
that paper contains many micro-organisms,

writes the correspondent, and continues:
“But it was generally supposed that these
were destroyed in the course of the many
operations which are undergone in the
stages from pulp to paper. Now, accord-
ing to the researches of Galippe, this is not
the case, and all papers in use harbor liv-
ing and cultivable micro-organisms. What
is more, these organisms offer considerable
resistance to heat, since filter paper may be
subjected for half an hour to a tempera-
ture of 120 C. in an autoclave without the
least effect on them.

“Galippe was able to study a fragment of
papyrus of the ‘Ptolemaic epoch, that is,
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dating back to about 200 B. C. The struc:
tural elements of the papyrus were un-
changed and the vegetable cells and fibers of
which it was built up were found intact
The cells had not only preserved their forn
and reciprocal relations, but in some of them
were found some perfectly distinguishabld
micro-organisms. After three hours' coo!
tact with sterile water these micro-organ:
isms, immobile for centuries, regained thet
activity and showed themselves capable o
motion. More than that, when placed in

favorable culture medium they multipli

and their development and difterent phas

of their evolution could readily be studied
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Everyday

i remerme s mrwvarsvies s
! \V'e have learned that encrgy may be
ilized to tncrease or decrease the ac-
'ity of an organ and that with defi-
te vibratory rates of energy one may
iplicate the action of a drug, says
r. Albert Abrams, in a recent re-
rt on his newest invention, the
)scilloclast.” No sensation of any
nd is perceived by the use of the
rrent from the oscilloclast, and it
absolutely innocwous. This is in
cided contrast to the accidents as-
ciated with Radiotherapy which
spite protecting dcvices make such
otection illusory. The action of
e oscilloclast is based on the fact
at every object has a certain natu-
] period of vibration and. if we ap-
ach an object with a source of vi-
tion of the same vibratory rate as
If, the object will be set in vibra-
erations have been performed
inlessly by its aid.

Sueapivy Jvb pusovvuny uvesen veay s
spavy g v J

ffy, Just as Good as New—Ni
Sewing Needles.
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that if it is desired, it can be lowered
into a hole to bring the ¢top flush
with the table. This flange extends
over the inside so that the compound
cannot boil over the edge, this often
being the case when old compound
is desired to be remelted, inasmuch
as old compound is often impreg-
nated with acids. The inner flange
also acts as a lip for scraping the
compound from the ladle, thus pre-
venting waste.

The heat is provided by a threec-
heat unit of the well-known cartridge
type, which is inserted in a slot at
the bottom of the pot. This unit is
regulated by a three-point plug
switch for obtaining three heats. The
unit is reliable and does not require
any attention of the operator. Many
of these units are in use daily and
are operating with entire satisfac-
téon. Photo courtesy General Electric

Q.
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Electrical
Marvels
Startle
Delegates

HE British, French, Italian, and Jap-

anese delegates to the International
Communications Conference left

New York recently one morning for
Washington to resume their prelimi-

nary session after a week’s tour of Amer-
ican electrical industrial plants, which re-
cently concluded with an inspection of the
laboratories of the American Telephone
and Telegraph and the Western Electric
Companies. .
When Dr. F. B. Jewett, chief engineer
of the Western Electric Company, opened

every secret door to them in his thirteen- -

story research laboratory at 463 West
Street, where 3,500 engineers and employees

are engaged in training volts, amperes, many times.

Rochelle
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salt
S ex-
I out
hen
ting

struraent Registering th e
Heart Beat Currents on‘ia Photo hic PaF
Strip. Modern Hospitals Employ i ew Iov

strument of Science for Stu

ing the Form o
Heart Beat of Each

atient.

up an electromotive force. When connected
with the safe lock, the vibration of the fall-
ing tumblers is enough to throw the salt
into spasms. The whispered moan of com-
plaint is magnified in the amplifier, trans
mitted to another crystal and becomes 1
veritable shriek of agony.

In the Tropical and Arctic Rooms |

Then the visitors were led into the trop
ical room, where tropic conditions are re
produced for testing apparatus which is t
be used in the equatorial regions. “Whew !
said Lieut. Gardiner of the British delega
tion, “everything here but mosquitoes am
alligators.”

And as they emerged in perspiration the
were hurried into the arctic testing room
where the temperature was far below zen
imd the anly realis}ic_ tLouch lacking was ice

r——— wo at - ~2
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‘cience and Invention for January, 1921

Which When Spoken mto. lla ifies the

sice. Waves so That The Will Spread Across a Pro ection Screen Several Feet in Width as

own in the Illustration Herewith. The ‘Phonodeik” as Perfected by Professor Dayton C.
Miller of Cleveland, Ohio, the Eminent American Authority on the Science of Sound.

|, .
200 P. and Even

ness of 11 o’clock, that the sun was just
setting off California, Colonel John J. Carty,
vice-president of the telephone company,
cut in with:

“You, Captain Nichols on the Gloucester,

other laboratory, “that every time your
art beats one-thousandth of a volt is pro-
ced from your finger tips?”

They didn’t. But when they dropt their
gers into two shallow dishes of saltwater
> pointer of a small instrument before
:m flickered bacL and forth, registering
:ir heart action. *Perhaps there’s some-
ng in this talk of magnetic personahty
((11 magnetic handclasp, after all,” they

‘elephone Talk from Ocean to Ocean

One of the demonstrations arranged was
: setting up.of communication by wires
1 wireless between the Catalina Islands
the Pacific Ocean and a ship in the At-
itic Ocean off the New Jersey Coast. The
talina operator talked to the skipper of
! Gloucester over 4,000 miles of telephone
res and radio distances of about 100
les, while the guests listened in from a
iing room in the Waldorf here where a
ner was given for them recently by
American Telephone and Telegraph
mpany.
\fter the Catalina operator had told the
pper of the Gloucester, who was riding
eavy sea in the Atlantic Ocean’s dark-

Illustrated Above. By a Special

the Umted States
the Atlantic Ocean. It

a farge American Electrical Comp any for the Benefit, of VISICIII&
rrangement on Overhnd Tele

tors While at Dinner in the Waldorf-Astoria Hotel,

Hearing a Radio (‘),pentor on the Catalina Islands Talk to the Mainland Vla Radlo, Thence Acrou

ia Telephone, and Finally by Radio Once More to the S

Was Sunset in San Francisco and 11 P. M

This Remarkable Combination Radio and Telephone Conversation Took

~— v mencanrTatiohistorvcom
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and Operator Spiker on the Catalina
Islands, are taking part in an epochal event
in wireless telephony. You are the first
men to talk to each other from the Atlantic
to the Pacific, across the waters of both
oceans and the stretches of the continent.”

The two men talked for about four min-
utes, and then Operator Spiker closed up
his apparatus to go to supper and Captam
Nichols to go to bed. Their conversation
had been hampered somewhat by amateur
operators, who insisted upon tuning up their
radio apparatus to listen in both on the .
Atlantic and Pacific coasts. Static inter-
ference prevented the Gloucester from hear-
ing well, but Catalina was able to hear
every word with ease.

By automatic devices of American inven-
tion, the conversation was taken off the
ends of the land wires and transmitted by
radio to the ocean stations. The wireless
distance on the Pacnﬁc was about thirty
miles between wires’ ends and the Catalina
Island Station. The distance between the
wires’ end at New Brunswick, N. J., and
the Gloucester was more than ﬁft) miles,

Carrier-Current Phone Circuit

At 195 Broadway the visitors saw the
demonstration of a carrier-current tele-
phone circuit in operation from New York
via' Harrisburg to Chicago, a distance of
700 miles. This is not yet in commercial
use, but will be shortly. Between Harris-
burg and Chicago over each circuit of one
wire twelve telrgraph and one telephone

Radio Experts Was the “Stunt’
one and Radio Systems the Visi-
New York Cny. Had the Unusual Experience of

in
. at Night on the Atlmtlc. When
Place.

messages could be sent simultaneously. In
the demonstration five and a half telephone
circuits and two duplex telegraph circuits
were used without interference in conver-
sations between the foreign visitors m the
Broadway building and the company’s rep-
resentatives in the downtown district of
Chicago.

What seemed to impress many of the dele-
gates as the most mterestmg demonstration
was one of cipher printing by telegraph.
This has not yet gone into commercial use
and has been one of the wartime secrets of
the American Government and the Amer-
ican Telephone and Telegraph Company.
Major Gen. Squiers, Chief of American
Army Communications, and other military
and naval officers present were not sur-
prised at what took place because several
months before the armistice this newly de-
veloped cipher printing telegraph system
was in daily use between the War Depart-
ment at Washington and its port of em-
barkation at Hoboken.

The cipher message was sent over a fifty-
mile circuit from New York to Cliffwood,
N. J., half of this route being by radio and
the balance over return land wires. Dur-
ing the demonstration the delegates saw
messages ciphered and then transmitted and

(Continued on ‘page 1020)
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The Limitatic

By WILLIAM M. ]

inanimate objects, the microphoto-
graphic and telephotographic cam-
era have given man a knowledge
of still smaller or more difficult subjects
than those shown by either one of the
visual apparatus first mentioned, yet man
is dissatisfied. He wants to see atoms, in-

HE microscope and telescope have
revealed many uvisible living and

quately studied, it will t
exceedingly complicated
section of the retina shc
a good example. A ar
known as the cones; bet
rods. The eye-ball is pr
ing in shape. The conve
independent of any par
the diaframming effectec

Schematic Diagram Showing the Passage of a Ray of Light Thru
the Lens of the Eye, and Demonstrating the Angle of Vision. Rays of
Light Impinge on the Retina at the Rear of the Eye-ball and Form an
Inverted Image of the Object. The Detailed Diagram Shows the Layers
of Cells at the Rear of the Eye-ball, and Note Particularly the Rod and

Cone Layer, Which Is the
. ing with Sight.

visible stars and still other things of which
he knows nothing as yet. Can he do it?

It now seems impossible that he will ever
be able to see these lesser things, for two
reasons. The first of course, is the nature
of the limitations_of the eye, and the next
the insurmountable obstacles met with in
the construction and use of artificial optical
instruments, which after all is said and
done, provide nothing more than optical
assistance for the human eye with the
adjunct, however, of the photographic
plate.

Vision is limited in the eye by the qual-
ities and action of a double convex lens
whose faces change their radii of curva-
ture or degrees of convexity under the
action of adaptation muscles; next, by the
iris with its sphincter muscle, that regulates
the diameter of the opening of the pupil,
constituting what the photographer calls
his diafram—and finally by the size, shape
and physiological qualities of the eye-ball
with its retinal lining. If the eye is ade-

Most Important Part of the Structure Deal-

be taken as determining the angle of vision,
as shown in Fig. 1.

The reflected, emitted or transmitted rays
of light from an object pass into the eye
by way of the convex lens, adapted to the
distance by the action of the adaptation
muscles and diaframmed for clear vision by
the iris and produce upon the retina, the
inverted focal image of the object. The
angle of vision may be observed by closing
one eye and noting how distant objects are
affected and to what extremes, right and
left and up and down the vision extends.

The iris opens in obscure light and closes
in strong light, so that the reader can
study or observe for himself what effect,
if any, the change of opening of the iris
has upon the field of vision.

These different movements which are
very briefly and inadequately described, are
known as accommodation and the accom-
modation system is in constant action, when
the eye is in use on objects at various dis-
tances or is affected by varying light. The

976
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cease to be parallel, then it is a questio
of adaption of lens and iris.

In normal eyes, an object appears to b
a mere point when the rays of light fron
it subtend an angle of 60 seconds. On th
most sensitive part of the retina, th
macula, the cones lie close together (00
mm.) but in the outer part of the field o
vision, the cones are farther apart, so th
vision there is less perfect. Approximatel|
back of the lens on the surface of the retin
is a spot which is unaffected by light ray!
and is called the punctum caecum, quite bol
reverse of the macula, altho a near neigh!
thereto. ‘

The microscope and telescope operate t
increase the apparent size of objects.
the last resort, this resolves itself t
causing the rays from the object to
the eye at an advantageous angle, so as
cover a larger portion of the retina
they otherwise would. This of course &
down the illumination and in the

(Continued on page 1006)
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The Making of Copper Articles
by Electrolysis

By SAMUEL WEIN

e ———

Various Suiu in the Reproduction of Statues or Other Objects by the Method of Electr
Copper on a Mold of the Object, Which Mold is
of Copper Deposit

HERE are a number of methods

of manufactuing copper articles, but

the electrolytic process is in many

cases, the simplest and most inex-

pensive. Very little is known by the
public concerning this process, inasmuch as
the method is carefully guarded by those
practising .it; the reason for this being that
the results are far superior in many cases
to those, given by processes in common use,
and . the profits realized in commodities
made thus are surprisingly great.

In the electrolytic process, there are two
distinct methods in use, and these are:

1. A mould is made of wax or similar
materiat, and this in turn is rendered con-
luctive with either grafite, bronze powder
»r by. precipitation of metallic salts, as by
‘hemical reaction, and this is made the
:athode for the deposition of copper from
ts sulfate or solution of some other salt.

2. A mould is made of a fusible alloy,
ind this is electroplated as above and the
illoy is removed by fusion or melting.

The first process is not so good as the
econd, because the conducting surface of
he grafite or other materials, at their best,
we very poor, and great care must be
xercised to give this a “flash” of copper
nd'a considerable time is needed to deposit
his layer of copper. The wax mould is
juite soft, and does not well withstand the
‘reat pressure it is subjected to, in the
rocess of electrolysis; therefore, the thick-
iess of the deposited copper is limited.

learly Showing Successive Ntages
Forming of the

rrom makin
Copper Deposit on the Fusible Alloy Core.

Formed of a Special, Fusible Alloy Which

esired Can be Easily Obtained.

The second process is more adaptable
for commercial purposes, as the conductiv-
ity of the mould is greater and therefore
much heavier deposits are possible in less
time, than with the wax mould. Further-
more, finer details can be brought out bet-
ter than by any other process.

Here are some of the commodities these
concerns are actually making: automobile
radiators and manifolds, head-light reflec-
tors, seamless tubing, condensers for chem-
ical purposes, phonographic tone-arms,
honor rolls or tablets, etc. The number of
commodities are legion, and would neces-
sitate quite a long list, but the possibilities
are obvious to many branches of manufac-
turing enterprises.

Method of Moulding.

A wooden pattern is made of the article
in question and a matrix is made in plaster-
of-Paris. After the plaster has “set” and
is thoroly dried, a duplicate is made by
pouring the alloy into or on (as the case
may be) the plaster negative. After the
metal is cold, the plaster negative is re-
moved and the metallic core is prepared
for the copper plating solution, this being
done by steeping it in a solution of caustic
soda for a few minutes, and washing in
running water. A copper wire is attached
to the metallic core at any convenient place,
which is to serve as one of the conductors.

In some cases, the article is prest into the
molten fusible alloy (which is poured into

olysis or by the Deposition of Pure Metallic
Cya:x Afterward be Melted Out. Any Thickness

a shallow pan) and the alloy is sudd\enly
cooled or chilled.

Fusible Alloys.

Many years ago, chemists discovered
that by adding tin and bismuth to lead, the
resultant melting point of the alloy would
be very low and in fact some of these
alloys are readily plastic in hot water. Here
are several typical fusible alloys that have
been found to give good results for the
purposes covered in the present paper.
Quite a large amount of these have been
compiled and their general characteristics

%iven in the Physico-Chemical Tables.
olume 1, page 394 to 397. ‘
Fusing Paint.
Lead Tin Bismuth Mercury Degrees Fah,
2 3 5 .. 212
5 3 8 .. 183
2 2 5 1 158
5 3 5 2 127.5

The metals are melted in an iron pot in
the usual manner, and about a pound of
rosin is added to every hundred pounds
of the alloy, this acting as a flux and keep-
ing the alloy clean. The dross is then
skimmed off with a ladle and it is ready
for use.

The Copper Plating Solution.

The composition of this solution us-
ually consists of a five per
(Continucd on page

cent up to a
1008)

the rattern to wne
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A* Left, an Automobile Engine Manifold, While the Center and Right Hand
Views Show How a Two-Part Female Mold Is Plated from the

nside.
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Popular Astronomy

By ISABEL M.LEWIS, M.A.

f U. S. Naval Observatory

F all celestial objects the nearest Keeping Track of
and most familiar and most
troublesome is our satellite, the the Moon
moon. It has probably caused the )
. theoretical astronomer more work some definite instant without first consult-
and worry than all the other members of ing an almanac.
the solar system combined, and he has still If you want to talk freely and safely

The Mustrations on This, as Well as on the Other Page, Show Some Impossible Moons. Often
Artists Show Illustrations of Incorrect Moons of Which the Four Shown Here Are Good Examples.

In This Illustration, We See a Crescent Moon at 1 A. M. High Above the Tree Tops. This Is
Quite Impossible as a Cr t Moon Is N;ve; Sg High Above the Horizon at This Time of
the Night.

about the aspect of the moon on a given
date look it up in the almanac first unless
you can trust your memory. Do not be
like the man who was sure he had seen

the Southern Cross from New Jersey
yet could not get us interested in its all
appearance,

Who has not read in classics or in p
ular fiction of crescent moons riding hi
in midnight skies, of full moons risi
above western cliffs or setting beyof
eastern lakes? Who has not seen the
drawn in impossible positions with hor
pointing the way they should mot, or
twinkling star shining thru an apparent}
transparent moon?

Careful observation of the moon thru i
various phases and at different seasons 1
the best way to acquire a knowledge of
elementary fact regarding the motion
the moon thru the heavens from day to da:
but that requires one to be up often aft
midnight and in the early hours precedi
dawn and is probably one reason why w
all feel so hazy as to what happens to th:
moon after it has passed the full

A few fundamental rules can he easily

Approxi
ame in-
» of -the
nade inn
1e moon

ervation

itinually

te revo-

v moon

ess than

twelve

-30) on

in hour

its own

e moou

its own

wroxi-

mate as the moon moves more rapidly in
some parts of its orbit than in othiers, Ob-
serve the position of the moon with re-

Another - Impossible Moon. It is Impossible to Have Such a Scene as This with a Full M

This Position at Midnight. ‘The Correct Moon Would Have to Be Very Much Higher up

the

Firmament.

986 - Lo

- OnwwaETnerncanradiohistorvy conl


www.americanradiohistory.com

spect to a near-by “fixed” star, then. ob-
serve it again after an interval of two or
three hours to satisfy yourself that it really
is movirig continually eastward.

In addition to its real eastward motion
the moon shares the apparent daily west-
ward motion of all celestial objects which
is due to the daily rotation of the earth on
its axis in the opposite direction. That is,
the moon, as well as the sun, stars and
planets, rise in the east and set in the west
daily. On account of its continuous east-
ward motion, however, the moon rises later
every night, on the average about fifty
minutes, tho the amount of this retardation
of moon-rise varies from less than half an
hour to considerably over an hour at dif-
ferent seasons of the year and at different
latitudes. In the course of a month then
the moon has risen at all hours of the day
and night and set at all hours of the day
and night.

It might seem unnecessary to emphasize
the fact that the moon always rises in the
east were it not that the astronomer occa-
sionally meets with the man who insists
that he has at times seen the moon rise in
the west.

What he has in mind is the new crescent
moon which first becomes visible above the
western horizon shortly after sunset tho
it rises in the east the morning of the same
day shortly after sunrise. As is also true
of the sun the exact point on the horizon
where the moon rises or sets varies from
day to day and from season to season. In
one month the moon passes over very nearly
the same path thru the heavens that the
sun does in one ycar, for the moon’s path
is inclined only five degrees to the ecliptic
or apparent path of the sun thru the heav-
ens. It can never pass more than 28/4°
(2314°+4-5°) south of the celestial equator
nor more than 28%;° north of it. It has a
slightly greater range in altitude than the
sun, therefore. North of 2814° North Lati-

‘ tude it always crosses the meridian south of

the zenith and below 284° South Latitude it
crosses the meridian north of the zenith.
In tropical regions the moon sometimes
passes north of the zenith, sometimes south,

‘or again directly thru the zenith.

Since the full moon is always diametrically
opposite to the sun it traces out nearly the
same path across the heavens that the sun
traced six months before. In winter then
when the sun is south of the equator the
moon “rides high” at night north of the
equator and, vice versa, in summer when the
sun is north of the equator the full moon

Sciegpce;\gq’d-_ Invention for January, 1921 oy

“rides low” south of the equator. In win-
ter then we have more hours of moonlight
than we have in summer. This may be of
no great advantage in mid-latitudes but we
can imagine what a boon it is in the Arctic
and Antarctic regions to have the friendly
moon above the horizon so continuously.

At time of “new” moon the moon lfes
directly between us and the sun but or-
dinarily passes just to the north or south

987

then there are two “eclipse seasons” separ-
ated by interval of six months when the
moon 1s in line with the sun at or close to
the point where it crosses the ecliptic; then
and only then can solar and lunar eclipses
occur. The solar -eclipses of course, will
occur when the moon 1s new, that is when
the moon passes directly between the earth
and the sun and throws its shadow over
the earth; and the lunar eclipses two weeks

The Above INlustration Shows Three Glaring Mistakes.
1. It is Impossible to Have the Horns Directed Towards the Horizon. 2, A Star Cannot Apg.ehld
in the Position Shown Because a Star Cannot Be Inside of the Dark Portion of the Moon. 3. U]
Horns Cannot Extend More Than 180 Degrees Along the Circumference.

of the sun since its orbit is inclined five
degrees to the ecliptic. If the moon’s path
lay exactly in the ecliptic we would have
an eclipse of the sun every month at new
moon and an eclipse of the moon two
weeks later at full moon. Now the moon
crosses the ecliptic twice a month, the points
of crossing being called the nodes of its
orbit, but only twice a ycar is it necarly
enough in line with the sun at the time
it crosses to cause eclipses. Every year

$till Another Impossible Moon. This Shows a Gibbous Moon, and It Is Impossible to Have It

“Thus on the Eastern Horizon. It Will Be Noted That the

Wrong Limb Is Defective, and the

Moon Is Below the Eastern Horizon at Sunset.

www americanradiohistorv com

later when the earth passes between the
sun and moon and throws its shadow over
and beyond the moon.

It is doubtful if there is any astrono-
mical subject that has been more generally
misunderstood than that of solar and lunar
eclipses. It is well to remember that solar,
eclipses can only occur at time of new moon
and lunar eclipses only at the time of full
moon and at the time of eclipses, whether
lunar or solar, the moon is at or near its
nodes, the points where its orbit crosses
the ecliptic. There are always at least two
solar eclipses every year and there may be
as many as five. There are years when
there are no lunar eclipses, tho ordinarily
both solar and lunar eclipses occur every
year, some partial others total.

The moon shines only by reflected sun
light. It is of 'itself a solid, dark body
with its day surface intensely hot and its
night surface intensely cold, a world of
extreme temperatures,

At new moon all of the night side of the
moon is turned toward us, at full moon all
of the day side. At other phases we see
part of the day side and part of the night
side and the tlluminated side of the moon
is always the side that is towards the sun.
Failure to observe this simple rule leads
to many grievous blunders in depicting the
moon.

At the time of new moon the moon, mov-
ing continually eastward, passes north or
south of the sun from west to east exgept
when it passes directly in front of the Sun
causing eclipses. A day or so later the
waxing crescent moon or the “new moon,”
as it is popularly called, becomes visible
low in the west immediately after sunset.
The moon is now east of the sun and will
remain east of the sun until the time of
full moon. During the -period from new

(Continued on page 1021)
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MOTOR HINTS

ADDING A SPARK PLUG TO THE
FORD

First Prize $25.00

It is a well known fact today with the
poorer grades-of fuel that cars are com-
pelled to operate on, that the burning of the
charge in the cylinder can be accelerated
by the use of greater ignition, or in other

This Diagram Shows the Mechanical Steps Neces-
sary in Fitting in Extra Spark Plugs in the Ford
or Other Automobile Engine. A Special Cast Iron
or Mild Steel Bushing Ic Made and Threaded
into the Tapt Hole in the Inner Engine Wall
The Threaded Flange at the Top of the Bushing
Makes the Water Jacket Tight. More Perfect
Ignition and Combustion of the Mixture in the
Cylinder Is Claimed for This Arrangement, Which
Is Common in Racing Cars—Both Plugs Firing
Simultaneously.

words more spark plugs. Unrfortunately,
however, the gord engine is so arranged
that an additional plug cannot be applied
direct to the cylinder. The sketch here-
with shows how a device can be made that
will solve the problem and apply a plug
directly over the center of the cylinder
right where it performs the best. The ad-
dition of this extra plug to the Ford en-
gine will greatly increase the power and
will fire much weaker mixtures. .
In the sketch (F) represents the section
of the cylinder head and (E) the regular
plug. (D) is the additional plug mounted
in a simple cage (A). This is a very easily
made part and can be turned up out of a
piece of machine steel or of cast-iron; cast-
iron having the same coefficient of expan-
sion is assurance against leaks. This piece
(A) is threaded with a 1-inch standard
pipe thread where it goes thru the cylinder
head, and at the top is threaded with a 124-
inch—20thd. U. S. form, at the top where
the ring nut (B) clamps down on a gasket
(C), thus making a water-tight joint. The
walls of this cage are made 4-inch thick
and will stand the explosion force perfectly.
Care should be used to avoid any frac-
tures in boring out the cylinder head to
take this cage. If the amateur has not the
right equipment for this he should take it
to a good machine shop. The cost of bor-
ing the four holes will be in the neighbor-
hood of $5. (D) is the additional spark
plug and (G) the connecting wire. The
whole device is inexpensive in relation to
what it accomplishes and with a careful
carburetor setting will give greater power
on a leaner mixture and a greater mileage.
In fact this stunt will allow the use of half
gasoline and half kerosene. The results
can be considerably improved by attention
to the timer, if possible changing same to
one having a positive make and break con-
tact instead of the roller.
Contributed by
W. BURR BENNETT,
M. nber Society Automotive
E1 _ineers.

A HOME-MADE SPARK PLUG
| TESTER

‘ Second Prize $15.00
"Having had ignition trouble on a motor-
cycle, and as it was difficult to ascertain
whether it was due to the magneto or

$50.00 IN PRIZES
Paid for “Motor Hints.”

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

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

Weh will pay the following prizes each
month:

FIRST PRIZE..... ..$25.00
SEC .. 15.00

10.00

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.

spark plugs, I procured an ordinary fruit
jar with a removable metal cap. then
drilled a hole thru the cap, and a bicycle
air valve was taken from a tire and sol-
dered to the top. Another hole was drilled
thru the top and an insulated wire was
drawn thru it; the jar was made air-tight
with tin or gas-fitters’ cement or sealing
wax.

Next a ground wire was soldered on the
inside and another one on the outside of
the cap. The spark plug was attached to
the wires on the inside. of the cap, and the
cap was tightly screwed on the fruit jar,
placing a rubber washer between the cap
and the jar. Air was then pumped into the

jar and the air pressure tested with an auto-.

mobile tire gage until a pressure of about
sixty pounds was reached. The motorcycle
engine was turned over and the spark could
easily be seen, when the spark plug points
were correctly set. An optional form, a
little more elaborate, is shown at Fig. “B.”
Contributed by LEO ALIG.

The Gap in the Sguk Plug Is About 1/32 inch
and the One-Half Inch Spark Given by the Igni-
tion Apparatus Is Greatly Reduced by the Com-
ression in the Cylinder. To Test Plugs Under
ompression Conditions, the Plug Is Here Placed
in a Glass Fruit Jar with the Top Made Air-
Tight and Air Pumped in by Means of a Tire
alve, Together with a Foot or Hand D,
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GAS INTAKE HEATER AND SPARK
INTENSIFIER
Third Prize $10.00
I have tried a great many different de
vices of my own conception on my car,
some of which have proven quite practical
The gas intake heater here shown I have
found works very well. A small tire and
tube vulcanizer, such as the owner usually

carries in the tool kit, is clampt to theé:

intake manifold in such a position that it

Many Suggestions Have Been Given for Heating
the Intake Manifold So as to Rapidly Vaporize
the Gas from the Carburetor, in Cold Weather,
But Oae of the Simplest Is t Shown Above,
Utilizing the Ordi Gasoline Inner Tube
canizer, The. Second Drawing Shows How -a
Simple Spark Intensifier in _the Form of an

Auxiliary Gap Can Be Readily Made. :

will hqld several teaspoonfuls of gasoline.
This need not be removed when the motor
is started, but may be left in place all win-
ter, or until it 1s néeded for other use.
Two spoonfuls of gasoline should heat the
manifold sufficiently to vaporize the gas
and start the motor running. R
A second idea is that of a spark intensi-
fier. Instead of paying’from one to two
and a half dollars each for intensifiers, why
not make them at a cost of only a few
cents? All that is required is some sheet
fibre (Bakelite best) and two dry cell ter-
minals for each intensifier. A slot is cut
in the fibre and two terminal binding -posts.
are placed in same. One of the posts .is
connected to the flug electrode which
comes up thru a small hole in the fibre, and
the other is connected to the lead from the
spark coils or magneto. The posts may be
moved up or down the slot, thereby making

the adjustment. SR st S

Contributed by o

DENBY C. STEPHENSON. -

HOW TO PULL IN IF YOUR GASO-'
LINE VACUFUAN)liLgR SUCTION

I was in the country ten miles when my
motor died with indications that gasoline
was not reaching the carburetor, and upon
investigation an air leak was discovered
around the top of the vacuum tank, which
stopt the suction of the gasoline from the
reservoir. I saved myself from being
towed in by removing gasoline from the
reservoir and filling the vacuum tank, so
that the gasoline would flow to the car-
buretor. There is a small plug in the center
of the top of the vacuum tank which is
easily removed to permit the insertion of
gasoline. I used a small squirt gun to
transfer the gasoline, but in the absence of
a squirt gun a paper funnel can be devised,
with which to pour gasoline into the vacu-
um chamber after it has been withdrawn
from the reservoir or obtained from some
other source. The vacuum holds enouygh
gasoline to run six miles and two opera-
tions of a few' minutes each enabled me to
reach a garage without delay or expense
The point is to get to a garage; and the
above stunt will enable you to go it if your
vacuum system hangs you up.

Cdn'tributed_ by ALBERT A. JONES

Val
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- Home Mechanics

Conducted

Air Shield for Window

T would not be much of an exagger-
ation to say that there have been al-
most as many kinds of window air
shields made as there were people who
have used them, for each person has
an individual crotchet as to what a

d

yindow Ventilating Board Constructed from a
ew Light Pieces of Wood, 8 Screws and
3 Len, of Light Wood or Beaver Board. It
Rides in Cleats Fastened to the Sides of the
indow Frame.

shield should be; so the varieties are al-
most innumerable. Whether expensive and
ornate or inexpensive and simple, the chief
object of the apparatus is to keep a room
sipplied with - fresh air, and at the same
time prevent rain, snow or drafts from
atering the apartment. Various efforts
lave been made to keep dust from entering
% weH, but this is asking almost too much
o the shield, for to be effective at all, it
dust let the air come in freely—whether
e air is laden with dust or not.

Our figure shows the simplest yet most
dfective form of shield ever made. It can
k made as shown of wood and beaver-

Dustproof Cabinet, Easily Made by the Home

Iechnnic;. to Accommodate the Family Broom

nd Ironing Board. A support for the Ironing
Board Js Also Provided in This Design.

e — o —

-~ -

by WILLIAM M. BUTTERFIELD

board without much trouble and at a very
small cost. The whole attachment can then
be painted or stained to match the window
frame. It has the advantage of being in-
stantly removable, only the cleats at the
ends being permanently attached to the
window frame. The shield is slid in and
out of the cleats at will, for a daily brush-
ing, or for washing the window glass. It
can be constructed to fit any window, can
be of any height and, if painted, will stand
any kind of weather.

Broom and Ironing-Board Cabinet

Every woman’s kitchen is clean —we
know that—but there are a few things that
every woman wants to keep extra clean—
removed, as one may say, from the vapors
of the kitchen; these are the ironing-board,
broom, brushes used for dusting, etc.

The figure shows a cabinet that is devised
to accommodate this desire. It is designed
subject to alterations for individual re-
quirements, but consists in all cases of a
receptacle for the articles mentioned, and of
a support for the ironing-board, as shown.
An ordinary ironing-board is made usable
with the device, simply by adding screw-
eyes at the large end and a hinged board-
rest at the rounded end; the attachment for
the pur{)ose is fully illustrated. The door
slides, like a window, in a groove, and
carries the top of the cabinet fastened to
it. It is held open with metal pins, past
thru holes in the groove cleats. Beaver-
board is used for the door, held by wooden
cleats, to which the cabinet top is also fas-
tened. The cabinet back can also be made
of beaverboard, but in this case the hooks
that hold the ironing-board, its shelf and
the hooks for the brushes will have to be
secured by passing thru the beaverboard
back and fastening in the wainscoting of
the kitchen wall.

Stopping a Hole in Agateware

We have not all come to the point of dis-
carding agateware cooking utensils for
aluminum, and some, therefore, still use
the former. Unfortunately, this kind of
ware will develop holes in the most un-
accountable way, thus putting an other-
wise perfect pot or pan out of commission.
There is only one safe, home-mechanical
way of repairing an implement of this kind,
and that is with solder. And fortu-
nately in this instance the housewife can do
the job quite as well as the “househusband.”

The pictures shown in the illustration
herewith give the method without much
explanation being necessary. It is neces-
sary, tho, to inform the lady tinker that
solder will not adhere to agate surfaces,
and that her repairs will be more in the
nature of a riveting job than the common
one of tinkering. She must for this reason
have her solder cover enough of the sur-
face of the outside and exterior to bind
and stop the leak, otherwise the rivet will
be useless, The procedure is as follows:

First remove grease or dirt from surfaces
by scouring with sand, then make the hole
at least an eighth of an inch in diameter
so that the solder will run thru when
melted. Next make a kind of putty by
wetting flour or bread, shaping it, with the
proper sized depression, as shown, for a
mould to hold and shape the solder on the
outside of the hole—also illustrated—this
putty usually adhering to the agate suffi-
ciently for the purpose. An iron spoon
with a wooden handle will answer as the
melting and pouring ladle, the solder being
melted over a gas or coal fire,. When the
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solder is cooled (say in fifteen minutes)
remove the putty and try the vessel with
water. If the leak is stopt no riveting is
required; otherwise, rivet in the manner
shown until it is stopt.

Simple Method of Plucx'nﬁ a Hole in Agate or

Similar Kitchen Wear. old Is Made, Formed

as Shown, and Hot Solder Poured into the Hole
and Afterward Riveted with a Hammer.

Collar-Button Box

Here we show an interesting way of
making a collar-button box, or one for con-
taining similar articles. It is held together
with wooden or metal pins, and lends
itself to variations in size and shape which
will make the construction of a number of
these boxes, say for Christmas or birthday
presents, very fascinating. The ever popu-
lar demand for the so-called “mission
wood” in articles of this nature will cause
them to be received with appreciative
gleasure, while the inventive genius of the

uilder in creating new combinations .or
forms will be found equally attractive.

The principle of construction is to make
the box of a single piece of wood, and

(Continued on page 1006)

Home-Made Collar Button or Jewelry Box Which
Can Be Made Easily from Wood. If Constructed
of Mashogany and Well Finished, It Will Present
a Very Attractive AJ’ carance. It May Also Be
Gold Lacquered. .
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Practical Chemical Experiments
By PROF. FLOYD L. DARROW s

which certain metals would alloy,
or fuse together, when placed in
the melting pot and subjected to
heat. It was also early discovered that
these new combinations of metals often

NE of the earliest chemical facts
to be discovered was the ease with

possest properties which made them vastly
superior for many purposes to the indi-
vidual metals themselves. Thus, bronze,
which was probably the first alloy to be
made, was much harder and better adapted
to fashioning weapons of warfare anl
domestic implements than either of its
constituents, copper or tin. Bronze, too, was
known long before primitive man had mas-
tered the metallurgy of iron and steel and
those early metal workers were actually
able to temper this alloy and make it take
a cutting edge—some-
thing that now seems
to be one of the lost
arts. With weapons and
implements of bronze
the cave men of Europe
slew the savage beasts,
fought their enemies
and later felled the for-
ests and tilled the soil.
But following this first
and tremendously im-
portant alloy has come
a host of others, no
less useful to the race. *
Indeed alloys are
among the most valua-
able products of the
metallurgist’s art and

F16.1

AJ&::IM for

Alloys.

Low
Melﬂn‘ Point ing

METALS AND THEIR ALLOYS

of the utmost significance to the industrial
progress of the world. As we shall see,
the addition of very slight amounts™of va-
rious metals to steel has wrought marvelous
changes in its properties. In recent years
the fabrication of new alloys for specific
purposes has become »n art in itself and

some of the greatest triumphs of modern
chemistry are associated with this work.
An alloy is a uniform mixture of sev-
eral metals which have been melted together.
The metals may be mixed in any desired
proportions and are therefore not chemi-
cally combined. Each metal is present in
the free state and yet such a combination
of metals in some way, not well under-
stood, modifies in a wonderful degree the
physical properties of the constituents.
’i"he preparation of alloys is an exceed-

ingly simple process but an interesting oné
For those alloys having a low meltin
goint only a fire clay crucible, Bunsa
urner and ring stand are required. F
those of higher melting point either

forced draft or some form of electric fur-
nace will be necessary.

The Preparation of Solder

For our first alloy we will select on

which has a low melting point and is eas
to make. Arrange a ring stand, Bunse:
burner and fire clay crucible as shown i
Fig. 1. Into the crucible put equal part
by weight of lead and tin. Using a smal
flame at first, gradually increase the tem
perature until all of the metal has melte
down into a uniform mixture.
. For shaping the sa
der into sticks, have :
hand a plaster. of Par
mould. This can t
made by mixing tt
ﬂ)aster of Paris in

x cover and whi
still soft pressing into
two or three lead per
cils. Into these depre:
sions pour the molte
metal and allow it t
solidify.

F16.2

FIG.3

Glass Specimen Meltin Plunging Crucible of Molten
fotplelcomh Wood’s Iehi .fnto Pail of W,
Prepara- in Hot Water.
tions.
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The Pewter fro
which the tableware o
early Colonial days wa
made consisted of 2

(Continued on pag:

1016)
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Building A Small Automobile

“The Two Photographs Above Show Master Ha:
His Home-Made Motor Car. He Had Calculate

-

T took Harry Habig, a youthful auto-
mobile builder, a whole year to build
- the miniature automobile illustrated
« from parts of an old motorcycle,
some from an old bicycle and still
other parts which were original and which
be had to. make himself. But when it was
finished it was no disappointment, for he
fgured right when he said it would go some
bettet"than 30 miles an hour. It developed
sver 40 miles an hour and Habig avers that,
ifter he has substituted a chain drive for
‘he present belt drive, his midget racer
~ill travel 70 miles an hour!

The unique little racer has a six-foot
wheel base. It is equipt with a two-cylinder
motor, taken from a motorcycle, and con-
‘tains a double ignition system. The springs
were tensioned and bent by himself. He al-
so installed in the machine a new idea in
the steering system, The steering wheel

Miles an Hour.

totor Buckboard

Stecring

Whoo! >

le

e/
ee/
.

"

Bx,

- Ell

. ' -ﬁomﬁ 8
b Whee!

A

By H. Winfield Secor

Habig, a Youthful Automobile Builder Who Surprised Even Himself in the Speed Attainable with

that

shaft extends horizontally to the front of
the machine and fastens into the top of the
radiator where an endless driving chain
taken from an old bicycle connects by
means of sprockets to the steering mecha-
nism of the front axle.

This miniature speedster weighs less than
a thousand pounds and travels 42 miles on
a measured gallon of gasoline.

The youthful inventor and builder is only
fifteen years old and is attending the first
year class at the Ohio Mechanics Institute.
He has built two model submarine chasers
and several model airplanes which were on
exhibition at the Institute.

A Small Home-Made Automobile

Youthful Master Habig started something
when he built his miniature automobile—at
least he influenced the Editor’s ideas to the

With small motors say §# P
one can be used on cach
of the 4 wheels

o4 " :

Gear Box

| tElextric Motor,
-\ |or Gasotme Engine
Cluteh, Ete!

Differontal

t Would Travel Along at About 30 Miles per Hour, but the Machine Developed Over 40
The Car Is Driven by a Motorcycle Engine.

extent of preparing a short article on the
subject and featuring some pertinent prin-
ciples which can be easily worked out by
the multitude of young motoring enthu-
siasts who may desire to build a small
motor tricycle or runabout.

The great desire.of almost everyone is
to ride rather than walk, and while motor-
cycles are becoming more commonly
known and employed every day, the com-
mercial machines cost almost as much as a
full-sized automobile, and therefore, many
people cannot avail themselves of the:
privileges engendered by owning one of
these machines.

A gasoline motor rated at 174 to 2 horse-
power such as employed in the Smith
motor wheels as well as in several other
motor drive attachments for introducing
motors on bicycles, are sold on the open
market at a very reasonable price, either

Figs. 1A to 1F, Inclusive, Shown Above, Illustrate the Principal Forms of Chassis Which Can Be Followed in Designing a Small Motor Car. In the

Accompanying Article Details
Simplest
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and Reasons for Using the Various Forms of Drive, Employing Both 3 an¢ |
Machine, Employing No Differential Gear, Is the Three-Wheel or Tricycle Design Indicated

and 4 Wheels, Are Thoroly Discust. The

at B and E.

————
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b rs o

Science and Investion fqr January, 192

Three-Wheel or Tricycle

: "zfandarq' -
“Extra Gasoline Storage & " Headlight
Tank Battery
FI6 24

Fig. 2. Details Are Suggested Above for Building the Body and Iron Frame of a
esign of Small Motor
eral Different Styles of Course, but the Principal Element Is “Lightness,”” Unless
Powerful Engine Is to Be Used. The Frame Ma
Still of Steel Channel or U-Beams, Measuring

Steering Control
‘Spark and Throttfe

Car. The Body Can Be Built in %ev-
uite a
Be Built of Angle Iron or Better
bout 2x2 Inches in Either Case.

new or second-hand, for constructing a
small machine of the type outlined in the
following description.

General Types of Small Automobiles

About the first important factor to be
considered in designing or building a
small motor tricycle or buckboard is the
arrangement and disposal of the wheels and
the power plant. At Fig. 1, there are
shown the six principal methods which
should be followed in propelling a small
automobile.

Fig. A shows the design followed in
building a small motor buckboard which the
writer of this article had the pleasure of
seeing in actual operation last summer.
This machine measured about six feet in
length between the axles and about three
feet in width, and it contained two seats,
often carrying a load of two adult passen-
gers weighing about 135 pounds each.

The four wheels, numbered 1 to 4, in
this case, are simply four bicycle wheels
and may be used with or without ball
bearings, the ball bearings causing the
machine to run much more smoothly and
easily, of course. The motor wheel, com-
plete with engine, gasoline tank, etc., of a
well-known type, was secured with an iron
frame to the rear of the vehicle, in the
manner shown.

The front wheels were turned to right
or left by a steering wheel of the usual
type. Resiliency to a fair extent is ob-
tainable in these automobiles, by the use of
springs placed between the body and axles,
or by employing the buckboard principle.
This involves the use of a number of slats
or strips of some tough springy wood, such
as hickory or spruce. The strips should
usually measure about 2” by 34", and are

bolted on top of the front and rear axles,
or to a piece of channel iron attached to
the axles. The spark and throttle control
rods from the motor wheel are carried for-
ward to the driver’s seat, so as to be con-
venient.

One of the simplest and best designs,
efficiency and other things considered, is
the three-wheel disposition and drive shown
at Fig. B. This is the famous tricycle
principle so widely followed by the Euro-
péan builders of small motor vehicles,
some of which carry three and four pas-
sengers with but a small engine.

The bugaboo that scares many of the
would-be miniature auto builders, in most
cases, is the complex machinery required
in applying the driving power to the rear
axle involving the well known compound
gearing, known as the “differential,” which
device distributes the power from the main
driving shaft to the two rear axles and
wheels evenly, no matter at what angle the
car may be turning.

The point should be kept in mind in the
present argument that in turning a cor-
ner or a circle, the outer wheel of the car
on the same axle should be able to rotate
faster than the one on the inner or smal-
ler part of the circle or curve. This is the
principal reason for the differential gear
found in the center of the rear axles of all
modern cars. To eliminate this most ex-
pensive and important part of motor car
machinery, has suggested to the minds of
the builders of small motor vehicles, par-
ticularly of the European manufacturers,
the employment of the well-known three-
wheel tricycle, shown at Fig. B, and the
writer has given herewith, several draw-
ings and pointed out some of the simplest

ways in which to build a machine of thi
type.

Before going further, we will consid
several other methods of driving a mot
vehicle. Fig. C shows an electric car f
those who have or wish to build storag
batteries and drive their machines by means
of electric motors. i

Electric vehicles have been built for sev
eral years, at least some types of them—|
without a differential on the rear axle and'
with the two rear wheels driven by separat
motors in the manner shown at Fig. C. For.
a small machine of -the buckboard or sim-
ilar type, and light i1 weight, the two
motors, if applied to the rear wheels, may
develop about one-quarter to one-half horse-
power each. Generally speaking, a small
motor vehicle of this type, about six or
seven feet long between axles, and utiliz-
ing bicycle or motorcycle wheels, wifl
require about - one-half horse-power " at
least, to drive the machine at a speed of
eight or ten miles an hour. )

Commercial machines havé also been
built, and are in present-day use, employ-
ing a relatively small electric motor applied
to each of the four wheels. A condition
may arise where the prospective motor car
builder will have available four small
motors rated at one-eighth to one-quarter
horse-power each, let us say. These can be
used in the manner shown at Fig. C, apply-
ing the motor thru a gear, one to each
wheel. A pinion should be placed firmly
on the shaft of an electric motor and a2
larger gear with about- 10 to 15 times as
many teeth as on the pinion is to be secured
to the wheel.

(Continued-on page 1020)

Motor-Wheel Units, a Spec:
foc Using an Ordinary -Gasoline Engine

Fig. 3. For Those Desiring to Build a More Elaborate Tricycle Type
+ ps aite u‘u Design Is Illustrated Above ﬁml’
Rated at 134 to 2 H. P.

Optonal Stee
Whoe! d

W Clearance

AN

Clutch and Reversé

Gearing Shown.

~Front Wheel Shaft-
e Worrm Gear

of Motor Car with a Heavier Engine
or More, the Power Being Transmitted tofthe Front Wheel of the Car by the

Than That Found on the Patented
Included, Together with Provisioa

" Twww americanradiohistorv com
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Bench Drill from Pipe Fittings

structed from scrap pipe fittings

and odds and ends about the shop.

Cast fittings should be used as they
add to the rigidity of the frame. The pho-
tograph shows the motor mounted on a
box over the rear bearing but its position
may be varied to suit the builder. A snap
switch with fuse block mounted on the
side of the box controls the motor. Five
sixteenths or 34" round leather belting is
large enough to drive the drill
to full capacity.

HE accampanying photograph shows
a bench drill which the writer con-

Frame

For the frame the following
pipe fittings are required:

One half of a 14" Flange Union—
“Y" fig. 2. )
ngg}.eﬁlya' x 10%"” E. H. Pipe—
Nipple 1% x 5" E. H. Pipe—"U"
Nipple J" x 44" E. H. Pipe—
Nipple 4” x 4%” E. H. Pipe—

R ig 2

Cast Tee 147 x 1347 x #"—

B\f?hil.l’g 1'56"’ x 1”—to fit top of

Cast Tees 3" x %" x ¥ "—"“C"”
and “C.”

Caﬁst Tee 1”7 x 4" x ¥%"—"Q”

. 2.
Piecge 2” x 8" x 24’ Oak S4S for
Base.

R S N S O T )

Cut and thread the nipples
as per dimensions in figure 3
and assemble the frame. Bolt
it to the oak base and test it
for rigidity and alignment.
Larger fittings can be used by
bushing them down in case the
above sizes are not .obtainable. When in
its lowest position the chuck is 444" from
:he base and:as no table has been provided
for bringing the work toward the drill, a
few wood blocks of various thicknesses
should be provided for adjusting the work
to the proper height.

‘Chuck and Spindle

The chuck “A,” figure 2 should be pur-
chased as it is beyond the scope of the
imateur. Get one that has a 14” shank
vhich screws into the top of the chuck
wody and operates the jaws. This shank
hould be removed and the spindle threaded
o fit in its place.

The spindle “B,” figure 2, is turned from
nachine steel to dimensions shown in figure
v and a keyway is cut in the upper end as
hown. he spindle slides up and down
hru the pulley “H” while the key “I” is
elied upon to drive the spindle. The lower
nd of the spindle is threaded to fit the
articular chuck purchased. The spindle
ulley “H,” figure 2, is shown in detail in
igure 3. The best material to make it from
s cast iron or brass. A 1/16” x 14" key-
vay is cut in the pulley to correspond with
he one in the spindle. Make the key “I,”
gure 3, next and make it fit very tightfl']y
1 the keyway of the pulley but have 1t fit
s>osely in the keyway in the spindle so
hat the spindle can be raised and lowered
hile the pulley “H” is driving;it. As a
urther precaution to prevent the pulley
H” from rising when the spindle is raised
1ake a small piece “G,” figures 2 and 3,
nd fasten it to the upper tee with machine
crews.

An easy way of cutting the keyways in
1e spindle and pulley is as follows: While
1e work is still between centers or in the
huck place a cutter with an 14” face side-

e -~ o L.

By R. E. NELSON

ways in an Armstrong holder or boring bar
so that the cutting edge is toward the head-
stock. Run the carriage back and forth by
hand and at the same time advance the cut-
ter and a perfect keyway will be cut. Care
must be taken to lock or clamp the head-
stock spindle so that it cannot rotate or
shift its position even so much as a 1/100
of an inch or the keyway will be imperfect.

Feed Device
The easiest feed device to construct is a

The Pinished Bench Drill Constructed From Pipe

lever feed. It consists of the followin
parts: the lever “F,” figures 2 and 3,
which is hinged to the piece “P” by a stove
bolt, two collars “D” and “D’” which are
pinned to the spindle and the collar “E”
which fits loosely between them but is not
pinned to the spindle and does not rotate
with it. Collar “E” has two projecting pins
fastened to it (figure 3) which engage in
the holes “O” and “O’” of the lever. The
feed device operates as follows: When the
lever is prest down, the two pins which are
fastened to the collar “E” and which en-
ge in the holes “O” and “O’” of the
ever, cause the collar “E” to move down
with the lever, but, the collar “E” bears
against the collar “D” which is pinned to
the spindle, and consequently the spindle is
fed down with the lever. hen the lever
is raised collar “E” bears against the upper
collar “D’” and the spindle is raised.
Make the lever “F,” figure 3, by riveting
two pieces of 14” x 34” strap iron together.
The loop is made by bending the pieces
around a 114” bar. The 4” holes “O” and
“0O’" in which the pins and collar “E” en-
-gage are drilled on opposite sides of the
loop as shown. Drill two 14” holes in the
end of the lever where it hinges to the
iece “P” and file them out to form a slot.
nless this is done the holes “O” and “O’”
will describe an arc and the spindle will
bind. Make the anchor piece ‘P’ from a
piece of strap iron and fasten or clamp it
to the nipple “U” with machine screws or
a stove bolt. A stove bolt will do to hinge
the lever on. A small spring keeps the
spindle raised when the lever is released.
The two collars “D” and “D,’” figure 3,
are similar and are turned from brass.
They should fit the spindle very snugly.
Turn up the collar “E” from brass also
and have it fit loosely over the spindle.
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Drill a 4” hole right through the collar
edgewise and fit two pins in it letting them
project about 15” to engage in the holes
“O” and “O’” of the lever. To locate the
position of the collars “D” and “D’” on
the spindle proceed as follows: place the
collar “D” on the spindle with its lower
face 9” from the upper end of the spindle;
and over it place a washer made from heavy
paper. Next put the collar “E” in place
and put another paper washer over it and
then put collar “D'” on top. Clamp the
three collars together and drill
a 14" hole edgewise thru collar
“D” and slip a pin in it to keep
the assembly in place and then
drill a similar hole in collar
“D.”” Remove the clamp but
do not remove the pins so that
the location of the collars will
not be disturbed until the
spindle is finally put in place.
If it becomes necessary to re-
move the collars for any
purpose be sure to mark them
with punch marks or other-
wise so that they can be put
back in the same position that
they occupied before. It will,
of course, be necessary to re-
move the paper washers before
the drill is run,

Belt Tightener

The belt tightener and idler
device consists of a plug “M,”
figure 2 and 3, threaded to fit
the top of the tee “Q"” and
slotted as shown. In the slot
is clamped the carrier “K”
which holds the shaft “L” on
which two pulleys, “J” and
“J,’"” rotate in opposite directions. Make
the plug “M” from brass or soft steel and
thread it to fit the tee “Q.” Cut a slot in
it as shown in figure 3 and drill a hole for
a clamping bolt. The carrier “K” is made
from soft steel and slotted as shown in
figure 3. A 34" hole is drilled at the large
end for the shaft “L” which is a piece of
38" round soft steel polished up and
threaded at each end for a nut. It should
be driven into the 34" hole in the carrier
“K” and pinned if necessary so that it will
not rotate. The two pulleys “J” and “J’”
are similar and should be made from brass,
iron or hard babbitt. They should rotate
freely on the shaft “L.”

Fittings.

Drive Shaft

The drive or countershaft parts should
next be constructed. There are five parts
to these: a shaft “T,” is supported at each
end by the bearings “S” and “W” which
are described in detail later on.

Turn up the shaft “T” from soft steel
as per dimensions in figure 3. The three-
step cane pulle¥ should next be turned up
from a piece ot cast iron or brass br hard
babbitt. The babbitt is just as good as
the cast- iron or brass and can be easily
cast in the home work-shop. It is also
very easy to machine. The detail dimen-
sions are shown in figure 3. Hold the cast-
ing in a chuck or clamp it on a face plate
and bore a 7/16” hole thru the center.
With an inside boring tool bore out the
diameter to a scant }2” or just enough so
that the shaft “T” will fit very tightly in
the hole. If this is done it will be un-
necessary to use pins or set screws to
fasten it to the shaft. Use the same method
in turning up the pulley “V,” or if desired,
both pulleys may be turned in one piece.

(Continued on page 1004)
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Perpetual Motion Prize Winner

In the October, 1920, issue of SCIENCE AND INVENTION we publisht a special ‘‘Perpetual Motion” article submitted by Mr. d’Abro, who
offered a ten-dollar (§10.00) prize for the best explanation as to why this machine (reproduced in the illustration herewith for the benefit of our
readers who did not see the original article) would not successfully operate.

We received about 1,500 letters, the majority of the writers of which did not definitely explain why the machine would not operate perpetually,
without committing themselves to a host of misstatements of the laws of physics, which automatically ruled them out.

These letters were examined by several scientific men of hig!
editors, H. Gernsback, E.E., and H. W. Secor, E.E.

h repute, including among others Prof. T. O’Conor Sloane, Ph.D., LL.D., and the

The letter to which the $10.00 prize has been awarded, together with several of the next best letters, are publisht herewith.—The Editors.

[MR. ’ABRO’S ARTICLE REPRINTED BELOW.]

ferent answers to your “Perpetual Mo-
tion Prize Contest.”
The first prize is allotted to Mr.
Burgin, who claims that your first per-
petual motion device will not work because
of the buoyancy of the rubber chambers
being the same on either side. )
According to Boyle’s law, this would
mean that the pressure of the imprisoned
air is the same whether the weight be
crushing the rubber ‘cylinder down or
whether it be stretching it lengthwise.
Surely this is incorrect. Assuming that
the cylinders contain _air" at atmospheric
pressure and are immérsed “int “the atmos-
phere, when the weight presses down the
top of the cylinder the 'walls bulge out and
the cylinder assumes the form of a barrel—
when a state of equilibrium *is™ reached.
(See Fig. 1.) ©
The pressure of  the imprisoned air on
the top surface of the cylinder is sufficient
to counteract the push of the atmosphere,
plus the push of the’ weight—thus the pres-
sure of the imprisoned air’is increased.
On the other hand, when the weight is
suspended at the badse of the cylinder the
tendency is to lengthen the cylinder; thus
increase the volumé’ of the imprisoned air
and decrease its pressure.” (See Fig. 2.)
The outside atmosphere will push in the
walls of the cylindér and create a waist.
Finally when a  state of equilibrium is
reached, the interior push on the bottom of

IN your February issue you publisht dif-
»

F

the cylinder will be equal to the atmos-
pheric push on the bottom, minus the
weight, thus the interior pressure is re-
duced.

1 am assuming for simplicity’s sake that
the bottom and top of the cylinder are
rigid and only the walls elastic.

-3

Three Phases of the Recent Perpetual Motion
“Water-Bucket Machine’’ Which Formed One of
the Problems of the Prize Contest Some Months
A!o. Mr. d'Abro Offers a Ten-Dollar Prize
ilo) to Any Who Can Give a Successful

xplanation to the Questions He Here Propounds.
All Answers Must Be in the Editor’'s Office by

. October 15, 1920.

In short, according to Boyle’s law, the
buoyancy cannot be the same on both sides
and the device must rotate—and yet, of
course, it will not!

May I suggest a slight modification of

your highly ingenious device? Instead of
rubber pockets let us consider metallic cyl-
inders in which pistons can run without
friction, and let us fix the weights to these
pistons and place rings at the extremities
of the cylinders to prevent the pistons from
slipping out. Let us suppose that the cylin-
ders contain no air, and let us place the
device in water.

When the weights press down the pis-
tons toward the bases of the cylinder, the
pistons will come in contact with the bases
of the cylinders, since no air is inter-
posed—when the weights pull the pistons
down away from the bases of the cylinders
the pistons will glide down to the other ex-
tremities of the cylinders until arrested by
the rings. (See F1g.3.) To obtain this re-
sult it will be necessary for the weights to
be of sufficient magnitude to overcome the
cumulative effect of the atmospheric pres-
sure, plus the hydrostatic pressure—theo-
retically, at least, this is possible.

In this modified form the increase in vol-
ume and thus of buoyancy of the cylinders -
is manifest, and the device should undoubt- °
edly rotate. If not, why not?

gould any of your readers explain the
reason? I hereby offer a ten-dollar prize
for the best answer.

(Ep. Note.—Myr. d’Abro has deposited the
$10.00 prize money with us. Send all let-
ters of explanation to Perpetual Motion
Editor, SciENCE &- INVENTION, 233 Fulton
St., New York City.)

Prizé' Wiriner and Honbrahle Mention Awards

ERNEST K. CHAPIN
SlO.QO Prize Winner

I herewith submit an explanation of why
Mr. D’Abro’s 'perpetual motion machine
would not operate.

The upward force of buoyancy which is
;upposecf to operate the machine is gained
it the expense of the lowering of the
wveight in the cylinder which is rising.
Additional energy must therefore be applied
o the machine sometime during each cycle
o boost this weight over the top for an-
sther trip. This fact will be seen clearly if
»ne considers the lowering weight to have
rielded all of its potential energy and to
1ave reached the lowest point in the cycle.
Che rising weight will at this instant not
e at the top but will have yet to travel a
listance equal to the length of the cylinder.
Nhere is this energy coming from?

ErNest K. CHAPIN,

138 Merrill Ave.,, Muskegon, Mich.

First Honorable Mention

Assuming the conditions given are ful-
illed, i. e, that the weight of the piston is
f a_magnitude greater than the combined
veights of a water column and atmospheric
olumn of equal horizontal area, and that
he piston’s motion within the cylinder is
rictionless, and that as a result there is an
inbalanced force sufficient to produce clock-
vise motion, as shown in Fig. 1, it is ob-
‘jous that the very assumption we have

made to get our piston into operating posi-
tion is the thing which defeats our purpose
for, there being no friction between the
piston and cylinder walls, no force can be
transmitted from one to the other and the
piston will therefore move up into the cyl-
inder until a condition of equilibrium is
established.

Now let us suppose that the cylinder is
equipt with a device which will lock the
%iston in position for upward motion, as in

ig. 1. Then there will be upward motion
until a position is reached as shown in
Fig. 2. At this point we have the weight
of the cylinder and piston in air acting thru
an equal lever arm against the weight of

Diag’nm to Accompany “First Honorable Men-
tion' Explanatiop of Perpetual Motion Problem.
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the cylinder and piston in water (which

uals its weight in air minus the weight
ot water it displaces) and we will now
find that the force tending to produce mo-
tion is in the opposite direction to that in
Fig. 1, and we will therefore have no rota-
tion.

Epwarp H. PRENTICE.

604 North Street, Binghamton, N. Y.

Second Honorable Mention

The following is my answer to the
perpetual motion scheme in the October
SCIENCE AND INVENTION :

There is, it is true, a constant force act-
ing upward on the left-hand side. This
force is equal to the weight of the water
contained by ome of the cylinders. But we
must remember that every time a weight
drops toward the ring on the cylinders, a
volume of water (equal in weight to that
contained in the cylinders) is forced down-
ward in the opposite direction to the sup-
posed perpetual motion.

I think that even without a technical
proof it is quite evident in a general way
that these two forces offset each other, for
they are in opposite directions, and equal
(since they both equal the weight of the
same volume of water).

Lourse L. SroaN.

Pembroke West, Bryn Mawr College,
Bryn Mawr, Pa.

(Continsed on page 1015)
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This department will award the following monthly prizes:

First prize, $5.00; second prize, $3.00; third prize,

$2.00.

The purpose of this department is to stimulate experimenters toward-accomplishing new things with old 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.
ize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00. The article need not be ven
We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate shects.

submitted a gr
claborate, and rough sketches are sufficient.

For the best ida

FIRST PRIZE, $5.00

A DOOR ALARM.

. The main apparatus of this alarm con-
sists of a common buzzer used as a relay,
which is arranged in the following fashion:
The wire from binding-post A is joined
to one magnet, and the wire leading to the
other magnet connects to post B. This
cuts out the circuit-breaker.

The strip R is bent about breaker E, so
that it does not touch E unless the arma-
ture is attracted by the magnets. The
action is as follows: When the door is
opened, contact is made between the two
metal strips, one on the door-jamb and
the other on the door. Current from the
batteries then flows thru the magnets draw-
ing over the armature H, the contacts clos-
ing the circuit for a visual signal and an-
nouncing in this way that the door has
been opened. The signal should be placed
conspicuously.

«The current from the 110-volt circuit
//ﬁ{en passes thru R to E and lights the

lamp; a switch is prowided at S to turn off
the signal.

Contributed by C. R. WADGE.

Mero!
3P

-

A 110-Volt Lamp Signal, Controlled by a Relay
Made from an Ordinary Buzzer, the Lamp Flash-
ing on When the Door Is Opened.

WIRING COMPUTATION

Frequently electrical workers find them-
selves in the predicament of not having at
hand a pocket reference book containing
wire tables giving the different sizes of
wire necessary to carry various currents
over certain distances. The resistance of
the circuit both ways equals the drop in
volts in the circuit, divided by the current
in amperes passing thru the circuit.

Suppose for example, we have a group
of incandescent lamps requiring a total cur-
rent of 10 amperes and that this lamp group
is to be fed with current over a distance
of 250 feet. This would mean that the
length of the two wires would be 500 feet.
The average potential drop allowable in a
circuit of this type is 4 volts. Then we
find the total resistance in the circuit, 500
feet of wire (exclusive of the resistance
of the lamps) would be four divided by
ten, or .4 ohm. This means that the re-
sistance of the 500 feet of wire in the 250
foot run would be .4 ohm, or 1000 ft., of
the wire would have a resistance of .8 ohm.

Looking this up in a standard B. and S.

e wire table, we find that No. 9 B. and

. gage copper wire corresponds to a

resistance of .8 ohm per thousand feet.

SECOND PRIZE, $3.00

MECHANICAL INTERRUPTERS.

In the figure is shown a very efficient
and simple mechanical interrupter that was
designed especially for producing long
sparks from an induction coil.

‘This Txpe“:l" ‘Inéempter Will Produce the Long-

est an owerful Sparks from Induction
Coils, Owing to the Long Make and Short Break
Effect. *“H” Is the Usual Condenser.

Referring to the figure, (a) is a stiff
bronze spring fastened at (b) and weighted
at (c) so as to give the desired frequen
of vibration. This spring carries a soft
iron armature (d) opposite the end of the
core of the coil; (1) is a light spring of
bronze, also fastened at (b), carrying a
contact point (f) for making contact with
the adjusting screw (g) thru the contact
points.

Both may be of platinum—iridium or
silver. This spring normally rests against
the_screw, closing the battery circuit until
sgring (a) is attracted far enough so that
the hook on spring (a) engages the end
of spring (1) and opens the circuit. When
this vibrator is properly adjusted spring
(a) will vibrate very vigorously thru a
wide arc, while spring (1) will close the
battery circuit long enough to allow the
core to become magnetically saturated, and
then it will break the circuit' very fast.

Contributed by

PHILIP G. BERNHOLZ.

HOME-MADE MICROMETER

A necessary but seldom found tool in the
average experimenter's “lab” is a microm-
eter. This instrument takes the place of
one. The scale is graduated in thousandths
of an inch, and may be used as a “mike”
or a wire gage. If a bell and battery are
connected in series with it, the bell will rin
when the indicator is on the right spot. It
may also be used as a key, if the brass arm
is made springy enough. The arm is from
a telegraph sounder, while the lower anvil
is a switch point.

Contributed by ANTHONY KEOGH.

L 3° )
A Home-Made Micrometer -Gage of Extréfi¢

Simplicity.
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THIRD PRIZE, $2.00
THE CHEAPEST BUNSEN
BURNER.

Herewith is a diagram of a Bunsen
burner which can easily be made by the
experimenter and will be found useful in
the laboratory and shog.

A piece ot half inch brass pipe (toilet
supply pipe will do) 2!4 inches long forms
the barrel and a 34-inch section of the same
kind of pipe forms the gas tank. Wrap a
piece of heavy copper wire around one end
of the barrel and solder it, if you wish.
Setting the barrel aside, obtain the lid of
a syrup can for the base and solder the
gas tank to it. The gas tank must previ-
ously have a section of %4-inch pipe sold-
ered to it, and a piece of thick brass with
a 1/16-inch hole in the center soldered on
one end. - . :

Now bend the wire that is attached to
the barrel so that it forms a semi-circle on
the base and holds the bottom end of the
barrel ¥ inch from the gas tank. Solder
it in d;'::Iace and you have only to make a tip
for the burner out of a thin-walled piece
of fixture-pipe or other piece of thin brass

and allow it to exten
barrel. It will proba
justing to suit the ga
This is done by pull
farther or bending t
inward. The distance
and the barrel can
bending_ the heavy co
justed, it requires no
Contributed by G

CONVERTIL

The following is
for .changing avoir
weights-

Avoirdupois.
15 grains
50 grains
1 ounce
14 ounce
14 ounce

Wilth the above I?

get almest any weight
S

Contributed by -
FREDER
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"The Geltow Radio Station

HE two accompanying photographs

reproduced herewith show two very

interesting views of the German radio
tation at Geltow, Brandenburg.

One of the photographs shows the in-
:oming radio messages being received and
implified as well as recorded on a phono-
rraph  of the wax cylinder type, all
imultaneously. The reader will note the
mall loop aerial or antenna in the picture.
t is surprising what remarkably large dis-
ances can be covered with a small loop or
oil aerial such as this when used in con-
unction with the new multiple stage audion
mplifiers.

Trans-Atlantic messages have been picked
1p by some of the European stations with
‘ery small loop antennae, boosting the in-
oming- signals to the requisite strength
vith audion amplifiers.

The second photo shows a more general
iew of the interior of the Geltow station.
"he large number of phonograph cylinder
ecords containing messages, which have
een recorded from distant stations, tell the
tory of the work of the station.

One of the principal features of phono-
raphic reception of radio messages as
>llowed’ out in this station, lies in the fact
1at messages can be recorded at very high
peed—in fact a_speed so high as to defy de-
:ction or interpretation by regular aural
eception. These high-speed messages are
fterward tfanslated at a slower.speed by
unning thc}'phonograph at a slower rate

Ve

Fleét Hears Opera Singer Via Radiophone

Admithal Hugh Rodman in his cabin
»oard .;the Pacific Fleet flagship U.S.S.
‘cw Mexico, isshown in one of the accom-
inying photos, together with his pet dog,

isteming in” at the wireless telephone,

hile. pretty Miss Mabelle Burch sang a
ng from the -opera, ‘the young  prima
mna being a coloratura-soprano singing
ith the Metropolitan Opera Quartette.

Miss Burch has a brother, Carleton Burch,
ho sails the seas on the U. S. Sub-

marine F-2. Miss Burch recently asked
permission to sing to her brother at sea,
by wireless telephone. The request was
uickly granted by Admiral Rodman of the
%’aciﬁc Fleet and an order issued to all the
vessels belonging to the fleet to “listen in”
on the appointed evening.

Quadrupeds of the canine variety gener-
ally do not enjoy music of any kind and
give vent to their untoward feelings by
their emphatic howls, but Admiral Rod-

- S
i-

« O0O®
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man’s pet seems to be enjoying the wire-
less ’phone opera concert exceedingly. The
second photo shows Miss Burch singing
into the wireless telephone mouth-piece
while the whole Pacific Fleet “listens in.”

Those not familiar with the automatic
telephone service, which is found in several
American cities, will be interested in the
type of instrument into which she is sing-
ing.

San Francisco has an automatic telephone
service similar to that now being made
ready for adoption in New York. With
the automatic ’phone each subscriber calls
his own number and does not obtain the
desired party thru a central operator at
the exchange. Automatic electrical switch-
boards operated by electro-magnets and
motors effect all of the connections neces-
sary-in a few seconds.

As we go to press, a similar radio concert
has just been successfully given for the
benefit of naval ships within 500 miles of
New York City, the soloist having been
Mme. Louisa Tetrazzini. Mme Tetrazzini
sang from her apartment in the Hotel Mc-
Alpin, New York City. Her selections were
the “Polonaise” from “Mignon,” “Rodono”
from “La Sonnambula” in which she sent
her high F sharp far out to sea, “Some-
where a Voice is Calling” and “I Milioni
d’Arlecchino.” After the songs, Mme.
Tetrazzini talked with some of the radio
men in the Whitehall Building and on
the U. S. S. Pennsylvania, lying in the :
Brooklyn Navy Yard.
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Locomotive Cab Radio Signal

HE State Railroad Administration
of France has made quite extensive
experiments with an audible cab sig-
nal controlled by Hertzian waves—

a “repeater,” as the French en-

title it—to call the attention of the en-

tion by aviators during the war. At the
roadside station, a Ruhmkorff or spark
coil, energized by a small battery and act-
ing by means of a spark gap, produces
Hertzian waves which, by acting on a
coherer on the locomotive, cause the sound-
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in New French Locomotive Cab Si
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an Audible Cab Signal, Waming the Engineer

hat al. An Automatic Recorder Attached to the Receiving
Circuit Keeps a Record of the Actions of the Engineer so Tha

t His Entire Performance Can be

Checked Up Upon His Return to the Roundhouse.

gineman when he passes a caution signal
which is set against him; and the experi-
ments have proven so satisfactory that the
government plans to install the apparatus
on long sections of ‘its railroads and to
equip a large number of locomotives, says
a_writer in the Railway Signal Engineer.
This announcement of proposed extensive
installations is not yet officially confirmed,
but as the system is of interest on its own
account and as the experiments have been
continued over a series of months, we give
herewith a brief description of the appar-
atus, The installation is on the line run-
ning from Paris, southwest, 48 miles, to
Chartres. Nearly or quite all of the distant
signals between Trappes and Maintenon, on
this section, a distance of about 15 miles,
are fitted with the wireless system.

The apparatus is the invention of a
French engineer, Mr. Augereau, and the
essential features are similar to those
which were used for wireless communica-

Unique Portable Radio Set S

Recently under direction of Postmaster
General Giesberts in Konigsberg the Porto-
hone Service was added to the public util-
tties of the German Government. Electrical
experts agree that this highly efficient in-
strument is destined to become widely used
the world over on account of its practical
and portable nature. The present porto-
phone has one stage of radio amplification
and two stages of audio amplification; one
tube being used both as a radio- and audio-
amplification stage. The instrument itself,
without the horn, is twelve inches high and

New Portable Wireless Telephone Being Tested
by the Postmaster General of Germany. The
Ynstrument is Capable of Talking Over a Distance
f 20 Miles or More, and is Being Adopted Offi-
cially by the German P Service.

ten inches wide. The horn, of course, may
be strapt to the case and carried along.
A desirable feature connected with the in-
strument is that it is simple to operate. The
approximate range of the instrument in its
present development is about 20 miles, but
of course, this will eventually be consider-
ably increased. This photo shows the open-
ing of the Government service in Germany.

ing of a whistle in the cab. The antenna
at the station and that on the locomotive
are each about 4 feet above the level of
the rail, and are of sufficient length, par-
allel to the track, to act satisfactorily in
the case of trains moving at any speed.

The roadside battery is active only when
the visual roadside signal is against the
train, and only while a train is passing,
track instruments being used to give the
train this control.

The arrangement of circuits on the loco-
motive and roadside is illustrated in the
diagram. The circuit from the battery
energizes the solenoid sufficiently to lift
its core whenever the coherer is traversed
by the current coming from the antenna.
The antenna consists of a copper tube on
the side of the locomotive. (In France
trains on double-track roads use the left-
hand track, and therefore this antenna is
on the left side of the engine; but to
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provide for running locomotives backwar
antennae can be mounted on both sides.)

The induction coil at the roadside sta
tion, with a primary potential of 8 volt
is capable of producing a spark about or
inch long. The secondary coil has one end
connected to the ground and the other t:
a spark gap and to the roadside antemn: '
as shown. This antenna consists of a cop
per wire about 16 feet long.

The roadside battery has one pole
grounded and the other is connected to :
wire extending thru the induction coil to
an insulated section of rail, as shown
The commutator placed between the bat-
tery and the ground is controlled by the
visual signat, which makes or breaks th
ground connection, the current flowing only
when the signal is set against approaching
trains. With the signal in the adverse pos:-
tion and the insulated rail grounded (by the
presence of wheels upon it), the current
from the battery traverses the primary
coil; the induced current then leaps the
spark gap, and the Hertzian waves arc
produced and sent out. As before stated
these latter continue only so long as the
train is passing a signal. .-

On the engine, the resistance of the co-
herer normally opposes the passage of the
current from the engine battery, but on
passing the roadside antenna, this resis-
tance diminishes and the current then lifts
the core of the solenoid. This movement
releases a lock, which is enclosed in a box
fixed to the side of the speed recorder.
This lock controls the valve of the cab-
signal whistle (which is mounted in the
front of the cab). The blast of the whistle
continues until the engineman, by restoring
a control lever to normal position, stops it

‘A recording stylus is moved by the push-
ing of a lever to the right, and each opera-
tion of the wireless signal is recorded by
means of a cam forming a part of the lock,
which gives a slight movement of the
stylus against the paper tape of the speed
recorder. At the end of the run, the in-
spector at the engine-house finds this
record in the form of a short, straight
line cutting at right angles the speed. record
curve. This indicates that the whistle- was
in working order. When .the el?nman
sees a signal set against him, it is his duty
to give the stylus a movement in the other
direction and the marks so made, different
from those made by the roadside impulse.
afford evidence that the engineman was
attending to his duty. .
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Girl Receives Election Returns by Radio

Miss Claire Horn “listening in” for the
recent presidential election returns at the
wireless station installed in the Hamilton
Club in the City of Chicago, is shown in
‘he accompanying illustration.

It was the first time that election returns
vere ever received by radio at this club,
ind the members found the innovation of
inusual interest and convenience.

Thousands of radio amateurs this year,
il over the country were listening intently
it their radio receivers on election night
o intercept the news of the returns as the
nessages were flashed to the four winds,
‘rom powerful radio stations in various
sarts of the country.

It used to be, and not so many years ago,
hat we had to wait several days or even
;everal wecks in some parts of the country,
o learn the facts about even such important
wvents as a presidential election, and his-
ory records that in one of the early Amer-
can wars; it was at least several days after
reace had been declared that one army
-orps was still without news of this de-
iision ‘on the part of the commanders in
‘hief of the opposing forces, and that this
orps kept on fighting viciously, killing
hereby many worthy soldiers whose lives
ould otherwise have been saved.

The time will undoubtedly come and in
hre very near future, when the speeches
»f the president-elect and other notables,
riven on inauguration day at Washington,
vill be heard broadcast over the country via
-adio-telephone by practically everyone,

who may be equipt with a
radio receiving instrument. A
need not be such an elaborate
atus, for we have recently lea
some remarkable French radic
performed with a loop aerial
wire, the same size as a
cigar box. With a practical
loop antenna of these small
dimensions and an audion
amplifier, comprising sev-
eral vacuum bulbs of French
type, radio time signals from
the Arlington station near
Washington, D. C, were
picked up at a small radio °
station in France.

Amateur radio stations
have successfully picked up
election returns in one of
several ways. Those who
live within 100 miles or so
of large transmitting sta-
tions, are quite sure to re-
ceive the returns broadcasted
by radio from some one of
the powerful radio stations
operated by commercial
companies or by the Navy
department. Where this is r
sible owing to the relatively
range of the average amat
ceiving station, the news i
obtained by relaying. One
largest amateur organizations
country was founded for th

- -~
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Turning BooK Leaves Tunes Radio

Captain Hyde A. Donisthorpe of London,
Ingland, has recently perfected a very in-
jenious miniature receiving set for wireless
flcg‘raphy and telephony in book form,
ie wave length being varied by opening
ind shutting the book. Stations of dif-
@:rentA wave lengths are obtained by

opening the book to different degrees; the
further the book is opened, the longer the
wave lengths and vice-versa.

The length of the aerial wire plays, of
course, an important part as to the range
in wave lengths over which the book will
operate, but it has been so designed as to

give a range of between 300
and 2,500 meters. Signals in

London have been picked up

by means of this pocket book
from Paris, Berlin, Poldhu,
all the local coast stations
and ships.

The photograph herewith
shows the inventor operating
his unique radio apparatus.

The clever pocket size
radio set invented by Capt.
Donisthorpe brings us face to
face with the fact that we are
slowly but surely evolving
from the realms of large
complicated radio receiving
cabinets into a new realm of
tabloid receiving sets.

Several builders of  radio
instruments have already
shown developments along
these lines and . we prophesy
that within amother year or
two, practically all of the
large six:to eight-foot load-
ing coils, couplers and vari-
ometers, so beloved by the
radio amateur of.taday and
yesterday, will be relegated to
the attic and -that in their
;ﬁ)laces we will have highly ef-

cient ‘radio receiving  sets,
which can be carried in the
coat pocket. )

The receiving set of tomor-
row will approximate in size
the average “best seller,” or
will be of about 7x7x1 inch
dimensions and will have tun-
ing inductances wound in the
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form of multiple-layer honeycomb coils.
The variable condensers when used will
be made in a very clever and compact
manner as hinted at in some of the small
radio sets recently brought out both in this
country and abroad.

This pocket book radio set puts us in
mind of the chap who some years ago con-
tributed a short, witty article to the
Modern Electrics Magazine, in which he

Articles to Appear
in January Issue
of “Radio News”

A Complete Portable Set
By D. R. Clemons
Comparison of Modulation Methods
in Radio Telcpho;tiy—Part 2
By A. S. Blatterman
A “Phoney” Phone
By Volney G. Mathison
A Honeycomb Coil Winding Machine
That Works By Raymond Roof
A Simple and Efficient Transmitter
By Frederick J. Rumford
Practical Construction of an Ampli-
fying Transformer
By Robert E. Lacault

used the coiled springs on his bed for tun-
ing inductances while he pasted sheets
of tin-foil on the door and on the wall
back of the door, so that when the door
was opened and closed, a variable capacity
of several odd hundreds of microfarads
was attained! The book style of tuner,
however, all jokes aside, represents a very
neat principle and one which can be very
well exploited in popularizing radio sets
for the layman. . !


www.americanradiohistory.com

Phonograph Record-Lifter.

(No. 1,347,548 Issued to Joseph
Menchen.)

This is a very ncat contrivance
adaptable to phonographs so as to

Rcvolvin‘f \:ii:g Flying
achine.

(No. 1,350,982 Issued to Alexis
Beurrier, Edouard Bigourdan &
Louis Lacoin.

This is an im&roved_ﬂyiug ma-
chine resembling the ordinary mono-

planes in the fuselage and other fea-
tures except that instead of the for-
ward wing or plane, we have two
screw propellers having very wide
vanes and connected to the enfine by
means of gears. The axles of these
propellers are inclined toward each
other.  Each screw propeller is so
arranged that it can assume various
inclinations about its axis. In this
manner, the plane itself can be tipt to
the rigfn or left, forward or rear.
By tipping the wings forward the
pull of the plane is exerted slightly
in front of its central axis causing
the machine to travel forward.

Toothbrush and Paste-Case.

(No. 1,349,110 Issued to William
Ogle Snyder.)

Sometime ago in this magazine
under “What to Invent,” Mr. Hob-
son pointed out that a combination
tooth brush and paste container was
a desideratum. This arrangement is
embodied in the present invention.

The toothbrush combination is 0
arranged that each part is inter-

changeable. At one extremity is
the brush fitted by a cap, the brush
being so set that it can be removed
at any time and a new ‘nit in-
serted. The handle is hoiiuw and
holds the tooth paste or powder
tube and a spool of dental floss.

Radio Telegraphy.

(No. 1,350,801 Issued to John Hays
. ammond, Jr.) .

This is another of the many pat-
ents which Mr. Hammond has taken
out on radio-control devices and in
this instance it relates to the trans.
mitting station. A high frequenc
gencrator is placed in circuit wit{
an inductance coil and in shunt with
a condenser. This is placed in appo-
sition with another coil connected
to the aerial and ground of the
transmitting station. Connected to
the inductance first mentioned, is a
crank handle coupled to the core
of a solenoid, which core is like-
wise coupled to a dashpot arrange-
ment so that when current is al-
lowed to flow thru the solenoid, its
action is then not quick and de-
cisive, but on the contrary, very
slow. spring again brings the
solenoid back to the first position.
The action of the device is as fol-
lows: The generator is sendin
high frequency currents to the' co
but when the key is open and the

elecuomag'net deénergized, the coil
t angles to the antenna

is at rigl

(No.

coil and hence, will hardly induce
oscillations into the antenna circuit.
When the key is prest, the solenoid
forces the coil thru a semi-circle,
it to assume a roamon
parallel to the antenna coil. The
effect on a commercial receiving
station is very slight, and then only
if the receiving apparatus is closely
attuned with the transmitting appa-
ratus. In this manner no interfer-
ence is set up.

causin

Magnetic Deflector for Elec-
tric Arcs.
(No. 1,353,693 Issued to John Paley
Yorke.)

The inventor here has devised a
method whereby he will keep the

flame of an arc lamp away from a
portion of the mechanism or from
the mirror or lens by the sin_llple
use of masne(ic deflectors. he
magnetic deflectors are so arranged
that they are adjustable and are
magnetized by an eclectric current
flowing thru them. The inventiof
facilitates the use of arcs in any
position so that it is practically pos-
sible to obtain stability of the arc
regardless of what position the elec-
trodes may be in.

Vision Deflector.

1,356,498 Issued to William
. E. Snaman.)’

The inventor of this device solves
in this manner the problem of pro-

tecting the eyes of the driver of an
automobile from the glare of the
headlights of the approaching vehicle
which of course, would cause a
sort of blinding effect; by fitting
[ siece of colored paper on cellu-
loid to a nose piece or to the cap
of the driver, he is enabled to pro-
tect one eye from the duzrin
lights by simplr turning his hea
slightly. The lights from the ap-
proaching car then cause a shadow
to be thrown on one eye, but per-
mit of its perfect use in vision.

Poison-Tablet.
(No. 1,349,326 Issued to Charles T.
Davwis.)
This invention involves the in-
corporation of a gritty substance

with ordinary antiseptic substances,
such as bichlorid of mercury or po-
tassium mercuric iodid, which are
hlﬁhly dangerous when taken inter.
nally. In this manner when the
tablet is taken an unpleasant

tion is produced by contact

harsh grit with the tongue o

of the mouth or with the

The presence of a small amc
gritty substances produces

an extremely disagreeable
sensation which compels
attention and develops a
tendency to expel the sub-

stance from the mouth.

Radio Receiving Systen
(No. 1,350,912 Issued to Erne:
F. Alexanderson.)

In this invention a mett
filtering out, so to speak, of :
by transmitting station in or_.. ._
receive a_distant station is employed.
A coil is connected to a circuit

involving the usual vacuum tube,
variable condenser, etc., and tuned
to the distant station. This coil is
in line with the distant station.
Another coil at right angles to the
first coil is connected to a variable

2 e Auet

and pacity and i
tuned to the local station. In this
way, an effective screening is pro-
duced, i h as the coil
has no effect upon the first coil
and the second coil likewise absorbs
energy from the local transmitting
station, undesirable currents are not
set up in the receiving circuit and
it is possible to receive the distant
station easily. Such a method

kes it possible to tr it and
receive messages simultaneously at
a given point without locating the
receiving apparatus far away from
the transmitting apparatus.

Submarine Vessel.
1,356,294 _Issued to Joseph
Kuhajda.)

This invention has for one of its
main objects, the production of a
vessel which may serve for defens-
ive and offensive purposes. It pro-
vides the submarine with two gun
carrying buoyant -tanks. -Entrance
to the gun carrying tanks.is made
from the submarine whereupon a
collapsible tube allows one¢ of the
buoyant tanks to float upward to
the surface of the water. Cables
are employed for steadying the tank.
The crew which is in the tamk
now opens thc muzzle of the gun

(No.

by means of the cable attached to
it and can carry on a_defensive or
offensive warfare while the sub-d
marine proper is amply protecte
because gf the fact that it is con-
siderably below the water line. The
collapsible tube is extended
comprest ajr when the air is locked
automatically, the .tube takes up
the recoil due to the firing of the
gun. '

Automobile Traffic-Signal.

(No. 1,348,367 Issucd to Shigeru
Masumoto.)
This

is another of the many
methods of semaphore signaling
which are being. uséd by automobil-
ists today. It consists of 8 mov-

able arm_actuated by a series of
E;au and controlled from a dash-

ard of the automobile. By push-
ing a handle to any one of a de-
sired number of locations, the po-
sition of the hand of the semaphore
is automatically located in a prede-
termined position to denotc a turn.
The hand is fitted with a small
electric light also controlled from
the dashboard, so that it can
illuminated at night. The novel
feature of this device lics in the
fact that it can be manually con-
trolled, and for that reason
condition of the batteries need not
be perfect as is the case with many
of the electrically controlled sema-
phores now employed.
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Scientific Humor

A Sad “Reflection.”—"I want to see
;ome mirrors.”
“Hand mirrors?”
“No; the kind you can see your face in.”
—Dudley Holbrook.

He Lost Momentum.—“What is the
natter with you?” asked the physics pro-
‘essor of a student who had fainted during
:xamination.

“I suppose I had a moment of inertia,”
inswered the young hopeful.—Felix Kohn.

710 Rue du Lunain, Paris.

Or—Dead!—A recent sign seen in a feed
tore reads like this: .
“If ‘Eggo’ don’t make your hens lay—
they're roosters” —James E. Harne.

Cor-Wreckt!—Al Bert: “How do these
ove triangles usually end?”

Phil. .Bert: “Most of them turn into a
wreck-tangle.’ "—John Andersen, Jr.

Why He Didn't
Buy-Carbonate.
—“Two penn’-
orth of bicarbon-
ate of soda for
indigestion at this
time of the
night,” cried the
infuriated chem-
ist, who had been
roused at 2 A. M., “when a glass of hot
sater would have done just as well!”

“Weel, weel,” returned Sandy, hastily;

I thank you for the advice, and I'll no’
other ye after all. Good niﬂlt."
—Max P. Huy.

What Did the Engineer Slip Him?—
| green brakeman was making his first trip
p the Sierras. The train was going up a
ery steep grade, and with unusual diffi-
ulty the engineer succeeded in reaching
be top. At the station, looking out of his
ab, the engineer saw the new brakeman
nd said with a sigh of relief:

“I tell you what, my lad, we had a hard
bb to get up there, didn’t we?”

'“We certainly did,” said the brakeman,
rd if I hadn’t put on the brakes, we'd hav
ipt back.”—Carl A. Fanton.

Fine—But Not on the Square.—Farm¢
enkins brought his new flivver into tow
one day and lef
it in the publi
square.

“Hey, there’
yelled the traffic
cop, “you can’
park your cat
here.”

“What you go!
that sign up for
1ien? Don’t it say FINE FOR PARKING AUTO
‘oBILES ?”—J. A. Poythress, Jr.

So Would We.—“Daddy, I've got :
:ntence here I'd like you to punctuate.”
This is what Paw-Paw read:
A five dollar bill lew around the corne
He studied it carefully. “Well,” he fin
ly said, “I'd simply put a period after 3
ke this.”
“I wouldn’t,” laughed the high-sche
rl, “I’d make a dash after it!”

—Ora Krumps

Did He Wax Enthusiastic?—Doct
“I will not deceive you, your life 1 =«
ings on a single thread.”

Tailor (feeb y%: “That will do. If
read’s waxed, Doctor, I'll pull thru.”

! —Carl A. Fanton.

FIRST PRIZE $3.00

And Tomor-
row Theyll
Do It Again—
Spark Plug:
“I got fired to-
day.”

Battery:
“That is noth-
I'm discharged, also.”

—Carl Hawkins

ing,

And Juggles with Figures, Too!—First
Student: *“A thermometer certainly is a
clever instrument to be able to tell tem-
perature so well.”

Second Student: “It should be; it has a
college education.” .

I: irst Student: “A college education, how
0." -

Second Student: “Well, isn’t it graduated

with many degrees ?”—Roy H. Cantor.

How About a Sextette?>—T eacher:
“Johnny, stand up and tell us how many
sexes there are?”

Johnny: “Three.”

Teacher: “What are they?”

Johnny : “Male sex, female sex, and in-
sects.”—J. P. Eckersen.

LL jokes ac.'cepted and pub-
A lisht here are paid for at

the rate of one dollar each,
besides the first prize of three dol-
lars for the best joke submitted each
month. In the event that two peo-
ple send in the same joke so as to
“tie” for the prize, then the sum of
three dollars tn cash will be paid to

each one.
B - MICTT 2 ImSThacse wiay -

+vy 1s one of
1.6 greatest in-

ntors of the
cge” \

“What did he &3
rvent P )

“He invented
petrified motion.”
—John B. Moore.
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“Step Lively” Would Be Better.—A
prison paper back East runs the list of
deaths by electrocution under “Current
News.”—Morris Kirshner.

Then the “Lights” Went Out.—The
movie-house manager was dying. The
nurse and doctor were waiting for the end
of the animation. .

“Natice the change in features?” said
the doctor.

“Features change daily,” breathed the dy-
ing man while reeling over, as a film cov-
ered his eyes and his spirit was released.

e ’ —Sam Elider.

And Moist From Perspiration.—Prof.:
“How can you prove that steam does work
in an engine?” .

Student: “Because after it pushes the
pistom, it's tired.” .

Prof.: “Tired?”

Student: “Sure; isn’t it all exhausted?”

—Roy H. Cantor.

Well, Welll—
‘Colonel, I under-
stand your oil
well was down
4.000 feet last

week.”

o« ”

“How far down
are they now?”

“Must be get-

ting near the in-

fernal regions—they’ve struck asbestos!”
. —J. H. Schalek.

Alas! 'Tis True.—Teacher (to pupil):
“What is Science?”

Pupil: “Science is that branch of learn-
ing in which one person will prove the
reason for a certain thing doing what it
does, contrary to popular belief, and then
another person will come along and prove
it to be different and him to be a liar.”

- —C. Willard Puckworth.

Hope It Isn’t a Shooting Star.—He:
““fademoiselle, you are the star of the

ening.”

She: “You are the first to tell me so.”

He: “Then allow me to claim my reward

an astronomer.”

She: “How so?”

He: “To give my name to the discovered

ar.”—Felix Kohn, Paris.

And Wasn't
atented,
ther! — A re-

ter was inter-
wing Thomas
Edison.
And you, sir,”
-aid to the in-
tor, “made
first talking-
‘hine ?” '
No,” Edison replied, “the first one was
e long before my time—out of a rib.”
—Merit Kirk Burrous.

{hey Even Adulterate Vacuums!—We
ow a chap who received a gross of vari-
ored electric light bulbs the other day.
- were fitted with corks and contained
.t matter of an exceedingly “high volt-

« wos all lif up while the “current”

las'c ! Hansen.

Leat Us to Her, Boy!—The other day
we heard of a'man trying to cross a_cow
with a mule in order to get milk with 3
kick in it.—Franklin Williamson.
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the beads resting upon the gauze membrane a
few inches over a vessel containing chlorid of lime
moistened with a little bydrochloric acid.

The entire arrangement is then covered with
a bell jar and exposed to direct sunlight. When
the ivory objects have been bleached, they are
removed and washed in sodium bicarbonate, then
rinsed in water and allowed to dry. If not com-
pletely bleached when the above process is com-
pleted, then lpplg a paste of whiting and benzol
or carbon disulfid, covering the article completely
and, after it is dry, rub briskly with chamois
or soft wool cloth.

Silver Plating Solution

(1075) H. J. Dritt, Ft. Wayne, Ind., writes
the “Oracle”:

Q. 1. Kindly give formula for silver plating,
using the dipt or hot bath process. - Either o
these methods are satisfactory for plating silver-
ware.

A.1. In order to silver copper or silver, brass
or bronze articles by the hot dip process, you
dissolve ten parts of fused silver nitrate in 500
parts of distilled water, and 35 parts of potassium
cyanid in 500 parts of distilled water.

Mix both solutions and stir. It is then heated
to a temperature of 176 to 194° Fahrenheit in an
enameled vessel and the articles introduced, after
being well cleansed of fat and other impurities.

Powerful Amplifiers

1076) L. C. Bundorf, Chicago, Ill.,asks:
. 1. Several questions concerning amplifiers.
. 1. The largest sound reproducer and ampli-
fier of telephonic currents is the Magnavox, al-
though this does not mean to state that others
not from_time to time be evolved.

ma .
\i’ith the Rochelle salt crystal, the effect is
not an amplification effect, but is simply a trans-,

mitter effect. The best amplifier ot telephonic '
currents is some form of vacuum tube, preferably
the large size vacuum tube produced for trans-

mission purposes. There does not seem to be any
limit of nmrliﬁcatlon of such currents; this de-
pends entirely on the number of tubes employed
in_the circuit.

We do not know of any electro-mechanical
device capable of giving a higher amplification
than the vacuum tube.

Bichromate Battery Query
J. A. Gerson, Houston, Texas, writes:

1077)
é}. 1. Referring to the August issue of your
journal, under Practical Chemical Esxpeviments,

ARTICLES WANTED!!!

There is at the present time an excellent
opportunity for writers of semi-technical,
popular scientific articles and stories, as we
are publishing more material of a popular
nature each month. Stories should be as
snappy as possible and should have well-
rounded plots and characters. They should

of course revolve around a scientific, elec-

[
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noticcable or produced uniess tne curicu i of
decidedly too hiﬁh an amperage for the elec-
tro-magnets which happen to used on the
relay. Direct current is invariably used on all
polarized relays. It is possible to use alternati
current on a relay without the least sign
“chattering,” as described in the May, 1920, issue
of the ErecrricaL EXPERIMENTER, on page 39,
where Mr. Donald McNicol describes his arrange-
ments for using A.C. on the D.C. relay in a per-
fectly satisfactory manner.

Q. 2. Are selenium cells reliable and do they

- . . .

k(l()79) Mr. E. L. Behrens, Waukesha, Wi,
asks:

For a plastic compound suitable for
knobs, condensers, handles, etc. |
. We crive herewith a compound vhiq
may be molded and which is plastic.

Glue is dissolved and boiled. To this tiss
paper is added which readily goes to pieces. Som:
chalk is steered into the mixture and linsced o
added. This should form a thick dough. It i
kneedable between the ﬁnieu and can be p
iﬁnto molds. It becomes as hard as stone and ver:

rm.

. L
wefie

Battery Charging Resistance

(1080) James Tompkins, Staten Yslamd, N.
asks the Oracle:

Q. 1. How to te the ry resi
to effect a given drop in voltage for re-chargin
storage batteries or operating low voltage charge
from 110 volt D.C. lighting circuit.

‘To answer the above question, the resistance
within whose limits the potential desired is to be
expended, must be known; or, what follows fres:
the above, the desired current—otherwise, no .
swer is possible. Then in serics with the abow
resistance, place a second resistance equal to 1¥]
minus the desired voltage multiplied by the fist
resistance and divided by the desired voltage.

Suppose you want a potential drop of 8 voln
within a resistance of 2 ohms: 110 minus 8 gives
102; 102 multiplied by 2 gives 204; 204 dindid
by 8 gives 254 ohms; this is the resistance
be put in series with your resistance.

Or do the same thing this way. Divide the
desired potential which we assume to be 8 voi§,
by the resistance of your appliance, assumed b
be 2 ohms. This gives 4 amperes for the curres.
Divide the total voltage 110 by the current 4
this gives the total resistance which is 110 divi
by 4, giving 27% ohms. Subtract the resis
of your appliance from this and 251 ohms
left. This is_the resistance to be put in s
ugth your resistance, which is 2 ohms, as
above.

The general idea is to connect the two
between which the 110 volts difference of
tial is maintained, with a resistance, the
of whose conducting wire must be enough to
the current without undue heating. Then by
ping the resistance, voltage or potential differete
may be obtained, exactly in the proportion of e
i tapt to the total resistance. It t

deteriorate with use? Where can sel cells
be obtained and about what is their approximate
price? Does a selenium cell operate the same on
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;herefore necessary to know what curreat yo
wish to have before the calculation can be made
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The greatest material
benefits the world has re-
ceived have come from the
laboratories of the scien-
tists. They create the
means for accomplishing
the seemingly impossible.

Science, after years of
labor, produced the tele-
phone. From a feeble in-
strument capable of carry-
ing speech but a few feet,
science continued its work
until now the telephone-
voice may be heard across
the continent.

In February of 1881 a
blizzard swept the city of
Boston, tearing from the
roof of the Bell telephone
building a vast net-work of

2,400 wires. It was the

worst wire disaster the
Company had sustained.

Now through the ad-
vance of science that num-
ber of wires would be car-
ried in a single under-
ground cable no larger than
a man'’s wrist.

As the fruit of the effort
of science greater safety
and greater savings in time,
money and materials are
constantly resulting.

And never before as
now, the scientist is helping
us solve our great problems
of providing Telephone
service that meets the in-
creased demands with
greater speed and greater
certainty.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY

One Policy

AND ASSOCIATED COMPANIES
One System Universal Service
And all directed toward Better Service

AUTO OWNERS—BATTERY USERS—WIRELESS OPERATORS—EXPERIMENTERS

10c CHARGES YOUR BATTERY +-" F-F BATTERY BOOSTER

IT DAVQ RIMN

or Magnetic Rectifier for 110-120 Volt 60 Cycle Alternating Current
n type 6-6 am rolorcvoll bnuaq m Bantam type 12-5 ampere for 12 voit buuuy SI
samms T il 8 o e T el
or 6 vol am)
620 13 pe ’I mp Ig for both 6 volt and 18 voltb.ﬂlrhl
ry Boost: t tic and t
4 the plug in hmp uoeket in your garage, snap charging clips on h.ttery
nals without disconnecting or removing battery from car, turn switch
ock garage door, knowing your battery will be charged in the morning.
charging rates are best for large batteries, or where time is limited.
ing weight complete with AMMETER and BATTERY CLIPS, 11 to 16 lbs.
le postage and insurance with remittance for post shipment.
ng your Starting Storage Battery in charged condition makes it delight-
responsive and last longer, requiring fewer expensive battery renewals.
F-F Battery Boosters for Farm Lighting Plants and Direct Current.
ry Stations and Garages Use New F-F Rotary Rectifier for Group Charging.
E FOR BULLETIN NO. 12 NOW, IF NOT YET READY TO ORDER.

THE FRANCE MANUFACTURING CO.; Offices and Works, Cleveland, Ohia
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Science and Invention for January, 1921

Drive the shaft in place in the pulleys and
using the shaft as an arbor, true the outside
diameters of the pulleys and face the sides
off in a lathe.

If different spindle speeds are desired it
will be necessary to change the sizes. The
pulleys shown in the drawings give spindle
speeds of approximately 2300, 1400 and 840
R. P. M. when the motor runs at 1750
R. P. M. I purchased a ¥4 H. P. washing
machine motor which came equipt with a
2" grooved pulley and I did not alter
size of this.

The easiest method of supporting tne
shaft “T” is to make two bearings fr
cast babbitt, oné as shown at “S,” figures
2 and 3, to fit around the main column
“Z”; and the other in the shape of a small |
pillow block as shown at “W.,” which an
be mounted on a wooden block of the
proper height. QOil holes should be drilled .
in the top of each bearing, or else oil cups
should be fitted to properly lubricate the |
shaft.

Babbitting Spindle Bearing.

After these parts have been completed
the next step is to babbitt the spindle bear-
ings. This requires very careful work as
the accuracy of the drill depends upon it
First bolt the frame to the base board.
Next cut four pieces about 214" x 234” out
of 17 soft pine. With an expansion bit bore
a hole one half of the way thru each piece
of such’a size that the ends of the tees
“C” and “C” will just fit snugly in the
holes. With a 14" bit bore a hole the rest 1
of the way thru the blocks. Fit one block ' |
on the top and bottom of each tee and
then push the spindle thru these holes.
After the spindle has been lined up cut a
pouring lip on the top block of each tee,
or, if the builder desires it, the top block on
each tee may be left off -entirely and the
lower block on each tee relied upon to hold
the spindle in alignment. Before pouring
the babbitt be sure to plug the nipples “N™
and “N"” with something (clay or putty),
to prevent the babbitt from running down
in the frame. Both bearings should bde
poured at the same time to prevent the
spindle from springing or warping. A little
white lead smeared on the spindle will pre-
vent the babbitt from sticking to it. When
the metal is cool drive out the spindle and
polish it up. If the bearings are tight turn
the spindle by hand using plenty of oil until
they loosen up. Cut oil grooves in each
bearing and drill an oil hole at the top
of each tee and fit an oil cup.

The final step is to assemble all of these
parts and give the drill a trial run. Whether
or not the spindle runs true and free from
wobble depends upon the workmanship as
a whole. In conclusion it may be well to
state just what may be expected of the
drill. The writer is using a drill as de
scribed for the usual run of light work .
and it is giving fine service. It will drill °
a 5/16” hole in soft steel with ease, and
when working in fibre and softer materials !
a 14" hole can easily be drilled.
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From the day you enroll with Chicago “Tech” you are
der the direction of practical engineers who teach you
or:ouﬁhly the methods which they use in their own work
«d which you will use when you practice the profession your-
If. Lessons, exercises and special texts deal with conditions
thig exist, so when you graduate you are perfectly familiar
th the actual work of the drafting room.

You are carefully instructed on every point, taken upward
ep by step, everything being made so clear that your
vancement is sure and constant. No time is put in on
inecessary studies—you concentrate on the work that will
ake your services in demand.

You get the same instruction by mail that you would get
you came to Chicago to attend the College. Therefore if
w em{rloyed you can hold your present position until you
e ready to enter the field of expert Draftsmanship.

Moderate Fees, Easy Terms

Chicago “Tech” offers this practical instruction at a price
d on terms which place agg of the courses within the
ach even of the man of moderate means. And payment
n be made on easy monthly terms. No man who wants
ch training can give himself an excuse for not grasping
e opportunity now.

JHICAGO TECHNICAL COLLEGE
6 Chicago “Tech” Bldg. = CHICAGO, ILL.

SEND

1005

Drawing Outfit—No Extra Charge

FREP outfit is included with our Home Study Course or credit given if you slready
have an outfit. These are high grade instruments, drawing board. square, etc.—same
as used by leading draftsmen.

Other Chicago ‘“Tech’ Courses

Chicago ‘“Tech’ opens the fleld of specialized training not only in Draftsmanship but
in other paying lines also. If you want information on any of these, mark the coupon
with X to show which subject interests you and full information will come by return mall,

No obligation upon you Is impiled when you ask
for the faots about Chicago ‘‘Tech' Imstruction,
We gladly sead oxtalogs and_information telllu1
you about tho opportunities offered in any line o
work wo teaoh. Then you oan decide what the

L] Blg Jobs are waiting now for

THE COUPON ,.E‘ﬂﬁ’—"wn RAINING. "'Bend the

CHICAGO TECHNICAL COLLEGE 146 Chicago “Tech” Bidg., Chicago, Ill.

Without obligation on my please send free and postpaid, instructions oo
ow I can become an expert subject marked below:

h

Architectural Drafting Auto. Englineerin
Machine Drafting Aero. Enﬂunﬂn:
Eleotri: rafting Gas Engines
Structural Draftin Plan Reading—Buildings
Sheet Metal Drafting stimatin ulldings
Topographio Drafting lan II-:IT;Q— ach. nery
Beeniny b ot Vastind
| eating_an n|
-nnm’no—smldlun Steam 'En.lnoerm o
NRE. . oLttt iiiiiiiieeseesesecessasecscesessasscsssossascoccscnssnsnsnsonas
Adress. ...........cciiiiiiiaiecesnscosssesasesesstesnaconcssstacssescarsccsnanne
PORL OMMCE........oucurrrsnsueenencnssncnnssnns BLALE. ....iieiiinneiiinniiieiaes
Free Trial Lesson included when inquiry is for Draf hip or Plan R
~ College or Home Stﬁdy. 8tate WhICh. ....coecivrreiencirereoanensnsscssnnssacsnns .
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“Keep Your Eye on Jim!”

“It’s not alone what a man does during working hours, but oiutside of
working hours—that determines his future. There are plenty of men who
do a good job while they’re at it, but who work with one eye on the clock and
one ear cocked for the whlstle. They long for the loaf at noon and for that
evening hour in the bowling alley. They are good workers and they’ll always
be just that—ten years from now they are likely to be right where they
-are today.

“But when you see a man putting in his noon hour learning more about his work,
you see a man who won’t stay down. His job today is just a stepping-stone to some-
thing better. He'll never be satisfied until he hits the top. And he’ll get there, because
he’s the kind of man we want in this firm’s responsible positions. You can always depend
on a man like Jim.

“Every important man in this plant won out in the same way. Our treasurer used

to be a bookkeeper. The sales manager started in a branch office up state, The fac-
tory superintendent was at a lathe a few years ago. The chief de- [y o = e e o e

_signer rose from the bottom in the drafting room. The traffic ; INTERNATIONAL WRRESPUIMIGE scIIOOI.S

nager lerk. BOX 6174-B, SCRANTON, PA.
manager was a C X ' o Explatn, without obligating me, how 1 emqumy for the post-

“All these men won their advancements through spare time study o8, or In the subject, before which I mar!

. N '“ﬂg.o‘." ENGINEER GBMCALSEHN"?INEEI
with the International Correspondence Schools. Today they are Bt ring SALESMANSHI
earning four or five times—yes, some of them ten times as much Bl G e atdoos Sien Patater
money as when they came with us. :%cﬁ'eg:';?&w' o ﬁ—@s"'{gﬁMT%k

. . . aCl IIQD“IM
“That’s why I say that Jim there is one of our future executives. clegraph Expert BUSINESS MANAGENENT
: : . ’ 1 %
Keep your eye on him. Give him every chance—he’ll make good! uﬂﬂﬁ&&fiﬂ%ﬂ ’WKlgEﬁ:‘“ R,
. . ‘Toolmsker Cert. Publlc Accountant
Employers everywhere are looking for men who really want to get Machine Shop Practice Traffic Maasgement
ahead. If you want to make more money, show your employer that aivi Bﬂmn GOOD ENGLISH

Survey Common Schooi Subjects

[} . 1- ||||lron lulon GIN
you're trying to be worth more money. If you want more responsi MINE K NaiNEER CIVIL SERVICE

bility, show him you're willing to prepare yourself for it. Architectural Draftamen g_r‘ﬂgn&v ENGINEER
For 29 years the International Correspondence Schools have been training Shio Drarmman o :3.'.%!;,""‘.3“;.&.; I Prean
"men and women right in their own homes after supper, or whenever they Navigstor AUTONOBS Haliaa
had a little time to spare. More than two million have stepped up in just .
. this way. More than 130,000 are studying now. Ten thousand are starting Name p—
. every month. Can you aﬁord to let another prnceless hour pass without mak- Qecupation
ing your start toward something better? Here is all we ask—without cost,
. - without obligation, mark and mail this coupon. Is a little thing that takes Btrost
but a moment, but lt’s the most lmponant thing you can do today. Do it now!
City. State
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The Hour That Counts!

When you see a man putting in his
noon hour learning more about his work,
ou see 8 man who won’t stay down.
e'll never be satisfied until he hits the
t .MAndfhme’u getogtl:::el!tonl in every line
, 1IN
of industry, men are holding splendid positions
won thpu:h spare study

hool

earning four or five times—yes, some of them
ten t.i':‘:u as much money as when they started.

Employers everywhere are looking for men
who really want to get ahead,

own homes.
More than two million have stepped up in just
More than 130,000. are studying now.

gation, mark and mail this couponl

— — — — =T RAR QUT HERAE =vo o e s o

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 617 5-B SCRANTON, PA.

with , how T qualify for the
p.:s’ﬂ.;:'.othot'h'omb mﬁ?:n::mﬂmx. o

ELEOTRIOAL ENGINEER ONENIOAL ENGINEER
Ele n SALESMANSHIP
Electric Wiring ADVERTISING MAN
Electric 3 Window Trimmer
ic Car Runain, Show Writer
Heavy Tne:oa Outdoor Sign Painter
Draftaman OADER
T h E'.. Dlllscmmn
‘e xpert
mer Tel K88 MANAGENENT
MEOHANIOAL ENGINEER
anical BOOKKEEPER
Ship Dreftsman Typlet
ine Si Practice Cert. Pub. Accountant
Toolmsker 'ral
Gas Engineer C e
CIVIL GINEER GOOD ENGLISH
Surveying and M STATIONARY ENGINEER
MINE FOREN'N OR CIVIL SERVICE
CHITECT Raillwsy
Arehitestural Draftsmen Toxtile Overseer or Sapt.
PLUMBING AND HEATIRG AGRIOULTURE Spanish
Sheet Metal Worker PoultryRalsing Freach
Navigator Automeblles Italisa
Name. s
7-88-10
Present -
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i Telegraphiﬁé
Photos by Code
(Continued from page 967)

at the office of the Daily Express, each of
which constituted the make-up for one of
the celebrities aforementioned.

It is claimed that Mr. Andersen uses
a special apparatus for translating the
cablegrams and reconstructing the picture
therefrom, which instrument and method
has to be employed in a photographic dark
room. The details of the Andersen system
have not been given out yet, but he is frank
to say that it 1s unlike any of the previous
systems of transmitting photographs or
photo-diagrams based on the employment of
numbered or lettered squares,—such as the
Leishman method which has been in use
for some time between New York and
Denver for transmitting photographs of
the newest happenings.

One thing is known with reference to
the Andersen system and that is that the
original photograph or sketch has first to
be accentuated by an artist, so as to rep-
resent a decided contrast between light
and shade. The elements- of this method,
as far as known at present, can be gleaned
further by inspection of Figs. 1, 2 and 3.

Fig. 1 shows a half-tone or photograph
of a woman’s face, while Fig. 2 shows the
artist’s or draftsman’s line cut accentuation
of the same picture, preparatory to its
transmission by code.

Now it becomes an easy matter with a
suitably divided and numbered scale to
code such a picture so that it can be sent
by telegraph, telephone or radio in the
usual manner, to practically any distance
desired. Fig. 3 shows a simple scale which
the student of such subjects may like to
reconstruct, and this of course should“be
made of celluloid such as used in making
animated movies, It may be divided b
vertical and horizontal lines drawn wit|
India ink and a draftsman’s ruling pen in
the manner indicated, and the horizontal
lines or abscissa lettered A, B, C, while the
vertical ordinates may be numbered 1, 2,

, 4.

When this scale is placed over the line
cut or accentuated photograph represent-
ing the line cut, it becomes a comparatively
simple matter to write a code message
such as that given in the illustration, Fig.
4, whereby a person receiving the code mes-
sage can, with a small scale and a piece
of thin tracing paper placed over it, re-
construct the picture line for line. An im-
provement over the method of simply plac-
ing a piece of thin tracing paper over the
scale, would be to place the scale and
paper over a piece of glass and provide
an electric light behind it, which should
make the drawing or picture more accurate
and visible.

It will be at once perceived, of course,
that any method of this nature, whether it
uses numbered squares or some other

‘| scheme; is practically always limited in its

accuracy or reproduction of the picture by
the size of the squares,—the smaller the
squares or the finer the lines forming
the squares shown here for an illustrative
example, the more accurate the products
will be, and the larger the squares for a
given size picture, the cruder the results
obtained in the reproduction will appear.

It is said that the cablegram used in
transmitting Miss Vanbrugh’s photo con-
tained but 145 words, while King George’s
photograph required 185 words.

The apparatus is said to be simple and of
low first cost, and the system worked out
by Andersen can be taught to anyone in
a short time, so he says.

“So long as the code words are ac-
curately transmitted,” states Mr. Andersen,
“there is no doubt about the exact repro-
duction of the photograph.”
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NEW_MOTOR BARGAIN ;

GENERAL will_operate | '
ELECTRIC SO Washing |
1 Motor Sewing Mach -
IHP 110V. nes, Bmall ]’
A. C. 60 cycle ] Grinders, |
slngle phase, Jottle Washers,
1750 Bpeed. Ste.
P '.ﬂ'mwvea toed ‘;’gom‘e"?:
, Plug ‘
finded. !

nlu.nmod catalog of motors and suppiies FREE

HYRE ELECTRIC CO.
€31 South Dearborn Street Chicago, Il !

¥You can be quickly cured, ¥ you

H””“"?&m’-’*“_
e e eisate b
Boajamin K. Bogue, 774 Beges Bidy., Indlannpelie

INSYDETYRES

e S e e

_Amer. Access. Co.Dept. T-196! Cincinnati. O,

name elegant].

AN i TEACH BY MAIJL
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. M .4 boautiful specimens
writien on » card if enclose stamp.  Write

for it today. ’v.w.nnua.cc eyer Bidg.. Kansas City, Ba.

Learn Watchwork, Jewelrywork and
Engraving

in demand. Addresé HOROLOGICAL
Bradiey Instituts, Peoris, Ill., for our latest catalog.

A fine trade commanding a good sal-
ary, and your services are alwayn
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The Demand
for Good Wireless Operators .
Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT HOME—in your spare time—quickly, easily

_and thoroughly. No previous ,-’*tral.mn%:r_ exferience required. Our Home Study Course has' been frepa by
Mr. L. R. Krumm, formerly. Chief Radio Inspector, gureau of Navigation, N. Y. He resigned last August

* to accept ‘a position of still greater responsibility with one of the largest Commercial Radio Corporations in
the United States. Radio experts able to impart their practical and technical knowle‘gﬁ to YOU in an easy
to understand way will direct your entire Course. The graded lessons mailed you prove Bo fascinating
that you will be eager for the next one. The instruments furnished jree will make it as easy to learn the
Code as it was to learn to talk. Al you will have to do is to listen.

wina Biig Sa})“?”: e e £ Travel the World Over
less operators receive excellent sala rang 12 parts recel:
to $200 & month and it is only & stepping stone to bent‘ur lmﬂm’mu.s : Wireless gp::{tor can visft :!:le °{h:h0 vg}:ld and £ ve
There is practically no limit to your earning power. m.n who ne pay an ntenance at same time. you prefer &
. but_yesterday were Wireless Operators are now holding positions steady position without travel? There are many opportunities at
as Radio Engineers, Radio Inspectors, Radio Salesmen at salaries the ous land ti or with the Commercial Wireless or
ap to $5000 # —ar. with the Steamship Companies.

FREE Instruments

and
Text Books

We furnish free to all students,
during the Course, thewonderfulre-
ceiving and sending sel exactly as
shown in the illustration. This
set is not loaned, but given to
all students completing the
Course. One cell of dry battery
all that is required. No ad-
ditional wiring, aerials, etc.,

This wonderful Set for learning the Code furnished free with our Course. needed.
“The Transmitter shown is the celebrated Omnigraph used’ by several Departments of the U. S. Government and by the leading Universities,

lleges, Technical and Telegraph Schools throughout the U. S. and Canada. Start the Omnigraph, place the phone to your ear and this
rc:marknble“;nvenuon will send you Wireless Messages, the same as though you were receiving them through the air, from a Wireless

tation hundreds of miles away. When you apply for your license, the U. S. Government will test you with the O ph—the same
zndeanI::lgnph as we furnish to our students. Ask any U. 8. Radio Inspector to verify this. ,
Wireless Telephony Course ' FREE Post-Graduate Course ‘
A one month’s Post-Graduate Course, if desire, at f
We have incorporated in our Institute an up-to-date and complete the Iargest Wireless Schools in New Yor ‘élg. N:: §o r‘l’(‘:tgo
Course in Wireless Telephony, written by our Chief Instructor, Wonder City—the largest port in the World and the Headquarters
Mr. L. R. Krumm. This Course is also furnished free. of every leading Wireless and Steamship Company.

The Department of Commerce of the U. S. Government

recognizing the value of the instruction furnished by us, allows all of our graduates a five-point credit in their examination for first-grade
license. .
THE U. 8. SHIPPING BOARD will also testify as to the value of this instruction.

America’s Fastest Growing Wireless Institute
Send for FREE Booklet

There Must Be a Good Reason.  wiou e yoos oy g ond Lo g i oy
There ls_ coupon below, or postal or letter—but do it today.
NEW YORK WIRELESS INSTITUTE, .
The Best Course in Theory available. Dept. 77, 258 Broadway New York City
The Best Instruments obtainable. :

o New York Wireless Institute
The Best Text Books and Dmgr}ama on Det. 75, 358 Buosdway, N, T, Clts.

the m.'rket' Send me, free of charge, your booklet “How to Become an Expert
Wireless Operator,” containing full particulars of your Course, in-
E“y Payments cluding your Free Instrument offer.
A small payment down will enroll you. We will make the pay- Name .....c.cociiiirinenreccnccsaccnns eeerennesesenarnssestasans

ments so easy that anyone ambitious to enter the fastest grow-
ing profession—Wireless—may do so.

Address ...........o000e ceeereisacans ceeerraseanaes creeee ceeenaee
City or Town.......... qooeasens werereeescdo State,iiiiieeiee
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Learn. Music

At Home!
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he troughs are the “lows.” The space be-
ween the crests of two successive waves
5 on the average about three days. The
verage forward or eastward movement
f the wave crest varies from some two
undred to five hundred miles in each 24
ours in summer, to twice that amount in
sinter, Both these eclements of extent
nd movement vary greatly in all seasons.
At the surface the greater pressure
weight) of the mass of atmosphere under
1e crest of the wave causes the air (wind)
> flow toward the trough of the wave
‘here the pressure is least.
Owing to the earth’s rotation, these winds
wsed by differences in_pressure are de-
ected toward the right, and set up ,great
‘hirls or depressions, making the trough
f the wave much lower in some places
1an - in others. These produce the more
- less elliptical form of the surface isobars
lines of equal pressure). and the term
:yclone” is applied to such a- depression
. is also called a “center of disturbance.”
These “depressions” tend to destroy the
rmmetrical appearance of the pressure
aves at the surface; but at elevations of
),000 feet most of the closed or circu-
r isobars disappear, and the true sym-
etrical wave motion is apparent.
Now take a cross-section of the atmos-
1ere from east to west. Remember we
‘e not riding on top of these atmospheric
aves, but are standing on the solid bot-
'm of this relatively shallow ocean of
r, and just 'slightly west of the crest
{ a great wave. Our barograph trace
1s reached the highest point and is start-
g down its westward slope. This slope
just beginning to ws, but it has been
>ing on to the ‘west of us for two or
ree days—possibly a week or more—grad-
lly drawing tiearer till now the crest
" this particular wave has past overhead.
he wind is moving westward (an east
ind) toward the trough of. lower pres-
re, gradually increasing in velocity and
ning more and more to the right. All
time the air as it approached the low-
part of the trough and met with the
st winds moving eastward from under
crest of the next wave to the west,
se, being forced upward by the greater
ssure on either side. By the time these
ds reach the center ot the trough or
ression, those from the east have turned
. far to the right that they are moving
Lrth (south winds); while those "from
west are now moving south (north
nds). This is really the chief cause of
» more or less circular “depressions” of
> low pressure trough at the surface.
Now south winds are warmer and for
1t reason have a greater capacity for
»isture than north winds. These winds
different temperatures and moisture con-
it (humidity) swing slowly round and
and in a whirl mixing and forming
uds as they rise to higher elevations
1 lower temperature. Most of this cloud
.ss is pushed off to the east of the dis-
‘bance trough by the west winds of
‘h velocity which are nearly constant at
‘h elevations. Rain, snow, sleet, hail
recipitation) are formed in this cloud
ss which sometimes extends over the
ire western slope of the retreating wave
st which has just past us.
2erhaps before the crest past and our
-ometer began to fall, long cirrus stream-
of white fleecy clouds (mare’s tails) be-
1 to overspread the sky from the west
southwest. The rate of the fall in
ssure (barometric gradient) depends on
depth of the depression below the crest
the wave and the rate at which it is
ving. The center of depression itself
be getting deeper as it advances.
is 1is usually the case in severe storms
ere the rotary movement of the winds
the center is rapid, and the uprush of
is correspondingly greater e dis-
ce of the observer, therefore from the
ter« of the trough,-or the rate of its
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Could you hold

your own?

OU probably haven't had a real fight since

you were very small. Settling a dispute

with your fists is the last thing you’d think
of. And yet, a time may come when you will
have to fight,

Supposs you saw a rowdy in the act of insulting a
woman. Could you look the other way? No, sir, you'd
want to step right up and teach him the lesson he ‘deserved.
But could you? A quarrel might lead to the challenge
““Come outside and fight”” Could you do it and hold

your own? Or sup@u ou were attacked in a deserted
street after dark. ou'd have_teo fght! Your very life
might depend being able to disarm the thug and

upon g
cripple him with a powerful blow or jiu jitsu hold.
emomber, these two fists of yours are the best weapons
hey’re always with you, always ready.
Marshall Stilman will teach you boxing and self-
defense in your own home. His system is the result of
30 years’ study—he's an expert boxer himself, and &
pupil of Professor Mike Donovan who retired, undefeated,
middleweight champlon of the world.
In his course, the fundamentals (hitting, l\lurl‘_iul:g.
y lea: .

ducking, feinting and footwork) are easil
because you start by practising simple movements before
a mirror—the breast stroke ln sw. i holding out

imming,

hand for & oin, ete. Subcon.clousf you are led
nto striking heavy blows, guarding, ducking, feinting,
etc., just as though you had & real opponent before you.

When you’ve mastered the fundamentals, you're taught
every good blow in the ring—when to land it, where to land
ltl.‘ and how to guard against your opponent’s counter
attack.

Then comes shadow boxing. Marshall Stillman has
combined such scientific blows as the Jack Dempsey Triple,
the Bennie Leonard Triple, the Mike Donovan Double,
etc., into threo lively rounds for dally practice.

You're also taught 12 wrestling holds and 15 Jlu jitsu
holds—how to disarm a man with a -pistol, dagger or
club, how to break a strangle hold, etc. .-

The_course includes a set of muscle building exercises.
The Colon Exercise (a remedy for constipation) and Syn-
thetic Breathi & lung d per and aid in curing
nervousness).

As an added feature, there’s an {illustrated history of
69 great boxers with ‘‘inside’’ stories seldom heard out-
slde professional circles,

There are 246 illustrations in the course.

Sent Free on Approval

ays, en if ne . retum
you have till the 15th of the following =onth to pay
( Ui in Canada, $7 iu foreign
countries). Send no money, but mail the coupon now to
Marshall_Stiliman Assoolation, Suite E-20i, 451 Fourth
Avenue, New York. :

= = = FREE APPROVAL COUPON - - -

MARSHALL STILLMAN ASSOCIATION,
Suite E-201, 461 Fourth Avenue, New York.

You may send me your complcte course in Boxing and
Belf-Defense, including extra ll;ls'.r\mion described above.
I give my
e as agreed, a
in other countries) for the course on the 15th of next
month, or return it in 10 days after I receive it.

Sec

approach are mere conjecture unless the
development of the disturbance has been
observed before it began to have any ef-
fect on our barometer. But with the
weather maps of yesterday and the day
before, we may form fairly accurate short-
range conclusions from observing its
action.

If, for instance the storm (disturbance)
center yesterday morning was in the vicin-
ity of Chicago, and this morning in the
vicinity of Erie, the continued projection
of that course will cause the center of
the path to lie thru southern or central
New England. .

Now by projecting the point of observa-
tion westward parallel to the projection of
the storm track, we can estimate with rea-
sonable accuracy just what relation or posi-
tion we will sustain with reference to the
storm center at any given time within the
next 24 to 36 holirs. An occasional ref-
erence to thc barometer will disclose
whether or not such projection and prog-
nostication is being fulfilled.

When our barometer has reached its low-
est point and begins steadily to rise, we
may be sure that the storm center has
past our latitude, and that we are passing
under the next advancing wave of higher
pressure to experience-conditions generally
prevailing in those portions of the country
already -under the influence of this condi-
tion of rising barometer. This change will
almost invariably be accompanied by a
shift of wind from easterly to westerly,
with clearing and cooler weather. B

The order of the wind shift will depend
on the position of the observer with ref-
erence to being north or south of the path
of the disturbance center.

If the path lies to the north of the ob-
server the wind will shift through south,
southwest, and to northwest, and the
change to colder will be somewhat gradual.

If, on the other hand, the path of the
disturbance center is to the south of the
observer, the wind will back quickly thru
north to northwest, and the change in
temperature will be greater and more
abrupt. .

It may be inferred from the foregoing
that the presence or absence of water
vapor in the air is not the thing that appre-
ciably affects the rise or fall of the barom-
eter. Air and water vapor, like all other
gases, occupy space practically indepen-
dent of each other. A given space at a
given pressure and temperature will ab-
sorb or be saturated with'a given amount
of water in the form of vapor, regardless
of whether the same space contains air
or other gases or only ether. 1t follows
then, that when space is filled with one
gas (say air), and another gas (say water
vapor) is injected into it, the weight of
the contents is the combined weight of
both gases. Water vapas.ds, s a gas,
lighter than air, but a cubic foot of dry
air weighs more than when water vapor
is associated with it. So, then, it is not
moist or dry air that causes either high or
low barometric pressure. Rather the mois-
ture or dryness of air is the result of
[changds in-the positien, or elevation of
masses of air, as a result of differences in
pressure. Of course it also depends on
the niearness or remoteness of a plentiful
supply of water surface from which air
in_passing becomes more or less humid.

Moderately warm air- with a moderate
relative humidity at tHe surface, will be
reduced to saturation and precipitation if
forced high enough to cool it helow the
“dew point.” If all air currents (winds)
were parallel to the surface, there would
probably be almost no precipitation except
where the air was forced upward over
mountain ranges. But fortunately, due to
differences of temperature and pressure,
air is forced upward or downward as well
as laterally, and thereby undergoes the
changes necessary to produce condensation

and precipitation of its moisture,
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Perpetual Motion
Prize Winner
(Continued from page 995)

%
Wy /Third Honorable Menticn.
;:Iii%ﬁg’u{,Oan;._r-issue you publish Mr.
. d'Abre’s criticism of Mr. Burgin's ex-

p,lgjgatibn of why rubber cylinders, with top
and bottom rigid walls, one weighted and

free to move, would not work if attached],
around wheels|"

to an endless belt passin
arranged one above the other. Mr, Burgin
said the bouyancy (weight) would be the
same on either (sic) side. Mr. d’Abro
says this is incorrect, because: (a) when the
weight is on top afid compresses the air,
the sides will bulge (which is correct);
but when the cylinder is inverted and the
weight pulls downwardly, the cylinder is
lengthéned; which would “increase the vol-
ume of air and decrease its pressure.”
. This is wrong. Pray tell us where he
g‘ets additional air to increase its volume.
he air is attenuated or rarefied and its
pressure is decreased. Again, he says that
the weight is balanced or reaches a state of
equilibrium when “the interior push on the
bottom of the cylinder will be equal to the
atmospheric push” (outside pressure,
pounds per square inch) “on the bottom,
minus the weight, thus the interior pres-
sure is reduced.” Ye gods! what illogic.
What becomes of the sustaining support of
the rubber cylinder? When ever did a
“minus” ?ressure equal zero, or atmospheric
pressure? .
. In Mr..d’Abro’s suggested modifications

paraded as facts. Instead of rubber pockets
he proposes two metal cylinders, equidis-
tantly placed on an endless belt running
over and under two wheels, in vertical
alignment, immersed in water up to the
center of the shaft of the upper wheel. The
cylinders are open at one end and contain
movable weighted pistons which move
“without frictton” (a mechanical impossi-
bility) in the cylinders, but can’t escape.
The cylinders contain no air, and at start-
inf. the pistons are at the bottoms of the
cylinders. The piston in the inverted cyl-
inder slides down (a practical impossibility
in the presence of a supposed perfect
vacuum), but he says it does, anyway, so
we will let it go at that. In any event, “to
obtain this result,” he says, “it will be neces-
sary for the weight to be of sufficient mag-
nitude to overcomé the cumulative effect
of the atmospheric pressure, plus the hydro-
static pressure—theoretically at least, this
is possible.” If the cylinder is immersed,
where, oh, where, does he get his “atmos-
pheric pressure”? Answer: Probably from
the same place that he got it to increase
the “volume” in his stretched rubber cyl-
inder—his imagination. His hydrostatic

Aches, Pains
As Well as the Cause of Sickness

Apply thousands of volts
of painless, harmless, high
frequencyelectricity with-
out the slightest shock or
unpleasant feeling, just
an exhilaration of well-being.
Aches, pains, soreness, tired
feeling, sub-normal conditions
depart and the natural joy of %474
good health is restored. You /7
may now do thisat home witha

Renulife

VIOLET RAY HIGH FREQUENCY

Generator

Transforms the current from your light socket into this
wonderfully effective form of electricity; penetrates deep,
saturates entire body; increasing circulation, adding oxygen
to the bloed, promoting elimination of waste products. e
local pain or ache or ailing tissues are directly stimulated
while the cause is attacked and the whole system toned and
benefited. It's a fundamental treatment working to re-
establish normal healthy conditions. That’s why it is used
and recommended for such a long list of human ills. Get full
parcticulars.

Liberal Trial Plan

You can determine by actual use at home what benefits you
will derive from a Renulife Violet Ray. Send for our book
giving full information on the use and success of the Violet
Ray. Then decide which model you want to try.

You know that by getting the circulation of pure blood—
alive with germ-fighting white corpuscles—flowing through
an organ or tissues—that are stagnant or starved—you have

ili-health, learn what re-
started a common sense treatment in the right direction. ‘Iﬁ.you m:{n%m
That's what the Renulife does. Learn all about it. Send and simple means.
for full information contained in our book.
RENULIFE ELECTRIC CO.

1201 Marquette Bldg., Detroit, Mich.
Netting Bldg., Windsor, Canada

Drive Out

moting forces
of High Frequency
electricity, the Violet
Ray has accomplished
" truly wonderful results
for others. Learn what
it can do for you.

o°\‘

. pressure is there, and depending upon the
depth of submergence, is exert?n an up- VIOLET RAYBQOK
ward pressure on his “frictionless” piston, TELLS how the Vio-- Renulife
assisted by the vacuum exerting an upward let Ray is used for y Electric Ce.
pull of 15 pounds per square inch. But we more than 100 dif- 1301':}:1-&
must not say this. We must violate all f 1 t Detroit, Mich.
physical laws and the laws of nature and e"e,nta‘ ments.
assume that the weight moves down. What It is a mar- Please send me,
if it does? A vacuum is nothing, it is the velous story, Wm“f’“* obligation, a
absence of all matter, possessing neither intensely copy ot your
weight nor any other property. But we shall . RENULIFE BOOK
invest our vacuum with the property of Interest- Health
buoyancy, a relative term, because we must ng. . via
stick to our false assumption and displace Violet Ray.
some of the water, as well as our faith SALE DISTRIBUTORS
in the laws of nature, permitting our ex- °, NARIE. . o oennnnernneennneanneans
panded chamber to rise until it floats—and grr);a:l “i: hagdle an ‘fw"ﬁ‘t“:if‘;: Q
stops. Unfortunately, we do not have fric- | || attractive proposition. " Street
tionless bearings for our shafts, nor fric- Y ¢ bt
tionless belts, nor frictionless anything that Cit Stat.

) A AR { .

moves except the pistons in our cylinders, ,
and even these together with the whole e
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Start the New Year Right

Does 1921 Mean
Success orFailure?

It is to right now to
decide, wlf m had started

within your power :
yourself what you will. Let
this be the beginning of & new
life and a better one.

1 Will Give You Wealth—
Health—and Happiness

mu and social world—you will
L3 leodcr ot men, and the
uood things in life will naturally
come your way.
| CHALLENGE THE WORLD
If & man stood on the house-tops and shouted to the
people that he was the strongest man ou earth, it would
avail him nothing. Someone would make him come down
and prove it. But records speak for themselves. I will
gladly show anyone personal letters from the leading
strong men in the world today that my course is absolutely
the best and the quickest to acquire physical perfection
Come on then and make me prove it—I like ft. I hlve
the means of making you a perfect physical specimen of
you a ul leader of men. You
@ill be a credit to your community. I have done this
for thousands of others. What I have done for them I
will do for you. I don’t care whu your present condi-
tion is. The weaker you are, more Doticeable the
cesults,  Come on then. STAL HE NEW YEAR
RIGHT. T —~—

d for My New?ibic,
“MUSCULAR osv:w MENT" -
ITIS F
It tells the secret. Handso, illustrate | with 25
tuu-pue phowmplu of myself nu.l some of the world’s

best athletes whom I have trained Also coutains full

articulars of my splendid offer to you. The valuable
gook and special offer will be sent on receipt of only 10c

stamps or coin, to cover cost of wrapping and mailing.
Don t mlu um op rtunity. Sit right down now and
fill in the oo e sooner you get started on the

road to hulv.h lhg easier it will be to reach Perlect. man-
uood, Don’t drag along one day longer—i the coupon

EARLE E.LIEDERMAN

Department 201, 305 Broadway New York City
— — — — ——— —— — — — — o—
EARLE E. LlEDERUAN.
Dept. 201, 305 Broadway, New York City.
Dear 8ir:—I enclose herewith 10 cents, for which you
m w send me, without any obllu-t n on my put what-
& copy of your latest Look, ‘“Muscular Development.’’
(Ploue write or print plainly. )

[ &7 R Btate...c.veennnnn. .

MAKE YOUR OWN MACHINE FOR TELEGRAPHING
nDIiAvIIDE®
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'ing -are filled with plugs of this alloy. Then
if fire breaks out at night cr at any other
tinre _these little plugs melt out at tem-
peratures far below the kindling points of
the: surrounding objects, which are so
thoroly “wet down that they will not take
fire. Fire which has actually started is
also extinguished.

One such alloy is made by melting to-
gether 80 grams of bismuth, 40 grams of
lead, 20 grams of tin and 15 grams of
cadmium. Bismuth is a heavy silvery white
metal and the low melting point is due
chiefly to its presence.

After you have made some of this alloy
place a beaker of water over a Bunsen
burner and raise the temperature until a
thermometer indicatcs about 60 degrees C.
Then introduce a stick of the metal and
you will find that it melts off and dropping
to- the bottom runs about like mercury.
You may find it necess.ry to raise the tem-
perature a little above 60 degrees, but in
any case’ the alloy will melt far below the
temperature of bciling water. (See Fig. 3.)

‘Amdther application of these low melting
point® dlloys 1s to be found in fuse wire
used ds ‘a. protection against the overload-
ing of- an electric circuit. Such wire, con-
sists“thiefly of lead and tin, and it can be
made’Svith great accuracy to melt'at a cer-
tain definite number of amperes. If you

have no means of drawing wire it will be |

impqs'ﬁble for you to prepare fuse wire.

- 'Babbitt’s Metal )

This -is one of the most useful and widely
known of the common alloys. It.is called
in -anti-friction alloy and is used for jour-
1al bearings. Molten mixtures of metals
lo not always solidify- into a perfectly uni-
‘orm mass, but such a condition is desirable
n an anti-friction alley. What is wanted
is a soft mass.but one containing hard par-
licles. The hard particles-bear most of the
)ressure but, as the alloy wears, they are
)rest into the soft matrix, so that a smooth
urface is-always presented. . o
' To make such an alloy melt together 3
Irams of antimony, 4 grams of arsenic,
P grams of zinc, 5 grams of lead and 19
Lrams of tin. In many of these anti-friction
|

arings copper is also present.

Lead Shot.

It ‘'was early found that lead alone was

go soft for the best projectiles. There-
re, something must be found which, by
eing alloyed with it, would increase its
ardness. " As a result of the search it was
iscovered that a very.small quantity of
rsenic would -give the required degree of
ardness. -

In preparing this alloy melt 100 grams of
-ad and then sift into it one-half gram of
rsenic. When it has cooled test the hard-
=ss of some of the original lead and that
f the alloy by trying to cut them with

knife blade.

Pgeparafion of Bronze

For the preparation of bronze a consider-
s)ly higher temperature than that possible
ith the Bunsen burner will be required.
ither you must have a forced draft or

yme type-of electric furnace. If you have |-

cess to a country blacksmith shop, un-
ubtedly you can obtain the necessary
mperature by using the bellows and
rge. I once had a gas furnace connected

a chimney giving a 20-foot draft which
>uld melt copper. This means, however,

temperature of iearly 1,100 degrees
:ntigrade or about 2,000 degrees Fahren-
it. Either the electric arc furnace or the
sistance crucible furnace described in the
>vember issue will be found very useful

this work. The resistance furnace is
st but cannot be so easily made and costs
pre if you buy it. ’ ’
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Payments—Do Nature's w«-k.ﬂ:mwm

wlth mckel "which adds elasticity, it is used FREE
in the steel for pro;ectxles, big guns and 'h les- °°°$f:’ be' Stamp to
WORMAN CO., 75D HENNEFIN, Misseepelia,
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Tungsten prevents the softening effec
of high temperatures on steel and increase:
its hardness, It is used in making high
speed steel for lathe tools. Tungsten alsc
increases the magnetic retentive power o:
steel and is used in making permanent stee
magnets for use in electrical measuring
instruments, where the strength of fielc
must be uniform from year to year.

Vanadium, a very rare earth metal, ha:
the most powerful effect upon steel for the
quantity used of any element known. As
little as 0.2 per cent. raises the tensile
strength and elastic limit of mild steel by
S0 per cent. It trebles and quadruples the
cutting qualities of high-speed steels. The
heat developed does not draw the temper
It also produces what is called “anti-
fatigue” . steel. Steel that is alternately
under tension and compression tends tc
become brittle or “fatigued,” but vanadium
prevents this. It is used in making auto-
mobile springs, engines, tractors, etc.

Molybdenum and uranium are also used

: in steel and today steel having many de-
sired qualities can be made alloying
-vith the iron small quantities ot the vari-
cus metals.

Prevention of Rust

Iron is more easily oxidized than other
common metals and the matter of rust-
- prevention is of the utmost importance. Oil
can be used in a thin film but for most
" purposes this is unsatisfactory. For many
; years plating iron with other metals such
t as copper, nickel, zinc and tin has been
. found a very effective means of rust-pre-
vention. Of all these metals. zinc is the
best, for as explained in the preceding
article in this series, zinc is negative with
respect tp .iron, and therefore, when any
of the zinc'is worn away exposing the iron,
the zinc must oxidize in preference to the
iron and zinc axidizes very slowly.

"Galvanizing Iron

Iron can be galvanized by dipping it into
molten zinc. Tq cacry .out this .process
fill a sand or fire clay crucible with zinc
and melt it over a Bunsen burner. Then
selett a ldrge “cut” nail and strongly heat

Lt in_the flame .of a blast lamp or, if you
' hawve none, the flame of a Tirrill or Bunsen
" birtrer;> After: ¢ooling” carefully clean it
- With-hydrochloric acid and sand, Wash off
. all the.acid and dirt-and-then reheat. While
still hot dip it into some olive or cotton-
seed oil and then plunge it into the molten
zinc. Upon removing and cooling you will
find that the portion which has been dipt
in the zinc has become galvanized.

Expose this palvanized mnail to the
weather and note the effects upon it as
compared with the action upon an ungal-
wanized nail. .

Tin Plate. Tin plate can be prepared in
the same way as galvanized iron, substi-
tuting molten tin for zinc.

Other Alloys

By the addition of five to ten per cent.
of magnesium to aluminum, an alloy is
obtained that is almost as light as alum-
inum and nearly as strong as steel. This
is called magnalium. An alloy consisting
of 90 per cent. aluminum and 10 per cent.
calcium is both lighter and harder than
aluminum and is not so easily corroded.
An alloy called palau, consisting of 20 per
cent. palladium and 80 per cent. gold, makes
a satisfactory substitute for the platinum
of crucibles in the chemical laboratory and
costs only half as much as platinum. A
similar alloy called rhotanium has recently
been introduced. An alloy called invar and
made up of 36 per cent. nickel, S per cent.
rnanganese and the rest iron expands and
contracts almost none at all with changes
of temperature, and is used in watches and
gFxieasuripg. instruments.
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AGENTS---SALESMEN
SALES MANAGERS

EXCLUSIVE TERRITORY ON NEW IWENTION

Will you listen when opportunity knocks? Fortunes have been made in new automobile
inventions. Grab this one quick. Your minutes are like dollars—don’t waste them now.

vestigate—then act. The Speederator for Ford cars is a new invention that
makes any rora run 1ike a racxara. owps stalling, hcﬂu and motor' racing. . Gives
a smoothness to Ford driving that is wonderful And just think—Speederator .is put on
without boring holes or special tools of any kind. Any Ford driver.can put one on
complete in twenty minutes. Never wears out—never needs attention—operates aute-
-G:tui.:}{’. Sells t'l’:. lightning. Old Ford driveu say best and only necessary Ford part.

ormation

The
Greatest
Ford
Invention

the exclusive sales agency for this mew imvention. Don't tnka our

word-zet the proofs. Just be honest with yourself and lnvutlc.u.

Let the money you make talk from now on. Smashing records of success will show the

way ; Helton, Utah, sold six hundred in five weeks——proﬁt $1,800.00. Crist, N. Y., lold 28

first day—said would have sold more if he hiad had them—now averages more than 400 a

mont.b—moﬂt $1,200.00. McAllister, [lis., says sold four first afternoon. He is now ulinx

100 a week. These dnixhb rom-the-shoulder facts point the way. Hoeover down in Ohie
sold 29 one day, prefit $87.00._ Benke, Me., averages 200 a month. Cam, Tenn.,

1000 a month. Crandall, Jowas put’ on thirty sub-agenh in one week. Dryden, if., sold

lbolnund-n Grace, Hawaiian Islands, 200 in week-.‘l‘nun.lhh..ﬂr-thm

dozen in ten days: We say you can make

usTE 'l'hi- is not a rudy-mde fortune, but it is tbe opportunity to secure

$55.00 TO $300.00 WEEKLY

selling the Spesdarator. Best article to advertin itself you ever saw. Once on a car the

_ driver will never let you take it off. Sales are made fast and furious. Boyer, Penna., made
ﬂm day. Cook, N. Dak., 150 sold' ﬁnt two weeks. Cahan, Ariz., 72 in two weeks—

‘216 00 elear Join the ranks of successful inen in this work.

NO EXPERIENCE NECESSARY

Just show us that you mean business and are ready for business and we will show you hew.
But first, make us provo these facts. We have nothing to apologize for. The 8, erater

a grand success—you can make money fist if you have the territory—so get Yy now.
eree today for the necessary information and see for yourself. Don’t delu—plonty of
geood territory left—if you are a hustler you can have money in the bank in a few weeks.
Just write—now—to .

THE PERRIN METAL PARTb CO.

1079 HAYWOOD BUILDING
DETROIT, MICH.

<

" The Swing of a Straight Edge Razor,
~g—————— | Plus Safety—

NO THING approaches

the old straight ra.zor
iz;:mooth shaving. 8I[t e

[ . e8, DOVEr scrape: ere

Price $1.00 Postpaid ,sfa re?[ stm%?itd 3‘5’15{, with f:l:le

- : safety feature e special-

M on;yMBack Ty 'gl no';ﬂ'erh ly designed guard is instantly at-

S sy 1F vow v ot oronzhy seutcd St you tached, absolutely safe, and pre-

B rvardne Son anighest, o ot ons " 3% gerves all the smooth shaving
%q:&'iﬁ”ﬁ B e qualities of this real razor.

RAYMOND FARRELL CO., Dept. 22, 3256 THIRD AVE., NEW YORK

How and Why of Radio Apparatus, by H. W. Secor. A book every Radio Operator
should have—$1.75. Experimenter Publishing Co., 236 Fulton Street, NewYork City.
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Fig. 4. The Gibbous Phases. g
The Shape of the Illuminated Portion Is Nom
That of a Circle Minus a Crescent. This Is the
Phase Seen Between First Quarter and Ful
Moon and Between Full Moon and Third Quarter.
Left—The Distance of the Moon East of the
Sun Increases from 90° at First Quarter to 180°
nt Full Moon. The Western Limb_ of the Moos

Fully lllummated the Entem Limb Dark o

“Defective.”
Right—'l‘he Moon Is Between 180° and 90° West
of the Sun. The Easterti-Limb 1s Now Fully Il
luminated, the Western Defective. -

" As hour by hour and day by day the wax
ing crescent draws farther and fa
eastward and increases its angular di tance
from the sun we see more and more the
illuminated -side; the crescent increases in
width and area and the moon appears
higher in the western sky each night at
sunset.

Usually about seven and a fraction days
after the date of new moon the moon com-
pletes the first quarter of its revolution
around the earth. The ‘agenod irom one
phase to the next is variable

Pig. 5. The Full Moon.
Ldt-—'l‘he Hoon Is. Now 180° East, or West, o
the Sun. It Rises in the East About Sunset, It
Nwly Due South at Midnight and Sets About
Sunrue and Is Bast of the Meridian the First
alf of the Night and West t of the Meridian the
Second Half of th )
Rngln—-’l‘he Earth Is Now Dlrec Between tha
Sun and Moon and at This Tithe Lunar i
Occur When the Moon Is Near Its Node- ot
the Points Where Its Orbit Crosses the Eclipsic

being sometimes less than seven 'days and at
other times more than eight days since the
rate of revolution of the moon is not uni-
form.

When the moon has completed the firsi
quarter of a revolution it is ninety degrees
east of the sun and presents the phase

Diagram I. To Show the Various Phases of the
Moon at Different Points in Its Orbit. The Rayw
of the Sun Fall upon the Moon from a Pant
Above the Plane of the Paper and the Moten
of the Moon Around the Earth Is from West to
East in the Direction of the Artovn. ‘The Outer
Circles Repruent the A earance the Moon
Viewed from the en at the Points ia
Its Orbit Occnpned bz Inner Circles at Corres
ponding Positions, e Dark Portions Are Uo-
illuminated by the Sun.- --
N—New Moon. C—Crescent lloon. F. Q-_rh-g
Quarter. H.M.—Half Moon, G.—Gibbous Moam
L.Q.—Last Quarter. F.—Full Moon.

- - . e oo A S
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known as “half-moon” since half of the
surface that is turned toward the earth
is illuminated and half is in darkness. It
is at the first quarter. The illuminated half
is of course the western half because the
sun is to the west of the moon. The half
moon is near the meridian at sunset in mid-
latitudes and sets near midnight. Up to
the first quarter, then, the moon is a cres-
cent in the western sky during the first
part of the night and should never be repre-
sented as east of the meridian or near the
meridian at midnight.

After the moon has passed the first quar-
ter and before it is full more than half of
the side turned toward the earth is illumi-
nated and it is in the “gibbous” phase. It
is still the western limb that is fully illu-
minated. The moon is now east of the
meridian at sunset and it crosses the meri-
dian before midnight and sets before sun-
rise. All engaged in outdoor pursuits dur-
ing the first half of the night find this phase
of the moon mote favorable to them than
the gibbous phase following full moon.

The moon now being above the horizon
at sunset is visible continuously from sun-
set to midnight but sets some time during
the second half of the night, while the full
moon shines thruout the night rising in the
east about sunset and setting in the west
about sunrise.

When the moon is full it is 180° east, or
west, of the sun and so both its eastern
and western limbs are perfectly illuminated.
After the full the moon goes thru its phases
in reverse qrder being first gibbous then
a jmlf moon once more and lastly a wan-
ing crescent. :

It is now west instead of east of the sun
and so it is the eastern limb that is fully
illuminated by the sun. Being west of the
sun it will now msebefore the sun and set
before the sun thé ipterval decreasing each
day -as the moon draws in toward:-the sun
and the phase of new moon_ once more.

The gibbous phase préceding full moon
is favorable to all -abroad before midnight
but the gibbous phase. following full moon
% more_ favorable to thgse who are abréad
dfter midnight: for from full moon to last
quarter the moon is below the horizon at

nset and -of course is rising later and
%ter each night while at sunrise it is still
abeve the horizon appearing higher and
tigher above the western horizon 'at sun-
jse as it approaches the third or last quar-

r.
" When it has reached this point it is once
more a half-moon tho now it is the eastern

If instead of the western half of the
isk that is fully illuminated. The moon is

° west of the sun at third quarter and

om this phase to the phase of new moon

is a crescent once more tho now a wan-

g instead of a waxing crescent. It ap-
ears gast of the meridian before sunrise

d as the crescent grows thinner it draws
earer and nearer to the eastern horizon
nd the rising sun. As with the waxing

escent moon the horns are turned away
om the horizon. The waning crescent
oon is always to be looked for east of

e meridian and to be associated with the
ising sun while the waxing crescent moon
3 to be looked for west of the meridian
nd associated with the setting sun. Neither
he waxing nor the waning crescent moon
; to be found near the meridian around
ne midnight hours.

As the waning crescent moon grows thin-
er and draws in closer to the sun each suc-
essive night its time of rising precedes
1at of the sun by an ever decreasing in-
:rval until finally the crescent disappears
-om view in the eastern sky; the next day
.e see no crescent either in the eastern or
restern skies. the moon is once more in
pnjunction with the sun and “new.” One
svolution of the moon about the earth
as been completed and a day or so later
re may look for a new crescent moon ir
1e western sky after sunset. -
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a very little of either of the solutions just
mentioned ; either with the amy! acetate and
celluloid solution or with the acetone-cel-
luloid solution. .

Coloring the Bubbles

In this manner, the bubbles will last in-
tact for upwards of three years. Another
very pleasing and interesting combination
is to color some of these with soluble
analine dyes. These dyes if delicately
handled will give a very faint predomin-
ating color characteristic of the bubble,
and if an ordinary electric lamp is placed
back of a castle built in this manner, very
wonderful effects will be produced.

It will well repay any experimenter to
delve into such an interesting phase of bub-
ble-blowing. ' [

These bubbles can be blown_and then
filled ‘with hydrogen, when' they will make
ascents to great heights.” "A’ film produced
as i experiment one, can'bé used to cover
the aperture left by the pipe. In order to
tlose this hole, it will be only necessary
to float a film on the surfice of some water
and rest tie bubble on' the film lightly, a
short time,.after it is produced. .

Upon removing the bubble the aperture
will be found to be completely closed.

Wire frames. of -various shapes, the one
condition of their .construction being that
they must be closed into loops or other

A Triangular Frame Immersed in the Solution of
Experiment {’l‘wo) Shows How Peculiarly the
Film Shapes Itself So That the Three Films Meet
Each at an Evﬂ Angle. Any Sort of a Closed
Loop Which May Be Devised by the Experi-
menter Can Be Dlpred into the Solution and Re-
moved Whereupon it Allowed to Dry It Will Give
a Permanent Article of Considerable Beauty.
These Frames after Standing for About One
Week Develop Remarkable Colorations. They
May at the Same Time Be Colored by an Analine
after Which They- Assume a Predominant
Color Characteristic.

Dye
form, if immersed in a bubble solution, give
very beautiful effects, developing all sorts
>f surfaces. The shape of the surfaces is
sased on the general law that the film will
>ndeavor to take the shape of smallest
area. In the illustrations, several such loops
ire shown filled with film and the experi-
nenter will have plenty of chances to
:xercise his ingenuity in producing dif-
ferent shapes of frames. The frames may
»e made about an inch long on the straight
sides. Of course, some may not be bounded
»y straight sides, but the above gives a gen-
:ral idea of about how large they may be.
They may be preserved when filled with
ilm for an indefinite period.

CORRECTION NOTICE

On page 752 of the November issue, a
nistake was made in the cut of the “Auto-
natic Temperature Indicator.” The wire
rom the upper end of the battery should
onnect to the top of the set of resistance
oils, instead of to the bottom.
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Legm |
Electricity
Real électﬁcd Devices

. JERE is a new way to learn the
~=8 highly paid profession of electricity.
& You study with and work on lab-
oratory unif boards right.in your hﬁme
in your spare time just as if you were here
in this big, world-renowned school with
its wonderful equipment. Thus you gain
a complete, practical knowledge and ex-
perience in less time with less effort than
with the older mgthods of instruction.

 Electrical Apparatus

For Home Experiments

8 clevﬁgloutmﬂed units of electrical
o to each student while learn-

the mcﬁee.o( a
short time will enable you to step

Big Field—Big Pay

The opportunity for the well trained, electrical
man is practically unlimited i
are invested in this great industry. Thousands of
men are employed in it. but the demand today is
for men who are trained specialists. These men
d hand 1 £2,500 to $6,000 and
up to $10,000 a year and more. You can
get into this fascinating, hi paid feld of
through our thorough met of instruction and
the:fettnalnwsmmtbuhtwmfa
home study.

Write Now for Big
Free Book

Send the cou toda
for full detais on" ouf
laboratory unit method
nlutid home ﬂ:‘t:.dy mfd infmﬂotion i
oons jon V] . our em ym‘
and other spsga.l services. foe cm .

into-a highly

Mail the coupon, now, and begin immediately.
Extension Division

GCHAL °£| ENGINEERING

Ilwaukee
Dept. 8. 18 373 Breadway, Milwaukes, Wll-.’

Extension Division, )
School of Engineering of Milwaukee,
Dept. §. 16. 373 Broadway, Milwaukee, Wis.

Please send your free log and detafls of your lab
unit method of home study in Practical Electricity.
request obligates me in no way.

Name. . ... . iiiiiiiieniiiniiiiiienionnsaedeaennnnas
Adress. .. .....c.coveevennnensiunensneresesasansacnnns
TOWD.....ooviiennnennnanns 8tate. .......i00iiinnnnn
AgO......vviiiininnn. Edueationv...........Ji....0..
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< A,NEW AND EASY WAY 1U raini

SIGNS AND SHOW CARDS
. . QUR.PATTERNS DO THE WORK °
b &x| uired. Any one can paint all ‘kinds of
gns, < -atc., on any surface with our new and
5y -system ol lettering. Complete outdt containing six
bhabets of letters, assorted styles and sizes from two to
yelve  inches high, also three sets of figures, etc.. not
ted but patterns cut out of durable tag board w

™ Nfe size can
R e e SRR R SRS
LME Smcoqwmlqws-,m.&b.

TELEGRAPHY

(Both Morse and Wireless) and RAILWAY ACCOUNTING
mught thoroughly nnd.gninkly. Big salaries now paid.
'vancement.

freat opportunities for . _Oldest and lumt
H Endotsed by Telegraph, -
e alished 4 e ol Expenses low—

way. an AL ent o .
)pportunities to earn large portion. Catalog free.
A Strest, Valparalse, lnds

SODOGE"S MSTITUTE

Building a Small
Automobile
(Continued from page 1026)

fore offer no objection to the embryo
motorist; he should not object because this
design doesn’t seem to resemble the usual
steering wheel control found on practically
all American autos. But for those who pre-
fer to have the usual and ordinary wheel
control and gear scheme, this feature is
shown worked out in Fig. 3, in conjunc-
tion with a special type of tricycle having
an engine placed under a bonnet, mounted
just ahead of the dash. :

One form of wirin%:_ suitable for this
tricycle is shown at Fig. 2-C. This is
adapted for use with a storage battery
which may be charged from time to time.

A Special Independent Type of
- Tricycle ‘

Oftentimes one may have available or
might be in a position to procure reason-
ably a small one or two-horse-power en-
gine such as those sold for doing farm
chores and general utility purposes, which
they might like to employ for driving a
small auto of this type.

The writer has worked out some fea-
tures, which in detail will be subject to
some additions, particularly as to bracing
and solidity of the various parts which
are illustrated in Fig. 3, suitable for the
employment of an independent engine. We
remember seeing one commercial motor
tricycle which had an engine mounted on
top of the vertical shaft over the front
wheel, high in the air, and directly in front
of the passenger’s line of vision. The writer
does not think very well of this arrange-
ment for several reasons, and does not
believe that the reader would like to place
a heavy engine in such a conspicuous and
awkward position. Figure shows a
scheme whereby the power is applied from
the engine to the front wheel thru a sys-
tem of gearing, at the same time permitting
the turning of the front wheel on its
vertical axis so as to readily steer the auto.
The front wheel may be of steel or of
the usual wire construction, and Fig. 3-4
shows a front sectional view of the wheel
mounted on its journal or shaft, arranged
to be rigidly secured at right angles to the
vertical steering shaft.

A beveled gear (1) is secured to the
front wheel and is driven by a beveled
pinion (2) secured to the llow steel
shaft (3), which’ revolves freely about the
vertical shaft proper (4). To the #pper
end of the hollow shaft (3) is secured a
second beveled pinion (5), driven by a
third pinion (6). Beveled pinion (6) is
secured to a horizontal driving shaft (7).
This shaft is driven by the clutch (8) which
can be slid into contact or away from the
revolving worm gear (9). The clutch is
formed in the manner shown, the iron disc
(8) with its Raybestos or Thermoid (or
leather) covering being forced into contact
with the flat face of the disc secured to
worm gear (9), thru the lever and foot
pedal arrangement shown in full detail in
drawing, Fig. 3-D.

Normally the foot has to be pushed on
the pedal to keep the clutch disengaged as
as in most modern motor cars, and when
the foot is released, the clutch is cut “in.”
The free running worm gear (9) is driven
by the worm (10) secured to the vertical
driving shaft (11). Shaft (11) is revolved
by either one of two pinions (12 or 13),
and here is where the drive 1s reversed,
sp far as the front wheel is concerned.
Either pinjon (12 or 13) may be put in
mesh with the beveled gear (14) mounted

on the fly wheel (15) of the ‘engiqe.
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The Elixir of Life

By H. L. JOHNSTONE
(Continued from page 982)

tion against a man older than yourself, and
a man of science at that?”

“I mean, er, that it doesn’t seem possi-
ble,” stammered the rattled Billie.

“Yes, I'll admit that it doesn’t seem pos-
sible,” replied the professpr, “but remember,
young man, that I have been a student for
years, and you a clerical laborer. You add
up figures, while I use my brains to search
out the mysteries of life. I will prove my
statement to your satisfaction. I will show
you with this cat.” .

The professor picked up a glass medicine
dropper and carefully measured out two
drops of the green liquid.

“Get me a dish of milk,” he said to
Marie. The milk was brought and the
professor placed the two drops in it. He
woke up the cat, who stretched himself
and glared about him. The milk'was placed
before him, and he started to drink it
greedily, his slick tongue causing the only
sound heard in the laboratory as the three
watched him expectantly.

For two or three minutes after the last
trace of milk had been devoured, nothing
happened and Billie looked slyly at Marie
and winked. Marie smiled and then
clutched his arm. )

“Oh, Billie, look! Loak at that cat!”

“Hush,” cautioned the ptofessor, holding
up a shaking forefinger to his lips. Before
their cyes a strange thing was happening.
The old wretch of a cat was slowly but
surely shaking off the fetters of old age
and becoming a kitten. The torn ear faded
away and in its place grew a new one. The
tail grew out slick and shiny:

In her excitement, forgetting the warn-
ing to keep quiet, Marie exclaimed:. - .

“Oh, the cute little darling. Let me hi)ld
it, father.” The professor turned to Bi
and smiled. .

“Now, what have you to say about the
Elixir of Life?”

“It's wonderful. Will it work on human 3

beings ?”

“I haven't tried it yet, but it will; I'm|:

sure of that.” ,
“What good will it do?” tof
“] was going to tell you, Billie. It will

be one of the greatest blessings that science |

has e.er given to the world. Suppose you

had reached the age where you were no “

longer of any use to yourself or the world
either, and looking backward with the wise
old eyes of wisdom, gained through all
your years of life and experience, you saw
the Hundreds of errors you had made, the

sorrow and suffering you had caused, be-|

cause you didn’t know any better. What
would the elixir be worth to you then
Billie, if you knew that it would turn back
the years, make a young man of you once
more, give you a fresh start in life; a life
of success; for you would be bound to suc-
ceed with such a brain as yours to direct it.
With the elixir, men can live for hundreds
of years, and grow wiser and wiser, delving
into the secrets of life_until they will even-
tually rival the gods of intelligence and
understanding.”

The rejuvenated cat had been walking
around the table while the professor was
talking. The little thing was meowing.

“What's the matter with the kitten?”
asked Marie.

“Sounds as if he is hungry and asking
for something to eat,” replied the professor,
smiling.

“But that is impossible, father. He just
had a dish of milk a few minutes ago.”

“Yes, so he did, Marie, but, according to
the way I look at it, he had it ten years
ago.’

_. (Continued on page 1032) --
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—and never forget

Ilmfll‘“l'(‘ m———iE—

You radio amateurs who really take a pride in getting
results, never forget one thing—a vacuum tube can be
either a detector or an amplifier, but not both efficiently.
Never buy a vacuum tube advertised as both a detector
and an amplifier—no, not at any price. No one tube can
serve both purposes efficiently. That is an established
fact. You know it. Only a combination of tubes prov1de
ail necessary operatmg characteristics without compromising

. essential features.' And the A-P Vacuum Tube Combination
-is the one such proven combination on the market to-day.
When you want an eﬁc:ent amplxﬁer in The A-P Electron Relay is the most

_  which none of the am—pl-lTl;quahtxeu are sensitive spark detector known to the
' sacrificed to make it aiso a dc&p&o‘.’ use radio art. It isa soft tube. It contains

~'thie A-P VT Amplifier Oacillator, When ¢ right Sz“f"‘rﬁ?! of gas and, equally

jmportant, right kind of gas. The:
you want an efficient. detcc%or in whlch ‘lectrodes are lly T od. .You
none of the detector qualities are “sacri- know this tube will give ylou results.

ficed to make it alsd ‘an. amplifier, use On the market since May, 1920, it has 11\0 A-I: Bloetﬂ;:lh ‘t‘l:
" the A-P Electron Relay. made good in actual use. sm@".n' 'nd-:é fours it the SHAW Sian-
<%, aa v For-sura tesulls; for belter results use A-P Tubes—buill up to quality, ond worth it. Order Price $7 and ‘and worth It.
. rol down fto price. . Marufactured under the De Forest Audion from your dealer. - *At dealers.
ST ..“and Flemlng “pate-. ts. Other patents applied for and pending. A combination of two or more A-P VT tubes as am-

plifiers with c?lnl‘ A-P E) :«-t.irs:; lReIny as the ml;umudo-
‘rhe Atlmic Radio Supplm Co.  The Pacific Radio Supplies Co. f;‘::? i Gliance. amatcur-or 'ﬁ,ﬁ““:gvi‘;?«‘e':&.ﬁ
u 1en
8 Knrk Place, churk, N.J. 638 Mission St., San Francisco, Cal. tt;yinod': puch & combination can eficlency

‘Distributors for Moorhead Laboratories, Inc., Manufacturers of

“Thé A-P A% Combination

R s ot

“The Greatest Radio Catalog in the World—""The Universal Verdict of Tens of Thousands of Radio Amateurs

DUCK’S No. 14 Big 200 Page Wireless Catalog

hlann 42

'l'ntmmoous CHRISTMAS STOCKS—
ITH a tm-l.nul of unprecedented volume eve?
W since the close of the war. With nothing
chon of miserable mvlco from our many
nt supply, :tmn{1 ?‘her nnum
cond! uan. to tend with, we foun imposs!
&.wmc:r';u"ly-hmnmm to give the

g
§
&
g_
g
1
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g
1

of patrons received for many years before the com-
mencement of the war.

THE WILLIAM B. DUCK COMPANY, 230-232 Superior Street, TOLEDO, OHIO.
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The Elixir of Life
(Continued from page 1030)

“So he did,” exclaimed Marie ityingly,
giving it another bowl of milk. “Poor little
thing is sure hungry.”

Accordingly, true to the law of the elixir,
he must have been hungry, from the way he
cleaned up the milk. As Billie watched
him lap up the warm fluid, he thought the
present a good time to unburden himself,
so nerving himself, he opened up.

“Professor, you have made a wonderful
discovery. I congratulate you. The world
will soon congratulate you, now that you
have been rewarded for so many years’
hard work, at last. I have something im-

ortant to ask you,” this as he glanced at

Marie. She blusized and nodded in the affirm-
“Marie and I have loved each other
since we were little ones together. She is
now eighteen, and I am twenty-one. 1
camie here to-night to ask you for her hand

ative.

) *%at is your answer?” .
i The professor gave a sudden start. He

had been abséntmindedly watchmg the cat.
Marie took the test tube from his hand and
placed it carefully on the rack. out of the
kitten’s reach.

ter?”

other in amazement

“Billie, you're a ¥ood boy, and I'like you.
I never thought such a thing "as’ Marie
getting -married. Is she really- that old?
Yes, I guess you are right.
busy that I have lost track of time. So
you want to marry her.. Well, well, how
much money have you gé illie ?”

“I have some money in the bank, not very
much, but I am maﬁmg '$25 a week, and
have good rospects for a raxse soan,”
plained Billie hopefullg

“What is,$25 a_week !t isnat enough to
buy candy for Lganc

“Oh, father. llht; and 1 can do wonders
with $25 a week‘ exclalmed Marie.

“Sure we can,” chimed in Billie.

The professor looked them over for a'few
moments.

€x-

and get that rdise you were just nﬁ
about. ‘When you'get it come to me and
w:ll‘ygwe you my answer. I think " it " will

And so the matter was settled, for
time being at least. The three left
laboratory for the living quarters, upstairs
where Billie listened patiently for hours to
the professor’s discussion of the wonders of
his Elixir of Life. At last the professor
yawned and Billie took his departure. As
he pressed Marie's hand at the gate_ he
whispered in her ear:

“I'll get the raise dear, sq.don’t worry
your pretty head. Good night.”

“Good-night, Billie. I am sure you will.”
“With such a prize ahead any one would,”
;epged Billie as the front gate clicked be-

in

He went home that night on thin air.
As soon as he reached his little ‘Toom he
threw himself on the bed and dreamed of
‘the happmess in store.for him.. He had

n the bank, and prospects for a raise
and then—the best little girl in the whole
world. What more could he ask for? In
this frame of mind, he dropt asleep. Poor
Billie. If he had only known what was in
store for him, what terrific odds he would
have to fight against, he would have broken

into the professor’s laboratory and de-
stroyed the baleful green Elixir of Llfe that
very night.
CrAPTER Two
A month past, during which Billie worked

‘as he had never worked before. He was
(Cowntinued on page 1034)

- A m

“Eh? _ What's-that? .. Marry. thy daugh-
The_ professor looked from one to the

've been' so

“Tell you what I will do. ‘You &6 abead_

L
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~ MURDOCK

No. 55

THE PRICES ARE THE QUALITY 1S
UNUSUALLY LOW REMARKABLY HIGH

2000 OHM 3000 OHM

' DOUBLE SET DOUBLE SET

7450 3550

RIGHT IN PRICE AND IN PERFORMANCE

The substantial success earned by these receivers can be attributed to the instant recognition of their remarkable
value by thousands of users. If, by chance, YOU are dubious regarding the possibility of securing really good 'phones
at such prices, we suggest a trial, with the customary assurance of “satisfaction or money back.” Ask your dealer

for them.
the BULLETIN No. 20 now ready for. distribution. Send for your copy.
WM. J. MURDOCK CO. 55 Carter St., Chelsea, 50, Mass.

]
i
\
J 509 Mission Street, San Francisco, Cal.

e
| Newest Ideas in De Forest

Unit System Receiving Apparatus

ADVAN TAGES of the Unit System include extreme
economy due to the simplicity and interchange-
ability of the units; convenience in arranging circuits to
the individual need; and greater operating efficiency
due to the engineering design and quality of the instru-
ments. The Unit Sets shown here area few examples.
|

Six Panel Unit Set

Comprising a combined
Tuner and Detector to re-
ceive all local stations and
fnmcﬁcally any large station

the wox;ld. hEverything
necessary for the operation
of the set, including detector . . .
lube, “«“B” batkry, head Nine Panel Unit Set
phones and a set of 11 coils,  Comprising the same six panels shown
can be had for $75.00 com- above, and either three additional panels
plete. (Purchaser to fur- to give one step of amplification, or
nish panel board and “A three panels to increase the efficiency of
battery.) Thisset willgive  the original six. The former will add
o satistaction than any out"  about $23.70 to the cost of the original
el ¢ | )

poesibilities unlimited six; the latter about $12.10. Fifteen Panel Unit Set

Comprising the original six panels, with eithex of the

DE FOREST RADIO TEL. AND TEL. CO. additional three panels included in the Nine Panel
Manufacturers and Inventors of High-Grade Radio Apparatus Set, and also two additional steps of amplification.
1415 Sedgwick Avenue, New York, N. Y. . Thus for a total of about $134.50, or $146.10, a full
' LEE DE FOREST, Inc., Western Distributors Fifteen Panel Set that will outdo any other receiving
l 351 Third Street, San Francisco apparatus may be had.
e sty —————————————— —1 S ————————————— (i S e | S—— —— ¢ o — o
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 THE IDEAL AMATEUR TUBE

in this new

AudioTron Detector Type C-300
WITH STANDAPD FOUR PRONG BASE

YPE C-300 possesses combination properties—

it functions as a highly sensitive spark detector,

.an  Audio-Frequency ~Amplifier, an Oscillator
for regenerative amplification and C W reception, a
radiophone detector and amplifier—with- the ‘added
advarntages of low B Battery (18-2214 volts) ease
and permanency of adjustment, uniformity and quiet-
ness.

Type C-300 is produced by an entirely new process
of manufacture. Gas action must be coupled with
electron emission for high signal audibility and sensi-
tiveness as a detector. In the past it has been impos-
sible to control this necessary gas content during
manufacture and also obtain uniformity. Put Type
C-300 to the test as we have in comparison with
all previous types of tubes. 1 am confident of your
answer. .

Produced in large quantities entirely by machinery
in the largest vacuum tube factory in the world has
made it possible to offer Type C-300 at the remark-
able price of $5.00. Every tube is carefully inspected
and tested and is guaranteed free of all mechanical

Insist T and electrical defects.

nsist on Type . .

C-300 Cunningham Type C-301 High

$5.00 Vacuum Amplifier

' ~aingham tubes is designed to meet the demand for the Navy Type

Dealers-Jobbers
You will be interested In
my proposition on the mew
tubes with the standard
four prong base, packed In
attractive Individual ecar-
tens. DELIVERIES FOR
60 DAYS NECESSARILY
IN ROTATION. Write te-
day for full detalls.

are cove p
>t teats dated 11-7. amplifier and regenerative receiver. The internal
or experimental uses In
SEE YOUR DEALER TODAY and get your copy of Bulletin C-300 de-
(4

o SO0, ad
others lssued and pending. structure and exhaust permit operation at

Liosased ouly for amatesr plate voltages of 40 to 100. .Ampliﬁcatxons 50
radio communication. Any constant 7 to 9 with internal impedance of
Tingemont, "1 be 88 10T 20,000 to 12,000 ohims. Price

scribing these new tubes. If your dealer cannot supply you send us his name
and address and we will mail you a copy without charge.

Service and Quality since 1915 Guaranteed by
TRADING A®

AUDIOTRON MFG. COMPARY
36 MONTGOMERY ST., DEPT. S. SAN FRANCISCO

CW TRANSFORMERS

TRANSFORMER SPECIALISTS

Besides manufacturing the well-known ACME Spark, am ifying, CW
Power, Modulation and_Filament Transformers for use in R?go we are
pr d to build special transformers and coils for experimental and
commercial use.

The increased use of large power tubes for CW demands special transfor
mers which we are particularly equipped to design and manufacture.
SEND US YOUR SPECIFICATIONS

Acme Apparatus Company
28 Windsor Street Cambridge 39, Mass.
TRANSFORMERS AND RADIO ENGINEERS AND MANUFACTURERS

Wrestling Book FREE

e Ryl AMPS i 482 duos, e @
. Q| N
w‘h‘.‘.ﬁ m suela. otc. only 00; 100 all difr.. I8o;
S U, 8" 3007 Tdoo news."ie” Dyl "30% oo
“.'-E&.. mission. List free. 1 BUY STAMPS, .
L. B. DOVER LONGMONT, COLO.
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The Elixir of Life

(Continued from page 1032)

--

trving to attract a little attention from the
“Boss,” and at last his efforts were re-
warded, for he got his raise. Hooray!
‘Now he could go to Professor Straus and
demand Mari¢’s hand.  During’ the last
month he had swelled his bank acéount to
$250, and now. with the raise he felt quite *
independent, L .

Once more he watched the clock, and as
soon as the hands pointed to the hour of
his release he startled the entire office force
with the violence of slamming. ledgers and
the way he hurried into hig street clothes
and left the office.

“Billie got a raise today, and it has gone
to his head. He’s going to paint the town
red,” remarked old Grubb sagely.

At 7 o'clock Billie prest the bell of
Marie's house. When he told Marie about
his good luck he was rewarded for his ef-
forts by the glad look that came into her
eyes.

“Father is in his study with a Mr. Marco
Russell. He is some rich old millionaire,
and he is trying to make father sell him the
elixir. Let's go in and see them,” she said
to him.

She led the way to the study where Billie
was introduced to Mr. Russell, who, judged
by outward appearances, was nearing
the century mark. His face was seamed
and sallow, shining like some dry parch-
ment. His eyes were faded and sunk deep
in their sockets. His body was thin and
bent a quarter of the way to the ground
by feebleness.

e held out a clawlike hand to Billie,
peering at him with dim, near-sighted eyes.

“Glad ‘to know you, éillie," he croaked.
“Yes, indeed, glad to know you. See if
you can help me out. I want to make the
professor sell me some of his elixir, and he
1s afraid to make the test.”

“Why is he, Mr. Russell?”

be:‘He 1s afraid to make tte test on a human
ing.”

“Yes, Billie,” broke in the professor, “I

am afraid. I have tried it time and time

again on dumb animals, but now that a real

gh':;nnce comes, I haven’t the nerve to do

“What is there to lose?” asked Russell.
“I might kill you.”

“What if you did? Look at me. I am
an old broken man with only a year left
at the utmost. Suppose your test does fail ?
What have I to lose, while, if it did prove
successful, I have everything to gain. See
this photo. It is of me, taken when I was
twenty-one years old. I'll give you $100,000
to make me look like that once more. Oh,
how I long to feel the hot, red-blooded
stream of youth go coursing through my
veins once more. I'll give you a $150,000
if you will make the test.”

The long speech was too much for the
feeble man. He wavered and sank into a
chair. The photo dropt from his talon-like
fingers.

Marie picked it up in astonishment.

“Oh, look! What a handsome man. It
seems impossible.”
Mr. Russell smiled weakly. “I know

what you were going to say, Miss Straus.
Never mind I know that I'm ugly now.
Isn't old age a wonderful thing to turn
beautg into ugliness and nobody sees him
do it¢”

- “Please, ' father, give Mr. Russell the
elixir.”

“No, Marie; I cannot do it.”

R was then that Billie saw the chance.

“Mr. Russell, will you please excuse us
for a second or two? I think.-I can help

ou.”
“Certainly. Do everything you can to
help me. ly will reward youtg. .

— - :
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ter run home to your mamma, for I think
he needs you.”
Marie opened her eyes. One look and she
as again senseless. Russell stooped and
Efted her from the floor to kiss her, while
e professor looked on in dumbfounded
mazement.
Billie rushed at Russell and struck him
ith puny fists.
“Let her alone, you crook. She is my
?promnsed wife,” he shrilled.

Russell shoved him aside and placed

'Marie tenderly in a chair.

' “Ha, ha; your promised wife. You make

‘me laugh, little one. What will she do
'with a kid like you? Bring you up?”

He picked up_a glass of wine and prest
'it to Marie’s lips. Billie dashed it aside.
* “What are you trying to do? Make a
baby of her?”

Russell smiled craftily. ‘“Rather not. Do

‘you think that I am a fool? Marie is going

to stay exactly as she is. She suits me best
that way.

Marie drank another proffered glass of
wine and opened her eyes. She smiled at
Billie weakly.

*“I know what Russell is trying to do,
Billie. By removing you he thinks that he
can win me, but he never will. T'll wait
until you grow up again.’

“Wait fifteen years?” asked Russell.
“That’s a long time, Mane You'll change
your mind I'm sure.”

“Never,” she exclaimed angrily, “and
don’t you call me, Marie; go away from
me. You're a brute and I hate you. Father,
what are you going to do about it?”

The professor seemed to come out of a
deep study.

“Rather remarkable, Marie. I'll have to
look into the matter. Yes, yes.” He walked
slowly out of the study, mumblmg to htm-
self the monos;llabnc words, “Yes, yes.”

Marie flared up. “You double- d\ed crook,
what have you done to my father?”

“Not a thing in the world,” smiled Rus-
sell. ““There’s just merely something wrong
with his upper story. I‘r’le'll come out of
it.”

CHAPTER Four

Billie, his head in a whirl from the ter-
rible shock, hurried home as best he could
and threw himself upon the bed to think.

He was certainly in an_awful ﬁx now, a
mere boy in body, but with a man’s bram,
which only aided in adding to his mental
agony.

He must surely lose Marie now, for it
seemed out of the question that she would
wait for him to grow up. Horrors, she
would be thirty-three if she did that, just

fifteen years his senior. No; there was no

hope in that direction. He must use his
head, and beat Russell at his own game.
How would he accomplish it? [t surely
looked like a hopeless undertaking. True,
he had a grown man’s brain, but the child’s
body would handicap him badly However,
the prize was worth working for, and he
would do his best. At last he dropt asleep,
and when morning came more trouble
stared him in the face. He had no clothes
in which to make an appearance. What
should he do? For a few moments he sat
and pondered, and then rang the bell. Soon
some one was heard outside his door, then
a knock and the familiar voice of Mrs.
Barnes, his old landlady.

“Do you wish anything, Mr. Hoyt?" she
asked.

“Yes. Will you please come in a mo-
ment?” replied %llhc jumping into bed and
covering up.

"“What is the idea?” he heard her mutter-
ing as she entered the room.

‘“Why, where in the world is Mr. Hoyt?"
she asked, looking hard at Billie.

“I am Mr. Hoyt, or rather what is left
of Mr. Hoyt.” Mrs. Barnes walked angrily
to the bed.

(Continucd on-page 1039) o

T0UCe e U T PHONOGRAPH

R R— ) TREMENDOUS SAVING IN COST

You don’t need to be a cabinet maker.
We have made it an easy and pleasant
job with

Our Simplified Plais Jiies

grams, motor, ready-built horn, eabmet xecm

and all metal parts complete. You do

} sembling, 6 medels to choose frem. A few hours

work, and you will have as fine a type of phono-

gx:lsph as any produced, and at a price away
ow what you would pay in a store.

KEEP THE SAVINGS IN YOUR POCKET

Machines play all ds, have a derful tonal 'Iz
s Photoprath berkese o (e cout. * THE MARAFONT
outa &n of the cost
solves N%o . BUILD IT YOURSELF AT LESS

FOUR REGULAR COST, but equal to the
hxgh grlead binet machines. Free Records with out-
fit. SEND TODAY FOR FREE CATAwGand full pa.r-
iculars wonderful offer.

t, of our “i & manuf(
o g M’ - Wiy nal you!
Agents Attention = :‘A‘;‘,’:.‘,‘,S.’..,‘ﬂ

phnsutn t of $50to $75 each. Othusmullmgmnd
a we?l?& Here is your of;portumyto make b ub,imm

and b

Modern Phonograph Supply C
443 Springer Bidg.

313 So. Clinton St., Chlecago, |

dGﬂl M N l;letnscndmhnwﬁcul
akafone proposition, with

Send Coupon, Now—To-day

MODERN PHONOGRAPH SUPPLY CO. Name.........coo0etneveenennnnne
' 443 Springer Bldg., 313 So. Clinton Street, Chicago.

Do You Know
Thai— .

The Amrad Wavemeter is the only. practical
fow-priced Wavemeter for the Amateur?

By using an Amrad Wavemeter you can
easily comply with Government regulations?

To determine the wave of your transmitter,
all that is necessary is to place the Amrad
Wavemeter in inductive relation to the trans-
former primary and turn knob until maximum
illumination of pilot lamp is obtained, then
read the wave length in meters direct from

the dial?

.American Electro Technical Appliance Co.
235 Fulton Street Dept. E. S. New York City

Bunnell BSTRU¥ENT

JOVE DETECTOR
Handiest, Handsomest, Best
Sample by Mail — $2.00
Tested Galena Crystal—25c¢

Distributors of Standard Electric Novel

Company Type B“Cyclone’” Audion Batteric

Also De Forest, and all other makes of Hij
Class Wireless Apparatus.

' (GHEGAN PATENT) Send stamp for new edition 42E Catale

J. H. BUNNELL & CO., 32 Park Place, New Yor
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The Third Edition of the

Cohsohdated Radio Call Book'

Very Greatly Enlarged—Will Be Ready January Sth

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

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

The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued by
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alphabeti-
cally, according to names of vessels or land stations, and according to call letters; Revision of American
coastal stations under U.S. Naval control, and their new calls.

Every New Amateur Call Is Listed

SPECIAL—Given Free with Each Copy

A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the
locations of all the high powered RADIO stations in the world, including the time signal stations. In
addition it tells at a glance . rar away any of these stations are. Of greater interest are the time
zones, which enable the amateur to compute instantly the correct time for the zone in which he is located
from any time signal station. ’

The second edition of 10,000 copies was exhausted in ten days. The book is on press now and will
pcaitively be ready on January 5th. Order direct or reserve your order from your favorite dealer

Price $1.50 Prepaid

Either Direct from us or for sale by the following responsible Dealers:
American Electro Tech. Appliance Co., New York City | Paramount Radlo Supply Co., Atlantic Clty. J.

Americar_ Hardware Stores, Bridgeport, Conn. | Parks, Henri But te, Mont.
Atlantic Badlo Su ply Co., ton, Mass. | Pearlman’s Book Sh Washin, D. C.
Bamber, . Newark, N. J. | Pennsylvania Marconl Wireless School, Phila hkpa.
Benw: Spf clalty Co., St. Louls, Mo. Piedmont_ Electric Co., Ashevlﬂe. C.
Brode Electric Co. Los Angeles, Cal. | Pioneer Electric Co., 8t. Paul,

Bunnell & Co, J. H., New York Cit Pitts Co,, F, D., ~ ton, Mass
California Electric Co., San Francisco, Ca Post Office News Co., Chi , 11
Catton, Nell: & Co., Honolulu, T. H Precision Equipment Co., Cincinnati, Ohio
Chicago Radin Apparatus Co., Chica, 11l. | Radio D uting Co., Newark, N. J.
Cutting & Washington Radio Corp., New Yor "City | Radio Electric Co., Pittsburgh, Pa.
Dewey Sporting Goods Milwauk Wis. Radio Equipment Co. Boston, Mass.
Doubleday-Hill Electrlc Co, Plttsbur h Pa. Radiolectric Shop, Cleveland. Ohio

Electro Importin Co.

Findley Electric

Fuller Co., Seth W

Lolt Electric Utilities Co.,
Hovey, A.

Jenkins, Leste: I.,

Katzenbach & Co F. 8.,
Kluge, Arno A. i

Krause & Co.,

Manhattan Electric "Su gply Co.,
McCarthy Brcs

McClurg & Co.,

Meter Electrical Constructlon Co..
Meyberg Co.. Leo

Mobawk Electrical Supply Co.,
New Era Shop

Newman-Stern Co.,

Nola Badlo Co

Noil & P,
N. w. ﬂookstau Co.,

New York City
Mlnneapolls. Minn.
Boston, Mass.
.Tacksonville Fla.
Boston, Mass.

New Bedtord Mass.
Trenton, N. J.
Los_Angeles, Cal.
Detroit, Mich.
New York, Chicago
Buffalo, N. Y.

San Francisco, Cal.
Syracuse, N. Y.
Milwaukee, Wis.
Cleveland, Ohio

New Orleans, La.
Philadelphia. Pa.
Sydney, Australia

Reuter Electric
Rliverside Labonto ,
Saunders Co., Geo. 8.
gcm‘:rudt & Co., Rudolph,

ha
Shotton Radio Mfg. Co.,
Smith Novotoy Electrlc, Inc.
Southern Electrical Su ly bo.
United Radio Telegra
Westérn Radio Electric o.,
Whitall Electric Co.,
White & Boyer Co.,
Willlamson Electric Co., H. E.,
Wireless Mfg. Co.,
Wireless
Wireless Shop,
Young & MeCombs,
Young Men's Chrlstlan Assoc.,
Zamolski Co., Jos.

Cincinnati. Ohio
Milwaukee, Wis.
Boston. Mass.
Rochester, N. Y.
Norfolk, Va.
Scranton Pa.
Charlotte, N. C.
San Diego, Cal.
Baltimore, Md.
Los Angeles, Cal.
Westerley, R. 1.
Washington, D. C.
Seattle, Wash.
Canton, Ohfo
New York City
Los Angeles, Cal.
I‘l:z«:k Island, Il
Angeles, Cal.
Baltimore, Md.

Published by

Consolidated Radio Call Book Co., Inc.

41 Park Row. New York City
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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-
factuce of M ticacidester of Salicylicacid.

STOMAG

Gases

Sourness

Indigestion

Heartburn

Flatulence

Palpitation

Just as soon as you eat a tablet or

two of Pape’s Diapepsin all the stom-
ach distress caused by acidity will
end. Pape’s Diapepsin always puts
sick, upset, acid stomachs m order
at once. Large 60c case—drugstores.

D%
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The Elixir of Life
(Continued from page 1037)

“Don't try to kid me, young feller. Don’t
you suppose I know Mr. Hgoyt? He has
boarded with me for the last five years.”

“I am not trying to kid you, Mrs. Barnes.
I am Billie Hoyt. See those clothes scat-
tered all over this room?”

“Yes, those are Billie’s clothes.”

“Well, he only had one new suit to his
name didn’t he?” .

[ e ”

“Well, there it hangs over that chair. Do
you recognize this scar on my forehead?
Do you know this ring that is far too big
for my finger now? fam Billie Hoyt.
can tell you what I said to you m the hall
last night. I was in a hurry too.”

“Mercy me! If you are Billie Ho oyt,
what in the world has happened to you?’

“I was the victim last night of a scientific
fraud just like a story in the Arabian
Nights. I was set back about fifteen years
of my life. What I want you to do is to
buy me some boys’ clothing and bring it to
me here. You'll find the money in that
coat. Please keep my secret from the rest
of the boarders. Tell them that Billie Hoyt
has left on a business trip.”

“Mercy me, mercy me!” exclaimed Mrs.
Barnes as she got the money and left the
room. “Mercy me, the poor boy.”

CHAPTER FIVE

At Professor Straus’ home things were
not progressing very smoothly for Marie.
The shock of Billie’s calamity had unstrung
her nerves to such an extent that she had
locked herself in and refused to see any
one.

Two or three times her father had
knocked at the door. Marie was angry with
him and feigned sleep. Somehow or other
she could not look up at her father, since
the change, with the same feeling or re-
spect. He was no longer her dear old gray
headed, absent-minded father that she had
had to look after as a mother would. She
could not think of him as her father for he
seemed an entirely new person to her, so
she paid no attention to his knockings.

Time and again she thought over poor
Billie’s plight. Her father was directly re-
sponsible for all the suffering his elixir
had caused. If he had only let well enough
alone and not trifled with the mysterious
secrets of life, knowing he had no right to
do so, everything would now be all right,
and it would be her wedding day with Billie.
Poor boy, how she felt for him. She knew
that he was suffering as she was. Russell—
ugh! How she detested his handsome face.
He was a sneak. No wonder he was a
millionaire many times over if he had been
fs ruthless in his business methods as in
ove.

She would show him. He should never
marry her. She would remain an old maid
the balance of her life if she couldn’t get
Billie.

A loud knock sounded on the door and
interrupted her brooding.

“Oh, what is it?” she asked peevishly.

“Tt's your father. Bllhe is n the study
and wants to see you.”

“Tell him I'll be right down.”

In the study, Billie, drest in a new suit of
knickerbockers built for a boy of six, was
seated in the big chair and evidently on
pins and needles.

As Marie entered the study he jumped
and ran to embrace her. Marie stooped to
kiss him, and as if the irony of the thing
had suddenly dawned upon her, Marie ex-
claimed :

“Oh, Billie, you poor little boy. It all
seems SO 1mpossxble

done?
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Areﬁou \uur

onSocieiy?

Does it Jook to you as though everyone wenlnln‘
you? Do you feel like rebelling against everyth
and cnry ? Are you sour on_society, dhcu-

huelnl with woment If you
u. md lack in m-nly vuor
nnd mental courm wmoth g Wrong-—some-

you ant .
Its & (loomy place to the delpondem..
who finds f

to

less, wrock.

t hard to make his way in the world—,
failing in

who hi every-
thing he un :

You need not go on in this way battling with the
world. c:n l man who 1is in

5 give you new
courage, increased vigor, more pep.

Thousands of Letters Praising .

Strongfortism ¢

I get hundreds of letters every day ulllnx pmfu!(
stories of h.illll;:tj h;;llh and strength, of 1 !

of weakness a lespondency. those l und .
message of cheer and hope. They take my Course.
They gain in mnly vllor Ambition back.

they write me uun—j oy -
Nl letteu umu wondq-ml

culm me a bendl
Strongfortism cmm in its
followers a new outlook on life, a
new inspiration for higher things
—a desire to live, to have & home,
to rear a family, to love and be
loved.
rfec

attract others, to win admiration
and love, to be the one pre-
ferred socially and in the busi-
ness world.

The Strongfort System

is Beyond Physical Culture
I am not merely a muscle-de-
veloper, an ordinary instructor in
physical culture. I am a great
deal more than that, for I bave
developed a scientific system for
rescuing men from the degrada-
tion of disease, I have devised a
means without the use of drugs
or medicines, of picking up from
the gutter of dcspondency and
hopelessness men who have,
through overwork or wronz nour-
or other sacri-

LIONEL
STRONGFORT ficed not only health, but happi-

ness, whose condition makes suc-
The Perfect Man cess in life impossible. )
I Want to Send You My Free Book
I want to m%?u an lndzgt.
e A <
Hea nn. 3
Slronﬂh and Mental Energy .’
Don't lose mlmn.e Sen 5100 L=
piece for my ad-
dress. Tell me your Allmem ITwill
reply promptly—you’ll devour the truths found in my
book and you will see n once that & new era of
life is within your grasp.

Physical and Health Specialist
Dept. 196 Newark, N. J.
TN SR AN IR G AR SRR
FREE CONSULTATION COUPON

Absolutely Confidential
Mr. Lionel Blmnzfon—D«pL 196, Newark, N. J..
Personal—Please book *“PROMOTION
AND CONSLR.VA'HON OF‘ HEALTH STRENGTH
AND MENTAL ENERGY,” for

a f ) fo tage on which I
enclose a 10-cent plece (one dime

8end me mdllplnformauon on subjects marked X
below, without In any way obligating me.

..Colds . .8tomach ..8kin Disorders
Catarrh Disorders . .Impotency
..Hay Fever ..Constipation ..Great BStrength
..Asthma .. Billousness ..Falling  Halr
« . Obesity ..Torpid Liver ..Weak Eyes
..Headache . .Indigestion ..Pimples
«.Thi ..Ner ..Blackheads
..Rupture ..Poor Memory ..Round B8houl~
s Heun P Lung Troubles’
..Neuritis ung ubles
..Neuraigia Heart Weak- Female Dis-
..Flat Chest ness orders
..Deformity - oor Circu- Weak Back
Describe) lation Muscular De-
ia creased velopment
..Vital Deple- Helight . .Advanced
Youthtul By i Healthy,
ou Al 1] «oHdea.
Child- Gl'l'lhgnn
+.Short Wind birth ..Manhood
«.Flat Feet d

Age........
Btreet,....oe00nee
CltF.ceccaoeecseena.. Btate...

eesssccssvescocne
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Back up that wireless oute
fit of yours with the Packard
Transformer.

It is absolutely the most
powerful transformer buflt for
amateur purposes under the
government regulations.

D

istances covered by present
owners of the Packard

put {t

Except.onal
3,300 '"d"r u; Ic‘{'a? to 500 miles.
‘ﬂ-‘&:&d&owmmdn‘rmu
&* /4

WithssTansfernen

Thirty Day Special

AUDION CONTROL PANEL
Price $6.25 Prepaid

Polished Fomica panel size 4x6¢ in. B battery con-
trol switch, Rheostat, tube socket. 6 binding nm
and Grid Condensor, all metal parts polished
plated, use V. T. or Auditron bulb.

One Step Amplifier. Panel size 4x6§ fo.
-One Stop A $12.50 Prepaid. %

: ) flament controls. Pagel
B Ty i ey
Send for Yomplete literature; it’s fres
KEYS‘I'ONEUI;ADIO g'?sMPANY
Drawer 307 Greenville, Pa.

Advance Notice

Our new line of STANDARDIZED
RADIO SPECIALTIES will be ready
within a few days. Send fos

our New Bulletin 152C. .
WIRELESS COMPANY,

EQUIPMENT
INCORPORATED

Sead 3c stam
erature whic!
20 interest yeu.

J. F. ARNOLD ®%lietiaqonis.Re.
RADIO

Our catalog No. 22 illus
trates everything in

for He.
is surg

in stamps for it.
F. D. PITTS CO.
Boston, Mass.
12 Park Square Dept. D

IO] Mail Order

SERVICE
A complete stock and prompt deliveries is a com-
e el smshers ™y i e
Send 10 cents for calolog. ’
KELLY & PHILLIPS
312 Flatbush Ave., Brooklyn, N. Y.

NEW 1920
RED HEAD PHONES

‘We announce the mew model of the

[ famous Red H Radio Reoel
4 ga;lay'r mmv:ﬁ.dasoo :hml.tm
S e S
. E. E. eveland, []
Benei aaT e thee Ty Mmook, Stgmal,

Colby’s Telegraphk School,

wireless. Send 10 cents

to follow his advice, but still the day past
on in an agony of misgivings and suspense.
What if he failed her in the last minute?

At 8 o'clock that night a maid, 'who by
the way was a new addition to the house-
hold and supplied by Russell, arrayed
Marie in her wedding finery and told her
that she looked too sweet for anything.

Marie choked back a sob as she entered
the study. She shuddered when she saw
Russell smiling at her.

Professor Straus seemed ill at ease and
seemed to be laboring under a severe strain.
It seemed as if he was trying to do or say
something and was unable to find the proper
words to express himself.

The preacher arrived and still no Billie.
Heavens, would he never come? In an
agony of fear Marie saw the hands of the
clock stand quivering at five minutes to
nine. If Billie did not come inside of five
minutes she was lost.

“Well, Marie, guess it is time for the
wedding,” said the professor. “It's nearly
9 o’clock.”

Like one in a dream, Marie found herself
facing the preacher, felt Russell reaching
for her hand and then heard the question:

“If any one knows a reason why this
marriage should not be carried on let him
speak or forever hold his peace.”

Suddenly Marie opened her eyes with a
start, for a deep, full-chested man’s voice
had shouted:

“Yes, I do! Stop the marriage!”

She gave a glance at the study door and
then fainted dead away. Standing there, a
sneer on his handsome face was Billie
Hoyt, not a boy of six in knickerbockers
but a full-grown man of twenty-one, and
by the look in his eyes, ready for battle.

Russell stared at him dully and stooped
to pick up Marie. Billie was ahead of him,
however, and shoved him aside as easily as
a puny child.

“Get out of the road, grandpa,” he
sneered. “Let a man pick up his own
promised bride.”

Russell’s face flushed red with anger.
With a snarl he struck at Billie. There
seemed something wrong. He gave a groan
and dropt into the easy chair. Marie
handed him a glass of water, which he
drank greedily. What in the world was
coming over him? Ten minutes before he
had felt the stream of youth go coursing
through his veins, felt strong and happy;
now he felt sick and shaky, felt some
strange foreboding. He glanced at the
mirror. His voice croaked out.

“Billie Hoyt, what have you done to me?
Look at me! I am an old man.”

Billie laughed. “That’s why I called you
grandpa. Listen to what I've got to tell
you before you have your man James carry
you home. When you doped me up you
thought that you had put me out of the
way for good. I knew better, after I had
taken that elixired kitten and had seen it
come out from under the influence of that
stuff and inside of five minutes, grow old
and die. I know then that in order to kee
young you must keep taking that stuff.
You didn’t know that. Well, I took Marie
into my scheme and had her remove the
elixir from the laboratory and put some
other green fluid in the test tubes. Instead
of getting your drops of elixir, you have
been taking green water. Besides that I
found a neutralizer for the elixir, and when
Marie gave you that glass of water a min-
ute ago, you drank it. So good-night, Rus-
sell, you had better get home while going
is good.”

“Professor, I brouﬂlt a marriage license
along with me, and Marie and myself will
be married within ten minutes. Tomorrow
the elixir will leave you, and things will be
as they should be.”

“Thank God for what you have done,,
Billie,” exclaimed the cfrofessor gratefully.
“That man Russell had me under his will-
power.”

Mechanical
Engineering

Learn at Home!

Employers everywhere are looking
for men with mechanical ability.
Splendid salaries and rapid advance-
ment are offered.

There is an easy, deliEhtful way in
which you can learn right at home in
spare time. For 29 years the Interna-
tional Correspondence Schools have been
giving men and women just the training
they need for success in mechanical en-
gineering and more than 200 other sub-
Jects. Hun s of thousands have
stepped into good positions through L
C. S. help, but never were opportunities
80 great as now,

Let the I. C. 8. help you. Choose the work you
like best in the coupon below, then mark and
mail it today. This doesn’t obligate you in the
least and it will bring you information that will
start you on a successful career. is is your

Mark and mail this

chance. Don’t let it slip by.

ocoupon now,

—— — — GESPRAR GUT HERE = o e e e

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6172-B, SCRANTON, PA.

Explain, without me, how I can qualify for the

position, or in mm fore which I mark X.
ELEOTRIOAL ENGINEER OHENIOAL ENQINEER
Electrician SALESMANSHIP
Rlectric Wiriag ADVERTISING MAN
Electric Window Trimmer
Electric Car Ru Show Card Writer
Heavy Electric Outdoor Sign Peintes

Draggsman RAILR OADER
Elootrie Mashine Designer ILLUSTRATOR
mﬁ Expert DESIGNER
‘Telephony BUSINESS MANAGENENZ
MROHANIOAL ENGINKER
Mechanical Draftsman BOOKKEEPER
fisman ond Typlisd
Machine Shop Practice Cert. Pub, Accountant
‘ool Traffic Ma:

Gas Engineer C clal
CIVIL - GINEER GOOD ‘!.'N'(ilil‘sn
Surveylng snd ATION. EER
MINE FOREN'N OR nﬂ" CIVIL SERVICE
ARCHITECT Raillway Mail
Arvehitestural Draftsman Textile Oversesr or Bupt.
PLUMBING AND REATIRG AGRIOULTURE Spenish
Sheet Metal Worker Peultry Fronch
Navigstor Autemoblies Itallaa

Name,

Present Laaid

o _

Btreet

and No

City State.

~
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Signals Come in One

Clean, Clear Note
With Brandes
Matched-Tone
Headsets

PAIR of binoculars with each
A eyepiece perfectly focused brings

the detail of the distant land-
scape into range of your vision. Like-
wise Brandes Matched-Tone Head-
sets, with their earpieces tuned in
exact unison, bring the weak and in-
distinct signals within easy range of
your ears.

You could not see clearly with bin-
oculars if the eyepieces were not
each perfectly focused. Likewise you
cannot hear signals clearly with head-
sets unless the earpieces are perfectly
matched in tone.

This feature is found only in

BRANDES
Matched-Tone
HEADSETS

They are guaranteed to be better
for clearness, sensitiveness, distance
and comfort than any other headsets
on the market. If you want to know
real headset satisfaction try a
Brandes Matched-Tone Headset.
They are made in three styles to
cover every type of wireless work.

*‘Superior’’ weight 14 ozs. com-
plete with head band and polar-
ity indicating cord. Price $8.00.

Here is our offer: Order a pair of 1|

our receivers. Try them for ten days
in comparison with the phones you
have now. If they aren't superior
for clearness, sensitiveness, distance
and comfort than what you are
now using, return them to us and
back comes your money immediately
and without question.

Send sc for catalog E

C. BRANDES, Inc.
Room 814 32 Union Square
NEW YORK CITY

Wireless Headset Specialist

Science and Invention for Janwary, 1921

*T knew that something was wrong with
you, father, or you would never have tried
to make me marry Russell.”

-“Go ahead and marry her, Billie, and
may God bless you both. As for me, my
children never again will I fool with the
elixir. I've learned a lesson. It is one I'll
never forget. Don't try to trifle with the
laws of the universe.”

[TBE END.}

No Seals-No Secrets
—But Service!

Inspection of the interior of any Radi
apparatus bearing the mark:

i\

H M -M al ”
N an ade Falls reveals design and workmanship fully in keeping
with its outward appearance.

Develop GREBE RADIO apparatus is licensed under the
patents.

loo.ooo Ha po original Armstrong and Mar

coni
Our tee i -
(Continued from page 981) g guarantee is absolute and unconditional

Each instrument must give satisfactory service,
2_11{ iege{g!t_ in the pur does not terminate

a head of 168 feet at a speed of 200
" The generators develop current
" volts potential, which is later ¢

thru transformers to 100,000 v
... transmission over copper wires ma
in length. .

At the receiving points along
the current is stept down thru tr:
ers, and then converted into direct
by means of motor-generators, a:
zlearly in the accompanying illust:

The total horse-power developed
plant would require over 100,
filling a road extending from New
Boston, a distance of 185 miles air-

Millions of Horse-power Going t<
" at Niagara Falls

From Niagara River but 26 per
the total flow is diverted for ge
electricity. Engineers estimate
cent. might be diverted without mar
scenic beauty of the falls.

There is practically no variatior
flow of this river throughout the ye
ing it ideal for hydro-electric deve
Millions of horse-power are now
waste. A treaty with Great Brita
the amount of power that can be d
now.

After ten years of contention an
ious drain on the coal and oil fields t
out the country, the door has been
open for “white coal” to serve indu:
the home by the signing of the wate
development HBill. The vast water
of the country may now be utiliz
C. D. Wagoner, of fhe General
Company.

Fifty million horse-power compr
total, both steam- and water-generat
in use in the United States. It
servatively estimated that as muc
can be developed by utilization of tt
i)ower resources. The Department
nterior has placed the potential
power at 60,000,000 horse-power o
but 10,000,000 is now developed.
saves the country upwards of 3
tons of coal annually.

Assuming that a steam-produced
power generated daily for only 1.
thruout a period of twelve months
sents the consumption of five and ¢
tons of coal, the substitution of 50
horse-power from water should m
annual saving of 275,000,000 tons
ind avoid the movement of 7,000,000
:ars. The economic gains, if we m
>of our falling waters, would be trem
yet there is in service today but 10
rorse-power developed by hydro-electric s"o ::’"'3' A0i5 LEITST SMOGeE |

plants. C. Smith or a Remingten

TYPEWRITER

rebuilt in our fac-

| m&.‘ fammons q:::ﬁ

Cannot Substitute for Coal in All Cases

It i~ 0¢ contended that water Eowet
can er’'rely take the place of coal. In
some instances a substitution for ‘black
coal” cannot be made, but as a supplement

- a ~
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it will add greatly to the total, pull down!
the average cost per unit, set clectricity to
work in the home far more extensively than'
at present.

. Charles P. Steinmetz, chief consult-
ing engineer for the General Electric Com-
pany, who amazed the world a short time
zgo by his map and figures showing the
total water power of the country, compiled
by checking up the total rainfall with the
various elevations of the United States,
warns against too general a belicf that the
power of our water may ever completely
replace the use of coal and oil for power
purposes. )

© Other engineers estimating the effect of

the federal bill claim that 1t will open up
at least 4,000,000 horse-power of additional’
electric energy, and that already about 50
applications for the use of 750,000 horse-
power have been filed in Washington. The
development of federal water power will,
in addition to this, open up 4,000 miles of
rivers to navigation.

This is not the whole story of the price
we pay for steam traction. Not only are
our steam locomotives using up 25 per cent.
of all the coal mined in the country yearly,
not to mention a great deal of fuel oil, and
loing this inefficiently, but the distribution
>f railway coal requires a tonnage move-
ment_gmounting-to about 20 per cent. of the
total-reyenue-producing freight ton-mileage
>f ouf land lines. This is not hard to under-
stand if we recall that there is, first, the

_coal 'car's journey from the mine to the
railway coaling station;/ next, the fuel’s
. travel on the engine tender; and then, the
mileage. of the ®thpty coal car bound back
to ‘the . colliery and hauled, of course, by
- steam power. Could the steam locomotive
be eliminated, and electric haulage em-
ployed instead, we could handle as much
freight as we did in 1918, and effect, at the
same _tifle’ 3 saving of probably 123,000,000

104,

Send for a Copy of Our Manual of
Wireless Telegraphy

We now have ready for distribution our Manual of Wireless Telegraphy.
It contains 200 paczes, fully illustrating and describing the many instru-
ments used in Radio. 45 pages cover general instructions, diagrams, station
calls, tables, codes and other information identified with the art.

The book is printed on high finished paper with a two-color cover and
measures 9x53{ 1nches.

Due to the scarcity of paper, the high cost of publication, and in order
that the Manual may get into the hands of those most interested in Wire-
less, we ask 25 cents for it, give a coupon receipt for the amount, which
coupon can te applied on a future purchase.

Get Your Copy Before the Edition Is Exhausted

MANHATTAN ELECTRICAL SUPPLY CO. INC.

17 Park Place 114 S. Wells St. 1106 Pine St. 604 Mission St.
New York Chicago St. Louis San Francisco

e e
and Repairing
notors, or if you are anxious
vork, you need the

(ERS FRIEND

and instructions for electrical

handy reference. The only com-
pl book of its kind on the
market.  So ll:m’[;le‘ anyone c:n
sands  of other workers—it will
help you too, as hundreds of
testimonials prove.

ECIAL PRICE, COMPLETE
. or today. If desired
we will ship c.o.o.‘{y Parcel Post.

YOU CAN EARN YOUR COPY FREE

Wo offer all owners of the Electrical Workers Friend a commission of 50c on every book they help us sell. All
have to do is show your book and recommend it.
{:'ud”.. h Yoy tor furt g mbg:%mu:&mmnmum.ammmm.

SMITH & SMITH PUB. CO.  oiterminiiadfa

1want to know

. tons of coal.

MY POLICY

“My peliay & TRUTHFULNESS in
and to an HONEST

and LE SERVICE. I offer
NO FREE INDUCEMENTS hut I
R LT
o, ]

that is Delping hundreds of

men and boys to sueceed. In other
wordi, my policy is to B* (be

First Job.

'3 .3

regular work and
without any additional charge

P

on thls
. Jessons on ty
anf 1aflae npge to er~h «tudant without

HERasy

CES

If you are interested in electricity either
as a beginner or as a practical man
who wants to advance, you

squmre), -
i hould d D 's
YORKE BURGESS, Supt. | 2o the gthews inthe o
Burgess Electrical School Burgess Catalog.
Dept.C, 748 E. W $t., Chicago,ill.

. TAU G ‘l:alsmucﬂf

. of .
m “fhﬁ%doﬁ" :&ul‘n 3:: lw't“h.;l!a:: ".‘.??‘lnl'.’}'.' :,'.l,f;,',,,, I have been training ambitious men, both young and old, in practical

A FAIR AND SQUARE STATEMENT

electricity for a number of years by my Home Instruction Method, and

-=> +-- - - COMPLETE ELECTRICAL OUTFIT : d
MM Tools and Material, is supplied with the course without extra charge. H:’)‘w lml‘)eoul"l‘.“nll: :&: a{ catalog, which tells exactly what I do an
Lo ELECTRICAL DRAFTING and HOW THEY DO IT. The catalog costs you nothing—it obligates
Xitls is a part of the and certaln drafting implements and materials are you in no way whatever, but, for your own good send for it, as it con-

1s why, when and where my students succeed

tains things you should know.

¥ s o 20 ek e ICAL SLIDE RULE YORKE BURGESS, Supt.

which m.::;w included as part of the regular

Diafuns. I am abo sunlrine negy ¢, 745 Ex t A2ed SL RURLESS ELECTRICAL SCHOOL Cooam

6.
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In Practical Electricity
by Burgess-Trained Mar

On page eleven of the Burgess Catalog, L. S. Dotsen of Platte
City, Mo., tells how he put into practice what he learned
through the Burgess Home Instruction Method of
Practical Electricity.

Among other work he repaired and installed
motors with absolutely no failures and the
Boss Never Knew He Was On His



www.americanradiohistory.com

‘Science and Invention for Jamuary, 1921

supplies,

l:',
specials of the month.

“Ten per cent. discount for 6 issues, 20
Advertisements for the March issue must reac

The Circulation of Science and Invention is over 140,000 and climbing every month

r cent. discount for 12 issues
rua not later than January 22.

It mllez

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms, dealers and amateurs from all over the country

ou to read and investigate the offerings
’l'nuytter what you may be seeking, whether

the opportunity to make money, or anything else, you will find listed here the best and most attractive

Advertuementa .in thu section ten cents a word for each insertion. Name and address must be included at the above rate. Cash should
all d “advertisements unless placed by an accredited advemsm% agency. No advertisement for less than 10 words accepted.
bjectionable or misleading advertisements not accepted.

EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y.

Auto Accessories

Business Opportunities

Agents Wanted

Tire Agents.
and sell the new
oecondx.)

Bxcluswe reprmtatnm to use

ellinger xtra-Ply Tires. (No
Gunntee Bond ‘8,000 miles. Whole-
E ices. Sample sections f Mellinger
0., 980 O k, Kansas City, Mo.

$38 Profit nght ly. Small capln.l sta.m you.
No experience
endorsed by Government mstmmons Ca.h.lo%
Atlas Movmg Picture Co., \dg.,
Chicago.

Bluo ints. Aut. bile Arma
der "Electrical " Charles Chittenden.

Fords start easy in cold weather. Will run 34
miles per gallon on cheapest guolme or half kerosene,
using our 1920 carburetors. Inc wer; stylet
for all motors; can attach them yoursellpo Big profits
to agents; money back guarantee; 30 days trial; Air
(l;xl-:::tton Carburetor Co., 1511 Madison t., Dnyton

0

See ad un-

lf you want to ull or oxclungo your farm, un-
ved land, patent, write me.
n J. Bleck, lMth gro Chlpl)ewl Falln. Wis.
tes Dynamic Appeal in Literature and Sales
Letters, profits. All want it. Book and
facts free to dvertisers, ltes Better Way Advertis-
ing, Dept. 41, Springfield,

Agents. Big returns, fast office sell

and | and samples free. One Dip Pea Co., 12 DlSy Record

Bldg., Baltimore, Md

A
made
sanit

ts make big money because sales may be
in every home. Our mod ernndltohome
tion have an appeal that t be d
A brush, mop or duster for every need. Liberal
commissions anA t.or‘ North Ridge
Brus y 127 Clark St., Freeport, Ill.
World-beatin styloguplnc fountun pen. §

faction assured. ‘ - Agents Wanted. Morrison

., Pri

Dollars Yearly in YourTnck Yard. No

Auto Motor Surpllec—Bmck Michigan, Stod-
dard-Dayton, lac-Overland, E. P. Con-
tmental and Buda Motors, all types, $50 each and

mushroom dope. w Ideas. Investigate.
s-.rncuhn free. Mm 313 Eut 89th St., New York.

A(enu mted to sell hosiery. Everybody wears,
and instr free. Hosiery House.
Tappan, N. Y

Okilahoma Farms. Write for free agricultural
booklet. Board of C wnee, Oklahoma.

Specml high-tension, 2 and 4 cylinder t
.50 each. ectric and gas head amps. ceils, car-
buretors, air compmsors generators, starters, etc.
Write for cata.log Address Motor Sales Dept. (12),
West End, Pittsburgh, Pa.

Aeronautics
Boys make a model aeroplane that will ﬂy Basily

“Broed Canaries. Profitable ‘)»ltune. Particulars
free. Bird Farm, Lynnhaven, Virginia.
B Subaunthl mnulactunnc corporation wants
P branch and manage sales-
Will allow expenses
mned. Address, Mr. Clemmer,
603 N. Eu Eunw St., Baltimore, Md.

3,384 Menoyn:lnklng Pluu. Pormulu.

3

Agents—$40-$100 week; lree samples; gold sign
letters; anyone can put on store windows; beg
demand; li offer to eral agents. Metallic
Letter do 433-Z. N. Clark, Chicago.

WNaywuymmﬁt(mm4sdaadnx.
Davidson sold 96 one week. No experience needed
The Aladdin hght is a sensation wherever introduced
5 times as ht as electric. on Gold Metal
Farmers have t! money. they need this light And [}
out of 10 will buy. opportunity in
towns and mbm-bc Excellent -g:: time and eve;::t

~=ree

opedi Opportunities. er. No capital ple on f:
made at small cost. Write for circular. Aero Shop, | 3 volumns $1. Ideal Book Shop. 8501-EV North | Write for agen mpo.m n while territory still open.
658§ Hurlbut Ave., Detroit, Mich. Robey. Chi _ Mantle Lamp Company, 507 Aladdin Bldg.. Chlct‘o.
" wzml‘r L;l-ky Cistorns. Practical Ceﬁ:%not \ts—Our fmp and tollet ‘ngh .i, e
mll o
Motor Engines and Dynamos Lewis H Jm] eu’MeJl 3. Oregon. Tom a:t our free sample case offer. Ho-Ro-Co,
s.-n.u motm .nd enerators: 3 hp. AC 32350 . “Money=Talks.”” The Business magazine pu $10 Dalily refinishing clnndeheu, brass_ bedl.
lished e. Send for u.mﬂe eth
3 bp.. 838 ic 750, “Batiery chasging |lisbed for, progrosive people, Send sutomobiles’ by new

sets;

moving

5 enerators; motors for all phues of current. Prompt
elivery; wholesale prices. Write for late catalog.
gddl;lmp Motor Sales Dept. (12), West End, Pitts-
urgh. Pa.

Steam Engines, one horse power, 81800 James
Chambless, Jasper, Ala.

Motoréycles—Bicycles

Don’t buy a Bicycle Motor Attachment until
5 get our catalogue and prices. Shaw Mfg. Co..
ept. 1601, Galesburg, Kans. -

REAL HONEST TO GOODNESS
That's what I've given hundreds of Ageo
Manufacturers wit hmlted E;tal desiring
their own high-class, Specialties m all
lines. With my Correct ormu.lu they soon M“

y

STAR‘I'.
to malee

experien iculars md proofs. th
y. cé\mmeul &:ﬂ Avenue D, Decatur, Ill.

nners complete Mail Order System. EX.
Bozx 1005, Athntlcp(l:ny

Insyde _Tyres, n:imer armor for automobile tires

that manufacturing is where the money is.
Valuable Literature deucnptlve Cocoanut Creme
C llmixt Vanilla Concentrate, Choco-
late Milk Beverage  (powdered).
flavors—Pie ﬁllm—Cero frmt butur Mngxco wind-
shield cloths. Ovitone d tion. Latest
washing tableu, powders and hundred other valuable
manufact for Muller
Chemist, Tampt. P’Iond:

American Made Toys
An op J’onunity for Home \Vorkou on small

scale and manufacturers on large scale nnke
American Metal T°¥s Army, navy, m-chm
cannons, wanhx ndnm cowboyl. wild l.mnulo

whistles, b and other
toys and noveltleu Gteatm chance for industrious
soople to have an independent business. Enormous
emand for cheap toys offers imited field and
great future all over Umtod Sute: und (onlan

Non-alcoholic | op;

t punctures and blow
outs; quickly npphed cost little; demand tremeadous;
proﬁts unlimited Details free. American Auto
mobile Accessories Co . Dept. T-1981, Cincinnati,

Big mone( and fast sales. Every owner b

d 1nitials for his auto. You charge $1.50;

1.35. Ten orders daily easy. Write for arh
Dept.

0.

and free samples. American Monogram
71, Bast Orange, N. J.

Big mono in your spare time f ing
leters 'Tor Senei 5O eTpernce —free. parts Agents. 2007 profit.” Wonderful Titte article;
H. P. McPherson, 075 Brown Ave., Butler, Pa. 'n”m“““ @ nce for Pree S ple. 'Alwl "um..m“v
Turn Your Spare Time Into Money for that ap- | Mgr., 2559 American Bldg., Cincinnati, Ohio
rﬂtu you want. Start a profitable, ent
business. Steady weekly income. No invesy-
mcnt but _your brains and spm time. Positively H‘lp Wanted
Write _today.
Addm- Opportunity, Box 175, Fredoma. N.Y. Sllvetlng Mirrors. French Plate hught Basy
For 85§ I'll write a circular letter so strenuous, it learn. Immense profits. Plans free. Wear

will have to bnng you business. Cash with er.

countries. xperience or
Hundreds and more made complou hout Cut-
ing forms, complete outfit d"f; We buy

R isi Ex; 1482 Broadway,
N e Boans, Zobs ™

| made $30 a Week evenings with a small Mail

Mu'ror Works, Excelsior Springs, Missouri.

Become Automobile Experts. Bo -Men ﬁj
weekly. Learn while eaming. Y‘
Instltu'.e. Dept. P-806, R

thm ng fixed prices. Attuctlve ces . ]
e PR B S v T (Rl TS R AT ) S e e e
osition. No one need apply unless he mum usi- | = — m money back. Helps users of other systems
N IR A R e g
‘.’:Xe c%zum?mm:’m.nd'l‘oy Boldtm hleu free. School of Cosmetics, Box (.B. Omaha, Neb. orthand Course, 6609 Kimbark Avenue,
Co., 32 Union Square, New York. Enter a new business. Earn $3,000 to $6,000 rrors,
early in essional fees making and fitting a h Sto g‘" &Jﬂnd Start ail um? mi nﬁo
Yoot ty, openings everywhere with the

Salesmen Wanted

Live Wire Salesmen to sell absolute essential to
garages, service stations, mechanics. Good territory
still open. Only men who can handle our proposition
exclusively need apply. Liberal commissions. _State
fully first letter qualifications, ex:

perience; give at

trade you can attend to; easily learned by any-
one at home in a few weeks at small ex ;. N0
further capital required nogoodstobuy, iob hunting,
soliciting or agency. Ad boratory,
18 Back Bay, Boston. -

Make splendid Income right at home as Real
te Service E: xpert No capital or ex; eneere-

least two references. Automotive Publishing Co., ed No of lessons to study.

438 South Dearborn St.. Chicago, Il Saccessful smmx PLANS and get qmck ek 1
Salesman. Side or Main line, tc sell low priced | Write - no money. mail Plans for

6,000-mile guaranteed automobile tires; 30 x 334 non- | Free ewmn-tm f you ki and use them to

guas

skid sells for 813 95; other sizes in proportion.

mone ition for live mres
0., 1414 & ﬁ

ood | build an independent business
aster | $10 for complete Otherwise,

your own, pay 0:2
'mhm ten days and pay nothmg

Tire

Salesmen. Earn $3,500 co $10, 000 a year. City
or Traveling Exyeﬂence unnec . Quickly
qu.hfy thtough our amazing system. Free employ-
ment service to members. Send for Sdumamlnp
book list of lines and full particulars. Nat. Sales-
men’s Training Ass'n., Dept. 158A, Chicago, Il
—

“‘Real Estate Encg i
Company. Dept. 101, 1133 rondway. New York.

Sprinkle, Dept. 48, Mmon. Indiana.
Earn $25 Weekly,

time, writing for news-

pa . es. Xperience unnecessary; de-
tails free.mmn Syndicate, 56685 St. Louis. Mo.
Men Wanted for detective work. Experience un-
necessary. Write J. Ganor, former 8. Govt
Detective, 135 St.

“Be a Mirror Expert $3 to 10 a day; spare time
home at first; no capjtal; we train, mrt'yon making
mu-ron Ftnncb method. = Free Pro-

c tus. . 579 tur Street.
rooklyn, N. Y.
Be a Detective. Travel and earn big moner

Learn this fascinating
Particulars free. Write
logy. Dept. B, Detroit. Mich.

Xrolea:on by home study
n School of Crimino-

Man for Sale. Best bid gets me. ungle. white,
healthy business man, age 39. any g&n

Do ‘anything that'’s right. Wnte lor refm
i’a‘mimn ‘Texas.- -

www americanradiohistorv com

Detectives earn big money. y. Excellent om
tunity. Travel. Great demand

men“ mm‘rgm%ﬁn W


www.americanradiohistory.com

